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OUR PROSPECTS. 

HE commencement of a new year always tempts pre- 
vision and prediction. Just ason the last days of an ex- 
iring year we involuntarily trace the past, so on the first 
ays of a dawning year we as involuntarily peer and press 
into the future. And, the disposition or habit which causes 
us to do this is serviceable in no small degree, for at such 
seasons we extend our gaze from small matters to large— 
from details to principles—from the actual to the possible 
—and thus become stirred with new impulses, and inspired 
by new hopes. And, for men of our profession this is very 
necessary, because most of our work has a limiting, nar- 
rowing tendency in its action upon the mind. The carry- 
ing out of engineering details often involves much applica- 
tion and anxiety, and tends to enslave the nobler faculties 
of men; and were these influences allowed to operate with- 
out check, they would restrain us from many of our high- 
est enterprises. Ours is essentially a creative art, and 
needs the occasional exercise, at least, of our best powers 
if itis still to flourish among us. Let us, then, in this 
new year’s number, scan, however hastily, some of the 

broad fields in which we have to labour during 1861. 

Although works for war purposes are so much in our 
thoughts just now, we begin the present year peacefully, 
and with many works of peace awaiting performance. Lon- 
don has already become the arena of many great engineering 
operations and projects. The railway enterprises of which 
it is to be the scene are numerous and grand in the ex- 
treme. Steam railways have to be carried beneath it, 
through tunnels ; others have to be carried across the river 
at several points; and «rial lines, above the house-tops, 
have to be stretched from place to place. Let us hope, also, 
that along the north bank of the river—made suitable for 
its reception according to Mr. Page’s or some other well- 
considered scheme—we may be permitted to lay a line for 
the accommodation of the citizens and their myriads of 
visitors. In connection with street railways, also, there is 
much to be done. It is impossible for the barbarous modes 
of transport at present existing in our crowded thorough- 
fares to be long continued, now that the public have set 
their hearts on more civilised systems. London must have 
street railways provided for the heavy and incessant traffic 
that should “flow,” but now lumbers, through it. Their 
introduction would lighten the spirits of the millions who 
inhabit it, and render tolerable, and even pleasant, that 
city life which is fast becoming unendurable. Whatever the 
state of the weather may be, the main road through Lon- 
don—that by Cornhill, Cheapside, Ludgate-hill, and Fleet- 
street—is usually so blocked and barricaded with vehicles 
that even cabs cannot pass along it. The only reli- 
able mode of reaching’ *femple-bar from London Bridge 
within half-an-hour of starting is to walk the distance. On 
this journey, as on many other metropolitan journeys, a 
man can walk faster, and with far more certainty as to 
time, than he can ride. Nor is time the only consideration. 
A ride through the streets of London is pitiless punish- 
ment. The delicate anatomy of the human frame cannot 
endure uninjured the shocks and vibrations to which it is 
thus subjected. London must, we repeat, have railways 
laid along its streets. The chief impediment to the attain- 
ment of this object will now, we fear, be the rivalry of in- 
ventors. This must, if possible, be guarded against. We 
know perfectly well the qualities requisite in a street rail ; 
it must be firmly bedded—it must be strong enough to re- 
sist the change of form under heavy loads—it must present 
no considerable obstacle to the wheels of vehicles crossing 
it—it must be capable of being kept clear of stones and 
dirt —and it must, finally, be cheap and durable. It may 
be added that the less any system of rails possessing these 
qualities interferes with the existing roads, or renders in- 
terference with them necessary, the better adapted it will 
be to favour economy, and win the public approval. It 
cannot be hard to satisfy these plain requirements, or to 
show when any proposed system either conforms to, or 
clashes with them. The problem of street-railways is not, 
therefore, difficult to solve, and we may consequently set 
about its solution with perfect confidence. 

The drainage of the metropolis, and the embankment of 
the north side of the Thames, between Westminster and 
the City, are two related undertakings. The monstrous 
proposal to carry a low level sewer along the Strand and 
Fleet-street—a proposal which, if adopted, would have 
practically closed those great Genediiene for two or 
three years, and ruined most of their inhabitants—is no 
longer, we trust, entertained by the governing powers. 
The river side is manifestly the proper place for such a 
sewer, and the construction of it there may, with immense 
advantage, be carried on conjointly with the erection of the 

rojected river embankment and its associated railway. 

‘hese works are all pressingly needed, and we hope they 
will not fail of considerable advancement during the pre- 
sent year. We cannot say the same of Mr. Finch’s pro- 
ject (noticed in our last number) for forming one vast lock 
of the Thames between Deptford and Vauxhall, and cut- 
ting a new channel for the river “ as nearly in a straight 
line as possible from Vauxhall to Greenwich.” We doubt 
whether the engineering ambition even of London is yet 
equal to the entertainment of this colossal scheme. 

Passing from the metropolis we find railway enterprises, 
as usual, abounding in all directions. We must not pause to 
dwell upon the merits of individual lines, however great their 
local interest may be. Our railway work is world-wide. 
Not in England, not in Europe even only, will railway 
engineers find occupation in 1861. At the Cape of Good 
Hope—on the Australian continent—in Canada—in India 
—and in other empires than our own, they are at the 
present moment, and will be throughout the year, “ruling” 
the world with “rods of iron” in a sense of which their 
fathers never dreamed. It would be premature to say that 
we have yet learnt to construct our permanent ways upon 
a perfect system; on the contrary, the great differences 
observable in the practice of British engineers prove that, 
however much we may have progressed in this branch of 





our art in isolated cases, no kind of agreement upon the 

general principles which should be followed in permanent 

way constructions has yet been attained. The only broad 

way of promoting this is that which the Institution of Civil 

Engineers steadily practices, viz., that of bringing together 

in the “ Proceedings” of their body frequent papers and 

discussions, in which the experience of different systems 

which engineers acquire in various parts of the world is 

set forth. During the past year much information has 

been made public in this way with good effect. In ex- 

pressing our approbation of what the Institution has done 

in this respect, however, we must not be supposed to under- 

value the labours of men like Mr. Adams, to whom we 

often owe the improvements which others have oppor- 

tunities of testing. Mr. Adams’ “Sandwich Rail” has | 
gained much favour during the past year, after practical tests 

of its efficiency under very heavy traffic. As a combination 

of wood and iron, this rail undoubtedly possesses great 

merit, and, where the use of wood is undesirable, Mr. 

Adams suspends the rail between a pair of wrought-iron 

angle irons. But even the inventions of a man like Mr. 

Adams would fail to make their way if left to mere indi- | 
vidual and commercial influences; so that it is in every 
way desirable that such bodies as the Institution of Civil 
Engineers should bring together descriptions and com- 
parative estimates of all novel as well as of all existing 
systems of construction. By these means, and these only, 
the type of a perfect rail-way for steam-drawn trains may 
ultimately be obtained. With regard to locomotives, and 
the general rolling stock of our railways, there is still room 
for improvement; but as we have, during the last few 
months, so frequently shown in detail the sources whence 
improvement may be expected to come, we will not enter 
upon that subject here. The recent murder of a gentleman 
in a railway carriage in France may be mentioned, how- 
ever, as an illustration of the necessity which often exists 
for passengers conimunicating readily with the guard of a 
train, and of the desirability of engineers furnishing, if 
possible, a simple contrivance which would answer the 
purpose without being liable to abuse by foolish or wicked 
persons. The frequency with which trains are set on fire 
at the top, by luggage igniting or otherwise, is a further 
illustration of the same thing. 

We have already mentioned the extension of street rail- 
ways as one of the engineering operations which we may 
look for in the metropolis during the year upon which we 
now enter. We may now say that it is not in London 
alone that this improvement may be urged. In England 
—a land in which it is almost impossible to lose sight of 
industrious cities—the ease and economy of street railways 
are everywhere needed. Nor is it in streets only that horse 
lines of railway are required. They are needed in thousands 
of places, as feeders to the steam lines. Unlike the latter, 
they find on common roads their most suitable places. The 
roads are already made, and the population spread along them ; 





all that is necessary for the valuable accommodation of 
myriads of our people and immense quantities of our goods 
is to lay down a few rails along them, and place upon them 
suitable vehicles. By these means much expense might be | 
saved to those who must travel, or transport goods, while | 
multitudes who never do travel now, an masses of goods 
that never are transported, would be set in rapid and pros- | 
perous motion. At the same time there is no good reason 
why steam traction on common roads should not receive a | 
great impulse during the present year. The Government 
—great engineering firms like Penn’s and Mandslay’s— 
contractors—foreign Governments, and other influential 
persons and bodies, have shown a great disposition to en- | 
courage the use of steam traction engines, and we hope | 
the talents of our professional brethren will this year give 
us a better machine of the kind than we have yet produced. 

In reference to bridges, the facts and suggestions lately | 
put forth by Mr. Barlow (and discussed in 'THE ENGINEER 
some weeks since) have opened up a great sphere for pro- | 
fessional labour. The revived project of crossing the Mer- 
sey with a railway bridge at Runcorn, which is now en- 
gaging attention, would seem to afford an excellent oppor- 
tunity for carrying out Mr. Barlow’s views. ‘Their novelty | 
should not be thought an impediment to their realisation, 
since Mr. Barlow is prepared to make an experiment, at 
his own cost, on such a scale as will amply test their accu- 
racy; and if he be correct, we shall then secure a more 
certain direct strength than has been obtained with any 
corresponding structure—a more ready means of erection 
than has been heretofore possessed—and an absence of | 
those undulations to which the platforms of former suspen- 
sion bridges have been subjected. We hope to see Mr. | 
Barlow’s system put to a practical test this year. 

There is some ground for anxiety in reference to the 
progress of British Agricultural Machinery in 1861. | 
The feud which has been engendered between the Royal 
Agricultural Society and the implement makers, and which 
led to the absence of many well-known firms from Canter- 
bury last year, is in every respect to be regretted. We 
fear nothing for our national pre-eminence as manufacturers 
or agricultural machines, if we are true to ourselves and | 
to each other. But, under the regulations of the new | 
Treaty with France, we shall have to encounter competi- | 
tion in new directions, and under new aspects, and we 
need bring all our skill and resources into play. It will | 
not do, therefore, to neglect those means which have gained 
us the confidence and custom of the world. Both the | 
Society and the manufacturers should abandon every show | 
of antagonism, and consult together for the promotion of | 
common objects. On the one hand, the prize system will 
doubtless bear revision and amendment; on the other, 
those firms who have made their wealth and reputation 
under that system must not ask to have it handled too 
roughly. If both parties will be fair and reasonable, all 
will be well. Meanwhile there is abundant space for ad- 
vancement on the part of our makers, and we doubt not 
the year will bear good fruit for them. 

The frequent and terrible explosions in collieries which 
have been recorded in our columns during the past year 
show that improvement in the present modes of working or 
ventilating our mines is much needed. The opinions even 
of colliery engineers differ much as to the causes of these | 








disasters ; still, that some changes are requisite none cart 
doubt. The discovery of what these should be would be @ 
great and humane work to get accomplished in 1861. Myr. 
Nasmyth contends that improved ventilation only is needed, 
and urges the adoption of ventilation by suction from 
above, as carried out at Earl Fitzwilliam’s pits, at Elscar, 
near Rotherham. While we are disposed to think an 
exhaust system of ventilation of this kind most secure, and 
in other respects superior, to the furnace-draught system, 
we nevertheless are by no means satisfied that ventilation 
only will afford perfect security against explosions. We 
think it absolutely necessary to keep the live fire of the 
miner’s lamp excluded from ‘all possible contact with the 
explosive gases that stream into the pit at various times 
and places; and to do this it is necessary, first, to so 
construct the lamp as to effectually prevent it from igniting 
such gases all the time it is closed; and secondly, to Looutve 
the miner of the power of opening it, except by such 
violent means as not one man in a million would resort to. 
That the Davy lamp possesses neither of these qualities is 
well known. Under some circumstances it can, as chemists 
know, be made to explode gases even when closed, and that 
it is proof to the devices of miners no one pretends. Here, 
then, we see in what direction we must look for protection 
from the loss and suffering which these oft-recurring 
calamities entail. 

In connection with the manufacture and working of 
metals there is much waiting accomplishment. Perhaps 
the greatest improvements that may be looked for this year 
may be expected to spring from the experiments which are 
to be made in connection with the manufacture of iron 
ships and guns for the Government. For plating iron shi 
a peculiar make of plate—softer externally than ote 
—is found to be desirable, and this has already led par- 
tially, and will doubtless lead yet further, to investigations 
of the fibrous structure of iron, and to the determination of 
modified means of producing different kinds of metal. In 
the construction of guns again similar investigations will 
have to be made. The manufacture of both iron ships and 
guns involves, also, the resort to methods of forging masses 
of iron on enormously large scales, and the experience thus 
gained will necessarily improve our general capability of 
making and working iron. We may here mention, like- 
wise, that the system of shaping wrought iron articles of 
considerable size by means of dies under steam hammers, 
which was adverted to several months ago in our columns 
as a very promising manufacturing device, has lately been 
adopted with great advantage in Chatham Dockyard by 
Mr. G. Cotsell, the master blacksmith in that establish- 
ment. It is said to be productive of considerable economy 
in the manufacture of ships’ knees and other costly 
forgings, and is about to be extended in application to all 
the royal dockyards. 

Submarine telegraphy, as all our readers will readily 
acknewledge, not only deserves but demands much study 
and attention during the present year. We must still, we 
presume, wait patiently for that Government report on the 
manufacture of cables, which is to be of such unnameable 
value. But, whether we receive that early or not, it is 
manifest that the public confidence in the present systems 
of telegraph cable manufacture is fast declining. The time 
seems to hove arrived when nothing short of a full history 
of all the submarine cables hitherto made, accompanied by 
a careful statement of their successes and failures, can be 
expected to give satisfaction. That some few cables have 
proved successful we know; let us learn more of them, 
in order that we will not be left without all hope of 
success hereafter. It is easy to make light, as some 
people are now doing, of the popular disquict on this 
subject, and to say haughtily, as we have heard certain 
men (who ought to know) say, that nothing is easier than 
to lay down a perfect submarine line of telegraph ; but it 
is far less easy to win men over to the devotion of capital 
to new telegraphic enterprises. Something must, we say, 
be done to mitigate the distrust which at present prevails 
on this subject. We all believe good cables can be made ; 
but how are the public to know who may be trusted to 
make them? The projected telegraph to America, under 
the North Atlantic, is — progressed with. In so far as 
the route is concerned, all that remains to be done is to 


| select the fiords in Greenland and on the coast of Labrador 


into which the cables may be taken. We hope the selec- 
tion of these places will be wisely made. There seems to 
us to be one species of risk which should be especially 
guarded against, and that is the risk of deception on the 
part of the colonists or other residents as to the nature of 
the coast near which they reside. These persons would 
naturally enough desire to have the telegraph station as 


| near to them as possible, and this might lead them to 


exaggerate the facilities of the spot at which they dwell. 
But clearly the only — course for the promoters of the 
telegraph to take will that of selecting as the landing 


| places for the cable —_ where it can be carried in 


from deep water to the shore without passing over banks 
or shallows on which icebergs may possibly ground. With 
due attention to points of this kind the success of the new 
Atlantic telegraph may confidently be predicted. 

However speculative the suggestion may seem to some, 
we do not hesitate to say that the problem of wrial naviga- 
tion in a simple form seems to us to be approaching a 
solution. And this we say without the least reference to 
those frequent intimations that reach us from America, to 
the effect that we may prepare ourselves for the early 
arrival of an enterprising gentleman from New York ina 
balloon. The ground of our expectations consists in the 
knowledge of meteorology which is now growing at so 
rapid a rate. Just as water navigation began by launch- 
ing a buoyant log or boat into a stream the course of which 
was known, so wrial navigation may, in all probability, be 
entered upon when we have learnt the courses of atmo- 
spheric currents. We have already the power of rising 
readily into atmospheric tides at any required level within 
moderate limits, and of keeping at a given elevation for 
considerable periods; and there is really no practical reason 
why tidal or drift navigation should not be carried on in 
the air as soon as ever the laws and courses of the superior 
wrial currents are known with certainty. That steady and 
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tolerably uniform currents do exist at high levels—currents 
but seldom affected by such local disturbances as those 
which form gales and hurricanes at the earth’s surface— 
seems pretty certain; and if they do, we need not be long 
in learning how to avail ourselves of them. It is quite 
true that the mode of navigation here suggested as pro- 
bable is analagous to a very primitive system of water 
transport; but tidal or current navigation has endured to 
this da , and is even largel phon on upon the Thames 
in the midst of the most civilised city in the world. Besides, 
there is good reason for supposing that the very best 
method of moving in the air may be to move with it. But, 
however this may be, we believe the extension of our 
knowledge of the currents which prevail in the atmospheric 
ocean is calculated to materially facilitate a system of 
transport from which the tought and expectations of 
people have never been wholly turned. 

In reference to steam navigation, we doubt not progress 
will still be made during the present year. In England, the 
first thing we desire to see done is the turning to com- 
mercial account of the Great Eastern. In America several 

eat ship projects are under consideration, all being 
imited at present to the production of enormous vessels. 
But we have produced our big ship; our difficulty is to get 
her employed now that we have created her. This is in no 
sense an engineering question; still, having a regard for 
the triumphs of our art, we do hope to see that 
oma exhibition of engineering skill, the Great 

ern, put to useful work during 1861. With regard to 
smaller vessels of iron, we have had sea | of talk during 
the past year—at the Institution of Naval Architects, the 
Shipbuilders’ Association, the Institution of Engineers in 
Scotland, the Royal Scottish Society of Arts, and other 
pees let us hope that something may be done this year. 

e greatest of all steamship questions that have to be 
settled is that upon the pore hr of which the Govern- 
ment designers are engaged. Their problem is beset by 
difficulties nearly all of a novel kind. They have to build 
vessels of unusual strength, unusual weight in excess of 
that required for strength, and unusual speed. They have 
also to perform their task in the eyes of the world, and 
under the fire of hostile and unscrupulous criticism. Let 
us give them our intelligent sympathy! We would here 
ask if, while their naval architects are building marvellous 
steamships, the Admiralty will deign to place the engineers 
who have charge of their costly machinery upon fair pay, 
and in suitable positions? Surely if we can afford to 
spend £350,000 upon a ship—as we are doing upon the 

arrior—we can afford also to pay the engineers in charge 
of her sufficient salaries to keep themselves and their 
families respectably. At present the pay of the engineers 
of the Royal Navy is disgracefully low, and their position 
is altogether unworthy of their calling. Let these things 
be changed—lct suitable pay and position be accorded to 
the class—and we shall experience no difficulty henceforth 
in providing suitable men for the posts; whereas, under 
existing circumstances, the service Is a eee to engi- 
neers, and engineers are, in many cases, a disgrace to the 

service. We hold the Admiralty alone responsible for this 
state of things. Why should not 1861 yield redress for the 
grievances of so valuable a class of men? 

We have exhausted our space without even touching 
upon the question of rifled ordnance and coast fortifications. 
It must suffice, therefore, to say that, in respect of both 
these subjects we have a right to expect great progress this 
year. Much hardly earned money will be expended 
upon them, and we have a right to require its wise appli- 
eation. There are able men in Parliament who are com- 

tent to deal with these things—although Stephenson and 

ske are, unhappily, departed from among us—and it is 
in Parliament alone that pressure can be brought upon the 
executive branches of the public service. May we ask them 
to exert themselves during the coming session for the 
deuble object of checking a profligate expenditure of the 
public money, and of proving that engineers can deal with 
the construction of military mechanism without taxing the 
state so cruelly as it has been taxed in ’59 and ’60. 


SOCIETY OF ENGINEERS IN SCOTLAND. 


At the second meeting of the Session, held in the Plilosophical 
Society's Hall, Glasgow, the President in the chair, the following 
paper was read :— 

ON THE APPLICATION OF TRANSVERSALS TO ENGINEERING 
FIELD-WORK. 
By Professor W. J. Macqvorn Rankrye. 

The illistrious Carnot, eminent at once in war, politics, literature, 
and science, ene nae about the year 186 a short essay on what he 
called the “ Theory of Transversals;” a branch of geometry at once 
simple in its principles, and useful in its applications, but little 
known or studied in Britain. 

A transversal, as defined by Carnot, is a line, either strai cht or 
curved, which cuts another system of straight or curved lines ; and 
the theory of transversals relates chiefly to the proportions amongst 
the parts into which the lines belonging to that system are cut by 
the transversal. He confines his attention in his essay to straight 
and circular transversals. 

The object of the present paper is to describe a few of the simplest 
applications of the theory of transversals to engineering field-work, 
by which the operations of ranging and measuring the inaccessible 
parts of straight lines and circular curves may be facilitated. 








Section 1.—Ranging and Measuring, with the Chain and Poles alone, 
of inaccessible portions of a straight line. 

A long station-line in a chained survey, or a straight part of the 
centre-line of an intended railway, may have one or more places in 
its course through which, owing to the intervention of buildings, 
woods, precipices, water, swamps, or other obstacles, it may be 
difficult or impossible to chain along the line with accuracy ; and in 
some cases, also, it may be impossible to range the line directly 
aeross the obstacle. Those difficulties are most readily met by the 
use of angular instruments ; but, in the absence of such instruments, 
the chains and poles alone may be used; and that is the case sup- 
posed in the present paper. 

Three kinds of cases may be distinguished :—First, those in which 
the obstacle can be seen over from side to side, and chained rownd, 
but not chained across. Secondly, those in which it can neither be 
seen over nor chained across, but can be chained round; and, 
thirdly, those in which the obstacle can be seen over, but neither 
chained across nor chained round. 

In the simplest of these three cases, when it is possible to see over 


to the theory of transversals. The present paper, therefore, con- 
siders the two more difficult cases only. 

In those two cases, also, there are well-known methods by ranging 
and measuring a straight line parallel and equal to the inaccessible 
line, by setting out triangles of certain figures, and in certain posi- 
tions, and the like; but, in all these methods, the surveyor is tied 
down to particular positions for the auxiliary points and lines, which 
he ranges and chains. The advantage of the method of transversals 
is, that it leaves the surveyor at liberty to lay out his auxiliary 
points and lines in such positions as he may judge to be most con- 
venient, upon consideration of the figure and nature of the ground. 

Prostem First.—To range and measure a straight line across an 
obstacle which can be chained round, but neither chained across nor 
seen over. 

In Figs. 1 and 2 let a and 6 be two points in the 
chained straight line at the near side of the ob- 
¢| stacle, about as far apart as the inaccessible dis- 
tance, 6 c is judged to be. Mark a station, C, so 
as to form a well-conditioned triangle with a and 
6; prolong the lines, 6 C and a C, until two 
points, A and B, are reached, through which a 








b FIG. 1. Straight line can be ranged and chained past the 
further side of the obstacle. 
Fig. 1 represents the case in which the most 
convenient position for A, is atthe same side of the 
e obstacle with Band C. Fig. 2 
yageanaory the case in which g FIC.2. 
the most convenient position \~—~—_le 
for A, is at the opposite side from B pe %. (In oS 
the latter case, the boundaries of the obstacle may io 
be surveyed by offsets from the sides of the tri- 1b 
angle, A’B ©, in which it is inclosed.) © 
In some cases it may be advisable to begin by “o 
choosing the stations, A and B, then to choose C, 


and then to range the lines, B C a, and AC 4d, as 
in Fig. 1; or, Ab C,as in Fig. 2. 

All the sides of the two triangles, A B C, a6 C, are to be mea- 
sured. 

Then, to find the point, c, at the intersection of the main straight line 
with A B, compute the distance of that point from B by one or other 
of the following formula :— 

If ¢ lies in A B produced, as in fig. 1— 

i jai AB.aB.b¢ . =e 
Ca. Ab—aB.b0 

If ¢ lies between A and B, as in Fig. 2~— 

Be= AB.aB. be 7 (2) 
Ca.Ab+aB.60 

Next, to find the inaccessible distance, b c, use the following formula, 

which is applicable to both figures— 
ice ab. Ab. BE 5 i 4 ae 
CA.aB—Ab. BC y 

The same problems may also be solved by plotting the figure, 
abCABCa,and producing a 4, till it cuts A B, as in Fig. 2, or 
A B produced as in Fig. 1. Ina purely mathematical point of view, 
it is unnecessary to measure both A B and a}, as either of those 
lines might be calculated from the other, but both should, never- 
theless, be chained, as a check on possible errors.* 

Prosiem Seconp.—To measure a straight line across an obstacle 
which can be seen over, but neither chained across nor chained 
round. This is the case of a station-line, intercepted by a deep 
ravine or deep and rapid river. The first operation is, of course, to 

range and fix a pole at c (Fig. 3) in the station-line 
beyond the obstacle. The next is to find the distance, 
FIG. 3. bc, as follows:—On the nearer side of the obstacle 
range the stations, A, and B, in a straight line with 
N, c, making the angle } c B, greater than 30°, and place 
them so that the intersecting lines, A 6, B a, con- 
e necting them with two points, a, and 4, in the station- 
b line, shall form a pair of well-conditioned triangles, 
ab©, AB C, as in the first problem ; measure the sides, 
~\, of those triangles, and compute the inaccessible dis- 
tance b c, by equation, 3, already given. 
. As a check upon the position thus found for the 
point, c, compute also the inaccessible distance, B e, 
by means of equation, 1. 
This problem is solved graphically by plotting the figure, a b C, 
A B Ca, and producing a b and A B till they intersect in e. 
The calculation represented by either of the formule, 1, 2, or 3, 
when each of the given distances is expressed by four figures, has 
been found to occupy about six minutes without the aid of logarithms, 
and five minutes with logarithms. 
The preceding methods are founded on the first proposition of 
Carnot’s theory of transversals, which is as follows :— 
“Tf the three sides of a triangle or their prolongations are cut by 
a straight transversal there will be formed between the transversal 
and the three angles of the triangle six segments, such that the pro- 
duct of three of them which have no common extremity is equal to 
the product of the other three.” 
For example, in either of the® Figs. 1, 2,8, ABC is a triangle 
whose sides, or their prolongations, are cut by a transversal in the 
points, a, b, c, forming segments which are related as follows :— 
Ab. Be.Ca=Ac.Cb. Ba. 
The several formule already given are conseqaences of this equa- 
tion. 
Section Il.—Ranging and measuring Circular Curves, of which 
portions are inaccessible to the chain. 

The method now generally known and practised, of setting-out 

circular curves by laying off angles at the circumference with the 














theodolite, was, so far as the author of this paper knows, first pub- 
lished in a paper which he sent to the Institution of Civil Engi- 
neers, and which was read on the 14th March, 1843. He had begun 
to use the method, and to teach it to others, in 1841; and as no 
account of it had been published by any other person, he believed 
himself for a time to be its only inventor; but he afterwards ascer- 
tained that it had been independently practised, though not pub- 
lished, by Mr. William Froude (who was at that time assistant to 
Mr. Gravatt), and probably also by Captain Vetch, R.E. 

Before proceeding to range a circular curve by that method, it is 
necessary, besides the radius of the curve, to have the following 
data :—The position of at least one end of the curve, and the diree- 
tion of a tangent at that end; or else, the “positions of at least two 
points in the curve, and the length of the are between them; and 
the more points, tangents, and ares are previously determined, the 
greater will be the ease, speed, and precision with which the curve 
can be set-out. 

The use of transversals in connection with setting-out curves is 
to facilitate the finding of those data, when the point of inter- 
section of the tangents to the ends of the curve is inaccessible, and 
when part of the curve itself is inaccessible. 

Prosiem Turrp.—Given, the positions of two straight lines whose 
intersection is. inaccessible, and which are to be connected with 
each other by means of a circular curve of a given radius, 7; it is 





* The following are the formule for calculating A Bfrom ab. With the 
aid of a table of squares it is easy to use ther. 
In Fig. 1— 
BC.CA 
J = Diet ee 6c? Ya? — a b2). 
AB oy {Bare A seal C2 + Ca? —a bt) 
In Fig. 2— 


AB = {Bert ast BE-CA (oc: + Caz—ala). 





To compute a } from A B, interchange the positions of A and @ B and }, 


the obstacle and to chain round it, it is unnecessary to have recourse ; throughout the above formule, 


required to find the ends of that curvé, and one or more interme- 
diate points, and the lengths of the ares between those points. 

In Figs. 4 and 5, the lines to be chained on the ground are repre- 
sented by full lines; those whose i 


lengths are to be calculated only are i. 
4 \ FIC.4. 
. 


~ 


dotted. / 

Let 6 B, e C, be the two straight lines, 
meeting at the inaccessible point, A. 
Chain a straight line, D E, upon acces- 
sible ground, so as to connect those two 
tangents. The position of the trans- 
versal, D E, is arbitrary; but it is con- 
venient so to place it S penis that it 
will cut the proposed curve in two 
points, as in Fig. 4, which may be de- 
termined, and used as theodolite sta- 
tions. 

Measure the angles, }D E, D E ¢, 
which may be denoted by D and E, 
Then the angle at A is— 

A=D+E— 180°; 
sin E sin D 9 
AD=DE—;AE=DE—; ° @) 
sin A sin A 
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y. A 
D B=r. cotan —— AD; EC =r. cotan —— A E; (8) 
2 2 


and by laying off the distances, D B, and E C, as thus calculated, 
the ends of the curve B and C are marked, and it can be ranged 
from either of those stations. But it is often convenient to have in- 
termediate points in the curve for theodolite stations; and of these 
the points, H and K, of intersection with the transversal and the point, 
G, midway between those, can easily be found by the following 
caleulations ; in making which a table of squares is useful. 

Let F be the point on the transversal midway between H and K., 

If BD=C i the point, F, is at the middle of DE. If BD 
and © E are unequal, let B D be the greater, then the position of F 
is given by either of the two following formule— 


DE, BD?—CE. 4, ,_DE 


4 i 


| BD?—C E? 

DF= fan SENS ae i A a, 

2 2DE 2 ape 
The points, H, and K, are at equal distances on each side of F, 

given by either of the following expressions— 

| ayn sk D E? BD? —C E*)? 

FH=FK= + ©& xa 

és Vv ea, 4 DE 2 

| = /(DF?+EF:—BD?—CE) . . (5) 





BD? +CE*) 


The equations, 4, and 5, are deduced from the two following, 
which may be used in order to check the calculations, and are given 
| in a form§suitable for the use of a table of squares— 
BD?=DH.DK = (DH+ DK)?—(@ K—D HH? 
4 
oy EKY—(EH—Ekyt ® 
bo?= EH. EK — ©@H+EKY—-C@u—EKy | 
The point, G, in the curve is found by setting off the ordinate, 
F G, perpendicular to D E, of the following length— 
FG=r—,jr—FH. . . . + (td 
The angles subtended at the centre of the curve by the several 
arcs between the commencement B, and the points, H, G, K, C, are 
as follows— 


Angle subtended‘at the centre by BH = 180° — D — aresin® 4 
* 
“ “ “  BG=180—D; 
; 1 t@ 
: “BK = 180° — D+ aresin FH (6 


7 
° “ “« BC = 180° — A=360°—D—E 
And the length of any one of those arcs may be computed by means 


of the formula— 





Are = 0002900 r X angle at centre, in minutes. - @) 

The use of such computations will appear in the next problem. 

Cases may occur in which obstacles upon the ground render it 
necessary to make one or both ends of the transversal, D E, meet the 


| straight tangents beyond the ends of the curve. The whole of the 


Jormule already given continue to be applicable, with only the fol- 
lowing modifications :— 
When D lies further from A than B does, asin Fig.5, BD is negative 


in the first of the equations, 3; that is, A Dis greater than 7. cotan + 
2 . 


and the point, H, as found by means of equation, 10, lies, not on the 
are to be ranged, but on the continuation of the same circle beyond 
» 

When E lies further from A than C does, E C is negative in the 

second of the equations, 3, that is, A E is greater than 7. cotan A 

23 
and the point, K, as found by means of equation, 5, lies, not on the 
are to be ranged, but on the continuation of the same circle be- 
yond C. 

The point, G, always lies on the are to be ranged. The larger 
the ordinate, I’ G, is, the more carefully must it be set off at right 
angles to the transversal by means of an optical square, or of the 
theodolite. 

Prostem Fovrtu.—To set out a circular curve of a given radius, 
touching two given straight lines, when part of the curve is inac- 
cessible to the chain. 

If the point of intersection of the tangents is accessible, the 
two ends of the curve can be determined and marked by the ordi- 
nary methods, and also the middle point of the curve, unless it lies 
on the inaccessible ground; and the length of the curve is to be 
computed by equation, 9. 

If the point of intersection of the tangents is accessible, the 
two ends of the curve, and at least one intermediate point, are to be 
determined and marked by the aid of a transversal, as in Problem 
Third, and the lengths of the ares bounded by those points are to be 
computed by the formule, 8 and 9. 

A transversal may be useful even when the point of intersection 
of the tangents is accessible, in order to find numerous intermediate 
points in the curve. 
| Each of the points thus marked will serve either as a theodolite 
station, or as a station to chain from, or for both purposes; and the 
stakes, lving between the obstacle and the next station beyond it, 
are to be planted by chaining backwards from that station. 





Such are a few of the applications of the theory of transversals 
to engineering field-work; and if engineers and surveyors gene- 
| rally were to turn their attention to that branch of geometry, there 
can be no doubt that many more such applications would be devised. 
Their tendency is to make the operations on the ground more simple, 
easy, and precise, at the cost of certain additional calculations, which, 
however, are by no means difficult or laborious, especially with the 
aid of a table of squares. 

The discussion on this paper was postponed until after the reading 
of a paper by Mr. W. Froude, “On Railway Curves,” which will 
appear in a subsequent number. 





Tue Nersvppa Vattey Coat.—Reports have been submitted to 
Government of experiments made recently at Bombay with coal 
brought from the Nerbudda Valley. The Consulting Engineer for 
Railways, Bombay, speaks of the report of the Government Chemi- 
eal Examiner as promising well for the introduction of the eoal 
when the pits are fally worked and more excessible. The coal has 
been tried also on the G. I. P. Railway. The experiments, the 
locomotive engineer says, were carefully conducted, and he is of 
opinion that the results are satisfactory inasmuch as they show that 
| Indian coals of the same quality as those experimented with 
| work both goods and passenger trains.—Madras Times. 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
Ordinary Meeting, December 11th, 1860. 
Dr. J. P. Jouve, President, in the chair. 

Dr. Farsaikn brought before the meeting four specimens of sub- 
marine telegraphic cable, as constructed by Messrs. Hall and Wells. 
This cable has a copper wire insulated by india-rubber in the centre 
for the transmission of the electric current. Outside of this are 
twently longitudinal strands of hemp steeped in pitch and cork dust, 
and eight steel wires braided together with twenty-four strands of 
hemp saturated with Stockholm tar. The specific gravity of the 
cable in sea water is 1-4, and its weight in air 0°82 ton per mile. The 
length that would break with its own weight when suspended in sea 
water is 10,810 fathoms; its tensile strength being 2875 tons. Dr. 
Fairbairn presented an account of experiments which had been made 
on the elongation of a sample of the cable 20 ft. long by the applica- 
tion of different tensile forces. With a force of 4,480 lb. there was 
an elongation of half-an-inch, and after the weight had been re- 
moved the cable was found to be permanently stretched ,3:ths of an 
inch. With a force of 6,440 1b. the cable broke after having stretched 
1 7; in. 

Professor Roscoe explained the recent discoveries by Bunsen and 
Kirchoff of the lines in the spectrum produced by various sub- 
stances when ignited in the flame of a laboratory lamp. He exhibited 
beautiful chromo-lithographie drawings of the spectra produced by 
lithia and various other earths and alkalies. Lithia, which had for- 
merly been supposed to be a very rare earth, was by this means 
proved to be one of those most extensively distributed. Professor 
Roscoe stated that Bunsen had, by this new and most delicate system 
of analysis, been led to. the discovery of a new metal which was 
present in a mineral spring in so small a quantity that 20 tons had 
to be boiled down to obtain 250 grains of the metal. 

A paper was tead by the Rev. W. N. Moteswortn, M.A., entitled; 
“ On the Origin of Species.” 

The author of the paper stated that he was neither the advocate 
nor the antagonist of Mr. Darwen’s theory; but that he wished to 
point out the futility of some of the arguments which had been made 
use of against it, to suggest some additions which he thought 
necessary to give it completeness, and to ask for it that it should be 
considered in that spirit of philosophical calmness with which it had 
been proposed by its author. 

After giving a brief sketch of Mr. Darwen’s theory, for the 
purpose of keeping its more salient points before the minds of the 
audience, and to enable them to follow the remarks he was about to 
make on it, he pointed out the difficulties which had given rise to it, 
and the classes of facts which it aimed at explaining. He showed 
that, regarded as a scientific hypothesis, it possessed a value which 
was altogether independent of its truth or erroneousness, and that 
the discussion of it would in all probability lead to important 
scientific results, whatever might be the ultimate fate of the hypo- 
thesis itself. He then proceeded to consider some of the objections 
which had been made to it; but the greater part of the paper was 
devoted to the purpose of pointing out, at considerable length, the 
influence which changes in the conditions of existence must have in 
producing variation. He dwelt on the distinction between variability 
and a tendency to variation, showing the former to be a quality in- 
herent in the organised being, and the latter to be generally a conse- 
quence of changes in its conditions of existence; and he quoted 
some passages from Darwen’s work to show that in this respect the 
theory was defective and required further elaboration. He con- 
cluded by expressing his entire approval of the rule of the society 
which prohibited the consideration of the theological bearings of 
the question, a rule which he regarded not merely as a regulation 
of wise expediency, but as the embodiment of a great principle, 
namely, tha the intrusion of Scriptural considerations into a scien- 
tific discussion is as theologically wrong as it is scientifically mis- 
chievous—that it is our duty to investigate the Creator’s works with 
the utmost freedom in every direction, without entertaining the 
slightest dread that our inquiries can ever prejudice the moral and 
religious truths that are contained in His word. He reminded the 
society that truth can never injure truth, but only error; and that 
we might, on this subject, use the words which Galileo employed in 
replying to objections precisely similar in their principle to some of 
those which Mr. Darwen’s theory has encountered. “ Quin ipsa 
philosophia, talibus disputationibus non nisi beneficium recipit. Nam 
si vera proponit homo ingeniosus veritatisque amans nova ad eam 
accepio fiet : sin falsa, refutatione eorum privres tanto magis stabi- 
lientur.”— Galilei syst. cosm., p. 42. 

An interesting discussion took place, in which Dr. Fairbairn, Dr- 
Clay, Mr. Binney, Mr. Atkinson, Mr. Francis, Mr. Hull, and others 
took part. 

Mr. Hull, F.G.S., reviewed the geological evidence bearing on the 
“ development theory,” arriving at the conclusion that on geological 
grounds that theory was altogether untenable. At the same time, as 
far as regards the permanency of varieties, and their consequent esta- 
blishment as species, the doctrine of Mr. Darwen appeared sound up 
to a certain point. The distribution of the Brachiopoda, and some 
other forms, appeared to be capable of explanation on these grounds, 
but Mr. Hull contended that it was impossible to account for the first 
appearance of numerous ;highly organised groups of animals on 
the hypothesis of natural selection, or any similar theory of deve- 
lopment. 














PHYSICAL AND MATHEMATICAL SECTION. 
November 8th, 1860. 

Mr. Baxendell was elected a Vice-President of the section, in place 
of the late Mr. Long. 

Mr. Baxendell read a paper “Ona System of Periodic Disturb- 
ances of Atmospheric Pressure in Europe and Northern Asia.”} 

[This paper was afterwards read at the ordinary meeting of the 
society,jon the 13th November. 

December 6th, 1860. 

Mr. George Mosley was elected treasurer of the section, in place of 
Mr. Baxendell. 

Mr. Atkinson read a paper, entitled “ Remarks on Abnormal Dis 
turbances of the Barometrical Column at certain Seasons of the 
Year.” 

Mr. Atkinson considers that all the movements in the atmosphere 
of our earth, which have received the designation of irregular, are 
caused by the reflected or radiated heat of the sun, and take place at 
a very moderate elevation, say within five or six miles of the general 
surface level; and that these apparently irregular movements or 
shiftings from place to place of lighter and heavier air, causing oscil- 
lations in the barometric column, are mainly if not wholly due to 
irregularities of the earth’s surface. Had our earth been a globe pos- 
sessing a smooth surface of uniform texture and properties, it seems 
clear that the atmosphere would have been acted upon by the re- 
flected and radiated heat of the sun, in a manner so much in accord- 
ance with a uniform sequence of physical effects, that the periodic 
movements of the gases composing it would have been as regular as 
the planetary motions themselves. In the northern parts of our 
hemisphere, it appears by Mr. Baxendell’s valuable paper, read before 
the general meeting of this society on the 13th ult., that the baro- 
metric oscillations are least in amount when the sun is on or near the 
equator. This fact points to the inference that if the plane of the 
earth’s orbit had coincided with the [= of its equator the disturb- 
ance of the barometric column would have been comparatively small 
and nearly uniform throughout the year. The coincidence of these 
two planes not existing, it is found that, as the sun retreats from the 
equator towards the southern tropic, the sum of the oscillations of 
the mercury gradually increases for a considerable time, and then 
rapidly mounts up so fast as to form a prominence in Mr. Baxen- 
dell’s curves resembling a mountain peak. This peak or summit of 
the “ dynamical curve” occurs above different points of its axis—that 
is, at different periods of time—according to some peculiarity in the 














THE ENGINEER. 





,0sition—different from the latitude or the longitude—of the locality 
foes which the data for constructing the curves were derived. : 

Speaking of the northern hemisphere, as the sun withdraws south- 
ward from the equator, less or greater portions of the northern part 
of the terraqueous surface becomes cooled down gradually to the 
freezing point, according to various peculiarities of substance, eleva- 
tion above the sea-level, proximity to the open ocean, or to far-inland 
mountain ranges, and to other analogous causes. In similar lati- 
tudes, from the varying conditions just mentioned, there will exist, 
side by side, spots differing, or having a tendency to differ, very 
much in temperature, and where consequently currents of different 
density—set in motion by the constant struggle going on in the air 
to attain a state of equilibrium—will cause frequent fluctuations in 
the barometer. ‘These disturbing causes will, in any region, be much 
increased at the setting in of winter and the commencement of hatd 
frost; for at this crisis a large amount of latent heat will be libe- 
rated, and will contribute its influence to disturb the equilibrium of 
the air. A similar crisis will occur at the end of winter on the 
breaking up of the frost, and will necessarily be attended with similar 
results. As the times of these crises appear to correspond in a re- 
markable manner with the times of maximum disturbance of the 
barometrical column, it seems but fair to infer that a relation exists 
between the causes here stated to be in operation, at the critical 
periods just named, and the periodical disturbance of the mercury in 
the barometer indicated by Mr. Baxendell’s “ dynamical curves.” 
The correctness of this inference, or the contrary, can only be esta- 
blished by future observation of phenomena, and the collection of 
facts, many of them of a kind seldom thought of hitherto as consti- 
tuting elements for the solution of problems in meteorology. 








CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
Thursday, December 6, 1860. 
Mr. A. F. Yarrow, V.P., in the Chair. 
ABSTRACT OF A PAPER ON “THE METALLURGY OF IRON.” 
By Mr. Geo. C. Fraser. 

Tue author commenced his paper by referring to the immense 
advantages which the production of iron has conferred on this 
country, giving an account of its history, showing the manner in 
which the ore was worked in the early ages, and noticing the fact of 
the extraordinary increase in its consumption since the introduction 
of steam power. Having reviewed which, the various phases through 
which the ore passes was considered, with the fuel, flux, and furnaces 
required in its reduction. 

The ores, native or pure, are but seldom found; the ores of this 
country being compounds, chiefly of iron, carbon, lime, silica, man- 
ganese, sulphur, aluminum, and water, and known as the 

Calcareous, which superabound in lime, yielding about 35 per cent. 
of iron. 

Carboniferous, compounds of iron, oxygen, and carbon, yielding 
40 per cent. 








pure, the earthy matter seldom exceeding 5 percent. It is most 
abundant in Sweden, the greater portion of the iron in that country 
being produced from it. 

Spathose, poor on account of the large amount of carbonate of 
magnesia it contains: the yield will average 35 per cent. of iron. 

Oolite, found in the immense beds of strata interspersed with the 
hard carbonate of lime rocks, which run throughout Dorsetshire and 
Hampshire. The iron produced from this ore varying; compara- 
tively weak; having nature, but deficient in body 

Specular, a silicated peroxide of iron. The yield of iron small, on 
account of the large quantity of silica contained in the ore, but of 
good body. 

Aluminous, in which alumina exists in large quantities, in the shape 
of earthy matter, yielding about 33 per cent. iron. 

Silicated ores, or red iron ores, are of two natures, hard and soft. 
The hard are a silicated oxide of iron, and yield 45 per cent. The 
soft contains silica in combination with peroxide of iron; the silica, 
often in great excess, yielding about 30 per cent. iron. 

Tron pyrites, or sulphurets of iron, should be carefully avoided, on 
account of the deteriorating effects of the smallest quantity of sulphur 
in iron. 

The ores from which most of our iron is made are the carbonates ; 
they are; for the most part, found imbedded in clay ; hence they are 
termed the clay iron-stones, and found under two different forms, ie., 
in stratas called “ bands,” and in stratas of detached stone. 

The well-known “ black band” iron stone was considered, and its 
merits discussed. 

Fluxes.—The use of the flux being to fuse out the elements of the 
ores and fuels used in the smelting furnace. Various substances are 
made use of. 
poses, considered the best. Care must, however, be taken to fre- 
quently analyse the stone, as its compounds are most variable. Other 
fluxes, of a saline and alkaline nature, were also considered, such as 
salt, carbonate of potash, barytes, chalk, &e. When iron of a high 
degree of nature is required, it was thought better to use the alkaline 
fuses, on account of their metallic bases becoming alloyed with the 
iron. 

Fuels.—Charcoal, considered to be the best, on account of the car- 
bonates of the alkalies contained in its ashes. The potash, aided by 
the lime used in the operation, fusing out the impurities, and ridding 
the iron of the degrading presence of the sulphur. 

Coke should be made from the white ash coals, as the brown or 
yellow ash contain more or less sulphur. 

Coal was thought to be difficult to deal with, as the amount of 
carbon contained in it varies to so great an extent, as also the range 
of ashes present; the anthracite, considered the best for the purpose, 
containing the largest quantity of carbon. 

Smelting, roasting, &c.—1\t was thought necessary to observe that 
the smelter should have a sound, practical knowledge of chemistry 
in order thoroughly to understand the nature of the elements and 
bodies with which he has to act. The process of roasting the ore to 
partially rid it of its impurities was fully described, as also the pro- 
cess of reducing the ore in the smelting furnace, and a description of 
the various forms of furnaces used, and the great benefits arising 
from the use of the hot blast considered. The further purifying the 
iron in the “refining furnace,” the deearbonising in the puddling 
furnace, and making into blooms, was described, and also the various 
after processes used in making the iron in bars, plates, or sheets, to 





suit the markets. 
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New Appanatvs ror Deer-sea s.—Some interesting 
experiments have been made at Spithead from the Traveller gun- 
boat, under the supervision of Captain Sir L. M‘Clintock, with two 
new sounding instruments from her Majesty's ship Bulldog. The 
first instrument is the one invented by Mr. Steil, assistant engineer 
of the Bulldog, and used repeatedly on board that vessel during her 
recent expedition to the coast of Labrador. Its weight is 24 Tb., and 
it has always answered admirably in both deep and shallow water. 
In deep water sling shot can be attached to it, which detach them- 
selves on reaching the bottom. The other instrument is only suited 
for deep water, for which it is specially intended. It is named by 
Sir Leopold M‘Clintock “the Bulldog Machine,” as it owes its 
existence to the experience obtained in that ship. It consists of two 
parts—a detaching cylindrical weight and a pair of hemispherical 
scoops, of the same nature as Mr. Steil’s, but larger, which, until the 
instrument has reached the bottom, are kept opex by the detaching 
cylindrical weight above them. On reaching the bottom, the weight 
is detached, and the scoops closed by a stout india-rubber band. 
The application of this india-rubber band is due to Dr. Wallich, the 
naturalist of the late expedition, and experience has proved that it 
retains its retractile force undiminished as far down as 2,000 fathoms. 
It is expected that a new instrument now making in the dockyard 
on this plan will only weigh 10)b. empty, not reckoning the 
detaching weight, and 14 Ib. when filled with sand or mud. The 
experiments with both were highly successful. 
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RAILWAYS IN NEW SOUTH WALES. 

Mocn attention has been excited in Sydney, by a proposal sub- 
mitted to the assembly by the Minister for Works for the appropria- 
tioa by Parliament of the sum of ‘4,00 ,°0), to be raised by loan, 
for the construction of 1,218 miles of railway. No explanation what- 
ever was given upon the introduction of the estimate, further than 
that the Government propose an entirely new mode of carrying out 
railway extension, by means of horse power—the reason offered for 
giving no explanatory statement being, that the members, and also 
the country, should have the opportunity of discussing the proposal. 

No particulars as to the mode in which the proposed schemé is in- 
tended to be carried out had transpired, and they were naturally 
looked for with much curiosity. The only statements beating on 
the proposal which had gained circulation were, that the extensions 
specified are to be completed in two years, and that the idea originated 
with Sir William Denison. The policy hitherto adopted in the 
colony has been that of constructing railways of as substantial and 
permanent a character as those in Fngland, With the simple excep- 
tion that the recent extensions consist of a single line of rails. But 
by the plan now submitted to the Legislature, instead of these lines 
being continued to the various centres of population in the interior, 
the present roads will, for the most part, be adopted without any at- 
tempt to reduce the gradients withifi the limit prescribed in railway 
construction, and the rails laid along them. No use appears to have 
been made of the surveys that have been completed for the extensicu 
of the lines in progress; but a rough estimate of £3,000 per mile is 
put down as the presumed average cost of the works. The chain of 
mountains crossing the country, some of which are from 3,000 ft. to 
4,000 ft. above the sea, presents very formidable difliculties in the 
formation of even the roughest description of railways ; in addition 
to which, the intersection of frequent rivers and gulleys, and the 
liability of the country to floods, would necessitate the erection of 
numerous and substantial bridges, which, upon some lines, would 
cost more than the entire estimate per mile. The roads will in fact 
be what are popularly, but incorrectly, termed tramways, rather 
than railways, and will be constructed more with a view to cer- 
tainty, than to speed in locomotion. The three lines now open or 
in progress will probably form the trunk lines from which the new 
lines will radiate. The proposal having been only announced in 
the Legislature, and been prescuted merely in outline, no means had 
been afforded of eliciting the op nions of the public respecting it. 

Sut from all parts of the cou itiy demands were constantly being 
made for the construction of ro ds of a harder and more durable 
racter, and better protected against the casualties common in the 
climate than the present highways, as well as capable of being ex- 
tended into the interior without involving the country in a formi- 
dable debt. As apparently meeting these demands, and as offering to 





| diffuse the benefits of railway communication throughout the inte- 
rior at a bountiful rate, the Government scheme was likely to meet 


with very general approval. One palpable advantage that would 
attend the following of the present lines of road would be, that the 


1 t : maa ; | new railways would, as far as they were made, be at once available 
Magnetic, an ore in which the iron is in a state of peroxide, very | 


The limestone is most employed, and, for general pur- | 








for the traffic. The great questions, however, that would have to be 
decided were, the practicability of the scheme and its probable ad- 
vantages over the present system. Soon after his arrival in the 
colony, the governor pointed out that a simple and cheap line of 
railway was the proper road for the interior of Australia. The 
matter had frequently been brought before the public, and discussed 
at the scientific societies; but nothing resulted from it, the public 
feeling appearing unanimous in favour of the higher class of rail- 
ways. It is understood that the scheme of cheap railways now 
proposed does not proceed from either the Commissioners or the 
Engineer for Railways, and that the other civil engineers in the 
colony are not favourable to it, so far as it has been intimated. The 
opinions of some of the most eminent civil engineers in England 
have also been quoted, to the effect that, where the traffic calls for it, 
either a macadamised road or a railway should be constructed, but 
that nothing between the two would answer the purpose. It 
is alleged that such a railway as is now recommended would 
cost as much as a macadamised road, that it would be far more 
expensive to keep it in repair, while it would possess no 
compensating advantages. It is further affirmed that should 
the demands of population ever require the displacement of the 
proposed line by permanent railways, these works would 
be altogether thrown away. But the most forcible objec- 
tion to the scheme is, that it has never yet, it is believed, hada 
practical trial by which to demonstrate its applicability ; and it has 
been recommended that the experiment should be at once made, so 
as to put the matter beyond doubt. The novelty and comprehensive- 
ness Cf the proposal, and the immense sum required for its develop- 
ment, will deter the Legislature from hastily giving it their sanc- 
tion ; it will be felt that nothing but the unanimous testimony of 
scientific men in its favour, or the successful result of an experiment, 
would justify them in so large an expenditure. It is probable that 
the proposal will be referred to a select committee of the Assembly, 
where, as in all such enquiries, a mass of contradictory evidence will 
be taken. The determination of the Legislature with regard to the 
scheme appears likely to turn upon the question whether the public 
money will be better expended upon rendering perfect the present 
roads, or upon cheap or expensive railways; and the rejection of the 
Government proposal will throw upon the Assembly the responsibi- 
lity of finding some substitute that will be as advantageous and as 
acceptable to the country. There is, however, something so attrac- 
tive in the proposal to set about constructing twelve hundred miles 
of railway through all parts of the country, that those interested in 
the advancement of particular districts will not be inclined to let the 
scheme fall to the ground until its impracticability has been conclu- 
sively demonstrated. 

It is a very general conviction that some sweeping change in 
Australian railway policy is inevitable, not only from the expensive- 
ness and unproductiveness of the existing lines, but from the tedious 
delays attending the construction of those now in progress. The 
latter feature is exemplified in the execution of the contracts by 
Messrs. Peto and Co. Their works are not proceeding at the rapid 
rate that was anticipated from the engagement of so eminent a firm, 
the cause of which is stated to be a continuance and operation of the 
disputes which arose very shortly after the works were commenced 
It was at one time believed that the retirement of Mr. Rhodes from 
the agency would serve to remove the difficulties, and to enable the 
departinent and the contractors to come to a satisfactory understand- 
ing; but such a settlement seems yet as far off as ever, and the con- 
sequence is that that amount of energy is not thrown into the works 
which is necessary to carry out the railway contracts with success. 
The Minister for Works recently stated in the Assembly that the Go- 
vernment had made some concessious to the contractors, but he did 
not say in what these consisted; and subsequently, in reply to some 
direct questions on the subject, he admitted that in almost every par- 
ticular the Government had adhered to their previous conditions. 
Negotiations between the agents for Messrs. Peto and Co. and the 
railway department are still going on, with a view to the termination 
of these unprofitable disputes; and there can be no ground for sup- 
posing that, on the part of the contractors, there is any unwillingness 
to make reasonable concessions in order to arrive at a satisfactory 
settlement, their interests in the undertaking being so directly de- 
pendent on the speedy execution of the contracts. 


Aw Enouisn Rats Docror.—Mr. Weekes, of Sandwich, writes as 
follows to Mr. Rowell, who, at the British Association, suggested the 
‘egy A of bringing down rain from the clouds at pleasure :—“ I 

ave, from very early life, been an assiduous experimenter with 
electric kites, atmospheric exploring wires, &c. Now I beg to assure 
you that it has several times happened that, when mty kite has been 
raised immediately under a distended, light, fleecy cloud, at a mode- 
rate elevation, a free current of sparks has passed from the apparatus 
during some ten or twelve minates. 1 have suddenly found myself 
bedewed with a descent of fine misty rain; and, on looking up have 
seen the cloud on which I was operating surprisingly reduced in 
magnitude.” —Aentish Gazette. 
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Tus is the invention of Messrs. Jas.,Geo., and John White, of 
Hulme, Manchester, and their improvements consist in the applica- 
tion of a movable table (on which the tobacco or other substance is 
spread, of a suitable thickness) in combination with an endless belt, 
which is placed over the table in an inclined position, so as to 
compress sufficiently the tobacco or other substance as it proceeds to 
the cutting apparatus. Also of a novel construction of the cutting 
apparatus. And, lastly, in the application and adaptation of a lever 
turning on a centre at the back part of the machine, by which the 
attendant can press or force forward the tobacco or other substance, 
as may be required. ’ ? 

Fig. 1, a front view of the machine; Fig. 2, a view to show the 
internal construction, shown partly in section lengthways of the 
machine ; and Fig. 3, a view of one side of the machine. 

A, A, two standards, which support the moving parts of the 
machine; A!, A}, cross rails, by which the two standards A, A, are 
combined together ; 8, B, first-motion shaft; B!, B', fast and loose 
pulleys, to which motion is communicated by a strap in the usual 
manner; B*, fly wheel; B%, B3, two cams or eccentrics on the 
shaft B. These cams or eccentrics B%, B, are set to act simul- 
taneously, and operate respectively betwixt the plates C?, and C%, 
and (4, and C5, which are connected together by means of stud rods 
or pillars. ‘The lower plates C3 and C* are connected to the sliding 
frame C, which carries the knife C!, to which a reciprocating motion 
is thus communicated. B*, an eccentric at the end of shaft B, which 
actuates the click B5, which takes into the teeth of the ratchet 
wheel D, to which a slow intermittent motion is thus 
communicated. B*, another click, by which the ratchet wheel 
is retained. This ratchet wheel D turns on a stud on the 
framework A, and has on its boss a pinion D!, which com- 
municates motion to the spur wheel D3, by means of the train of 
wheels D2. This wheel D3 is fixed at one extremity of the axis of 
the roller D4, and from it motion is communicated by means of the 
belt D® to the pulley D*, on the axis of the roller D7. Over these 
two rollers the broad endless belt D§ passes in an inclined direction, 
and the under part kept from rising by the carriers D®, D®; D!°, ad- 
justable mouth-piece, and D", screw for adjusting the same; E', 
spur wheel on the shaft E, which takes into the spur wheel D’, from 
which it receives motion, which is also communicated by the spur 
wheel E © to the spur wheel E?, which runs loose on the shaft E%; 
this spur wheel E? gears into the spur wheel E* which is fast on the 
shaft E5; this spur wheel E* again gears into another spur wheel 
E*, which runs loose on the shaft 7 and takes into another spur 
wheel E%, which is fast on the shaft E®. Motion is therefore com- 
municated to the shafts E, E5, and E%, which all turn at the same 
speed and in the same direction, whilst the shafts E3 and EB? run 
free, and merely act as supports to the table above. On the shafts 
E, BE, and EL, are the spur pinions E 10, E 10, E10, which take into 
the toothed rack E 11, E 11 fixed in an inverted position under the 
movable table E12, £12. The machine being put in motion, the 
tobacco or other material to be cut is placed on the movable table 
E 12, E 12, by the motion of which it is carried forward, and its upper 
surface coming in contact with the inclined endless belt E 8, which 
is also in motion in the same direction, it is gradually compressed 
betwixt the belt and the movable table, so that when it issues at the 
front of the machine it is in a sufficiently dense state to admit of its 
being cut by the knife C!, which being also in mction and its edge 
cutting on the surface of the table, the tobacco or >ther material is 
cut into shreds, as may be required. When the table has moved 
forward a sufficient space, another table is inserted at the back of the 
machine, the first table being delivered in course at the front. F,a 
bent lever turning on a stud F! at the back of the machine; F?, an 
arm of the lever, the extremity of which terminates in a curved 
surface extending crosswise of the machine. The use of this lever 
is to push or press the material forward when required. 





NEWTON’S ROTARY PLANES. 

Tus invention, communicated to Mr. Newton by Mr. John 
Sperry, of New York, consists in having the edges of the 
central portion of the several sections of the plane, both at the back 
and front of the plate, made in such a manner that they will be 
parallel to a line at right angles to the axis of the plane, so that by 
placing these portions upon a flat even surface, all the cutting points 
or edges of the several sections may be brought exactly in line with 
one another, and thus all be in condition for being sharpened or 
having any desired configuration imparted to them at the same time 
and by the same instrument. 

In the accompanying engraving, Fig. 1 is a perspective view of 
the rotary plane adjusted for sharpening; Fig. 2 is a vertical central 
section of the same in the line of its axis; Fig. 3 is an end view of 
the same adjusted for use. 

A, A, represent the several sections constituting the plane ; each 
section resembles in form a cyma-reversa, and has its two extremi- 
ties brought to a planing edge, and made so as to be perfectly 
balanced by bevelling the same in opposite directions nearly at 
right angles to the axis on which they are arranged, as shown 
at a, a, in Fig. 3, and by hollowing out the sections from their ex- 
tremities at back and front to within a short distance of their axis, 
as shown at 5,8. The sections A, A, have a circular hole through 
their centres, so as to be fitted snugly on the axle or shaft B, as 
shown in Fig. 3; C, C!, (Fig. 2), are collars on the shaft B; the 
collar C is fast on the shaft, and C! is loose so as to be removed, and 
allow the sections of cutter to be placed on the shaft; D is a clamp- 
ing nut, which is placed on to the screwed end of the shaft, and jams 

ainst the loose collar C!, so as to confine the sections A of the 
plane between the fast and loose collar C and C!, and hold them im- 











movably alongside of one another while they are performing the 
planing operation. 

By examining the engraving it will be observed that the centre 
portion of each section of the plane at. back and front is at right 
angles to the shaft B, and consequently the planing edges of all the 
sections of the plane will, after having been adjusted as shown in 
Fig. 3 (if the plane is laid with its back or front, as shown in Fig. 1, 
resting upon a flat level surface), be caused to assume a position 
exactly in line with each other, and thus be in condition for being 
sharpened or shaped, so as to plane the timber with any desired con- 
figuration. 
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In Fig. 3, the plane is shown adjusted for use, the sections being 
set in the line of a screw thread, but so that each shall plane in a 
direction at right angles with its axis, and one succeed the other in 
its planing operation, not in the same line however ; facilities are 
also afforded for multiplying the number of sections of the plane, 
so as to plane lumber of the greatest desirable width ; facilities are 
also afforded (in case one or more sections of the planes become 
damaged or broken), for removing and replacing any defective 
sections by perfect ones at a slight cost, instead of being compelled, 
as is often the case, to throw aside at a considerable loss a complete 
me 90 which has only one of its corners or some other portion of it 

roken away. 

In order to be able to multiply the sections of the plane so as to 
produce a plane suitable for planing the greatest desirable width of 
lumber, it is proposed to have both the collars C and C! loose, and to 
use two jam nuts D, as this arrangement will allow of additional 
planes being slipped on each end of the shaft, and thus always have 
the plane balanced on both sides of the centre of the bed. 


THORN’S DOMESTIC SIGNALS. 


Tus invention of Mr. Peter Thorn, of 70, Cumberland-street, 
Pimlico, has relation to that class of signals which operate by sound, 
as bells and gongs, and consists in attaching to a bell or sounding 
instrument an indicating apparatus, which is released by the action 
of the hammer, when it strikes the bell or gong, and simultaneously 
with the signal exposes an index, as a cypher, number, or symbol of 
the exhibition of which it gives notification, thereby directing the 
attention of the individual for whom the communications are in- 
tended, to the place or object desired, the replacement of the index 
simultaneously restoring the apparatus to its original state, placing it 
in a condition for repeating the communication, and giving notice 
that it has been attended to. The movement of the hammer (which 
in most cases is distant from the person making the communication) 
may be effected by any of the well-known means for communicating 
between two distant places, as air (either by compression or ex- 
haustion) or water in suitable tubes, or by wires, connecting the 
extreme points of the entire apparatus. 

The engraving shows a section of the apparatus, the communi- 
cating tube being broken off for convenience. A is a case or box of 
wood or metal let into or fixed to a wall or other support B; C, a 
cylinder or other chamber, in which a piston D, or any substitute 
therefore as a diaphragm of flexible material is put in motion by a 
rod or stem E passing through a guide F, and terminating in a 
knob G, by which the piston D is drawn out or thrust into the 
cylinder or chamber C, so as to put in motion either the air or water 
(air being used by preference) contained in it; H is an aperture, to 
which the communicating pipe is attached by a union joint or other 
convenient means, and through which the air or water is drawn or 
forced, as the knob G may be drawn out or forced into the chamber C ; 
in either case a spring I is applied against a collar on the rod or 





WHITE’S TOBACCO MACHINERY. 





stem E, to replace the piston or diaphragm D. K is a case of wood 
or metal containing the bell or gong L with the striking hammer, 
actuating cylinder, and piston, releasing catch or detent, and the 
indicator; M is a small cylinder fixed on brackets or otherwise to the 
case K, and connected with the communicating pipe at an aperture N ; 
O is a piston; P, a stem upon which is fixed a collar Q, so that by 
the sudden ascent of the piston O the curved tail of the detent R, 
which is suspended from a pin 8, may be moved from its position 
and allow the plate T, upon which 
the indicating cypher or other symbol V 
is fixed, to fall down upon its rest W. 
On the upper end of the plate T is a 
projection, which takes on to a cor- 
responding projection on the point of 
the detent R, and suspends the plate T, 
together with the indicator V when 
not in use, in which position it is 
masked bya portion of the case K. It 
will be seen that the tail of the detent 
is curved in such manner as to admit 
of the collar Q passing it both in the 
ascent and descent of the piston O, and 
being suspended from the pin S above 
it, italways resumes its position when 
the collar Q has passed it, the hooked 
end being so made that its weight will 
restore it to its position without the aid of 
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springs. To use the apparatus it is only necessary to raise the indicator 
by means of the small knob in its front, and it becomes suspended by 
the plate T on the detent R, the symbol being obscured by a mask/or 
front of the case, and is now in position for use. When the knob G 
is moved smartly the fluid or other communicating agent acts upon 
the piston O in the cylinder M, and raises it with the collar past the 
detent R, which withdraws the hooked end, and releases the plate T, 
which falls, and allows the indicator with its symbol to come into 
view simultaneously with the signal being made by the bell or gong 
and this symbol, representing a room in the building, informs the 
attendant where his attendance is required. At the same time that 
the hammer or stem P strikes the bell or gong it draws in air through 
an aperture in the bottom of the cylinder M, from which a pipe leads 
to the apartment of a third party (or more if desired), and causes a 
notice to be given by means of a whistle at the end of the pipe, and 
after having struck the bell or gong the stem falls and forces out the 
air which is beneath the piston, and repeats the whistling sound asa 
check upon the attendant. When the communication has been 
attended to, the indicator is replaced by the attendant, and notification 
is given thereof to the third party by a pull and cylinder connected 
with the third party’s room by a pipe, at the end of which a whistle 
is fixed, or it may be done by a connection between the indicator and 
the said cylinder, so that the replacement of the indicator gives the 
notice. 








Tue Svez Canau.—The small number allured by the prospect of 
high pay soon grow dissatisfied, and endeavour, by every means in 
their power, to obtain their discharge. Attempts have been made to 
maintain discipline by flogging, a thing which will lead to serious 
consequences if attempted with the Bedouins. In the case of the 
fellahs, the immediate result has been that the men desert in bodies, 
sacrificing the arrears of pay that are held back in the endeavour to 
bind them to their work. Not only, however, is this the case with 
the native labourers, but even the European artisans have been 
throwing up their appointments in large numbers. One, a French- 


man, when lately asked why he had abandoned his place, answered 
that at first he got men but no pickaxes, then he was supplied with 
pickaxes but no men; and at last, when he had both labourers and 
tools, they found themselves without stores or provisions of any 
kind, upon which he and his men appear to have left the place in a 
body.—Alexandria Correspondence of The Times. 
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Tus invention of Messrs. Howard, of Bedford, and Lilley, of 
Astwood, relates to the adaptation to lever horse hoes of the prin- 
ciple of steerage already adopted in horse hoes, where a set of hoes 
is fixed to a common carrying bar, the object being to simplify the 
construction and increase the efficiency of the lever horse hoe. To 
this end the patentees modify the construction of the implement, as 
shown in the accompanying engraving, wherein Fig. 1 is a back 
view of our improved horse hoe, and Fig. 2 is a longitudinal section 
taken at the line 1, 2, of Fig. 1. In these figures, a, a, represent the 
frame of the implement, through the lower bar of which a centre pin 
or screw bolt & passes. This pin, by means of a shackle piece e 
formed with lugs to embrace it, carries the steering handles d, which 
are capable of receiving a vertical rocking motion on the pin that 
couples them to the shackle, and also a horizontal motion by the 
shackle turning on the centre pin &. The handles are formed of 
two flat bars which lie parallel with each other for a given distance, 
until they branch off like horns to form the forked handles proper, 
like the ordinary steering handles of horse hoes. Atthe point where 
these horns branch off a socket piece e is inserted between the bars 
that form the handles, and secured by a cross bolt. This socket e 
carries a swing bar f, to the ends of which are secured pendent 
brackets; to these brackets a horizontal jointed or compound bar g is 
attached by pins. This bar is pierced with holes along its whole 
length to receive pins for securing a series of links h, h, thereto, and 
these links serve to support the hinder ends of the hoe levers i, 4, ¢, 
which are grouped together in couples by short bars k, k, to which 
they are secured by pendent links #1. The forward ends of the 
several levers i, i, i, are jointed and secured to the slotted lever bar / 
in the usual manner, which lever bar is supported by a pair of wheels 
m, m, made adjustable by means of their stalks for the purpose of 
regulating the dip of the hoes into the ground. In other respects 
the implement is similar to lever horse hoes of the ordinary con- 
struction. 1 is the lever handle for lifting the hoes off the ground ; 
it is hinged as usual to bracket arms, and connected by a coupling 
chain to the socket piece e, and when depressed will lift the steering 
handle, together with the hoes which are pendent therefrom. By 
coupling the forward end of the lever handle n to the steering handle 
by a catch 0, the hoes will remain in suspension, thereby enabling 
the instrument to be removed from place to place without the hoes 
coming in contact with the ground. 

When the implement is in use, the attendant steers it by means of 
the handle d, and when requisite to pass any obstacle in their path, 
he can by these means suddenly lift the hoes out of the ground. 
The peculiar connection of the hoes with the handles d allows also of 
the attendant putting a temporary pressure upon the hoes when they 
meet with obstruction from the hardness of the ground, which cannot 
at present be done in lever horse hoes, the pressure depending upon 
the dead weight distributed over the levers. 


GATWOOD’S IMPROVEMENTS IN PERMANENT 
WAYS. 

THE nature of this invention of Mr. Gatwood, of Holmer, near 
Hereford, for improvements in permanent ways, applicable to the 
fixing and securing the rails in cast-iron or other chairs, at joints 
and intermediate places, is as follows, namely, in securing the rails 
at the joints, Mr. Gatwood has a plate of cast or wrought iron of 
sufficient length to take the ends of both rails, this plate of cast or 
wrought iron is made so as to fit any section of rail on one side, the 
other side of the plate to have one or more recesses. He then places a 
wood or any other key with a projection to fit in this recess or recesses, 
this key on the opposite side having a groove or notch to take the pro- 
jecting part of an iron or any other wedge driven in between the wood 
key and the jaw of the chair. This iron wedge or plate is so made that, 
when driven into its place, it prevents the cast or wrought iron plate 
and wood key from working out or getting loose, and to accomplish 
this when the iron wedge is driven in sufficiently tight, the end is 
bent back against the side of the chair, and fixed with a screw. 

In securing the rails in the intermediate chairs the same plan may 
be adopted, or by only using a wood key pressed or otherwise with 
a thin plate of iron on that side of the key coming in contact with 
the jaw of the chair. This iron plate of parallel or wedge shape 
will be kept in its place by a projection on the side next to the wood 
and bending the ends against the side of the chair or by putting in 
screws or nails through the plate into the wood key. 

Fig. 1 shows a central section of a joint chair with the wedges, 
lates, and appliances for holding the ends of two rails in position ; 

ig. 2 represents a central section of the invention as applied to 
chairs for securing the intermediate parts of the rail. 

It will be seen by reference to Fig. 1 that the inner surface of the 
jaw a, of the chair 5, is made to fit one side of the rails c, and the 
inner surface of the other jaw d is made in the ordinary way, or 
they may be both made with a horizontal groove. Between the 
surfaces of the inner jaw d and the rail ¢ a plate e is inserted having 
on its outer side a projection or projections f, suitable to enter the 
recess in the chair 5, or this plate can be made of a kind of angle 
iron with a piece cut out of the centre, so as to form a projection on 
each side of the chair, which will act as a stop and prevent this plate 
from sliding whilst the key A is being driven in. This plate may 
also be used with the ordinary chair. In using either or both of 
these plates a wood key h is employed of suitable size and form, 
either taper or not, compressed or not, according to the requirements 
of the case, with a thin plate i upon one side, a projection on which 
fits into a recess in the wood key, preventing it from being cut or 
injured by the jaw of the chair, whilst it is being driven home, and 
consequently causing it to drive much tighter, thereby the better 
securing the ends of the two rails in the chair. The other side of 

his wood key is perfectly plain. The plate having been inserted, 
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and the wood key h driven home, the ends of the thin plate i are 
turned or bent back from the key, or a nail or screw may be put 
through this plate i into the key A, either of which modes is to 
prevent the key from working outjof its place by shrinkage. The 
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rail by these means is securely fastened and held in the chair. The 
plate as used in securing the ends of rails may be made taper on one 
side, or wedge-shaped, and the wood key may be driven in at the 
point or thin end of this plate, and by using a thin plate on that side 
of the key working against the plate E similarly made to the thin 
plate i, but longer than the plate 7, so that the ends of this plate may 
be bent over the plate e, and thus prevent the plate E from working 
out if made without a projection or projections on the bottom edge. 





MOLINEUX’S IMPROVEMENTS IN PIANOFORTES. 


Mr. Txomas Mo.tnevx, of Manchester, has patented the improve- 
ments which will be clearly understood by referring to the figures 
and letters in the accompanying engravings, in which Figs. 1 and 2 
are views of two improved escapement actions for upright piano- 
fortes. 

In both figures A is the lower escapement button; B, the escape- 
ment rail; C, the upper escapement button; D, the hopper butt; E, 
the hopper fly; G, the lever rail. 

In Fig. 1, the escapement rail B is intended to be secured to the 
lever rail G at such a height that when the key is pressed down 
the — C will come in contact with the escapement rail at the 
point H. 
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In Fig. 2 the escapement button C is attached to the rail B, which 
rail is intended to be secured to the lever rail G, at such a height 
that when the key is pressed down the hopper fly will come in 
contact with the button C at the point I. In each arrangement the 
lower escapement button A is covered with felt, cloth, or other 
suitable material, and the upper escapement button C is covered with 
leather, cloth, caoutchouc, silk, or other substance adapted for the 
purpose, and the parts H and I, where the buttons come in contact, 
are covered with plumbago, French chalk, or other suitable sub- 
stances, or the parts H and I are covered with the aforesaid soft 
material, and the escapement buttons C covered with plumbago, 
French chalk, &c. 

In order properly to regulate the escapements shown in Fig. 1, the 
lower escapement button A is adjusted so that, 7 pressing down the 
keys, the hoppers will just carry the hammers close to the strings. 
The escapement rail B is then made one-eighth of an inch narrower 
than the space between the hopper fly and the lever rail, and of about 








the level, as shown in the engraving, and screwed or glued to the 
lever rail nearly close up to the levers. The upper escapement 
button C is then regulated, so as to cause the hammers to fall off 
about the thickness of a card from the strings ; after which the lower 
buttons are turned out i sufficient to make both act alike. The 
escapement, shown in Fig. 2, is regulated in precisely the same way 
as that represented in Fig. 1. 

By these improvements the hammers are said to be incapable of 
blocking ; also that the touch and repeat (combined with the greatest 
power) are superior to what has hitherto been obtained in the upright 

ianoforte action, and being simple in construction it will not be 
iable to get out of repair. 





BOWER’S IMPROVEMENTS IN METALLIC 
PISTONS. 


Tuts invention of Mr. George Bower, of Droylesden, is designed 
for the purpose of expanding the packing rings of metallic pistons, 
in order to maintain a steam-tight contact between the piston 
and cylinder. The improvement consists in expanding the in- 
ternal V-edged ring of metallic pistons by means of conical, tapered, 
or wedge-formed screws, which pass through the piston cover or 
through the bottom, and act or exert pressure between the piston 
block and three or more projections formed upon the internal sur- 
face of the ring, so that by expanding and forcing it outwards by 
means of the screws the packing rings of the piston are kept in 
steam-tight contact with the interior of the cylinder. 








The engraving shows a vertical section of a metallic piston to 
which the improvement is shown applied. 

a, a, is the piston block ; 8, 6, the cover secured thereupon by the 
bolts c, c; and d, d, are the screws, having their lower ends conically 
tapered, which may pass either through the cover or bottom of the 
piston, so as to act upon the V-edged ring e when screwed or 
tightened up in such a manner as to cause the packing rings f, jf, to 
be expanded to the required extent to maintain a steam-tight pack- 
ing between the piston and interior of the cylinder. 


FISHER’S CHIMNEY COWLS. 

Ts invention of Mr. Martyn Fisher, of Taunton, ironmonger, 
consists in constructing chimney tops of a series of conical-shaped 
funnels placed one over the other, and held at a convenient distance 
apart by side bars or frames. The frames carry a plain band or 
cylinder at the top, and this band supports a conical-shaped cover, 
which is placed over the central aperture formed by the funnels. 
Inside the funnels is fitted a vertical rod with one, two, or more 
screw vanes. 





Fig. 1 is an external elevation; and Fig. 2 a longitudinal section 
of this chimney top or cowl. 

a is a frame supporting a series of conical-shaped funnels or plates 
b, b; ¢ is the plain band or cylinder at the upper part of the frame ; 
and d is the conical-shaped cover over the central aperture of the 
chimney top, supported oun the band ¢ by the plates ¢, e; fisa 
screw mounted on a vertical rod g, and working in a bearing A. 
‘The screw is caused to revolve by the action of the external air 
entering between the funnels, and by the air coming up the 
chimney, whereby a strong upward current is maintained, and 
smoking of the chimney prevented; the screw at the same time 
prevents the accumulation of soot, as well as the descent of down 
draught. When used for ventilating only, the screw draws up the 
foul or vitiated air. 





Ayenica.—On the 28th ult., the back wall of a large building in 
Whitehall-street, New York, erected last year, and used as a store- 
house, gave way. The roof bent by its own weight to the floor. 
According to the American Architect and Mechanics’ Journal, the 
building belongs to Mr. J. T. Johnson, for whose arrest a warrant 
has been issued, under the Unsafe Buildings Act. The damage ia 
estimated at 75,000 dols.—At Lewiston, Maine, a new cotton-mill 
has been completed, 542 ft. long, 74 ft. wide, and 75 ft. in height. 
A continuation of the building, one storey high, makes the total 
length 609 ft. ‘The buildings occupy more than five acres of ground, 
and have swallowed up nearly five millions of bricks. A bell has 
been hung in one of the towers, 6 ft. 7 in. across the mouth, and 
5 ft.1 in. in height. The buildings will cost 200,000 dols.; the 
machinery, 500,000 dols.—Dover-street, Boston, is being raised; 
whole blocks of houses have been lifted from their original founda- 
tions to the required level. In some of them the occupants have 

ursued their daily life indoors without interruption! One block 

been moved back 8 {t.—Builder. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE EARTH’S CENTRAL HEAT. 


Sm,—Perhaps a little further discussion on the earth’s central 
heat, for the present, may not be out of place. The chief object of 
its prominency has been to demonstrate the impossibility of a highly 
intensified aggregation of central heat arising from the supposed 
combined conditions of gravitation, confinement, and density, and 
that no body can be increased in temperature beyond that necessary 
to its gaseous state. In none of the conditions do we find a reason 
or cause of heat. Heat cannot be said to reside in the power of 
gravity or its products, or in any way necessary to its production, 
considered simply as a self-existing power; it can only contribute 
to its exhibition in a sensible form to a limited degree, which is 
well illustrated in the various specific gravities of the different com- 
binations of matter. If, then, gravity does not produce or cause 
heat, but merely brings into closer contact particles of earth which 
before were separated, and liberating, in proportion to the power of 
compression, the heat no longer necessary to its altered state, 
how can we suppose, on any reasonable grounds, that a body, 
when freed from its combined heat, becomes proportionally hotter? 
Although the capacities of bodies for heat are well known, we have 
a most formidable body of eminent names in connection with the 
belief of excessive central heat. There are Herschel, Conybeare, 
Leibnitz, La Place, Fourier, Buffon, and Hopkins. he first and last 
of these names, both of whom hold to the doctrine of intense central 
heat, are in direct opposition as to its cause and position. The 
former supposes that the earth is hottest at the centre of gravity; 
and that both the earth and sun's elasticity are respectively supported 
and reinforced, and rendered capable of resisting this almost incon- 
ceivable pressure without collapsing into smaller dimensions, 
while Hopkins, on the other hand, gives us a simpler and more 
philosophical yiew of the matter. He says:—* The tendency to 
solidification in such a mass would be directly as the pressure 
inversely as the temperature, both which are at a maximum at the 
centre: solidification would therefore be determined near the centre 
by the superiority of pressure over temperature, and at the surface 
by the rapidity of external refrigeration overbalancing the internal 
conduction of heat.” 

Hopkins, though approximating to my views, cannot receive the 
assent of the reasoning which I have adopted. Pressure and tem- 
perature cannot co-exist in their maximum state with identity of 
position, for the following reasons:—That a fluid body cannot re- 
ceive more than a fixed amount of heat—more than is necessary to 
vapourisation or gaseity—that if it do it exists as a mechanical 
mixture and not necessary to fluidity, and the maximum pressure 
exerted on such a mass would force or squeeze it out, so tha! the 
free heat would pass with great rapidity to other less compressed 
places ; but if it did not disappear in the manner named no com- 
pression could take place. Condensation from percussion could iot 
take place if the heat were not dissipated, neither can condensation 











from gravity take place without a corresponding disappearance of 
heat; and to suppose that this place from which heat has di rod 
in greatest quantity is the maximum centre of greatest heat tally 
untenable, unless, indeed, we suppose heat to be self-generative ainl 


increase in proportion to pressure, which is contrary to all expe- 
rience. 

We know that it is quite possible under unusual and extraordi- 
nary circumstances to produce an intense heat, which may be called 
transmitted heat, such as Archimedes used at the siege of Syracuse 
in destroying the ships of the Romans under Marcellus. Mr. 
Tschirnhausen, a member of the Royal Academy of Science, made 
one of these burning glasses, which was convex on both sides, aud 
weighed 16) Ib., and was used by Mr. Homberg, who communi- 
cated the results of his experiments to the Academy, and stated the 
following facts:—* All sorts of wood were tired in a momeut. 
Metals, tiles, slates, pumice-stone, melted instantaneously.” Now, 
what is the natural inference from all this, but that these bodies could 
not retain more heat than was necessary to dissipate them into 
vapour, which has actually been done since the time of 'T'schirn- 
hausen by Herschel and others ? 

Itis, therefore, impossible for the centre of the earth to retain a 
greater heat than this, or eyen this degree of heat, without instan- 
taneously conducting its superfluous heat to less heated bodies in 
its neighbourhood. But such a supposition is incompatible with the 
conditions of a cooling globe, and contrary to the laws of heat 
already named. 

I will now as briefly as possible refer to Mr. Steevenson’s letter. 
He says [ did not notice “the variable evaporable or boiling point 
of water under different degrees of pressure.” If he will road my 
last letter carefully he will find that | referred to it very pointedly. 
The boiling point of water under atmospheric pressure is 212 deg., 
its latent heat is 990 deg, and according to the strength of the 
boiler or case in which the water is confined, so can the steam of 
that water be raised. (See Mr. W. Williams’ letter in the last 
Enarveer.) But if, though not implicd in the question, we get a 
Papin’s digestor, then water can be raised to such a degree that lead 
will instantly melt if immersed in it. Lead melts at about 612 deg., 
so we have here a degree of heat 400 deg. greater than that of boiling 
water; but a Papin’s digestor, made of iron, could not resist a heat 
more than 2,760 deg., and water heated in such a case would burst 
it long before it had reached its melting point. But this is not the 
question. Can water be heated to a greater degree than the boilers 
which contain it? If this could be done, the possibility of melting 
silver in brass furnaces would be realised. 

I must. beg pardon. The second and third paragraphs are to me 
totally unintelligible. Is it the caloric that “plays such merry 
ranks” in the thunder-clouds—such as turning heat into cold, &e. ? 

f so, it ig equivalent to saying that heat turns heat into cold, and 
so on. he centre and circumference of a thunder-cloud are 
equally indefinite. The next two paragraphs are nearly right, 
but not quite so, as there are some condensations that do not evolve 
heat. 

Is it supposed reasonable that we should have “another Jeluge 
if there were not something like a stable equilibrium of matter in- 
duced by the two forces of heat and gravitation?” If this be what is 
meant, I can see no reason whatever for such a conclusion. Cer- 
tainly an excess or preponderance of heat would have a volatilising 
tendency, and an excess of cold, or the preponderance of gravitation 
over heat, would render solid nearly all the freezable portions of 
the globe, so that in either case no deluge could possibly take place. 

I hope, indeed I would beg asa favour, if anything further be 
said on this subject, that what “Holy Writ says” will be entirely 
merged, as it is painful to a religious mind to see it carelessly 
handled, and is seriously obstructive to all philosophical inquiry. 

Salford, Dec. 29th, 1860. Tuos. ALMGILL. 


DOCKYARDS v. PRIVATE BUILDING YARDS. 

§im,—You resume this subject in your last number. The solution 
seems as far off as ever; but is it not true here, as in so many cases, 
that we wander to the distance for that which is near at hand? 
There should not be any such question at all—no such rivalry. 
Progress and perfection will be attained in the ratio of their union. 

Dockyards experiment indefinitely ; they can afford to do so, and 
to do work in the most perfect manner, however costly (and no one 
knows what it does cost); and it is a correct principle in all Govern- 
ment movements that, if an improvement be worth only 25 per cent. 
of its cost, so to speak, it is adopted because it is an improvement 
which the private builder cannot do who rises or falls by his gains 
or losses. : 

Dockyards are furnished with heavy stocks of material, and orders 
with abundance of time. Private yards are only called into requi- 
sition upon emergencies, without knowing whether they may 
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expect the line-of-battle ship or the gunboat. Government knows 
this, and accepts the best. 

These are the great facts of the case, but are far from establishing 
the superiority of dockyards from necessity; where this monopoly 
of advantages has the disadvantage of all monopolies by crippling 
the subject, and nothing is more injurious to our national resources 
in shipbuilding than this. 

Dockyards engross, or are obliged to undertake, so much work 
that, upon the least extra matters—such, even, as the breaking-up of 
an old ship—extra hands are called for, and when anything of im- 
portance is needed the private yards are denuded of men, to the 
serious injury of the shipping masters and these powerful auxiliaries | 
in time of great need. Dockyards present great attractions to men | 
—good pay, shorter hours, and no stoppage for lost time in bad | 
weather ; these nearly double the workman’s position, but ruin the | 
private yards, as was found to be the case in the Crimean war. 

One great position must be kept in view throughout the entire 
discussion of this subject, viz., that dockyards have ever more than 
they can do, even in time of peace. It is the case now—Portsmouth 
could not take another job—it was so before the late war. What 
would be the case if present clouds burst like Etna itself? All this 
was clear in the gunboat affair, and the Haslar slips originated in a 
question and letter from myself to the Admiralty—* What will you 
do to give this fleet the seasoning denied in building, the want of 
which must generate dry rot?” ‘This brought forth the plans 
matured in the office of the Directer of Works, and seen in the 
Exhibition of 1851, the result of seven years’ modelling and experi- 
ment—an establishment always meant as the safety-valve of the 
dockyard, without which they must have discarded them, or their 
little half dozen docks been wholly absorbed thereby. 

We leave finding fault and seck the remedy. What Haslar has 
done for the gunboats other movements may effect for the support 
of those establishments which may very soon be the right arm of 
our strength, as they were in the long war of our youth, preventing 
the emigration or other dispersion of the flower of our army of 
artisans when, from the sure fluctuations of speculative energy, the 
shipping interests are depressed, as is at present the case beyond 
description; so that clerical influence in high quarters is used to 
ameliorate the condition of these workmen. Now, whatever may 
be said upon the building question, sure it is that it would be a 
relief to the dockyards, a saving to Government, and secure this 
merciful and just object, if some of the altering and fitting-up for 
sundry purposes were given to private yards. It is but little they 
need in addition to their own resources, but the want of this para- 
lyses the whole in times like the present. 

The relitive claizas of Government and private talent should not 
be discussed. Let common honesty be manifested; let the hundred 
officials who, though so fit for their work, yet may never have 
drawn an original line, unite with the thousand whose lives are of 
practical experiment in a profession where there is so little esta- 
Dlished data; but who produced a state of things not long since, 
When the worst of the Cunard line was superior to the best steamer 
in the Navy, and to which the Navy has ever since happily approxi- 
mated, aud let the private builder rejoice in the great source of 
experiment which the uncontrolled expenditure of the dockyards 
witoras. 

None deny that the excitement and emulation given by the yacht 

quadronus, and the scores of custom-house cutters, entrusted to 
private designs, brought forth the alterations exhibited in the 
“experimental squadrons,” aud introduced some of these builders 
into the preserves of the Admiralty; and if they are unnoticed and 
unrewarded, they have the satisfaction of seeing the working of the 
lever that leavens the whole lump, which delivered the Navy from 
the destruction of the Symondian school, and, having made an open 
question of it, sees it in the right road to perfection. 

ortsmouth, Ist January, 1861 M. Wuire. 














THE GIFFARD INJECTOR. 

Sir,—-I hear that much has been said and written on this marvel- 
lous applianee, and so late as the 22nd December, 1860, Mr. C. Wye 
Williams writes to The ENGINEER (see page 420, col. 2)—“* That a 
given power is exercised in introducing the water into the boiler, 
as feed-water, is manifest; but what that power is, or from what it 
proceeds, has yet to be determined, and to this ought our attention, 
in the first instance, be directed.” 

When steam, or air, or any fluid, moves with rapidity, it does not 
press equally in all directions; the lateral pressure may be removed, 











and the water may flow into the pipe by virtue of its gravity. The 
steam does not “ drive the water before it,’ but drags it after it, and 


with it, continuously. Henry Pratt. 


London, Dec. 31, 1860. — 

Sin,—In reading the letter from Mr. Wye Williams, in your 
journal of the 29th inst., on the Injector,” two thoughts sug- 
gested themselves to my mind. The first that, had Mr. W. W. 
favoured your readers with his theory of “ Giffard’s Injector,” it 
would have been more edifying to all concerned, instead of merely 
confining his remarks to somewhat severe strictures on the reason- 
ings of the writer of the letter to which he refers, and who has, 
without doubt, been actuated by a desire simply to throw light 
upon the working of this beautiful invention. The second thought 
was, that the power of the injector depends mainly upon the im- 
pulsive force of the steam-jet. 1 mean such a force, and in like 
manner, as that exerted by the wind on water and other bodies ; 
in illustration of which we may take steam at a pressure of 117 Ib. 
per square in., which steam would rush into a vacuum at a velocity 
of about 1,720 ft. per second. Treating this as a current of wind, 
or rain, it will represent an impulsive force of about 6,762 Ib. per 
square ft., or rather more than 467 lb. per square in. 

‘Taking the area of the feed-valve to be 3 square in. under a pres- 
sure of 117 lb. per square in., we have 351 1b., besides the weight 
of the valve and the inertia of the feed-water, which has to be 
overcome by 467 Ib. force issuing from a steam-jet equal to 1 square 
in. sectional area, which I think would be ample to overcome the 
resistance in the case cited. But then there is the momentum of the 
steam to take into account, which greatly exceeds that of air, as we 
have been considering : A cubic ft. of steam, at the pressure of 117 
Ib. per square in., weighs 1,910 grains; whereas a cubic ft. of air 
at 60 deg. temperature weighs only about 576 grains—showing at 
once the enormous results which would have been obtained by 
treating the steam at its proper weight and momentum. The above 
shows beyond doubt the source of the injector’s power, as consisting 
of the impulsive force of the steam-jet. J. We ae 

Crewe, Dee. 31st, 1860. ; 


ECONOMY OF FUEL. 

Sir,—Alluding to several letters in your valuable journal relating 
to the saving of fuel, I beg to say a few words about this subject, 
for which please to give space in your valuable paper. 

The saving of fuel depends on burning all the combustible parts 
of the coals; the size of the heating surface; the manner of con- 
ducting the hot air and smoke to the chimney ; the draught. 

By burning the coals they are forming combustible gases, 
but none of these gases will burn independent from oxygen, and 
then only by a high temperature. In order to make use of these 
gases, they want to be mixed with the necessary quantity of oxygen, 
then heated, and at last inflamed. 

The boilers now at work answer that purpose only imperfectly, 
or not at all. The air enters the fire gratings or bars, gets heated 
by passing through the inflamed coals, but loses heat by 
passing the fresh charge of coals, in heating and inflaming them, 
and enters the flues, where it gets mixed with the already formed 
combustible gases; but as they do not come any more in contact 
with fire, they are too late for their inflammation or combustion. 
The same is the case with the particles of coals, which are taken 
away by the strong draught. Both the unconsumed gases and 





particles of coal pass through the chimney, where they are to be 
seen in form of smoke, and generally when the boilers are first 





charged. I wish, however, to be understood that the smoke 
is not only formed from the unburned combustible gases and 
particles of coal. If the air enters in the reverse way of the 
coals, no unburned gas or particles of coal could escape, by 
getting at first mixed with the required quantity of air and then 
heated, and at last inflamed by passing the burning coals. The 
particles of coal are also not able to make their escape in an un- 
burned state, because they are obliged to pass the flames in a similar 
manner, like water passing through a filter. 
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The heating surface should be always as large as possible ; but this 
has, like everything, its limits, which are reached, when the air by 
leaving the flues, that is, by entering the chimney, or waterheating 
apparatus, &c., has lost so much of its temperature as to be equal to 
that of the water in the boiler. That the extreme limits are now 
reached, is clear. Suppose the heating surface to be still larger, the 
temperature of the air would ¢o lower, and would consequently be 
re-heated by the boiler itself. 

The heating surface may be obtained by either of the usual ways, 
namely, by way of multitubular boilers, or by reducing the diameter 
of the boilers and increasing their length respectively ; the former 
for low and middle pressure, the latter for high pressure. 

The manner in which the hot air is to be conducted to the 
chimney should be the reverse way to that the water takes, from 
entering the boiler to its proceeding to the transformation into steam ; 
so that the hottest air comes in contact with that part of the boiler 
where the transformation into steam takes place, and leaves the 
heating surface on the same spot as about where the water enters. 





























This is partially answered by some arrangewents of multitubular 
boilers, and in the most perfect manner by the so-called French 
boilers, where the heating of the water takes place in one boiler and 
the transformation into steam in another; both boilers are con- 
nected by a short pipe; the way the water and the air takes are 
indicated by arrows. 

The draught depends from the quantity of air required, and of the 
firing surface. The quantity of air should be larger than the 
absolute amount of air required for the combustion of the gases, &c. 
For the same quantity of air is the draught stronger by small firing 
surfaces, but less by a larger grating. 

Boilers constructed after these principles would be the most 
economical ones. It is a matter of course that in all cases the saving 
of fuel depends entirely on the proper management of the engine 
and boilers by its driver, and that the latter by bad management 
will burn twice the amount of fuel as by proper management. 

Bolton-le-Moors. O. T., C.E. 


IRON-PLATED SHIPS OF WAR. 


Sme,—I intimated, in my first communication on this subject, that 
I would defend the principle of the “inclined side” in opposition 
to your articles, if you would afford me an opportunity of doing so 
in your columns. I have, therefore, at present to deal with your 
editorial remarks upon that letter. For the convenience of the 
reader, permit me to quote your words at length :—“ His first argu- 
ment proceeds upon the assumption of certain things happening 
after the shot has begun to strike the ship, and before it has done 
striking. We consider this too great a refinement to be of any 
practical value. It may turn out to be a point for scientific con- 
sideration; but it does not seem to us likely to do so.” 

In what part of my letter do you find this assumption? The 
striking of the plate is accomplished in an absolute instant of time ; 
that act has no duration, and [ assert that not one of your readers 
has taken that meaning out of my words, which are—“ The action 
is not confined to an instant, but has the quality of duration mea- 
sured by the time the ball takes to make the indentation on the 
plate. When the ball first strikes the plate, it is that part of the 
motion only which is perpendicular to the surface which tells on 
the plate. . . . But the other component, which is parallel with 
the surface, is unaffected at first by the impact, and carries the ball 
over the surface of the plate during the impact, thus distributing 
the effect of the shot.” 

My letter was written hurriedly. I might, however, have been 
more scientific in its composition; but even if I had imitated the 
language of Moseley, and, instead of “* When the ball first strikes the 
plate,” had written, * At the period when the plate first receives the 
impact of the ball,” &c., would a different idea have been conveyed? 
Addressing myself to you alone, not to your intelligent readers, I 
explain that I claim duration for the period of impact only, and not 
for the striking, which has the same relation to time that the begin- 
ning of a line has to length. Will your remarks still apply to the 
consideration of the duration of impact? Is the recognition 
of this, as a period, indeed too great a refinement to be of any 
practical value? Is science of any practical value? Are the 
reasonings of such men as Moseley, Whewell, and Airey, of 
any practical value? Did you ever study the‘laws of impact your- 
self? Is a knowledge of these laws of any practical value? In 
Moseley’s “ Engineering,” the opening words on the subject of im- 
pact are, ‘From the period when a body first receives the impact of 
another, until that period of the impact when both move for an 
instant with the same velocity, it is evident that the surfaces must 
have been in a state of continually increasing compression.” Pro- 


fessor Moseley has thus divided half of the duration of impact into 
two periods, and one state of continually increasing compression. 
Your remarks will apply to his treatment of the subject with five 
times the force with which you can apply it to my statement. The 
duration of impact comprises a succession of periods as distinct 
from each other as are the years of your own life. But you may say 
nothing 


that you do not mean to deny the duration, but consider that 
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that can happen in so short a period can have any practical value. 
All the damage happens during impact; surely the consideration of 
how that is done ought to be of practical value. At the beginning 
of the flight of a rifle ball, a motion of rotation is impressed on it, 
between the time of its first moving in the gun and its leaving the 
cannon mouth, or in about the 2U0th part of a second. Would you 
throw the consideration of this action overboard also, as too great a 
refinement to be of any practical value ? 

ou say, “It may turn out to be a point for scientific consideration, 
but it does not seem to us likely to do so.” Is yours not a scientific 
journal? Can you read my letter without perceiving that it isa point 
you arein honour bound to consider? If I have stated my views with 
the sagacity you attribute to me, they will have been considered by 
your intelligent readers, and I would here caution them not to accept 
either your opinions or my own unless they are accompanied 
by demonstrations as complete as those of Euclid’s * Elements.” 
Perhaps you think my principles have not been built upon a prac- 
tical foundation. They were, indeed, deduced from the laws of mecha- 
nics; but they were afterwards confirmed by experiments. If you 
have that information of the concerns of the Admiralty which your 
former articles would imply, perhaps you would tell your readers what 
was the form of indentation made by the ball upon the inclined plates 
of Mr. Jones’ experimental butt, and from that they would be able 
to convince themselves, as I have done, of the practical value of the 
duration of impact. 

“If inclined sides are to be advocated on such grounds, upright 
sides may claim new arguments in their favour.” What do you 
mean by “may claim?” After “may” are we to insert a 
“ p-e-r-h-a-p-s,” or do you mean that to your knowledge such new 
arguments do exist in favour of the vertical sides? If we are to 
interpret your morals on the “perhaps” theory, these new argu- 
ments, if they are ever revealed, may turn out to be equally appli- 
cable to both systems; but, if you possess such arguments, let us 
have them by all means. If you are ignorant of them, your readers 
will see that your threat is a silly one. But perhaps you wish me 
to furnish these new arguments in favour of the vertical sides, as 
you recommend me to give them my careful attention, I will lend 
you every assistance in my power, and will give you one new argu- 
ment to begin with, which you may either hatch at once or keep 
it for a nest-egg: The force of impact is the seme on the ball 
as on the ~~ we may therefore measure the amount of 
that force by its effect on the ball as fairly as by its 
effect on the plate. It is found by experiment that the de- 
structive effect of impact is, ceteris paribus, greater on a ball striking 
an incline butt than if it struck a vertical one, and, therefore, the 
force of impact is not reduced by inclining the surface of the butt. 
Now this is a genuine new argument; I hope you will pocket it, 
but I say do not keep it too warm, for, when hatched, you will find 
it to be a scorpion. 

“ Our correspondent’s second argument is little, if any, weightier 
than his first. If the area to be struck is increased by inclining the 
side, as it undoubtedly is, the thickness has to be correspondingly 
diminished, as we have before contended, and the one thing 
balances the other.” This is either a gross misrepresentation, or its 
publication is a libel upon your own intelligence. The velocity of 
impact of a horizontally flying shot bears the same proportion to the 
absolute velocity of the projectile that the area of the vertical surface 
bears to the area of the inclined surface—equal height and equal 
length. The force of concussion is as the square of the velocity of 
impact ; and supposing the resistance of plates to be as the square 
of their thickness, it would follow that with equal weight and equal 
height the rending force due to the velocity of impact would de- 
crease exactly as the resistance of the plates decreased. This is 
apart from the principle of translation, for 1 am dealing now only 
with that component of the motion which is perpendicular to the 
surface. On these grounds each foot of surface of the inclined side 
could withstand as many shots as one foot of surface of the vertical 
side of equal height and equal weight. If the surfaces were as one 
to one and a half, the inclined would receive no more damage from 
150 shots than the vertical would receive from 100. I have here 
granted to you that a shot would penetrate four 2 in. plates as easily 
as one 4 in. plate; if it would not, the difference is in favour of the 
inclined side. I hope you will now comprehend that, in action, the 
inclined will have an advantage over the vertical side, expressed by 
the ratio of the surfaces in addition to the advantage of distribution 
afforded by the other component of the velocity. To a single shot 
the one thing may balance the other, but in action it does not. 

“The argument that, by inclining the side, you reduce the deck 
area to be defended, is sound; but then the deck does not need such 
stout defence as the side; and all the defence which it requires can 
be obtained by less clumsy methods than that of converting the side 
itself into a deck, as our correspondent proposes.” 1 did not propose 
to convert the side into a deck. I proposed to make the inclined 
sides of equal weight with the vertical sides, and so far the vessels 
would have equal weight, but in the one we have 60 ft. of deck to 
be made bomb-proof, whereas in the other we have only 30 ft. to be 
decked. The vessel with vertical sides, when completed, will be 
heavier than the other, and clumsier than the other; the difference 
of weight will be at least equal to the weight of a bomb-proof deck 
for the vessel with the inclined side, and the expense will be pro- 
portionate to the weight. 

“ As the broken plates being better retained upon an inclined than 
an upright side, we are prepared to give our opponents the full be- 
nefit of that circumstance. After the armour plates of a ship are once 
broken to pieces, their utility is pretty well at an end.” An answer 
to this is easily given in Jones’s experimental butt. After the plates 
were cracked, they could neither be dislodged nor penetrated, After 
one of the plates was cracked it received alone a dozen shots, 68- 
pounders, at 200 yards, as the experimenters were determined, if 
possible, to penetrate it, but they failed in their object. 

“We recommend our intelligent correspondent to give the upright 





side—which is so much to be preferred for purposes of naval archi- | 


tecture and seamanship—the benefit of his careful attention, and we 
believe he will then prefer our view to his own.” 

From what part of my letter do you infer that I have not 
bestowed my careful attention upon the upright side? As to the 
purposes of naval architecture and seamanship—one thing at a time 
—I am willing either to lead you or be led by you into the full dis- 
cussion of this question in all its bearings. When we come to these 
points you will be better able to judge of the necessity of your re- 
commendation, for which permit me to thank you. A.C. 

15, Pembroke-place, Liverpool, 24th Dec. 


[“ A. C.,” in this, as in his former letter, adopts a tone which he is 
on no ground whatever entitled to assume, and which precludes us 
from accepting his eager invitations to discuss points of science with 
him. In our previous remarks we pronounced him intelligent; we 
regret that we cannot now pronounce him polite, or even civil. We 
must refuse to devofe much, either of our space or of our attention, 
to the remarks of a person whose taste will permit him to tell us to 
“pocket” his argument, but not to “keep it too warm,” lest we 
should “hatch” it too soon, and so forth. This may suit some 
periodicals that affect to be scientific; but it is a level of language to 
which correspondents of THe Engineer are not accustomed to 
descend. Nor, we confidently take leave to say, would it under any 
circumstances be held courteous, or even decent, for a correspondent 
to address an editor in the terms here used by “A. C.” In our reply 
to the only previous letter which he has addressed to us on this sub- 
ject, we treated him with perfect civility and good feeling, as any 
reader may see by turning to page 402 of our Number for the 21st of 
December. By what law of sense or honour, then, does he grossly affect 
in the present communication to class us below our readers—to im- 
pertinently inquire if we “ever studied the laws of impact”— arro- 
gantly offer us his “assistance,” and to breathe through all 

letter a tone which the profoundest knowledge of science 
would not warrant, and which a real man of science would 
be one of the last to assume? All this would be bad enough 
if “A. C.” were competent to deal effectively with the sub- 











ject in hand; but it is much worse coming from a man who has 
totally mistaken the only scientific work which he has quoted in 
support of his views. It may be worth while to show that “ A. C.” 
has done this. Most of our really “intelligent readers” know that 
in all scientific treatises the laws of impact are illustrated by refer- 
ence to what happens when small balls or spheres come into 
collision. Snowball, in his well-known Cambridge treatise on 
“ Mechanics,” before he enunciates a single proposition, says :—* In 
considering the effects of collision, the bodies will be here supposed 
to be spheres, which are of uniform density, and are indefinitely 
small in magnitude,” &e. Hann, in his “ Practical Mechanics,” does 
the same; and so does Moseley in the work quoted by “ A.C.” In 
dealing with the general theory of collision, this is, of course, the 
proper mode of proceeding, because the mutual action of the bodies 
is what requires to be understood. But no one in his senses can 
ever have supposed that the laws which hold in such a case are 
applicable to all bodies, whatever their relative dimensions. This 
blunder, however, “A. ©.” has committed. “In Moseley’s 
‘Engineering, ” he says, “the opening words on the subject of 
impact are:—‘From the period when a body first receives the 
impact of another, until that period of the impact when both move 
for an instant with the same velocity, it is evident that the surfaces 
must have been in a state of continually increasing compression.’” 
It is perfectly true that Moseley says this, but it is equally true that 
he goes on to say:—* The instant when they acquire a common 
velocity is, therefore, that of their greatest compression. When 
this common velocity is attained, their mutual pressures will have 
ceased if they be inelastic bodies, and they will move with a common 
motion; if they be elastic, their surfaces will, in the act of re- 
covering their forms, be mutually repelled, and the velocities will, 
after the impact, be different from one another.” Now, we ask any 
and every reader whether it is conceivable that this language is 
applicable to such a case of impact as that which would occur on a 
cannon shot striking the Warrior? Will these two bodies attain 
“a common velocity,” and “ move with a common motion,” or with 
anything approaching to it? Yet this is the language which 
« A. ©.” quotes—and quotes sneeringly, too—against us! How he 
can have fallen into such a folly is only explainable upon the sup- 
position that he came fresh to the subject, and omitted to observe 
that the remarks of Professor Moseley which he quotes refer to a 
particular case of impact only, there being printed over them in 
capital letters, as a heading, “The Impact of two Bodies whose 
Centres of Gravity move in the same Right Line, and whose Point 
of Contact is in that Line.” When the Warrior's centre of gravity 
is made to move in a right line by the blow of a cannon ball—and 
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AMERICAN ITEMS. 

Crry Ramway Marrers iy tHe Unirep States.—Messrs. Grice 
and Long, of Philadelphia, some time since completed a steam 
aang! car for city railroads, and which is still running success- 

ully to Frankford. It appeared, however, that with one or two 
exceptions, the city railroads were prohibited by their charters from 
using steam, and to get over this obstacle it will be sought this 
winter to obtain an Act from the State Legislature repealing the 
anti-locomotive clause of the charters in question. When this is 
done, cars upon Messrs. Grice and Long's plan will probably come 
into extensive use. In the meantime, Messrs. Neafie and Levy, of 
the Penn Works, are building two pairs of engines for Messrs. 
Grice and Long, one pair for a car to carry 40) » gers and to run 
on the Jacksonville and Lake City Railroad of Florida, the other 
pair for a 25-passenger car for the Cincinatti horse railroad. The 
engines are of the simplest construction, consisting the one of a bf 
of nearly vertical cyinders, 6 in. by 10in. and the other for the Cin- 
cinnatti car, or a similar pair 5 in. by 10 in. stroke. The short shaft, to 
the ends of which the cranks are fixed at right-angles to each other, 
is supported in bearings in the frame, an is paralle! with, and at 
the same level as, the axle of the single pair of 42 in. wheels at the 
front end of the car. The short engine shaft of the Florida car has 
a spur gear 12 in. in diameter and 3 in. face, which works into a 
20-in. gear on the front axle. In the Cincinnatti car the gears will 
be 12 in. and 26 in. The crank-shaft is free to rise or fall, through 
the range of the springs over the main axle journals, and without 
affecting the working of the gearing. The hind end of the car is 
supported by a radial truck. The boiler is a small upright affair, in 
the engine-room at the front of the car. The Florida car, which 
will run upon a road (2 miles long, will weigh about 1»,000 Tb. in 
running order and exclusive of passengers. It is a to attain 
a speed of 20 miles an hour. The seats are arranged as in ordinary 
steam-drawn railroad cars. The Cincinnatti car is fitted up inside 
like the horse cars, and its weight, in running order, will be about 
8,000 Ib., exclusive of passengers. Its wheels will be so fitted that 
it may be made to run on either the 4 ft. 1° in. or 5 ft. 24 in. gauges, 
both of which are laid in Cincinnati.—The Pittsburgh, Fort Wayne, 
and Chicago Railroad Company have had an iron car, with steam- 
engine combined, built at Messrs. Russell and Co.'s, at Massillon, 
Ohio. The car is 77 ft. long over all, seats 98 passengers, and 
weighs, with fuel and water, 38,02" lb. The Catasauqua and Fogels- 
ville Railroad, are about to have a steam passenger car constructed 
at the Jersey City Locomotive Works, and similar cars have been 


| constructed for the Eastern Railroad of Massachusetts, Hunting- 


when, moreover, “every part” of the Warrior moves with the like | 


velocity (for that also is essential, as Professor Moseley himself 
shows, before the “common velocity” can be determined)—then, 


and not before, will the language which * A. C.” quotes become | 


applicable to this discussion. “ A. C.” asks, “ Are the reasonings 
of such men as Mo-eley, Whewell, and Airey, of any practical 
value?” But, after the use he has made of Moseley, we gravely 
doubt if Whewell’s and Airy’s works have ever been seen by him; 
and we are the more disposed to doubt this by observing that both 
Whewell and Airy are mentioned in a foot-note by Moseley, and 
that Airy’s name is there mis-spelt, just as “A. C.” mis-spells it! 
Whewell and Airy are not by any means pre-eminent as writers on me- 
chanics, and it is, to say the least, very strange that, while they are in- 
cidentally mentioned in Moseley’s foot-note, they only are cited as 
authorities by “A.C.” We think we have now said enough to 
show that this correspondent is, for several reasons, unworthy of 
respectful and detailed criticism, and we shall, therefore, comment 
no further upon his letter, nor shall we insert any future remarks of 
his unless they differ widely from those which we now reluctantly 
publish.—Eb. E. } 





STRENGTHENING OF SHIPS. 

Sm,—I have read with pleasure, in a recent number of THe 
ENGINEER, some remarks on the strength of iron steamships; and 
when we consider the immense amount of both life and property 
that are continually placed gt risk, I conceive it to be the duty of all 
who may possess any knowledge calculated to improve this class of 
vessels to offer it to the public. It is under this impression that I 
now beg to resume the subject. I am, with your correspondent, 
perfectly satisfied as to the deficiency of strength in our steamships. 
This is obvious from the fact that when they are driven on shore or 
on the rocks they generally break in two in the midships. Now 
there is in all ships from their first launching into the water a 
tendency to break their sheer or to arch, thus causing an immense 
strain on the upper part of the vessel at the midship section, where 
the main support is in the waterways and upper string 
hence it is that upon any violent concussion throwing an additivnal 
strain on these parts, they separate, the plates tear down to the 
bottom, and immediate destruction is the result; and Iam persuaded 
that those steamers which have from time to time disappeared have 
met with their fate in a similar manner. Now there is in marine 
architecture an axiom that the strength does not depend upon the 
amount of material of which a ship is composed, but upon the 
judicious arrangement of that material. In carrying out this 
principle in giving strength to our steamships, I beg to remark that, 
in my opinion, there is nothing gives such positive strength as 
diagonal straps when applied to the inside of the sides of the ship. 
It is somewhat surprising, this method having been for so many years 
applied to wood ships, and its advantages so fairly tested, should 
never have been applied to our long iron steamers. I need not in- 
form your scientific readers that the strength of all materials is in 
the direction of its fibres, whether subject to elongative or perpen- 
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dicular pressure, and it is these two forces which are brought into | which are placed the large stones for reduction into metal; the 


operation when applied, as before stated, with the strain in a vertical 
direction. As to the present mode of giving strength by the applica- 
tion of angle-iron stringers, I beg to remark that the projecting 
flange, under the above circumstance, is comparatively useless, 
and that amount of material can only be made available by 
having a plate of iron equal in breadth to the two sides of the 
angle-iron. 

There is another error that I beg to notice, viz., that of 
placing diagonal straps upon the beams of the deck—these are 
also comparatively useless; and were that amount of material 
applied to the above method, we shall gain the two following 
advantages, viz., by lessening the top weight we increase her 
stability, and by applying it to the sides of the ship it will be 
made available in giving that strength which is at present so 
very much needed. J, Spencer. 

Kingston-upon-Hull, January Ist, 1861. 








THE LOGIC OF FACTS. 
* Full in Tydides’ face the lightning flew.” 

Sm,—I this day,from the Terrace-pier, hurled my Thunderbolt 
on the clay ground below, on which it exploded with a brilliant 
flash of lightning, to the great amazement of the numerous specta- 
tors. I do not know what the fuze of the Armstrong or the Moor- 
som still costs the public, but this I know, that my percussion-ring, 
set as it is with rubies, does not cost meas much as one penny. 
There is no use after this public “ Terpikeraunos” practice by me, 
for Printing-House-square attempting to impose himself on the 
public as “ The Thunderer,” or for any of his satellites insinuating 
that he is. It is not for me to say aa the real Thunderer is, but 
leave that question for a discriminating public to decide, who are 
invariably just, if they are allowed to be. 

Immediately after this I fired one of my railway fog-signals, 
modulated to explode by the pressure of a man’s foot, such as when 
practising the “ goose-step.” This signal is well adapted for laying 
in the way of an enemy landing on our shores, to inform him where 
he is, and to prove to him one of the advantages of practising the 
“ goose-step.” 

Rosherville, December. J. Norton. 

N.B.—This shell is well adapted for a railway danger-signal, as I 
have repeatedly proved at the station of the North Kent line, in 
which opinion Mr. Portch, the station-master, and his officers fully 
concurred.—J.N. 
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don, and Broad Top and others.—The Philadelphia Engineer, 
referring to the “ Western North Carolina Railroad,” states that the 
line will extend frem Salisbury, N.C., to the Tennessee State line, 
273. miles. It will cross the Blue Ridge in «a tunnel at an elevation 
of 2,243 ft. above tide, or 6 ft. more than the elevation of the 
Haltimore and Ohio Railroad summit. The western division of the 
road, from Asheville to the State I’ne, 185} miles, has been sur- 
veyed by James C. Turner, Esq., Lief enginesr, and its onstruc- 
tion through a wild mountainous n »). n which aret o highest 
peaks east of the Rocky Mountai cstimated at 35 171 dols 
per mile, including equipment. The report of thig surv y is of the 
most interesting character, and comprises a vast amoun of topoyra- 
phical and general engineering information. The w ..ern division 
will have fourteen tunnels of a total length vu: 0,9.7 ft. or over 
1} miles. The longest will be 1,750 ft., and the shortest 9° ft. 
long. The road will have 76 miles of straight, and 59% miles of 
curved line, and 7,859 ft. of rise and fall, equal to an average grade 
of over 5s ft. per mile, 82} miles being on grades of from .00 ft. to 
116 ft. per mile. The curvature is 13,889 deg., or 38} complete 
There will be 106 bridges, viaducts, and arched culverts, 
including forty-seven spans of from 100 ft. to 200 ft, besides a 
great number of small spans. 

Cast-tron Street Karroans.—It is well known that the 
American machinisis are more partial to cast-iron than the English. 
This, undoubtedly, arises partially from the fact that superior cast- 
ings are more readily obtained there than here. The English are 
often surprised, on inspecting American machinery, to notice the 
employment of cast-iron for the construction of the smallest parts ; 
and generally attribute this use to the fact that cast-iron is there 
more easily fashioned than the wrought. Not only is it cheaper, 
but we have no doubt better, for delicate machinery. They are, 
however, about applying cast-iron to a new purpose. The rails of 
a tramway in Williamsburgh, New York, are of cast-iron, and laid 
directly on the ground, without sills or sleepers under them. 
There is a broad flange on the bottom of each rail, and the web be- 
tween it and the top is deep and stiff. The top is not formed with 
a groove like street rails of wrought iron, but with two flat faces— 
the one a little above the other, and a short shoulder between. 
Lugs are cast on the sides of the joints, and these are fished 
together by broad, thin wedges driven in horizontally. This mode 
of uniting the rail forms each side into one continuous rail from 
end toend. The track is very solid and smooth, and it is expected 
to prove far more durable than those that are laid on wooden sleepers. 
—London American. 


Srone Breaking Macuine.—The Bombay Telegraph thus describes 
a new machine lately invented to supersede manual labour in stone- 
breaking : —“* Embedded in a strong wooden frame is what is termed 


| a vertical jaw, formed of white metal, chilled. This is corrugated at 


intervals of about two anda half inches. Opposite the vertical is 
the hanging or movable jew, which works at an angle of about 
forty-five with the other, thus with it forming a kind of hopper, into 


hanging jaw propelled forward two hundred times in a minute by a 
lever moving on a toggle-joint, worked by a crank and fly-wheel, 
thus giving the necessary sharp, hammer-like blows to the stone. 
This machine, being upon two large wheels, and having an arrange- 
ment in front to which smaller ones may be attached, can be tran- 
sported at pleasure, and with very little trouble or loss of time. It 
crushes bluestone at the rate of four cubic yards per hour, and ean 
be set at pleasure to a small or large gauge. A cylinder, with dif- 
ferent sized meshes, when required, is attached to the appa- 
ratus, the smaller apertures being nearest the feeders.” 

Puospuorescence.—M. Becquerel, whose researches on light we 
have frequently had occasion to mention, has recently made a new 
communication on the subject to the Academy of Sciences, especially 
as regards the phenomenon of phosphorescence. Our readers are 
aware that we p omer mean the light emitted by certain bodies after 
they have been for a time exposed to the sun or any other powerful 
light or heat. M. Beequerel arrives at the following principal re- 
sults :—1. When an impressionable body is subjected to the action 
of light, its particles, after the lapse of a certain time, which is 
usually very short, acquire a state of equilibrium in virtue of which 
it emits rays of an intensity proportional to those received; this in- 
tensity, however, not exceeding one or two millionth parts of the 
intensity of the light received.—2. When, after previous insolation, 
a body is suddenly conveyed into a dark room, it will emit rays the 
intensity of which decreases with various ps of rapidity, 
according to the nature of the body.—3. Hence the measure of this 
rapidity may toa certain extent be used to determine the ratio of 
their emissive power to their capacity for light.—4. In those bodies 
which continue to emit light for a long time, the velocity of emission 
varies more rapidly with the intensity of this light, than in those 
bodies in which the emission is of short duration. This velocity is 
nearly proportional to an intensity of light omer between 1} 
and 2.—5. The action of heat on bodies which have become 
luminous by insolation is twofold: if it modifies the particles of the 
body temporarily only, then the luminous effects diminish, and at 
length cease altogether; but if the heat is such as to modify the 
particles of the solid permanently, then it will increase the intensity 
of light emitted after insolation, when the body has returned to the 
ambient temperature.—6. The intensity of light emitted is variable, 
depending upon a molecular arra t, which changes according to 
circumstances; but the composition of the light emitted, and the 
law of its emission, are constant in one and the same body. 
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Tue ice locomotive, shown 
in the accompanying sketch, 
has been constructed from the 
designs and under the super- 
intendence of Mr. Nathaniel 
Grew, A.I.C.E., and has just 
been sent out by Mr. Edward 
Corry, merchant, of 8, New 
Broad-street, to M. Gabriel 
Solodornikoff, of Moscow, 
Ruesia, who has the exclusive 
concession for the use of such 
machines in that country, and 
is intended to be used on the 
frozen rivers and inland lakes 
for the transport of tallow and 
other goods from the interior 
during the long winter season, 
this duty being at present 
performed by horses and 
other beasts of burden, at a 
very slow and expensive rate. 
It consists of a frame of 
wrought iron plates, similar 
inconstruction to the ordinary 
railway locomotive framing, 
but made as light as is con- 
sistent with the requisite 
strength. This frame, with 
the boiler, cylinders, and tank 
attached, is carried upon a 
pair of driving-wheels 4 ft. Fam 
in diameter, and on four 
sledges, the weight being 
mainly disposed upon he 
driving-wheels in order to 
give them as much tractive 
power as possible; to aid in 
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this, steel spikes are furnished = 


with the machine, and can, if 
necessary, be screwed into 
the tyres of the driving- 
wheels. The remainder of 
the frame is carried upon a 
pair of sledges fixed at either 
end of the engine, as little 
as possible of the weight 
being borne by the leading sledges to facilitate steering the 
machine in its passage cover rough or uneven parts of the ice; to 
effect this, the cylinders are fixed to the frames behind the driving- 
wheels, or at the fire-box end of the boiler. The cylinders are 6 in. 
diameter, with a stroke of piston of 16 in., and are strongly bolted 
to the outsides of the frames, and give motion to the wheels through 
a connecting rod working on a crank pin fixed in the wheel centres. 
‘The outside cylinder “ system” has been adopted to enable a straight 
driving axle to be used, and avoid the expensive and easily broken 
double crank shaft. The engines are fitted complete with expansion 
links, reversing motion, feed pumps, &c., similar in character to 
locomotive work, the whole being made as strong as possible, with a 








being moved from above by 
means of the cross handle; 
to the lower end of the spindle 
is fixed a pinion, gearing into 
a segment of a wrought iron 
wheel fixed to the sledges, 
but so arranged as to leave 
the carrying springs indepen- 
dent; thus, by the handle 
above being turned, motion, 
within certain limits, is given 
to the leading sledges, and 
the machine receives its pro- 

r direction when travelling. 
The trailing sledges are fixed 
firmly to the springs, and 
have a vertical play. The 
sledges are made of T-iron 
of a sectionof 24 in. by 3 in. 
in the sides of plate iron, and 
they are stiffened by cross 
stays of angle iron. The 
springs on the driving-wheels 
are capable of adjustment for 
the distribution of the weight 
of the machine, and consi- 
derable play is allowed to the 
axle vertically in the frame 
to enable the wheels to ac- 
commodate themselves readily 
to the holes and irregularities 
of the ice surface. The feed 
pumps are fixed inside the 
frames, and are worked from 
the eccentric sheaves. Hooks 
are fixed at each end of the 
frames for attaching the 
sledges conveying the goods, 
&e., in a similar manner to 
the wagons of a railway train. 
On its arrival at Moscow, it is 
intended to fix at each end of 
the engine a house of light 
but warm construction, as a 
protection for the engine- 
driver and conductor from 
the severe temperature; all 
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due regard to weight. Steam is supplied to the cylinders from an | parts of the radiating surface, steam pipes, &c., will be like- 
ordinary tubular boiler, with fire-box ; the latter is made large in | wise clothed thickly with suitable non-conducting material. With 


proportion to enable wood to be used as fuel; the steam pressure is 
intended to be 1001b. per inch. The feed-water supply is maintained 
from a tank saddled on the barrel of the boiler; this tank is intended 
to be filled with snow and ice when travelling in a region where 
water is a solid, a steam jet from the boiler serving to keep the 
temperature in the tank sufficiently high for the conversion of the 
ice into water. The capacity of this tank is about 100 gallons. For 
steering the machine, an apparatus for the purpose is fixed to the 
leading sledges: on the foot-plate in front of the engine an upright 
tube or column is fixed, carrying within it a spindle, and capable of 
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a view to combine the maximum of strength with a minimum 
of weight, the machine has been constructed without the use of cast 
iron, excepting for the cylinders, wheel centres, and eccentric sheaves, 
the remainder of the work being wholly of wrought iron and gun 
metal. 

Should the present engine prove moderately successful, it is the 
intention of the designer to construct a still more powerful engine 
having a single broad wheel in the centre of the frame driven by 
means of spur wheels and pinions on each side, with the frame 
supported on sledges, as in the present instance. 








UPWARD’S BORING AND TAPPING PIPES. 

Tis invention of Mr. Alfred Upward, of the Gasworks, Brick- 
lane, St. Luke's, has for its object improvements in apparatus 
employed in boring and tapping gas and water mains, and in fitting 
service pipes thereto. For this purpose an apparatus is used such 
as is shown in vertical section in the engraving. It consists of a 
bar a, which at one end carries a small boring bit b of the ordinary 
description, the point of which, when a main is to be bored and 
pera is applied to the main; the other end of the bar a being at 
the same time pressed on, as when an ordinary drill is employed. 
It is convenient to use for this purpose a set-screw: passing through 
a cross-head carried by rods secured to the main by clips. By 
means of this small boring bit 6, as the bar is turned by a ratchet- 
brace applied to the square part a! of the bar a, or otherwise, a small 
hole is drilled in the pipe. Immediately above the boring bit is a 
cylindrical stem c of the size of the bit, which, as soon as the bit 
enters the main, passes into the hole and plugs it, so that no gas or 
water can escape. Above this stem c is a cutter d of larger size, 
which being turned by the ratchet-brace and forced forward by the 
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screw at the top a! of the bar a, will enlarge the hole to a size 
sufficient to receive the tap a?, which also is formed on the same bar 
a. Before the tap, however,can be employed, the burr left by the 
second cutter d in breaking through has to be removed ; this is done 
by raising the cutter d to the top of the burr, for which purpose 4 
cylinder e is employed, having a screw-thread f cut within it corre- 
sponding to the thread of the tap a?; the tap passes through this 
cylinder e, and when it is desired to remove the burr the cylinder is 
turned round by the handles e! till the lower edge of the cylinder is 
brought in contact with the main, and until the cutter d is raised by 
turning the bar a to the desired height; then by continuing the 
turning the bar a, as before, the burr is cut away, the cylinder being 
from time to time turned back, so as to lower the cutter till all the 
burr is removed. The lower part of the cylinder e is made separate 
from, though it is connected to, the upper part of the cylinder e, as 
is shown by the engraving. 

When a gas main is being bored, in order that the gas may not 
escape while the burr is being removed, a tight joint is made between 
the lower end of the cylinder e and the surface of the gas main, by 
meaus of grease or other material. At the upper end of the cylinder 
is a stufting-box /"', to prevent escape between the cylinder e and the 
bar a. When the burr je removed a cylindrical part a3 of the bar 
above the cutter d enters the hole and plugs it. Then the ratchet- 
brace may be removed, and a spanner placed on the square end a! of 
the bar a, and the tap a? worked by it in the usual manner. When 
the tap is removed, the service pipe is screwed into the hole, and 
(when applying a service pipe to a gas main) in order to stop the 
service pipe and prevent the passage of gas till the fittings are com- 
plete, a thin plug or wafer of wax is employed, or other matter 
readily removed by heat, or a solvent run into the pipe. When it 
is desired to remove the plug or wafer, a conical wafer of about 
yoth inch thick, composed of equal portions of wax and tallow, is 
used, and this is warmed sufficiently to make it plastic, and is stuck 
on to the end of the pipe. 





YOUNG’S APPARATUS FOR CLEANING GRAIN. 
‘Tne apparatus patented by Mr. Robert Young, of Glasgow, which 
is represented in sectional elevation in the engraving, comprises 
various parts carried by and rotating with a vertical shaft A, and 
within a vertical case B, C, D. The lower part of the case consists 
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of a cylindrical portion B encircling a fan E, and connected by a 
conical portion with an upper cylindrical screen D of smaller dia- 
meter. This screen D is a framework of iron lined with strong 
coarse Wirework, and has fixed at its upper end a bracket F for the 
upper bearings of the shaft A, the lower or footstep bearings of this 


| shaft being upon the sole plate 6 of the lower or fan casing B. The 
| vertical shaft A is driven by means of a pulley a on its upper end, 


and has fixed upon it a cylindrical drum G, above which the grain 
to be cleaned is introduced by a lateral spout H. The drum G has 
a top covering of wirework or other permeable material, up through 
which a current of air passes from below and acts on the grain as it 
first enters the apparatus, carrying off the looser impurities, and 
discharging them through the annular opening formed between the 
mouth of the casing D and an upper closed drum I fixed on the 
shaft A. Bars J, which extend down the sides of the drum G to 
form beaters, are continued above this drum to the top of the 


| casing D, and throw the grain against the wirework, which at this 


part is closed by an outer shell. ‘The upper ends of the bars are bent 
into a helical or spiral form to strike the grain downwards through 


| the upward current of air, or to prevent the beaters from striking 


the grain in an upward direction, and to insure its not being dis- 


| charged above along with the impurities separated by the beating 
| action, and carried up by the current of air. The grain find its way 





through the narrow annular space between the top projecting flange g 
of the drum G and the side of the casing D down between the drum 
and casing, where it is acted upon by the longitudinal beaters J fixed 
to the drum G, being thereby thoroughly screened. From the 
bottom of the space between the drum G and casing D the grain 
passes by a duct K down in a broad open stream across an air blast 
admitted from the fan E into the inclined duct or blast box L. This 
blast carries off nearly all the impurities left amongst the grain, any 
remaining sand, &c., passing through a fine wirework screen / placed 
across an aperture in the bottom of the blast box L, whilst to insure 
a thorough cleaning the grain is subsequently conducted down a 
vertical passage M, and falls from an inclined footboard across a 
current of air supplying or partly supplying the fan E. The fan E 
is constructed to receive air from the under side only, through open- 
ings formed in the sole plate } for that purpose, whilst the upper side 
of the central portion Hs the fan is closed by a disc or plate N. An 
annular space is, however, left between this disc N and the casing B, 
through which annular space a portion of the air set in motion by 
the fan finds its way, or is blown, and proceeds through the conical 
part C of the casing to the interior of the drum G. This portion of 
the air passes up through the drum G and acts on the grain above, 
as already explained, whilst the remainder issues by an adjustable 
valve at O into the blast box L. 





Tue Queen VictortA, with the Rangoon telegraphic cable on 
board, has grounded on the beach under Mount Edgecumbe, in 
Barn Pool, while going from Plymouth Sound to Keyham Steam- 
yard. 

Launcu or THE Warntor.—On Saturday last the iron-cased frigate 


Warrior was launched at the Thames Ironworks, Blackwall. 


Although but one row of the thick iron armour plates was fitted on 
each side of the ship, she weighed no less than from 700 to 800 tons 
at the time. Owing to her enormous weight, coupled with her 
great length (420 ft. over all), and her novelty as a ship of war, 
great interest attached to the launch, which was consequently 
attended by a large and highly scientific assemblage. The dog- 
shores were knocked down soon after the time named for the launch 
—half-past 2 o’clock—but it was exactly 3 o'clock when the ship 
entered the water. After the dog-shores were down, the huge hull 

owed no disposition to move, and consequently screws were caused 

) press against the bilge-ways, and other forces of various kinds 
were brought to bear upon the ship and cradle. After some delay 
she began to move very slowly—so slowly that her motion was 
scarcely perceptible. From that time she never wholly stopped—as 
the reporters for the newspapers pardonably state—but minute after 
minute continued to descend. After a while a steam tug or two 
took hold of her, and as soon as she began to move off witha 
promising degree of speed, Sir John Pakington dashed a bottle of 
wine upon her bows, with a “God speed the Warrior,” and the noble 
ship ran off as easily and gracefully as any yacht ever took the tide. 
Admiration of her form was universal among the spectators. She 
drew about 16 ft. of water when afloat. 
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TO CORRESPONDENTS. 


*,* Covers for binding the volumes can be had from the publisher, price 
2s. 6d. each. 5 

*,* We must request those of our correspondents as may desire to be referred 
to makers of machi , apparatus, Sc., to send their names and addresses, 
to which, after publishing their inquiries, we will Sorward any letters we 
may receive in answer. Such answers, published to catch the eye of an 
anonymous querist, are in most cases merely advertisements, which, we 
are sure our readers will agree with us, should be excluded as much as 
possible from this column, 


Will Mr. Addenbroke, who inquired after small locomotives, be so good as to 
Sorward us his address, which we have had the misfortune to lose! 

Suipe VaLves.— We have received one or two communications on this subject, 
but the matter has now, we think, been sufficiently discussed. a 

J. F. S.—Your note, at present, is simply an advertisement. Will you 
inform our correspondent how the conservatory is to be heated? 

SUBSCRIBER (Bath).—Sce ENGINEER of 21st Dec., page 401. 

W. H. (Oldham.)—The patent expired upwards of two years ago ; you can, 
of course, use any arrangement covered in that patent with perfect 
safety. An further patent for improvements will not affect your right to 
use under the original patent, now expired. Taking the sliver the other 
way will make no difference. rl : 

A. D. (York.}—We have particulars in preparation of the course through 
which naval engineers will have to go before appointment; of the expenses 
which they will have to incur upon appointment ; and the treatment to 
which they will, in all probability, be subjected afterwards. 

C. A. P. (Gloucester).— We cannot refer you to such a party as you name, 
though no doubt an advertisement would elicit the information. On the 
other points we will endeavour to obtain information for you. 


BOLT HEADING MACHINERY. 
(To the Editor of The Engineer.) 

S1r,—Will any of your numerous readers inform me who are the best 
makers of machines for heading bolts, &c., and where such machines are at 
work? Any information on this subject will oblige 3. E. 

Jan. 1, 1561. 

LWe will forward to our correspondent any answers we may receive.] 


CORK-CUTTING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—I should be much obliged if you would inform me, in your next 
number, whether there is machinery for cutting corks, such as are used for 
bottles ; and if so, where I could most probably see it in operation? C. W. 
[There is cork-cutting machinery, but we do not know where you could see it 

at work, Perhaps some of our readers can tell you.] 


ENGINES FOR COTTON MILLS. 
(To the Editor of The Engineer.) 


$1r,—Will any of your readers inform me what size of cylinders it would 
take for a pair of engines to drive a cotton mill containing 50,000 self-acting 
spindles, with all the preparation for them? I want the size of cylinders, 
there being now no fixed ratio the nominal bears to the actual horse- 

wer, as one maker will sell you a much smaller engine than another, 
although both will call their engines the same nominal horse-power. F 

The engines proposed are to work compounded together, the steam being 
admitted to one cylinder ata pressure of 40 Ib., and cut off at a quarter 
the stroke ; then the exhaust steam to pass to the other engine, which is a 
condensing one, and to be cut off at, say, three-quarters the stroke. Both 
the engines to be the same stroke. 

I would also wish to know whether back bearings to the piston rods of a 
long stroked (say 6 ft.) horizontal engine are an advantage to the econo- 
mical working of the engine, as well preventing the bottom of the 
cylinder wearing more than the sides? Corton SPINNER. 

Jan. 2, 1861. 





TELEGRAPHIC CABLES. 
(To the Editor of The Engineer.) 

Sir,—With reference to the disastrous failure of the Rangoon, Red Sea, 
and other telegraph cables, I am induced to offer the following remarks. 

The core being the principal part of the cable, the question of greatest 
moment is, what material, as an insulator, should be used in order to render 
the insulation perfect at a temperature of 100 deg. Fah. 

Some of our engineers assert (in spite of indubitable proof to the contrary) 
that ya anny or the inferior compound known as ‘ Chatterton’s Com- 
pound,” is most suitable for telegraph cables. Why these gentlemen still 
adhere to this mode of insulation (coupled with the defective spiral wire 
covering) is most extraordinary, knowing, as they do at the same time, 
that pure india-rubber, used as an insulator, would withstand a tempera- 
ture far exceeding that which is now destroying the Rangoon cable. 

The monopoly, too, which exists in the manufacture of telegraph cores 
and cables is no mystery to those conversant with the subject ; but, doubt- 
less, when the report of the Government experiments on submarine tele- 
graphy is laid before the public, this monopoly will be done away with ; 
until then we may expect failure in every cable that is laid. 

Permit me to say, however, that I attribute the heating of the Rangoon 
cable to the oil and grease incorporated with the hemp in the process of 
manufacturing the same into spun yarn with which the core is served. It 
is well known that hemp, or cotton fibre, in a greasy state, is liable to gene- 
rate heat when piled in - of large dimensions. 

lam satisfied if this subject of submarine telegraphy were taken up, 
and thoroughly investigated by you, we should speedily have submarine 
telegraphic communication established, both in shallow and deep seas, and 
of any length required. 8S. TaYLor. 

10, Saville-row, Jan. 2, 1861. 


MEETINGS NEXT WEEK. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 8, 186], at 8 p.m. : 
— discussion upon Mr. Preece’s paper ‘‘On Submarine Telegraph 
Cables.” 





Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week, The charge for four lines and 
under is half-a-crown ; each line afterwards, sicpence. The line averages 
nine words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanicd by stamps in 
payment, 


Tue ENGIneer can be had, by order, from any newsagent in town or country 
and at the various railway stations; or it can, if preferred, be suvplied 
direct from the office on the following terms :— 


Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), 21 11s. 6d. 
If credit be taken, an extra charge of two shillings and sirpence per annum 
will be made. 
Tue ENGINEER is registered for transmission abroad. 


Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, Mr. BERNARD LuxtToN ; all other 
letters and communications to be addressed to the Editor of Tuk ENGINEER, 
163, Strand, W.C., London. 
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RIFLED CAST-IRON CANNON. 

WE have lately had occasion more than once to doubt the 
propriety of throwing thewhole of our cast-iron ordnance aside 
as unfit for use, believing, as we always have believed, that 
if rifled upon proper principles, and with due regard to the 
natural fragility of cast metal, they might be made fit to 
perform good and efficient service on our batteries and in 
our ships of war. Of course, if deep grooves are formed in 
them, with considerable twist, and large charges of powder 
are then employed, they cannot be expected to stand; but 
it has never yet been demonstrated that the use of cast | 
metal in rifled guns is necessarily faulty. 

In the discussion which took place at the Institution of 
Civil Engineers some months ago, Mr. Bashley Britten | 
stated that he had repeatedly made good practice with | 
several service guns rifled according to a system submitted | 
by him to the Government in 1854, and that these rifled | 
cast guns stood the test perfectly well. Since that period | 





Mr. Britten has continued his experiments on a scale of 
great magnitude, with the sanction of the War-office 
authorities, and has this week made the results of these 
further trials known in the columns of a morning news- 
paper—the Daily News. As Mr. Britten vouches for the 
accuracy of his figures by publishing them with his name 
attached, and as he must be aware that any exaggeration 
of the ascertained facts would be followed by official dis- 
countenance, we feel no hesitation in accepting his state- 
ments as perfectly true and reliable. 

Mr. Britten’s later experiments have been made with two 
9-pounders (weight 17 ewt.), four 32-pounders (one of 56 
ewt. and three of 58 ewt.), and three 68-pounders (95 ewt.). 
All of these were ordinary cast-iron service guns, taken at 
random from store, and rifled without being strengthened 
in any way. All the work done converting them may be 
executed, he says, in ten hours, and at a cost of 20s. per 
gun! From the 9-pounders he has fired elongated projec- 
tiles of 15 lb. weight; from the 32-pounders, projectiles of 
48 lb.; and from the 68-pounders, projectiles of 90 lb. 
The charges of powder which he has cniant are but one- 
half of the service charges, being but 5 Ib. for the 32- 
pounder, and 7} lb. for the 68-pounder. From the 9- 
pounders he has fired 54 rounds; from the 32-pounders, 
300 rounds each; and from the 68-pounders also, 300 
rounds. Four of the guns have been subjected to extraor- 
dinarily severe tests, simply to ascertain, apparently, what 
they really would stand. From the 32-pounders ten rounds 
were fired with Mr. Britten’s proposed service shell of 
48 Ib. (capable of containing 4} Ib. of powder ‘as a burst- 
ing charge); then ten rounds with shells of 72 Ib. each ; 
and then ten rounds of solid shot of 96 Ib. each. From 
the 68-pounders three similar “ courses” of ten rounds each 
were fired, two with shells weighing 90 lb. and 135 lb. 
respectively, and one with solid shot of 180 1b. Notwith- 
standing the severity of these tests, “not one of these, or 
any other service gun to which my system has been applied, 
is apparently the least injured by the trial,” says Mr. 
Britten. 

The endurance thus evinced by these guns under the 
circumstances described, is extraordinary enough, but this 
is by no means the most notable feature of the case ; for it 
appears from Mr. Britten’s statement that, while firing 
48 lb. shells from his 32-pounder piece, and 90 lb. shells 
from his 68-pounder, he obtained, in the first place, con- 
siderably less recoil than with the usual service charge, 
and yet, in the second place, ranges far exceeding those 
ever obtained with round shot fired from similar guns. 
An ordinary smooth-bore 32-pounder firing round shot, 
with the service charge of powder (10 lb.), and with an 
elevation of 103 deg., has an average range of about 2,700 
yards. The same gun, when rifled on Mr. Britten’s prin- 
ciple, and firing 48 1b. shell, with 51b. of powder, and with 
an elevation of 10 deg., had an average range of about 3,300 
yards—no less than 600 yards in excess of that of the un- 
rifled piece. At the same time the precision of the rifled 
gun was incomparably superior to that of the unrifled, the 
deviation of the latter ranging from 14 to 40 yards, while 
that of the former sonnel only between 0 and 3 
yards. With an elevation of 233 deg. ranges of nearly 
6,000 yards were obtained with the rifled gun, and even at 
that enormous distance the precision was greater than that 
of the unrifled gun at less than 3,000 yards. 

With these facts before them the Government will 
doubtless see the necessity of proceeding forthwith with 
the application of Mr. Britten’s system to the immense 
stock of cast-iron ordnance which we already possess. No 
one can for a moment pretend that it is worth our while to 
spend millions of money on Armstrong guns, at a cost of 
several hundreds of pounds each, and that it is not worth 
our while to convert our smooth-bore guns into highly 
efficient rifles at a cost of £1 per gun. The advantages of 
the proposed change are too manifest to admit of question. 
Mr. Britten is justified in saying :—* The rifled gun throws 
shells 50 per cent. heavier than the present round solid 
shot. These rifle shells will hold a bursting charge of four 
times as much powder as the common smooth-bore shell. 
Shrapnel, on the same principle, may be constructed so as 
to break up into more than four times as many fragments 
as the ordinary shrapnel. The rifle shells may be arranged 
to burst with the time fuze, or by percussion at striking. 
Molten iron shells on a similar plan may be fired from the 
rifled gun with the same precision and range as the others. 
The rifled gun is loaded with as much facility as the 
smooth bore, and with the same rammer, and no alteration 
of carriage or any extra appliance of any kind is needed.” 
To all this it may be added that the rifling of the guns in 
no way interferes with their fitness to fire common round 
shot should that be desirable under any circumstances. 

We think it scarcely possible to value the facts which 
Mr. Britten has thus—by the permission of the War-office 
we are happy to say—abundantly verified. They are 
cheering facts to begin the new year with, and, if wisely 
proceeded upon, may be the means of saving the country 
thousands upon thousands of pounds, and, at the same time, 
of affording us a ready means of arming our navy with 
rifled cannon. Mr. Britten will not, we trust, lose the 
reward to which he is so eminently entitled. 








THAMES EMBANKMENT. 

IN continuing our remarks on this important subject we 
will simply carry on our scrutative analysis of Mr. Page’s 
letter of the 1st July, 1843, to the then Earl of Lincoln, 
the first four sections of which we examined on p. 347. 
The heading of the fifth section would point it out as indi- 
eating “the objects of a system for improving the river,” 
and these are again subdivided under two heads, viz., first, 
“the treatment of the river as a channel for sewage and 
drainage,” and, secondly, “ the treatment of the Thames as 
a navigable river,” the former of these being alone treated 
in this section, and the latter again forming the title and 
subject of section six. 

In the fifth section thus appropriated, and by extracts of 
unmistakeable import from the reports which (as we stated 
p. 224) Mr. Jas. Walker, Captain Bullock, &c., had been 
employed by the Corporation of London to make to them, 
and which were an embodiment of the opinions and inten- 





tions of that body with regard to the river, Mr. Page shows, 
firstly, that it was looked upon and to be treated simply 
and solely as the cloaca mazima of this metropolis, and by 
implication that the professed regard for the interests of 
the navigation as such could be merely nominal; and, 
secondly, that even for the of a sewer the pro 
mode of treatment would fail to effect what was soughtito 
be accomplished by it : whereas, so thoroughly had certain 
“ideas” taken possession of these municipal minds, and 
darkened their perceptions, that it was actually asserted 
that the old Roman engineers would have embanked the 
river upon “ Walker’s lines” could they only “at that 
distant period have contemplated,” &c.; and again, that 
their not contracting the river more than they did was 
“not to be attributed to their ignorance !” 

By some we shall, probably, be reminded that the passing of 
the “ Metropolis Local Management Act,” and the actual 
carrying out of “the main drainage” under that act, are 
sufficient evidences that the system has passed away against 
which Mr. Page was writing in 1843—nay, more, that we 
have ourselves attributed to the very necessities of the new 
system the earnestness with which this embankment 
question seems at present entertained. That we have been 
“pestilenced” out of the old practice of running out 
sewage direct into the river at the nearest points we readily 
admit, but that “land speculating” on the foreshores of the 
river has passed away we as promptly and flatly deny, 
so long as our, gaze is met by physical as well as moral 
evidences of the interests and influences which are in active 
operation, not only to carry out these old plans in spite of 
the new system, but even to make the new system itself an 
agency in doing so. Mr. Page may have written, we may 
write, and others may follow us, but unless the self-seeking 
which has hitherto hindered these misappropriations be 
ready to throw its weight into the scale with ane designs 
which alone can protect it, a more or less solid embankment 
will be carried out at an early period, let the injuries to 
the port and commerce of London be what they may. 
When Mr. Page wrote, the ostensible object for “ contract- 
ing the river” was “the removal of shoals and mud” and 
the “carrying off the sewage.” The cuckoo-note is still 
the same, and the able, truthful, and forcible letter of the 
directors of the London Dock Company, dated 14th June, 
1843, is as much, nay more, called for now than it was then. 
Although the injuries would not be confined to the dock 
companies, notwithstanding that they have expended 
many millions of unds in construction, but would 
spread throughout the whole commercial body and the 
extensive interests connected with it, yet it is to the dock 
companies chiefly, if not solely, that the commercial body 
will look for protection. They have the organisation for 
combined movement—they have influence, funds, a staff, 
&c., all at their command, and they have also the power to 
reimburse themselves, which would not be be zrudged, and, 
in addition to all this, they would benefit in their approaches 
by increased holding room being obtained above bridge for 
the tidal water. 


With some irony Mr. Page assured his readers that 
“the object of these references and quotations was quite 
apart from any critical observation, and only to show that 
- + «+ «+ the less influenced it (the river) was by the tide, 
the better was it fitted for the purpose (of asewer). . . « 
if other circumstances did not intervene,” &c.; going on to 
show that a river (or perhaps, more properly, an estuary 
like the Thames at todies “is, of all others, the least fit 
for clearing the metropolis of the influence of the sewage,” 
and that all attempts at improved outflow by contraction 
would be counteracted by the increased velocity of the 
amount of tidal water still entering. Mr. Page illustrates 
this still further by statistical facts obtained from observa- 
tions made for himself and under his own superintendence, 
but the reasoning of the whole of this section is so close and 
continuous that we could only convey it by a reprint. 

In the sixth section Mr. Page falls back into his own 
principle of following and assisting nature in expanding 
and maintaining the water-containing power of the estuary, 
and, consequently, its utility for the purposes of commerce, 
showing that this could be done at a comparatively small 
expense by a proper and judicious arrangement of the 
every day operations of the ballast lighters, so as to accele- 
rate the a of the natural endeavours of the 
current to establish a uniform regimen for itself, and, as 
remarked in section third, to reduce the clivity of its 
channel above bridge to the same ratio as below, gradually 
continuing this operation into the interior of the country, 
“far beyond Teddington,” facilitating the upward naviga- 
tion without towing, as well as improving that below bridge 
—effects which can never be accomplished by any amount 
of “pent-up water.” With this section Mr. Page con- 
cludes his remarks on the general engineering of the river 
as contra-distinguished from the constructive details of 
works. How thoroughly he is borne out in all he advanced 
by the written evidence of Sir H. T. De la Beche, and both 
orally and in writing by the other witnesses examined by 
the Commissioners, we must leave until we have pointed 
out the exact course and dimensions which our lengthened 
investigation of, and deliberation on, all the circumstances, 
interests, and objects involved in its execution have pointed 
out to us as those which must be assigned to the embank- 
thent. 

Commencing, then, as nearly every one else has, with the 
face of the river wall of the Houses of Parliament, or which 
is now the same thing, with that of the western abutment 
of Westminster New Bridge, we would make the line of the 
mid-river face of the embankment a curve which should be 
fixed by the mid-river faces of the northern pier of 
Hungerford Suspension Bridge ; of the second pier from 
the north end of Waterloo Bridge ; and of the first pier 
from the north end of Blackfriars Bridge, as fixed points. 
This, it will be observed, foiso-vs very nearly Messrs. 
Fowler and Fulton’s line from Hungerford to Waterloo 
bridges ; but closes in at Westminster, and opens out at 
Blackfriars, to that proposed by the Metropolitan Improve- 
ment Commissioners in 1844. This line is a little less 
hollow than that Do ee by these last-named gentlemen 
at Hungerford and Waterloo; but it must be remembered 
that they purposely left width for a Surrey side embank- 
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ment if subsequently deemed desirable. We would 
further add that as water will follow circular curves 
better than those of any of the conic sections, the curve 
should be thus drawn from three or four centres simply on 
radii, common, of course, to each pair, and starting and 
terminating tangentially, so that the current should meet 
with no angle or projection even of the most trifling extent. 

Having thus fixed the outer boundary of the embank- 
ment, we will next state how the inside of it, and the 
ground included in the side channel, ought to be dealt with. 
As far as we can understand, at present, it is the intention 
of the Metropolitan Board of Works to divide the sewerage 
on the Middlesex side of the river by a line embracing the 
commencements of the sewers discharging into the 
Northumberland main sewer which comes down from 
Camden-town and goes into the river through Scotland- 
yard, so that it will be the westernmost of those discharg- 
ing east, through Bow, &c., the remainder being taken west- 
erly to Fulham, where their contents are to be deodorised and 
pumped into the Thames; the sewer through Victoria-street, 
Westminster, commonly called the Victoria Sewer, being 
reversed for this purpose. We are aware that on the 12th 
June last, when Mr. Bazalgette gave his evidence before the 
Parliamentary Committee of last session, it was in contem- 
plation to begin at the Ranelagh Sewer and use the Vic- 
toria Sewer as part of the Low Level Sewer; but this seems 
now to be given up, although we believe it is not even yet 


finally decided upon. In either case, however, it 
will not be requisite that the northern Low Level 
Sewer should commence further west than Whitehall- 


yard, so that above that point it will not form a fixed cill 
to the entrance into the side channel, which may, therefore, 
and ought to be, deep enough for any barge to enter that 
can float with the first of the flood-tide in the river. By 
placing this entrance as near to Westminster Bridge as 
possible, it will afford very much greater facilities to the 
barges using the side channel than can otherwise be 
obtained. At present the two barges moored to serve as a 
floating pier for the steamboat traffic at Westminster Bridge 
oceupy about 150 ft., which we deem amply sufficient ; the 
entrance ought then to be certainly not less than 100 ft. 
wide, so that barges may tide in without overshooting it, 
to be without gates of any kind, and crossed only by a light 
foot-bridge 29 ft. wide between iron girders and on a level 
with the roadway of the bridge, so as to allow ample head- 
way, and then descend to the embankment by an easy slope. 





| 


The embankment here need not be more than an esplanade | 


of about 25 ft. wide between the parapets, as designed by 
Mr. Page and adopted by the Improvement Commissioners. 
Vehicular traffic does not require an embankment road 
beyond Whitehall. Bridge-street, Westminster, cannot do 
more than accommodate the bridge traffic, which is exceed- 
ingly heavy ; the inhabitants of Privy Gardens do not want 
to have their privacy intruded on by a_ street traffic, 
neither do the owners of the vehicles wish to draw up to 
the level of the bridge merely to draw down again ; the 
approach through Parliament-street is sufficiently direct 
for all practical purposes, and as an approach from Charing- 
cross must be provided, it alone will be sufficient for all 
purposes. 

From the commencement of this road at Whitehall to 
Blackfriars Bridge, where it must end, the width ought not 
to be less than 60 ft. in the clear; and from the fore-shore 
to the embankment the roadway must be carried as a 
viaduct upon straight iron girders of not less than 60 ft. 
span, and supported by iron columns filled with Portland 


cement concrete, or still better of solid granite, and giving | 


a clear headway of not less than 15 ft. in the middle of its 
length. 

We cannot sce that any other communication between 
the shore and the embankment is at all requisite for the 
public than those at Blackfriars and Whitehall for carriages 
and foot-passengers, and at Westminster for foot-passengers 
only; but one at the Savoy, ofa “ “4 description, though 
of the same construction, ought to be put across for the 
benefit of the wharfingers, and to relieve the Strand trattic 
of the present intrusions. No carriages using Waterloo 
Bridge would require to use the embankment road, but 
flights of steps for foot-passengers ought to be erected both 
at Hungerford and Waterloo. It is obvious, therefore, that 
except the rises at Westminster, Whitehall, and Blackfriars, 
the embankment need not, and indeed ought not, in any 
place to exceed four or five feet in height above Trinity 
hi h water datum. 

Ve have already mentioned one water entrance to the 
side channel at Westminster unobstructed in any way; the 
only other entrance ought to be through the first arch of 
Blackfriars Bridge, which, however, must be by lock-gates 
opening outwards, so as to prevent the entrance of the flood- 
tide at this lower end, though barges might be locked in. 
This would have the effect of working the tide through it 
in one direction only, viz., that of the outflow, which would 
keep it not only always clean and free from deposit, but 
also with a constant tendency to deepen, whereas any other 
arrangement will make it a mere “ mud-trap.” From 
Chatham-place, Blackfriars, the traffic would be carried on 
through the new street long since determined on by the 
Corporation, from Earl-street to Cannon-street. 


We have thus briefly sketched out our modification of 


the various plans proposed, in which we feel that we are 
right ; as journalists we should, probably, be deemed prolix 
by cursory readers were we to go more fully into the sub- 
ject than we have already done, or indeed as much so as it 
merits, and as we wish, so we must ee the matter 
by confining ourselves to a few concluding remarks in an 
early number. 
THE SEWAGE QUESTION. 


Ir, in this and preceding articles on this —, we 
appear to support the Board of Works in relinquishing the 


sk of converting our sewage into manure on account of 
ta s 8 


local difficulties, our remarks might not apply to provin- 
cial towns where the facilities for dealing with it at an 
early stage are greater. They might not apply if we 
accepted the promises with which the supporters of the 
lime process set out. It was argued by them that, because 
farmers carted on to heavy lands lime, chalk, and marl, that 








a manure containing many of the elements of guano mixed 
with these substances would find favour with them. They 
overlooked the fact that possibly farmers might not always 
require these substances to be laid on their soil at the same 
time of the year. Moreover, we are quite confident that 
there is no body of men who require to have so full a value 
for their money, and as we know that they must purchase 
six or seven tons of a lime deposit to obtain a fertilising 
effect equal to one ton of guano, we may be sure that they 
would accurately ascertain the cost of carriage of the 
former before they took it in preference to the latter. | 
Neither, in calculating this last heavy item, are we justified 

in reckoning the mere cost per ton per mile. A farmer may 

find it very convenient to send his own cart and horse 

fifteen miles one day for a ton of guano, but very much the 

contrary to send seven carts and seven horses for seven 

tons of a mixture which, after all, may contain a mass of 

inert matter which he had no intention of laying on his 

farm. There has been a great deal too much fine writing 

on this subject of sending to the sea our “beds of guano,” 

as some one has called our sewage. ‘The truth is, these 

“beds” must only be regarded as valuable in proportion to 
the facility and economy with which we can use them. A 
chemist can set to work, and out of a certain number of 
chemicals produce a fac simile of guano; so can the manu- 
facturer produce from sewage a solid substance containing 
the essential parts of this valuable manure, but, in the first 
case, the fac simiie will cost more than the original, and in 
the second the “beds of guano” become incorporated with 
a mass of matter which the purchaser would rather be 
without. With these remarks we must take our leave of 
solid sewage manure as an article never likely to be made 
from our metropolitan sewers. 

The method of irrigating with sewage must next claim 
our attention, its success at Edinburgh having been often 
quoted against the waste of the article in other towns in Great 
Britain. Its commercial value in a liquid state is so great 
that it is impossibie to ignore its superiority over the form 
it would take when chemically converted into a solid sub- 
stance, and we are not surprised to read the remarks by 
Messrs. Hoffman and Witt, that of all the schemes for 
utilising the sewage of London, this is the only one that 
has a moderate chance of success as a commercial under- 
taking. It has been shown that six-sevenths of the con- 
stituents of sewage are in a soluble condition, and after its 
treatment by lime and sulphate of alumina and charcoal 
much of the soluble portion remains unremoved. In short, 
if we make a solid manure out of 100 tons of sewage, the 
normal value of which is 17s. 7d., we shall obtain an article 
worth only 12s, 5d., and a portion worth 5s. 2d. will find 
its way after all to the outfall. Clearly this is saved 
by utilising the sewage whilst in a liquid form, and 
it is much to be regretted that those who experi- 
mented with sewage-irrigation at Rugby should have 
rendered their enterprise a commercial failure by intro- 
ducing into their works a system of distribution by 
hose and jet, which Mr. Walker, who operated there, 
admits was injudicious. That science is to do much yet 
for agriculture is undeniable, but there are some economical 
points in its application which require attention from the 
enterprising men who suggest to capitalists the employ- 
ment of their money in the utilisation of sewage. It would, 
perhaps, be hardly fair to the promoters of the Croydon 
Sewage Irrigation Company, to say that no plan has yet 
been matured which may guide us toa formal estimate of 
the cost of irrigation with this fluid, but, at any rate, no 
plan has yet been put into a practical shape, and it will 
not be until this company have carried their designs into 
operation that we shall be able to draw any sound conclu- 
sion as to the paying part of the process they advocate. 
In many respects they evince a more practical knowledge 
of what they have undertaken than their predecessors in 
the same line. By some writers, for instance, the question 
of sewage-irrigation has been commenced by a comparison | 
with the cost of distributing gas through our large cities. | 
They appear to have forgotten that irrigation, to be useful, | 
need only commence at that point where the sewage has | 
completed its course through the existing brick sewers, 
and has been pumped up to a sufficient elevation to admit 
of its distribution by means of earthenware pipes. In 
selecting a site fully meeting this consideration, the pro- 
moters of the Croydon Company have made a step towards 
success, and are greatly fortified against the attacks which 
have been directed against their plans by .Messrs. Raw- 
linson and others. In saying this, we by no means wish 
it to be inferred that the criticisms of these gentlemen were 
either unnecessary or uncalled for. It was quite proper | 
for Mr, Rawlinson, on the strength of the claborate ex- | 
perience he has gained, to point out that “ large tanks, | 
steam engines, and underground distributing apparatus of 
‘ast-iron pipes will not pay,” and his advice to reduce the 
proposed capital of the company was well meant, and must 
not be regarded as hostile to the scheme of irrigating land 
with sewage. The value of his advice, however, must be 
partly determined by the quantity of land which the 
Croydon Company have reason to think will be irrigated 
with the sewage. It would be obviously foolish to expend 
£30,000 in pumping sewage to a proper elevation if, when 
it got there, the available land was not sufficient to use up 
the sewage of which the company has the concession. 

If we understand Mr. Shepherd rightly, there is no in- 
tention to do more than place the sewage in such a posi- | 
tion that it may gravitate through earthenware pipes | 
established at the expense of the farmer. Of course we | 
may presume that the directors have satisfied themselves | 
that the agriculturists in the neighbourhood will lay down | 
these pipes and pay the company for the sewage the latter | 
place at their doors. 

The discussion to which this project has given rise has 
brought into prominence the works at Carlisle for disin- 
fecting sewage, and then applying it to land. We shall 
defer our remarks on the chemical agent employed by Mr. 
M‘Dougall until we come to speak of the several methods 
of deodorising which have been devised. As we are at | 
present dealing with the question of sewage-irrigation it | 
may suffice to remark that if Mr. M‘Dougall’s chemical 
fluid effects all its advocates claim for it, there is nothing 











| the defendants for which they could be made responsible. 


in the proposed works at Croydon that would interfere 
with its use there; but at present there is a difference of 
opinion on the value of pure versus disinfected sewage. 
Mr. Shepherd says, “ deodorisation damages the sewage 
in an agricultural point of view; the earth, air, and water 
are sufficient deodorisers, ergo, you must put the sewage 
directly on to the land.” Mr. Walker, of Rugby, appears 
to support this view. Messrs. Bateman, Holland, M‘Dou- 
gall, and others say, on the contrary, “ the sanitary part of 


| the question is of the first importance; succeed in deodor- 


ising, and so long as the sewage has sufficient value left in 
it to be worth putting on the land at all, your purpose is 
answered.” 

Previous remarks in this journal (vol. ix, p. 77) will 
have prepared our readers for many of the points on which 
Mr. Shepherd, the engineer to the Croydon Sewage Ir- 
rigation Company, more particularly insists. Those re- 
marks were made in reference to an interesting paper by 
Mr. Halkett on this subject, and we do not see that there 
is any essential difference in Mr. Shepherd’s plan, although 
we have dealt with it here as that most recently before the 
public. Mr. Halkett, indeed, followed Mr. Austin, so that 
we may expect hereafter some pleasant writing on the 
priority of the claims of the several parties who have been 
urging on the public the utilisation of sewage. 


LAW INTELLIGENCE. 


COURT OF QUEEN'S BENCH.—Dec. 28. 
(Before the Lorn Cuter Justice and a Special Jury.) 

STOKES AND OTHERS U. THE EASTERN COUNTIES RAILWAY COMPANY. 

This trial lasted six entire days, three of which were outside the 
usual period of the sittings, so that the Christmas vacation of all 
engaged upon it was most seriously affected. 

it may be recollected the action arose out of what is known 
as the Tottenham accident on the Eastern Counties Railway, which 
occurred in the month of February last. As the train which left 
Cambridge at seven o'clock in the morning got within between 160 
and 400 yards of the Tottenham station, the tyre of the near leading 
wheel broke, and the result was that the train being driven off the 
rails, the engine was in the first instance forced upon the platform, 
and then, falling back, the leading carriages were completely 
crushed up between it and the behind carriages, and seven persons 
were killed and a number of others more or less severely injured. 
In a first-class carriage which immediately followed the brake-van 
was seated a Mr. Stokes, on behalf of whose widow and children 
the present action is brought. Mr. Stokes was a maltster at Strat- 
ford; he earned between £700 and £800 a year, and was fifty-three 
years of age. ‘The carriage in which he travelled was completely 
doubled up, and he himself was so dreadfully injured that he died in 
two hours afterwards. His executors now sue the company, to 
recover damages under Lord Campbell's Act, for having by their 
negligence caused the death of their testator. As before mentioned, 
substantially the same issues were raised in the case of Manser v. the 
Eastern Counties Railway Company, tried in the Court of Exche- 
quer, when a verdict went for the plaintiff, with £2,000 damages. 
Speaking generally, the contention on the part of the plaintiffs was, 
that the breaking of the tyre under the circumstances stated neces- 
sarily exhibited negligence on the part of the company; and, 
secondly, supposing the fracture did not amount to negligence, yet 
the company were responsible, inasmuch as the brake power attached 
to the train was insuflicient. 

The counsel engaged were Mr. Edwin James, Q.C., Mr. Huddle- 
ston, Q.C., and Mr. H. Mills, for the plaintiffs; Mr. Bovill, Q.C., 
Mr. Serjeant Ballantine, Mr. Bushby, and Mr. Kaye, for the 
company. 

In the course of Thursday last, and when the defendants’ evidence 
was at length about to close, a discovery of considerable importance 
was made. One of the points urged against the defendants was that 
the driving wheels of the engine in use on the morning of the acci- 
dent were in a most dilapidated condition, and that there were cracks 
or flaws in the spokes of one of the wheels. ‘To meet the issue thus 
collaterally raised, the defendants produced, outside the court, two 
wheels, which purported to be the driving wheels in question, and 
these, when viewed by the jury, displayed no evidence of the afore- 
said cracks or flaws. Subsequently, however, one of the plaintiffs” 
witnesses declared that one of the wheels outside was marked 104, 
whereas the engine which drove the train on the morning of the 
accident was marked 103. ‘To meet this charge the defendants pro- 
duced witnesses who swore that the wheels outside were the wheels 
in use, that they had remained at the station ever since, and could 
not have been changed. Wheels were often taken off and placed 
aside for a long time, and it was quite possible that a wheel marked 
104 night have drawn engine 103 on the morning of the accident. 
This incident caused a good deal of surprise, and protracted the pro- 
gress of the trial some time. One of the jurors having proceeded to 
the station in company with two engineers, reported that he could 
not discover any driving wheel marked 103 with flaws or cracks on 
it, such as had been spoken to. 

After an immense mass of evidence had been brought forward on 
the side of the defendants, Mr. Bovill addressed the jury in a 
speech of between two and three hours. Mr. James followed, oc- 
cupying between one hour and a half and two hours on behalf of 
the plaintiffs. 

The Lord Chief Justice then charged the jury to the following 
effect :—It was unnecessary for him, said his lordship, after the un- 
remitting attention which the jury had paid to the case, to point out 
its enormous importance. He should, however, beg of them to con- 
sider it as though it was now presented to a jury for the first time. 
The action was brought by the representatives of the deceased Mr. 
Stokes, on the ground that by the negligence of their servants the 
company had caused his death. The negligence charged might be 
divided under two heads: Ist, relative to the breaking of the tyre 
which was defective owing to the default of the company, or which 
having become defective without that default, was kept in use under 
circumstances which made the company liable for the consequences. 
While, 2ndly, the plaintiffs affirmed that no matter how the accident 
was occasioned, it was the duty of the company to have provided 
sufficient brake power either to have altogether prevented the con- 
sequences which followed, or in a great degree to mitigate their 
severity. The brake power on the morning in question was both 
insufficient in quantity, whilst, such as it was, it was improperly 
distributed. Now it was indisputable that the accident through 
which Mr. Stokes lost his life arose from the giving way of the tyre 
of the near leading wheel of the engine. The question, therefore, 
which the jury would in the first place have to determine was, 
whether the breaking of the tyre resulted from any negligence of 
That 
art of the subject resolved itself under several branches. In the 
first place, it was said that there was a defect in the welding of the 
tyre, which was attributable to the company; secondly, that though 
there might have been a congenital defect in the iron itself, for 
which the defendants were not responsible, yet, both as regarded the 
longitudinal flaw and the transverse flaw, from the tyre having been 
in constant use, such appearances had been created as to make the 
defects in question visible to careful examination. Either, then, 


| there was not sufficient examination, or if there was, there was a 


negligent disregard of the warning which it conveyed. But, then, 
assuming that neither the longitudinal flaw nor the imperfect weld- 
ing was visible, there remained a most serious consideration. | The 
plaintiffs charged that the company by using the tyre until it was 
worn down to a degree of attenuation inconsistent with safety, had 
thus brought out the latent defects in the tyre. Now, here again, 
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they were able to start with an indisputable conclusion, namely, 
that the longitudinal flaw had nothing whatever to do with causing 
the accident. Only one witness held an opinion to the contrary, but 
subsequently more scientific evidence established that it was the 
giving way of the iron at the welding which led to the break down. 
At the same time it was urged that if the existence of the lengi- 
tudinal flaw were known, the use of the tire ought to have been dis- 
continued ; while the omission to notice it supplied strong evidence 
that the wheel had never been carefully examined. Now, were 
there external indications of the existence of the flaw ? There was 
no positive evidence that there were. All the evidence upon the 
oint was speculative, for no one saw the flaw before the accident. 

"he witnesses, however, held that the flaw must have been visible, 
for two or three reasons. They said, for example, that when the 
tyre broke, the parts adjacent to the flaw must have bulged out. 
Well, the tyre was produced, and where was the bulging? How 
were they to ascertain? it was asked of the witnesses, who replied, 
certainly not by the eye. Well, if that were so, Was an ordinary 
engineman to be charged with negligence who failed to discover that 
which was not visible to the naked eye? But, said the witnesses, 
there being an original defect in the manufacture of the iron, lami- 
nations were apparent on its surface instead of the particles 
adhering closely together. In reference to that the jury were re- 
minded what had been the wear and tear of the wheel, and what 
must follow from its coming in contact with rough materials at 
crossings and other spots. It behoved the company to deal with the 
case as practical men. They must expect from the company all the 
skill and care which prudent men would exercise for the protection 
of the public—but then the jury must carry that principle ito prac- 
tical working as reasonable men. What was possible to microscopic 
science—what was possible to the keen searching view of professional 
engineers who went into a case as witnesses, either to attack or defend 
—was one thing, but it could not be expected to be the business of 
railway managers to take down scientific witnesses to ascertain the 
existence of flaws not visible to the naked eye. He would ask them, 
then, looking at the fragments of the broken tyre, where could they 
ascertain the slightest indication of a bulge upon it—or whether the 
laminations upon it were such as to indicate the existence of a large 
flaw? So much then for the large flaw. Next, as to the transverse 
flaw. In the first place it was said the company welded this iron 
themselves, or at any rate, said the plaintiffs, the company from the 
moment of the accident were bound to exculpate themselves from 
every possible imputation, and therefore if any portion of the 
machinery proved defective, they were bound to show the origin and 
career of each portion. Well, it that were so, he was bound to say 
they$had been wasting six days, for it was early admitted that the 
company kept no books by which the history of these wheels could 
be traced. Nor had they kept any books of the kind until within a 
recent period, when they did so in compliance with the requirements 
of the Board of Trade. But he could not adopt that view of the 
plaintiffs; at the same time that he admitted it was a circumstance 
for the jury to take into consideration. It might well be that a 
company using articles the history of which was unknown to them, 
was bound to be more careful and diligent to show that the articles 
in question were in proper working condition. However, it was 
said that, be that as it might be, the company had welded the tyre, 
and that for their negligence in that they were responsible. That 
involved two questions; first, was the tire welded by the company ? 
secondly, was there negligence in the welding? As to whether the 
accidents of the kind could be prevented by the most careful appli- 
cation of skill and attention, they had no information. His impres- 
sion was that both the jury and the judge had been unfairly treated, 
with respect to the poimt which had been as it were sprung upon 
then at the last moment. Well, did the company weld this particular 
tyre themselves? All that the evidence amounted to was, that during 
the last thirteen or fourteen years the company was in the habit of 
welding some of its tyres; but whether they did so with reference 
to this particular tyre the jury were left completely in the dark. On 
the other hand, there was some evidence that they did not weld these 
old wheels, for the tyres which the company purchased and welded 
were not of the same dimensions as these. Upon the second 
point, excepting that Mr. Sinclair said they were uninformed, 
Sir Charles Fox certainly incidentally threw out that by 
blocking the defective welding might have been remedied ; 
but, on the other hand, it was urged that the most skilled workmen 
could not prevent such imperfections. Either the presence of air or 
of some foreign matter would stand in the way. Mr. Nasmyth, 
speaking from his experience in the manufacture of chain cables, 
said that despite all that could be done defects in the welding must 
constantly happen. But it was said the defect must have manifested 
itself before the accident. Upon that point the evidence was purely 
speculative, for no one saw the tyre. he plaintiffs affirmed that 
the crack must have been visible, and that the flaw gradually caused 
the rupture. Now, between October preceding and the month of 
February the engine in question travelled between 10,000 and 11,000 
miles, while the wheels made between four and five million revolu- 
tions, supporting a weight of four tons upon a hard iron rail. They 
had the positive evidence of the man who turned the tyre upon the 
last occasion, that there was no indication of a crack coming to the 
surface. Had there been such a crack shavings of the metal must 
have come off in the turning. The probabilities were all one way. 
He must say, and he said it with great pain, it was to him a matter 
of the greatest astonishment how gentlemen of the highest eminence 
as regarded scientific attainments, once they were embarked in a 
cause, allowed their judgments to be warped. And with the com- 
pletest deliberation he, was forced to say he had never met with 
so strong an instance of that as was afforded by the present case. 
'T’o tell them that this wheel could have gone on during four or five 
months, while it made four or five million revolutions, and the 
engine travelled some 10,000 or 11,000 miles, with a crack in it 
within one-eighth to one-sixteenth of an inch of the surface, was a 
most outrageous attempt upon the minds of the judge and jury. 
And he regretted that the more because the views of these gentlemen 
were met by the positive evidence on oath of men who saw the tyre. 
But the second point connected with this part of the subject was 
entitled to much more favourable consideration. The plaintiffs said 
the flaw had given indications of its presence shortly before the 
accident. Upon that point there was an entire conflict of opinion ; 
but if, by a reasonably careful examination of the flaw, the defen- 
dants could have discovered it, they were responsible. In the next 
place, did the company continue to use this tyre after its substance 
had become attenuated below the proper standard? If the defen- 
dants did not know of the flaw, the jury must consider this question 
apart from the existence of the flaw. Did the defendants, by 
sing the tyre after its proper substance was attenuated, bring into 
play the latent defects of the tyre? If they did, then such negligence, 
although not the immediate yet was the direct cause of the mischief, 
and the defendants ought to be held responsible. But was there 
negligence as regarded the reduction of the tyre ? The evidence on 
the point was conflicting. The plaintiffs might have laboured 
under the disadvantage of not being able to procure practical evidence 
on the subject, but with the exception of Mr. Bramwell’s they had 
offered none. On the other hand, witnesses had come forward on 
behalf of the defendants who proved that the tyre might be run 
down to from 1}th inch to an inch without the chance of accident. 
So much for practice against speculative opinion. Here he would 
make this observation. It was not because all persons engaged in a 
particular department chose to do that which was imprudent, that 
when a disaster at last occurred those who sought compensation 
were to be told that only was done which was authorised by uni- 
versal practice. On the other hand, universal practice, extending 
over an immense area of experience, supplied cogent reasons in 
favour of any particular course of conduct. Therefore it was for the 
jury to say what weight should be attached to the practice on the 
~~ M4 railways, as given in favour of the defendants, on the subject 
of the attenuation of the tyre. As to the distortion of the tyre, that 
undoubtedly was of importance. The flanges and the tyre ought to 
have been parallel, instead of which the flanges were thrown out. 
He believed it was admitted that the tyre was unusually distorted ; 
but, said the defendants, that was of no importance, unless the inner 
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part of the flanges was made thereby to press too tightly upon the 
rails and impinge upon them. But was the tyre too much attenuated ? 
Mr. Bramwell agreed that if it were so, the necessary effect must be, 
not its breaking but its looseness. In that way oil got in between 
the tyres, and the effect of the rolling motion was that it got 
squeezed out through the interstices. Now, the general argument on 
behalf of the defendants was that highly capable men, fully sensible 
of the responsibilities attaching to them, were in the habit of ex- 
amining the wheels, and they say they saw no cracks and saw no 
oil squeezing through. That was a very strong argument. Again, 
it was affirmed that there were cracks in the driving wheels, and 
that the spokes were broken. Several gentlemen said they saw the 
broken spokes. On the other hand, Mr. Harrison, speaking for the 
company, said he saw no fault in the wheels ; and then the company 
undertook to produce the wheels. But, said the plaintiffs, the wheels 
produced were not the wheels in use upon the occasion of the 
accident. In proof of that Sir Charles Fox said he actually stuck 
his penknife into a crack, and Mr. Bramwell said he rubbed his 
thumb all round one. The company’s servants, however, said that 
immediately after the accident the engine had been removed to 
Stratford, and there it had remained ever since. No one could have 
tampered with it without their knowledge. Moreover, they had only 
two sets of wheels formed as those were—that was, with a wide 





in other double-expansive engines. It is so arranged that the same 
charge of steam that effects the up-stroke is returned to the upper 
side of the piston, and is made also to effect the down-stroke. 
Another leading feature is the refrigerator, likewise on the same 
patent, working in connection with the condenser. The hot water 
from the condenser, discharged by the air-pump, is forced by it 
through the refrigerator, and, passing through several series of 
rows of tubes, arrives at a cistern to which the injection-pipe is 
attached. Thus the same water is kept in continual circulation 
from the cistern to the condenser, and from the condenser to the 
cistern. The boilers are also of peculiar construction. They ave of 
the finest Yorkshire iron, and composed of several cylindrical shells 
rivetted together, so as to form concentric water spaces, alternating 
with similar fire-gas spaces. In working on this principle, the 
boiler and cistern attached to the refrigerator are filled, on leaving 
port, with fresh water, and the engines would continue to work 
without more being required during a voyage, however long, were 
it not for the unavoidable waste by leakage at stuffing boxes, &c. 


| In these engines the waste has been found to amount to 120 gallons 


tyre; and that upon neither 103 nor 104 were any cracks visible. | 


It was either, therefore, a case of the wildest hallucination or of the 
most scandalous deception. Captain Tyler certainly spoke as to the 
existence of a crack, but his memory was not strong upon the 
subject. His lordship then proceeded to charge the jury with 
respect to the alleged insufficiency of the brake power. The train 
consisted of eight or ten carriages, and there was but one brake van, 
and that was immediately behind the tender. Now, it was pretty 
generally admitted that a train of such dimensions ought to have two 
brake vans, but whether, if there was only one, it ought to be in the 
front or in the rear of the train, depended upon circumstances. Was 
there, then, negligence in the company in their omitting to have a 
second brake van? But amore important consideration remained. 
Although the absence of sufticient brake power might not have 
caused the accident, yet might not its presence have greatly mitigated 
the disaster? Were the jury of opinion that its presence would 
have materially mitigated the consequence of the accident? Upon 
that point they had been favoured with much speculative opinion, 
but undoubtedly the question turned upon whether a_ sufficient 
interval of time elapsed to allow of the brake power being applied. 
Could the impetus of the train have been materially retarded in a 
space of between 160 and 200 yards? Colonel Golland had tried 
experiments with two brake vans, and with a brake to every 





carriage ; those experiments, therefore, did not much relieve them. | 
Moreover, in those cases the guards were always on the look out for | 


orders, and were ready to act on the instant. It was said, however, 
from five to eight seconds must elapse before the brake power could 
be got to act, and three or four more before it could have an ap- 
preciable effect, and they had it from Colonel Golland that it would 
take such a train six seconds to have travelled over 160 yards. In 
conclusion, then, he would submit the following questions to the 
jury :—1. Was there negligence in the company as regarded the 
welding of the tyre, and that question subdivided itself under two 
heads—Was the welding made by the company ? Was it negligently 
made? 2. Supposing the defects in the welding to be invisible, 
would they have become visible by a proper examination? 3. Was 
there negligence on the part of the company with respect to the 
longitudinal flaw? 4. Was there negligence in casing the tyre 
after it had become too thin, and that irrespective of the flaws? 
5. Was there negligence in not providing sufficient brake power for 
the train ; and if so, would a sufticient brake power have prevented 
or materially mitigated the accident ? 

His lordship’s charge having occupied two hours and a quarter in 
its delivery, at four o'clock the jury retired. At a quarter to five 
they returned into court with a verdict for the company upon all 
points, save as regarded the sufficiency of the brake power. Re- 
specting that they were of opinion there ought to have been a brake 
van both in front and rear of such a train; but at the same time 
they did not consider that the application of even such power 
would have materially mitigated the accident. 


‘ SCOTTISH MATTERS. 


Tue agitation for cheaper gas in Glasgow has been attended with | 


definite results. At a meeting for the purpose of forming a co- 
operative Gas Consumers’ Company, to supply the city with gas at 
3s. 6d. per 1,000 cubic feet, with discounts according to consumption, 
Mr. Flintoff, the company’s engineer, read detailed estimates as to the 
cost of works, and explained to the meeting the value of the several 
sites selected for their erection, after which the laws for the regu- 
lation of the company were read and adopted, and forwarded for 
registration under the Act 15th and 16th Vict., cap. 31, under the 
title of the Glasgow Gas Consumers’ Company, in shares of £1 each. 

The death is announced of Mr. John Wood, the eminent steam- 
ship builder. The deceased gentleman learned the elements of his 
profession from his father, who was also a shipbuilder in Port- 
Glasgow, and a man of much talent and ingenuity. In 1811, on his 
father’s death, Mr. Wood assumed the responsibilities of the building 
yard, having for a year or two previously been actively engaged in 
the management of the concern. One of his first engagements was 
the construction of the steamer Comet, for Mr. Henry Bell, which had 
He likewise built the James Watt 
for the London and Edinburgh passage, and which was the first sea- 
going steamer. Subsequently he built a great number of steam- 
vessels, mostly large deep-sea vessels. Messrs. ‘Thomson and 
M‘Connell’s Glasgow and Liverpool line of steamships—the John 
Wood, Vulcan, City of Glasgow, Commodore, and Admiral—were all 
built by Mr. Wood. Several of the earlier of the Cunard trans- 
atlantic steamships were also built by him. Latterly he built few 
wooden ships, partly from the fact of these having fallen much into 
disuse, and partly from his having become a partner of his relative, 
Mr. John Reid, iron shipbuilder, Port-Glasgow ; and, as such, aided 
in raising the firm of Messrs. John Reid and Co. to the high reputa- 
tion it now enjoys. From this firm he retired some years ago. 

A letter is in circulation from Mr. Gillespie, of Torbanehill to Mr. 
James Young, of the firm of Messrs. E. W. Binney and Co., Bath- 
gate Chemical Works, manufacturers of paraffine oil, solid paraftine, 
&c., from the Boghead coal or Torbanehill mineral. This mineral 
has already been the subject of much and long litigation, and pro- 
mises to be productive of another law-suit of more than ordinary 
interest, in which the parties will be those indicated above; and we 
are informed that one of the parties has already retained several of 
the most distinguished counsel at the Scottish bar. Mr. Gillespie 
thus concludes his letter to Mr. Young :—* By claiming a monopoly 
extending to the Torbanehill mineral in extenso, you have lowered 
and kept down the price of my mineral in the market. This is un- 
deniable, and therefore | demand redress,” &e. 

The Glasgow Herald, in recording the successful results obtained 
in the steamship Ailsa Craig, one of Messrs. Handysides and Hen- 
derson’s regular Mediterranean traders, says:—“ This vessel, now 
on her third voyage, is fitted with engines and boilers constructed on 
the patent of Messrs. James Howden and Alexander Morton, of 
Glasgow. During last voyage, the engines going full speed, and 
under the ordinary working conditions, the coals were carefully 
weighed over several lengthened periods, and the consumption found 
to be 38 cwt. in twenty-four hours. The indicated horse power 
being slightly over 100, the consumption per horse power per hour 
is therefore 1$ 1b. That this, though a surprising and most important 
result, is not the best that could be obtained from these engines, is cer- 
tain from the fact that all the diagrams, taken when at full speed, show 
that the steam is exhausted while still at a pressure of from 10 Ib. to 
12 lb. above the atmosphere—a pressure equal to that in the boilers 
of half our seagoing steamers. The engines are of the inverted 
cylinder type, and are of excellent workmanship. They work 
on the double expansive principle, but by a peculiar arrange- 
ment of cylinder and valve, this is carried out with 
cylinder only to each engine, instead of two or more, 
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TRAFFIC RETURNS, 
Week This Same Mileage. 
ending Week. 1859. 1860, 1369. 
Belfast and Northern Counties .. Dec. 2% 1,200 1,025 6 65 
| Birkenhead, Lancashire, & Cheshire ,, 30 2,611 2,619 3% 433 
Bristol and Exeter .. .. .. » s&s — 7,282 125 118 
Caledonian — co oe Op _ - 2194 2103 
Cornwall .. ., oe » 2 1,253 1,111 58 BBR 
| Cork and Bandon . oe ee ee pe 230 222 20 «620 
| Cork, Blackrock, and Passage .. » & = 233 6} 6} 
Cork and Youghal .. 2. «2 os 55 2 1s - 2 — 
UNM so 0s ss 5s as te ee) gk lv 200 #617 «© 
Dublin and Belfast Junction .. .. ,, 30 1,476 1,309 63 63 
bundee, Perth, and Aber. Junction ,, 30 1,074 = 1,021 3L OBL 
Dundalk and Enniskillen.. .. .. 4, 30 1,872 122 123 
Dublin and Drogheda... .. .. 5, 30 1,289 625 625 
Dublin & Wicklow & Dub. & Kingtn. ,, 29 1,209 40} 405 
East Anglian... ce ee oe oe op OO 67} 67} 
Eastern Counties and East Union.. ,, 30 490 «400 
Edinburgh & Glasgow & S. Dunfer. ,, 23 142 142 
Edinburgh, Perth, and Dundee » 30 78 «678 
Glasgow and South-Western .. ..  ,, 2 1995 109) 
Great North of Scotland .. .. » 2 3 58 
Great Northern .. .. .. .. » 2 283 «(283 
Great Southern and Western .. » w 329 6250 
Great Western .. .. .. oc of 9» 3 4704 406) 
Shrewsbury and Birmingham » 20h 2y 
Shrewsbury and Chester .. » ov 4“ 646 
Lancashire and Yorkshire.. .. .. ,, 30 3054 305} 
Lianelly Railway and Dockyard .. ,, 20 338 46f 46} 
London and Blackwall .. .. .. ,, 30 1,487 tS ee | 
London, Brighton, and South Coast ,, 2 15,774 2249 22: 
London, Chatham, and Dover. . -~ - oa 194 
London and North-Western » 39 €6,532 950 936 
London and South-Western » Bw 16,015 339 3 
London, Tilbury, and Southend » 2 —_ 425 404 
Manchester, Sheffield, and Lincoln. ,, #80 12,274 173} 1734 
Manchester 8. Junc., & Altringham ,, 3” 1,107 s 8 
Maryport and Carlisle oo ce yp SS «OBI 2 8 
WR <: 66 s+ - ww ws @ OF Ge G14 614) 
Midland Great Western », BU 2,004 177,177 
Newcastle and Carlisle » 2 - 73h «78 
North Bristish oo oe «6g, 88 5,726 174 «(174 
North-Eastern .. .. .. «o of ,, 2% 87,407 764 704 
North Staffordshire Rail. and Canal ,, 23 7,916 246 «233 
St. Helen’s C. and Railway .. .. ,, 80 1,772 32 88 
Shrewsbury and Hereford... ., ..  ,, 2 —_ ) a) 3 
Scottish Central .. .. .. .. » 3Y 3,008 50 80 
Scot, North-Eastern (late Aberdeen) ,, 22 3,900 116 116 
Geuth Deven 4. oe 3s ee ce oy » 723 72} 
South-Eastern .. .. .. os +s 4, 2 20,108 306° 306 
South York and River Dun. .. .. ,, 30 — 118 118 
South Weles., «2 2. «0 0 oo » SS Kepe 1713 1714 
Taff Vale oo 2s 0s 62 oh Ok Og 6,32) 53. OB 
Ulster .. .. ae a 366 
Vale of Clwyd oo es o «6 - — w WwW 
Vale of Neath _ a we 6s 66. oo ae — 1,232 25} 204 
Waterford and Kilkenny .. .. .. ,, 2 - z10 ) | 
Waterford and Limerick .. .. .- ,, 2 1,040 1,028 77 «#677 
West Hartlepool H. and Railway .. ,, 23 3,542 3,354 3 6 
West Midland (late Oxtord, Wol.).. ,, 30 6,736 6,305 162 144 
Whitehaven and Furness... .. .. ,, 23 a 586 35 3b 
Whitehaven Junction... a = — 532 lz lz 
COLONIAL AND 
Buffalo and Lake Huron .. +» Dee, 1,275 161 161 
Dutch Rhenish .. .. .. ; oo oe _ 109 «10n 
Eastern of France (late P.and$.),. 0 ,, 15 45,163 1050 1003 
Grand Trunk of Canada .. no 4 10,646 970 880 
Great Luxembourg .. .. = & 1,944 128 128 
Great Western of France .. » i 7,362 345 345 
Northern of France $6. as » 47,500 602 600 
Orleans, Bordeaux and Branches » 1b 45,386 922 922 
Paris, Lyons, and Mediterranean .. ,, 15 90,129 $1,826 874 848 
Sambreand Meuse .. .. ve » 2 _ 1,131 61 63° 
Western and North-Western - oo 156 33,542 $6,004 748 721 
West Flanders .. .. .. cc oo» ses 2 oe SoU 75 75 
Demerara, fortnight ending .. .. — _ — 








in twenty-four hours—a quantity easily replaced by boiling off that 
amount of salt water in a small boiler on board. The whole of the 
machinery was contracted for and supplied by Mr. James Howden, 
25, Robertson-street. 

The second annual entertainment to the employes of Lily Bank 
Boiler Works took place on Monday night. The hall was nearly 
filled with the workmen and their wives, families, &. William 
Wilson, Esq., proprietor of Lily Bank Works, by whose liberality 
the entire entertainment was provided, occupied the chair. After an 
excellent tea, the ¢.airman expressed the happiness it afforded him 
at being present on the occasion of their second aunual gathering. 
When he thought of how well they had got on during the year 
about to close, and also of the sobriety, industry, and order, the kind 
and agreeable feeling that animated all the workers of the Lily Bank 
Boiler Works towards each other, and not the least, towards himself, 
he assured them that few things in his life gave him greater pleasure 
than fulfilling the promise he made at their last meeting, to give 
them another entertainment. He regarded it as proper that 
they should now and then see each other in a different aspect from 
what they were accustomed, and to lay aside for a time the hammer, 
the caulking tool, and tongs, to mingle together in holiday attire 
around the social board. He knew of nothing better fitted to in- 
crease the good feeling that existed between them than such gather- 
ings as the present. Both the employer and the employés were help- 
less without each other; and, as one common interest ought always 
to exist between them, their relation should not be merely mecha- 
nical and commercial, but there should be affection and fellowship 
in it, well cemented by such gatherings as the present. He next 
spoke of the great prosperity which had attended the establishment 
at Lily Bank during the past year, which was in part to be ascribed 
to the facilities which they possessed for turning out work of the 
very highest character, and he believed that they would continue to 
prosper, and that they would be able to stand an honourable compe- 
tition with any of the highest class establishments in the kingdom. 
Interesting addresses were delivered by the Rev. Mr. Brown, Mr. 
G. D. M‘Kellar, and other gentlemen. Several good songs were 
sung during the evening, all the singers being workers in Lily 
Bank Boiler Works. The company, after the soiree, enjoyed some 
excellent dancing. 








Important Enaineening Prosects.—Bombay is in a fair way at 
last of having all its shipping wants supplied. We learn that in 
addition to the Back Bay Keclamation Scheme, and Mr. Kennelly’s 
Deep Water Pier, a project has been submitted to Government by 
Sir Henry Leeke, under the sanction of Sir Charles Wood, -for car- 
rying out Mr. Malet’s scheme of reclaiming the whole harbour shore 
from the Fort to Mazagon Hill. We fear that like the Black Bay 
scheme, Mr. Malet’s proposal is too gigantic for our means. The 
capital, however, is to be supplied we are told from home, under, as 
We suppose, @ guarantee. ‘I'he agents for the scheme are we under- 
stand Messrs. l’orbes and Co.— Times. 
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Tnon-PLateD Suirs.—The Army and Navy Gazette says :—* In 
reference to the paragraph which we inserted last week, relating 
to the intentions of Russia to build an iron-clad war-ship in the 
Thames, we have reason to believe the Imperial advisers will not 
accept any plan of applying the plates till they have fully satisfied 
themselves of the superiority of the principle which they adopt. 
The Admiralty have determined to build another iron steamship, of 
the same tonnage and horse-power as the Warrior, in the Royal 
Dockyard at Chatham, and preparations are in progress in order to 
commence without delay. 


BrekenweaD Street Ramway. — Important Deciston.--There 
appears to be a very stroug feeling at work with reference to this 
railway if we may judge from the report of proceedings taken 
before the magistrates sitting at Birkenhead on Thursday last, when 
a cab driver, named James Conolly, was charged by Joseph Garrow, 
the conductor of the railway omnibus, with obstructing the way. It 
appears that the defendant placed his Hansom in front of the railway 
omnibus, and began to walk slowly. In consequence of the obstruc- 
tion the omnibus missed the boat. It was stated that there was plenty 
of room for the omnibus to pass the cab on the right side, had the 
omnibus gone off the rails. Mr. Bretherton, for the defence, said 
that the complainant had endeavoured to restrict the injury to the 
most limited grounds, and for the simple reason that he for if he 
opened the entire question he would disclose a most abominable 
nuisance, as it existed, and before he was done he would be able to 
show both by evidence and law that this was an attempt to mono- 
polise a right and to confer a prerogative which was not within the 
province of the commissioners. Having denied that any conve- 
nience or benefit was experienced by the public in consequence of 
the laying down of the street railway, or that it had been patronised 
by the ratepayers of Birkenhead, he contended that the Highway 
Act empowered the surveyors of highways, who in this case were 
the commissioners, to keep and repair the public thoroughfares, but 
not to lay down tramways or railways. In support of this view, 
Mr. Bretherton cited a judgment given, in 1830, in one of the superior 
courts, in the case “ King v. Sir John Morris,” in which it was decided 
that the defendantcould notcontinue a railway which he had made for 
his colliery on the public thoroughfare without a special act of Parlia- 
ment. A later case was “ The Queen v. the Sheffield Gas Consuming 
Company,” in which Lord Campbell confirmed a previous decision, 
rendering the company liable to an indictment for breaking up the 
streets, although they had obtained the sanction of the surveyors of 
highways. Mr. Bretherton further urged that the street railway 
was a nuisance, and as such any person had a right to remove it. 
In Chester-street and other places the railway was on the wrong 
side; it was not a track of convenience to the public, but one of 
convenience and arrangement for a single undertaking. Having, he 
said, disposed of the first proposition, he now came to the second, 
which was, assuming that the omnibus was on the right side and 
could pursue only one track, it was the bounden duty of the 
defendant to get out of the way; but he (Mr. Bretherton) held that 
the second proposition must stand or fall on the fir-t. In conclusion, 
he contended that his client was lawfully on his side of the road, 
and therefore he called upon the bench to dismiss the summons. 
The magistrates, after consulting two or three minutes, came to the 
unanimous conclusion that the summons must be dismissed—that 
there was no obstruction. 

Tue Late Ecurse.—We have already given so much on this 
subject, that it is not without an apprehension of being taxed with 
prolixity that we return to it again. It must, however, be kept in 
mind that such a phenomenon cannot be thoroughly judged until 
after the lapse of several months, when all the facts have been 
collected and duly examined by competent men. On this occasion 
we have to notice a report addressed to the Academy of Sciences by 
a commission appointed to examine the labours of Captain Laussedat, 
and MM. de Salicis, Mannheim, Bour, and Girard, who observed 
the eclipse of the 18th of July, at Batna, in Algeria (latitude 35 deg. 
82 min. 51 sec, and long. 3 deg. 50 min. 20 sec. east of Paris). All 
the four contacts were observed as follows :— 

First outer contact, mean time, Batna 2h. 37m. 28°5s. 


First inner do, do. do. 3 46 10° 
Secondde. do. do, do. 3 49 88 
Second outer do. do, do. 4 51 98 


The total obscurity, therefore, lasted 2 min. 58-6 sec. The photo- 
graphic images obtained by M. Girard present a remarkable novelty. 
‘The extremities of the solar crescent generally have a sharp outline, 
even when, as is often the case, they are blunted by the interposition 
of a lunar mountain. At Batna, on the contrary, although the 
photographs previously taken did not lead to the supposition that 
there was a mountain on the moon's limb likely to intercept either 
of the points of the crescent, a very considerable portion of the latter 
was cut off, and, what is still more singular, with rounded edges—a 
circumstance which could hardly have been produced by the inter- 
osition of a mountain. At the same time, both the exterior and 
interior curves appeared to be dilated, the convexity bulging further 
out, and the concavity getting flatter! This hitherto unrecorded 
phenomenon is not only apparent on the photographs, where it 
might be attributed to some accidental shifting of the plate, but was 
actually seen through the telescopes by two observers, so that 
its reality cannot be questioned. M. Faye, who has drawn 
up the report, ascribes it to a gaseous envelope round the moon, 
or else to the action of our own atmosphere. If the latter, we might 
venture to ask why it did not produce the same effects elsewhere, 
but exactly under a clear Algerian sky? The next subject of 
importance in this report is the mention made of the fringes which 
were seen in 1842, and which Arago anxiously recommended to the 
attention of philosophers in 1846. M. Mannheim was prepared for 
them, having previously stretched a large sheet of paper in a vertical 
position for the purpose. About one minute before the total obseura- 
tion they had made their appearance in the shape of colourless 
parallel lines, inclined to the horizon at an angle of 49 deg. 46 min., 
and about one decimetre apart; but as they moved in the direction of 
a line perpendicular to their length, they gradually got closer to- 
gether, and their motion become more rapid. This phenomenon 
was not observed in Spain, but was seen everywhere in Algeria, 
even at Bona, where the eclipse was not total. It was subsequently 
proved that those fringes, or rather stripes, 2s they should be called, 
lay as nearly as possible in the direction of the tangent to the lunar 
dise at the point of the first outer contact. The next point we have 
to advert to is perhaps the most extraordinary of all: MM. Bour and 
Mannheim both saw, one with a telescope, and the other with the 
naked eye, a luminous point on the moon's dise. This pheno- 
menon was perceived by Admiral Ulloa and his companions 
in 1778, and by M. Valz at Marseilles in 1842. It had 
universally been considered an illusion, but this time there 
is no possible doubt of the fact: M. Manheim actually saw the 
brilliant point stretch itself out to leave the disc, until it was 
lost in the aureola. It is curious that the place of this luminous 
point on the lunar dise has not been accurately determined; for 
should it turn out to have always been seen at the same place, the 
only explanation possible would be that the moon is pierced with a 
hole.—The report concludes with a curious anecdote. The Arabs 
generally received the announcement of the eclipse with incredulity ; 
but when they saw the prediction realised, they affected indifference, 
in order not to acknowledge the superiority of the Europeans. But 
a celebrated Marabut, well-known for his hostility to France, played 
a more active part, announcing point-blank that the prediction of 
the Christians would not be realised, and that there would be no 
eclipse. The latter, however, would take no denial, and did come 
at the _—— hour. The eyes of the faithful were turned re- 
— ly upon the false prophet, who recovering his assurance 

id them wait and see. “The sun,” he declared, “ will not be 
entirely covered, and will not cease to shine.” Unfortunately for 
him again, the sun was covered, and did cease to shine; whereupon 
the enraged Mussulmans began to throw stones at him, and would 
most probably have killed him, had he not succeeded in making his 
escape. “This,” the report truly says, “is an impression which will 
never be effaced; it is entirely owing to science, and advantageous 
to civilisation.” 





THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 


2508. Georocx Freperic GosLe and FrepERIcK SHAND HemmtnG, London, 
“Improved machinery for crushing quartz and other substances, and for 
mechanically and chemically extracting gold from auriferous stones or 
soils, and for procuring silver, copper, zinc, lead, iron, and other metals 
from their respective ores or impregnated liquids.” — Petition recorded 15th 
October, 1860. 

2820. Tuomas WELTON, New Compton-street, Soho, and EpwarD HENRY 
CRADOCK MOoNCKTON, Parthenon Club, Regent-street, London, ‘‘ Improve- 
ments in the application of electricity or magnetism to the human bod, 
for the relief of pain and cure of disease.” — Petition recorded 16t 
November, 1860. : 

2844. Francis PAuuine, Esher-street, Lambeth, Surrey, ‘Certain improve- 
ments in fountain pens.”—Petition recorded 20th November, 1860. 

2916. Joun Ross, Aberdeen, N.B., “Improvements in gas stoves.”— 
Petition recorded 28th November, 1860. 

2938. JAMES Fry, Wrotham, near Sevenoaks, Kent, ‘‘ Improvements in the 
arrangement and construction of mills for crushing and grinding grain, 
seeds, oil-cake, and like matters, the crushing principle being also 

licable to ts, minerals, and ores.”—Petition recorded 30th 





November, 1860. 

2972. BENJAMIN GREENWOOD, Southfield-square, Manningham, Bradford, 
Yorkshire, “ Imy ts in the fact of brooms and other 
brushes.”—Petition recorded 4th December, 1860. : 

3028. Ricuarp Huen Huenes, Hatton Garden, London, “Improvements in 
means or apparatus for supplying fresh air to mines and other places.” 

3030. Rosert Musuet, Coleford, Gloucestershire, ‘‘An improvement or im- 
pr ts in the facture of an alloy or alloys of titanium and iron.” 
Petitions recorded 10th December, 1860. y 

3034. ADOLPHE Josep CANU, Rue Laffitte, Paris, ‘An improved pulverising 
and bruising machine.” 

3038. JoserH TowNsEND and JAMES WALKER, Glasgow, Lanarkshire, N.B., 
“Improvements in treating bye products arising in the manufacture of 
soda and potash, for the obtainment of antichlores and other useful 
products.” 

3040. GkorGE CHARLES WALLICH, Campden-hill-road, Kensington, Middlesex, 
“Certain improvements in apparatus for taking deep sea soundings.” 

3042. Tuomas Massey, Birchin-lane, London, ‘‘ Improvements in sounding 
machines.” 

3044. James STEART, St. James’s-road, Blue Anchor-road, Bermondsey, 
“Improvements in treating skins for the manufacture of leather.”— 
Petitions recorded 11th December, 1860. 

3046. Henry Haut, Stack Steads, Lancashire, ‘‘ Improvements in machinery 
or apparatus for spinning and doubling fibrous materials.” 

3048. Henry Newey, Birmingham, “Improvements in the manufacture of 
certain parts of brellas and p Is.” 

3050. CHARLES PETERS Moopy, Corton Denham, Somersetshire, ‘‘ Improve- 
ments in the construction of gates.” 

3052. SAMUEL Tom Cornisu, Beaumont-square, Mile End, Middlesex, ‘‘ Im- 
provements in the construction of ships for the purpose of rendering 
them shot and shell proof.” 

3056. Ronert Pitt, Newark Foundry, Bath, and SrepHEeN Fitcnew Cox, 
Bristol, Somersetshire, ‘‘ Improvements in apparatus employed in the 
manufacture of leather.”—Petitions recorded 12th December, 1860. 

3057. Joun Casson, Wellington-street, Woolwich, Kent, “An improved 
machine for dressing dried fruits, and separating and removing therefrom 
the stems and other refuse without injury to the fruit.” 

3058. Joun Grorae ReyNnoups, Wharf- , City-road, London, ‘‘ Improve- 
ments in coating or covering the surfaces of smoking pipes and other 
articles, fictile, metallic, or otherwise, to obtain ornamental and useful 
effects.” 

3059. Rosert Henson, Strand, London, “Improvements in eye-glass and 
spectacle frames.” 

3061. CuARLES NEVILLE,.Great Dover-road, Surrey, ‘“‘ An improved washing 
apparatus.” 

8062. Tuomas West, Warwick, ‘‘An improved apparatus for slicing, 
shredding, and pulping turnips and other roots.” 

3063. SAMUEL Pitts, Catherine-street, Strand, London, ‘‘ Improvements in 
billiard tables.” 

3064. WinniaAm CLARK, Chancery-lane, London, ‘Improvements in the 
manufacture of gas.”"—A communication from Mr. Heber Marini, Paris. 
3065. GENERAL ORIGEN VANDENBURGH, New York, U.S., “ Improvements in 

the breech pieces of breech-loading cannon.” 

3066. Freperick Joun Evans, Horseferry-road, Westminster, and GrorGE 
Freperick Evans, Brentford, Middlesex, ‘‘ Improvements in the manu- 
facture of illuminating gas.” 

3067. Joseru Rock Coorrr, Birmingham, “An improvement or improve- 
ments in breech-loading fire-arms.” 

3068. EMANUEL Jones, Manchester, ‘‘ An improvement or improvements in 
rifling small arms and ordnance.’ 

3069. CuarLEs Reeves, Birmingham, “Improvements in breech-loading 
fire-arms.” 

3070. Rosert MusueEt, Coleford, Gloucestershire, ‘‘ Improvements in the 
manufacture of iron and steel.” 

3071. Joun Cuvss, St. Paul’s-churchyard, London, and EseNezeEr Hunter, 
Wolverhampton, ‘* Improvements in locks.” 

3072. WituiaM DANieL ALLEN, Laithfield-house, Norfolk-road, Sheffield, 
Yorkshire, ‘‘Improvements in the manufacture of the bearings or 
‘brasses’ in which the axles of locomotive engines and carriages revolve, 
and also in the bearings, ‘ brasses,’ and other parts of plummer blocks 
employed in machinery generally.” 

3073. Joun ARNOLD MELLOW, Welbeck-street, Cavendish-square, London, 
“Improvements in the facture of st pic slides.”—Petitions 
recorded 13th December, 1860. 

3074. James FENTON, Queen-street, Lincoln’s-inn, London, “ An improved 
method of securing the wearing tyres on wheels.” 

3075. Joun Jackson, West-grove, St. John’s-hill, Battersea, Surrey, “‘ Im- 
provements in lamps.” 

8077. Witttam CLark, Chancery-lane, London, ‘‘ Improvements in signalling 
from one part of a railway train to another.”—A communication from 
Andre Louis Hyacinthe de Goy, Boulevard St. Martin, Paris. 

3078. WittiAM Epwarp Newron, Chancery-lane, London, “ Improved pave- 
ment for streets."—A communication from Lucius Stebbins, New York, 














US. 

3079. Witn1amM Epwarp Newton, Chancery-lane, London, ‘“ Improved 
machinery for cutting and rounding corks and bungs.”—A communication 
from Alexander Millar, New York, U.S. 

3081. Henry BatcuEtor, Newport, Monmouthshire, ‘‘ Improvements in the 
construction and manufacture of models of ships, boats, or other vessels.” 
Petitions recorded 14th December, 1860. 

3084. George Davies, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in building bridges, ships, or other structures of iron or other metal.”—A 
communication from Richard Montgomery, New York, U.S. 

8086. Grorer Davirs, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in the construction of iron or other metal beams, and in the machinery or 
apparatus employed for such purpose.”—A communication from Richard 

ontgomery, New York, U.S. 

3088. ArTHUR KINDER, Great George-street, Westminster, ‘Improvements 
in 'y or apparatus for cutting wood.”—Petitions recorded 15th 

December, 1860. 


Invention protected for Six Months by the it of a Complete 
ven’ pro 2 4, Deposit of a Comp! 








3153. WiLL1AM Joun Gipnons, Birmingham, ‘ Improvements in stereoscopes 
and their cases.”—Deposited and recorded 24th December, 1860. 





Patents on which the Stamp Duty of £50 has been Paid. 


$172. James Boype.t, Gloucester-crescent, Camden Town.—Dated 28th 
December, 1857. 

$182. Victor Movrot, Rue de Paradis Poissonniere, Paris.—Dated 29th 
December, 1857. 

3188. Tempest Boorn, Manchester.—Dated 30th December, 1857. 

$193. RicnarD Harmer, Union-street, Spitalfields, London.—Dated 30th 
December, 1857. 

5. ALEXANDER Parkes and HENRY Parkes, Birmingham.—Dated Ist 
January, 1858. 

3178. hy seen agg Southampton-place, Euston-road, London.—Dated 
2 mber, 1857. 

3184. Joun Buake and Ricnarp Dvue@paLe Kay, Accrington, Lancashire.— 

ted 30th December, 1857. 

3185. FREDERICK OLDFIELD Warp, Cork-street, Burlington Gardens, London. 
—Partly a communication from Frederick Wynants, Brussels. —Dated 30th 
December, 1857. 

3191. ALFRED Vincent Newton, Chancery-lane, London.—A communication. 
—Dated 30th December, 1857. 

3194. CaRL Bunrine, Pratt-street, Camden Town, Middlesex.—Dated 31st 
December, 1857. 


Notices to Proceed. 

2009. EpwARD BripeMAN, Tarragona, Spain, ‘Improvements in the con- 
struction of wet gas meters.”—Petition recorded 20th August, 1860. 

2014. CHARLES EpmunpD Witson and Henry George Hacker, Monkwell- 
street, London, ‘Improvements in hinery for the facture of 
chenille.”—Petition recorded 21st August, 1860. 

2030. Sin Joun Scorr Link, Pall-mall, London, “Improvements in blocks 
for building purposes.” 

2033. JEAN Hector CHAMBON LACROISADE, Paris, ‘‘An improved apparatus 
for heating tailors’ irons and other irons, also for cooking and other heat- 
ing purposes, with irons adapted to be used therewith.”—Petitions re- 
corded 23rd August, 1860. 

2034. RicHarD RoME BEALEy, Manchester, “‘ Improvements in shirt fronts.” 

2035. Winu1aM Epwarp Gepek, Wellington-street, Strand, London, ‘ Im- 
provements in turbinical a — communication from 
Jean Larger, Felleringen, Haute Rhin, ce. 

2039. STrerHeN GREENWOOD, Butterfield-place, Cropper-lane, Bradford, 
‘Certain improvements in looms for figure weaving.” 

2043. FERDINAND PIERRE JEAN VAN DEN OUWELANT, Paris, ‘‘ Improvements 
in apparatus to be applied to fireplaces for obtaining absorption of the 
smoke, and a better combustion of the fuel employed therein.” —Petitions 
recorded 24th August, 1860. 

2057. Marc ANTOINE FRANCOIS MENNONS, Rue de I’Echiquier, Paris, “‘ Im- 
provements in the construction of axle-boxes and axle-bearings.”—A com- 
munication from Augustin Joseph Cambon, Rosieres-sur-Mouzon, Vosges, 
France. 

2058. Marc ANTOINE FRANCOIS MENNONS, Rue de 1’Echiquier, Paris, “‘ Im- 
provements in salt cellars, pepper-castors, and similar utensils.”—A com- 
munication from Mr. J. B. Laine, Paris. 

2067. CLaupe Louis Praton, Lyon Town, Paris, “ Machinery or app 
for washing yarns and other textile fabrics or materials in skeins.”— 
Petitions recorded 27th August, 1860. 

2073. Henry Marriott, Preston, Lancashire, “‘Improvements in fire- 
escapes.” —Petition recorded 28th August, 1860. 

2082. Joun Epwarps, Aldermanbury, London, and CHarues ILIFFs, 
Birmingham, ‘‘ Improvements in the manufacture of buttons.” 

2087. WiLL1AM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of iron and steel.”—A communication from Ebenezer 
Green Pomeroy, New York, U.S. 

2090. RicHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ Improvements 
in apparatus for fi ing emb d or figured fabrics in colours.”— 
A communication from Edme Germain Bossuat, Paris.— Petitions recorded 
29th August, 1860. 

2092. HirroLyTe Meee, South-street, Finsbury, London, “Improvements in 
making bread and ship biscuit.” 

2093. ANDRE ALEXANDRE BEAUMONT, South-street, Finsbury, London, ‘‘ An 
engine for raising liquids.” 

2096. Joux Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of railway chairs.”—A communication from James H. 
Swett, Pittsburg, Pennsylvania, U.S. 

2100. WILLIAM Scott UNDERHILL, Newport, Shropshire, ‘‘ Improvements in 
the manufacture of iron fencing or lattice.”—Petitions recorded 30th 
August, 1860. 

2107. Sitas Covett SAtispury, Essex-street, Westminster, and Joux 
FARMERLEY Dickson, Nottingham, ‘‘ Improvements in sewing machines.” 

2109. WILLIAM FRANcIs SNOWDEN, Chichester-place, Gray’s-inn-road, London, 
“Improved machinery for cutting chaff.”— Petitions recorded 30th 
August, 1860. 

2117. WittiaM Jounston and WiLLi1AM Ross, Glasgow, Lanarkshire, N.B., 
“Improvements in taps or valves.” 

2118. SrepHEN HarGREAVES, Ropert HOLDEN, and JAMES NUTTALL, 
Haslingden, Lancashire, ‘‘An improved warping machine.”—Petitions 
recorded 1st September, 1860. 

2160. JoserpH SipDALL Travis, Stretford, Manchester, “Improvements in 
traction engines.” 

2865. CHARLES Cowper, Sout pton-buildings, Chancery-lane, London, 
“Improvements in the manufacture of cast steel, and in the re-manufac- 
ture of old steel.”.—A communication from Louis Jules Duhesme, Henri 
Catherine, Camille de Ruolz, and Anselme Louis Marie de Fontenay, 
Paris, France.—Petitions recorded 7th September, 1860. 

2198. GILBERT LUCIEN PIERRE CoopMAN, Constantine, Algeria, ‘‘ New means 
and processes of tanning hides and skins, by which a uated 
impermeability of leathers is obtained.”—Petition recorded 11th September, 
1860. 














2642. Epwarp Harrison, WILLIAM Brapsury, JAMES BuckLey, and Dan 
GarsIvE, Oldham, ‘Lancashire, ‘‘A certain compound or certain com- 
pounds to be used as a substitute for gunpowder.” —Petition recorded 29th 
October, 1860. 

2742. ANGELO JAMES SEDLEY, Regent-street, London, “Improvements in 
chairs, sofas, and other articles of furniture used to sit or recline upon.”— 
Petition recorded 7th November, 1860. 

2830. THoMAs Moreton Jones, Finchley-common, Middlesex, ‘ An improved 
apparatus for containing, igniting, and holding wax taper and other 
matches.”— Petition recorded 17th November, 1860. 

2916. Joun Rose, Aberdeen, N.B., “Improvements in gas stoves.”— 
Petition recorded 28th November, 1860. 

2974. FRANK JAQuEs, Droylsden, near Manchester, “Improvements in or 
improved apparatus applicable to rifled or other muskets, and to other 
fire-arms.”—Petion recorded 4th December, 1860. 

3010. Rosert Musuet, Coleford, Gloucestershire, ‘‘An improvement or im- 
provements in the manufacture of an alloy or alloys of titanium and iron.” 
Petition recorded 8th December, 186. 

3030. Ropert Musuet, Coleford, Gloucestershire, ‘‘ An improvement or im- 
provements in the manufacture of an alloy or alloys of titanium and iron.” 
Petition recorded 10th December, 1860. 

3045. Ropert Musuet, Coleford, Gloucestershire, ‘Improvements in the 
manufacture of cast steel.”—Petition recorded 12th December, 1860. 

3062. Tuomas West, Warwick, “An improved apparatus for slicing, 
shredding, and pulping turnips and other roots.” 

3367. Josep! Rock Cooper, Birmingham, ‘‘An improvement or improve- 
ments in breech-loading fire-arms.” 

3070. Rosert Musuet, Coleford, Gloucestershire, ‘Improvements in the 
manufacture of iron and steel.”” 

3071. Joun Cuvss, St. Paul’s-churchyard, London, and Esgnezer HUNTER, 
Wolverhampton, “Improvements in locks.” — Petitions recorded 13th 
December ,1360. 

3075. Joun Jackson, West-grove, St. John’s-hill, Battersea, Surrey, ‘Im- 
provements in lamps.”—Petition recorded 14th December, 1860. 





And notice is hereby given, that all persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 


List of Specifications published during the week end’ 
21st December, 1860. ing 
1218, 10d. ; 1219, 1s. 9d. ; 1227, 3d. ; 1229, 10d. ; 1280, 1s. 2d. ; 1231, 3d. ; 
1232, 6d. ; 1283, 3d. ; 1234, 5d. ; 1235, 7d. ; 1237, 10d. ; 1288, 7d. ; 1239, 3d. ; 
1240, 6d. ; 1248, 1s, Od. ; 1249, 3d. ; 1250, 81. ; 1251, 6d. ; 1252, 3d.; 1254, 
8d. ; 1257, 7d. ; 1259, 3d. ; 1292, 6d. 








*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office order, made payable so him at the Post-office, High Holborn. 











ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE Enotneer, at the office of her Majesty’s Commissioners pry toe he 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


1491. W. W. SiEian, Myddleton-square, London, “* Neutralific motive 
power engine.” —Dated 20th June, 1860. 
This invention cannot be described without reference to the drawings. 
1493. A. AuTHOR, Southampton, ‘‘ Motive power.””—Dated 20th June, 1860. 
The object of this invention is to obtain continuous movement by atmo- 
spheric and hydraulic pressure, and consists in the use of two cylinders or 
hollow tubes, circular, square, triangular, polygonal, or other form which 
contain water in equilibrium, and are either internally or externally encased 
at either end by hollow tubes of the same form, containing valves which are 
internally fitted at either end. As the cylinder rises, it causes the water to 
rise between the valves, and, descending by its own weight, causes the 
water to overflow the top of tube or cylinder, and rush over an overshot 
breast or undershot wheel, which whee! imparts to the tubes an alternate 
vertical motion by rods, cranks, eccentrics, hydrostatic balance, or similaf 
li The number of strokes of the tubes is multiplied at will by 





= James Lona, Gorleston, Yarmouth, Norfolk.—Dated 31st D. ber, 





Patents on which the Stamp Duty of £100 has been Paid. 


2996. Epwarp Josgpa Hveurs, Manchester.—A communication.—Dated 
27th December, 1853. 

$026. HeNR1 CATHERINE CAMILLE DE RvoLzZ and ANSELME DE FoNTENAY, 
Paris.—Dated 30th December, 1853. 





means of tooth wheels, or wheel and eccentrics, applied to the wheel pro- 
pelled by the water.—Not proceeded with. 
1506. T. WALKER, Birmingham, “‘ Indicating the height of water in steam 
boilers.” —Dated 21st June, 1860. 
The float in the boiler is, according to this invention, connected to a rod 
which passes upwards through a suitable guide frame into an external 
chamber provided with a transparent medium, as glass or talc, adapted to 
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resist the pressure of steam in the boiler: the glass is preferred to be 
enamelled on one side, in order that the position of the top of the rod, or a 
finger, or other mark thereon, ~ be the better seen ——— the opposite 
side. The _— of the is to indicate, through the mt 
medium, the height of the float, and consequent height of water in the 
boiler. When the float descends beyond a determined point, the rod acts to 
open a whistle, when the sound obtained by the escape of steam indicates 
to the attendants. The patentee also forms the rod adjustable in length in 
order to its being adapted to its different boilers or different heights of 
water therein. He prefers to use a float lighter than the water in the boiler, 
but when using a heavier float he employs a spring counter! ce, 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

497. H. F. Hiron, Chipping Campden, Gloucestershire, and R. Fru, 

; ae RK... Walworth, 9. An improved vertical paddle-wheel,”— 
Dated 20th June, 1860. } : ; 

The paddle-wheel, according to this invention, is composed of three 
frames of the same dimensions, the axle passing through the centres of two 
frames, and made solid. The side frame revolves upon a bearing or eccentric, 
the centre of which is above the shaft, the axle passing through it. Attached 
to the bearing is a cog wheel, which, on turning the screw by means of a 
handle, is caused to revolve, and, carrying with it the bearing or eccentric, 
thus shifts the frame, which is attached to the floats by means of arms, 
which are also attached to the axle carrying the floats. Thus, by the 
revolving of the bearing, they are made to feather the water at any required 
angle, and are capable of being adapted to any draught of water. 

1511. H. B. Stevenson, Alfred-street, Bedford-square, London, “* Improve- 
ments in apparatus for propelling, and in other rotatory apparatuses.” 
—Dated 21st June, 1860. 

For the purposes of this invention the inventor proposes to employ two 
wheels, placed at a suitable distance apart, and arranged so that they may 
revolve together, their planes of revolution being parallel to each other : 
but the wheels are eccentric to one another, that is to say, the centre of one 
wheel is above, or at the side of, but behind, or in an oblique line with, 
that of the other; these wheels carry between them plates, boards, vanes, 
frames, buckets, or vessels, sails or other appliances or instruments, accord- 
ing to the object of the apparatus, each of which such plates, appli , or 








of machinery or apparatus for making bricks, and other similar articles, in 
a continuous manner, direct from the pug-mill or otherwise, and consists in 
the employment of an endless chain of moulds, each mould being considera- 
bly deeper than the thickness of the brick, and provided with a pressing 
piston, operated upon by rollers working up inclines as the chain moves 
along. is endless chain passes beneath a pug mill, and the patentee pre- 
fers to use the peculiar pug mill for which he obtained letters patent the 
19th day of October, 1847 (No. 2,672). Aseach mould is filled, it is conveyed 
beneath a stationary plate or grating, against which the clay in the mould is 
pressed by the gradual rising of the internal piston, and, in the case of a 
grating being used, the superfluous clay will pass through the grating, and 
may be made to re-enter the pug mill whilst the moulds continue their 
course below a fixed plate, against which the clay is pressed by the continued 
rising of the piston. The pressed bricks so formed are forced out of the 
moulds by the continued outward motion of the pistons after leaving the 
fixed plate, and are deposited on to an endless travelling band, which con- 
veys them away to any convenient locality. If preferred, the moulds may 
be filled by hand, thereby nsing with the pug mill, or they may be used 
simply for pressing bricks already made. Another part of the invention 
consists in the application of a roller to the lower end of each of the pugging 
shafts of the hereinbefore referred to improved pug mill, whereby drain 
pipes are more easily made, as the clay is forced or squeezed more effectively 
through the die. He also eee to place the pugging shafts and pug 
mills so near to each other that their respective knives will cross or intersect 
each other during their rotation. ‘Ihe stones which may be in the clay are 
removed by a screening grating, and are carried round by the lower blades 
to the two opposite sides of the pug mill, and may be removed through doors 
made therein for that purpose. 

1508. W. P. Eastman, Newark, New Jersey, ‘‘ Bolts for fastening doors, 

gates, and windows.”—A communication.— Dated 21st June, 1860. 

This invention cannot be described without reference to the drawings. 

1513. W. BuckweL, Phenix Stoneworks, East Greenwich, ** Moulding 
blocks, slabs, pipes, §c.”— Dated 21st June, 1860. 

The chief object of this invention is to produce, by means of cement, pipes 
and slabs and blocks of various forms, suitable for building and other pur- 
poses, and of a quality that will possess the consistency of stone, by subject- 
ing the cement to percussion or rolling pressure while in a moist state. To 
this end, when percussive pressure is to the means of imparting solidity 
to the moulded articles, the inventor provides moulds of suitable form, and 
capable of sustaining great pressure, and so constructed that they will 
readily expand or open to permit of the disch of the moulded article 





instruments is held to, or carried by, both wheels at points which are on 
each wheel equi-distant from the centre of that wheel, and at the same 
distance from each other in one wheel as in the other, those of the first 
wheel being the same distance from the centre of that wheel as those of the 
second wheel from the centre of that second wheel. This may be con- 
veniently arranged by holding each plate frame or other instrument or 
appliance at one angle to the rim of one wheel, and at the diagonally oppo- 
site angle to the rim of the other wheel, by means of pins, rods, or 
arms fixed at the extremity of, and at right angles to, the radial arms of the 
wheels, and entering sockets at opposite sides of the plate, and so carrying 
it ; but the plates, frames, or other appliances are not fixed fast on the 
wheels, but so held to them that, though carried with them in their revo- 
lution, yet in all positions of the rotation they, that is, of course, their 
planes or like sections, would always be parallel to the same imaginary 
plane, and never in an angular direction to one another. Thus, supposing 
the wheels mounted vertically, then if their centres were one above the 
other, the plates would always be vertical, and if their centres were sidewise 
(the wheels being mounted vertically), the plates would always be hori- 
zontal, whatever the position of revolution. A cap, casing, or sheath may 
be so contrived as to subtend or surround a portion of the periphery.—Not 
proceeded with. 


—_———_ 


CLass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1474. H. WiDNELL, Lasswade, Edinburgh, ‘‘ Printing and steaming threads 

and yarns.’’—Dated \6th June, 1560. 

The peculiarity of the present arrangement is, Firstly, in respect to the 
use of printing tables divided as explained, and suitable to admit of the use 
of long narrow blocks or rules, suitable for carrying on the process of 
printing according to Whytock’s system of printing each yarn with the 
colours thereon which go to produce the pattern when the proper number 
of yarns are brought together after they have been separately printed. The 
Second part of the invention consists in the combined use of a pair of 


cylinders for the purpose of printing threads or yarns of worsted, or of , 


other material, and their use differs principally from those now employed 
by reason of a long axle being applied, which is supported in the middle, 
and has a cylinder placed on each end. By this arrangement the same 
pattern may be printed at the same time in two different sets of colours. 
The Third part of the invention consists in an improved method of steaming 
threads of worsted, or other material, after printing. According to this 
part of the invention, the patentee uses a frame of wood or metal, across 
which are strips of glass, metal, slate, or any other suitable material. When 
the hanks of printed yarn are taken off the cylinders, instead of being !aid in 
trays on a bed of seeds, as by the old method, they are laid on the cross- 
pieces of glass, metal, or slate, or other material used, and the refuse colour 
falls into the bottom of the tray; or a separate tray to receive the refuse 
colour that may exude from the yarn in steaming may be used. 


nee a Glossop, Derbyshire, ‘* Spinning.”—Dated 19th June, 


These improvements relate to such self-acting mules and machines of a 
similar nature in which friction cones (or, in other words, a friction cone 
fitting into a conical recess or friction-box in the side of a strap pulley) are 
used, in place of fast and loose pulleys, to-prevent the necessity of passing 
the driving strap from the fast to the loose pulley, and vice versd, as 
described in the specification under letters patent granted to Richard 
Roberts, of Manchester, on the 15th June, 1847, and consists, First, in 
causing the friction cones to be put into, and taken out of, contact by 
means of springs acting on levers in connection with a cam, instead of the 
cams and lever described in the said specification ; and, Secondly, in making 
the friction cone used in the above arrangement (which is fastened to the 
shaft) ‘‘ double,” that is, in the form of two conical pieces united at the 
bases, to allow of its being used for backing off, as well as for the strap 
pulley, by being alternately brought into contact with one and the other of 
two separate recesses, pulleys, or friction boxes. 





Ciass 4.—AGRICULTURE. 
Including Agricultural ~~ Windlasses, Implements, Flour 


ills, &c. 
1473. W. CLark, Chancery-lane, London, “‘ Storing and preserving grain.” 
—A communication.— Dated 16th June, 1860. 

The granary, according to this invention, consists of a reservoir divided 
into several compartments, or of a number of cylindrical reservoirs placed 
vertically side by side, like a nymber of immense organ pipes, on a single 
floor, or on one with a double bottom, where each reservoir empties itself 
into the winnowing machine, or into sacks. When the granary is co’ 
of several cylindrical reservoirs juxtaposed, the grain is housed in the 
spaces left between the cylinders. In order to preserve and clean the corn 
of the reservoir containing it, the corn then falls into the winnowing ma- 
chine, which purifies it, and delivers it on to a chain of buckets, by which 
it is raised to the highest point of the granary to fall into another reservoir. 
The principle of the preservation which the patentee wishes to protect is 
Seoal chiefly on an energetic ventilation (repeated several times in a year) 
of the mass of grain—more frequently for wheat than for other grain—by 
means of a winnowing or other equivalent machine, until every grain of the 
total contents of the granary has passed periodically from one compartment 
to another. Besides the square and cylindrical reservoirs, he also builds 
them of segments of baked clay. He also desires to protect the system of 
housing grain in immense amphoras with pyramidal bases, which would be 
impracticable if built in any other way of baked clay except in segments. 
The details of this invention are excessively voluminous, and cannot be 
quoted here in full. 

1477. J. Kine, Wellesbourne, and F. SovruaM, Eatington, Warwickshire, 
“ Rope porter to be used in steam ploughing.” —Dated 18th June, 1860. 

In this rope porter the ye which carries the pulley is not fixed rigidly 
to the bar which supports it, but turns upon a joint on the said The 
said upright can be fixed or held in a vertical position by a lever jointed to 
the bar carrying the upright, the said bar carrying at its short end a stop or 
catch which engages with the upright and fixes it vertically. The said lever 
is pressed upon by a spring to make it act upon the upright. When it is 
wished to throw the rope off the pulley, the lever is pressed and disen: 
from the upright carrying the pulley, and the bar of the porter is slightly 
raised ; the upright ——s the pulley immediately falls slightly beyond 
the two wheels of the axle or shaft, by which means the rope is released 
a es av. pre ber pm — > —_ of the wheels, the rope porter 

out of the vi p 
cultivator.—Not proceeded with. ay ee a er 


CLass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 
1494. H. Wimpau, Ald ton, Berkshire, “ A, i i 
tiles, and drain pipes.”—Dated 20th Jiane, Yeon. 1” aking bricks, 
This invention relates, First, to a peculiar construction and arrangement 





d therein. When, for example, he wishes to mould blocks for 
building purposes, he adopts, by preference, the form of a double hexagon. 
Blocks of this form in cross section he makes of any required length, and 
gets by their use a most perfect bond. For a. and irrigating pur- 
, and such like uses, he proposes to make such blocks hollow, by the 
insertion of a core or cores in the mould box. As blocks§Jmanufactured 
according to this invention have great tenacity, and little tendency to 
friability, he proposes to adapt them for supporting the rails of railways.— 
Not proceeded with. 
1514. A. Jutreav, Orleans, “‘ Plating and plastering houses and public 
buildings with natural stones.”—Dated 22nd June, 1 


consisting principally of omnes, antimony, arsenic, iron, and other metals, 
the presence of which greatly impairs its softness and ductility. Now the 
object of this invention is to remove these impurities, and to soften and 
purify the lead, and this is effected by the admixture of oxidising agents 





with the lead when at a temperature higher than its melting point. The . 
oxidising ts found most efficacious are the nitrates and the Bi-sulphates 
of soda and potash. 


Ciass 9.—ELECTRICITY. 


CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1439. P. Fromont, Chatelinau, Belgium, ‘* Machinery for the ascending 
and descending in pits or mines, §c.’’—Dated 12th June, 1860. 

This invention consists of two series of gearing or toothed wheels placed 
opposite each other at intervals, in frames let into the masonry or rock of 
the shaft of the y or mine the entire depth thereof, each pair of wheels 
being coupled in the same axis. In connection with the above is a dige to 
hold the wagons or the workmen ; the said is fitted with racks suffi- 
ciently long to gear into four of the wheels above mentioned. Upon rotatory 
motion being imparted to the weeels aforesaid in the proper direction by 
crank handles or otherwise, and these said wheels acting upon the racks 
attached to the cage, the cage will ascend with its load, and any number of 
cages required for the service of the pit or mine may be caused to ascend by 
these means. Each set of the toothed wheels above mentioned is furnished 
with two rods connecting the crank handles of the said wheels from the 
top to the bottom of the pit or mine ; the said rods are intended to receive 
continuous motion from a steam engine. By means of this ta 
simultaneous and continuous movement is ensured, whether there be a load 
to raise or let down or not. The unloaded cage is transferred’ to the 
descending part of the shaft of the pit or mine, which is also fitted with 
similar mechanism to that above described, and by reversing the direction 
of motion of the machinery, the empty cage may be lowered down the shaft 
ready to bejloaded and again raised as before stated.—Not proceeded with. 


1440. C. Lowenstein, Crutched Friars, London, ** Paying out submarine 
cables.”—Dated 12th June, 1860. 

The object of this invention is effected by regulating the rate of paying- 
out the cable by a self-acting apparatus acting in union with the motions of 
the vessel, and the said self-acting —~ is governed by a pendulum 
which remains relatively stationary whilst the vessel pitches, and is con- 
nected by suitable apparatus with a brake acting on a drum round which 
the cable passes. 

1445. J. H. Twierey, Paris, “Ink for printing.”—Dated 12th June, 1860. 

In order to manufacture printing ink the inventor employs black 
obtained from carbonised schist and boghead mineral, and purifies the resin 
oil used in the fact by extracting therefrom their acid portions, and 
destroying their disagreeable smell by treating them with carbonate of soda 
and potash. The manufacture is effected as hereafter explained. The schist 
or boghead, which must be free from quartzy substances, is distilled. He 








The patentee claims covering, renewing, or altering the apy of 
style of architecture of the exterior of houses or edifices of every description 
with plates, slabs, or veneers of natural stone, dovetailing the one into the 
other, and fitting into the body of the building, whether by the system of 
tongue groove and tenon described, or by any other similar mode of attach- 
ment. 


Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
1498. F. C. Simons, late Captain in the Bengal Artillery, “* Ordnance.” — 
Dated 20th June, 1860. 

This invention relates to a new and improved method of keeping the bore 
of rifled and other cannon clean, and of keeping the breech-screw employed 
free from dust and dirt, whereby increased facility and safety in loading are 
obtained, and greater accuracy of fire. The main advantage of this inven- 
tion is owing to the dirt and bits of the old smouldering cartridge-bag, from 
the previous discharge, being pushed right through the gun before inserting 
a fresh cartridge. A few inches behind the vent, pierced right through the 
gun, the inventor forms a rectangular or other hole in communication with 
the bore, made solely for the purpose of carrying away the dirt and foulness 
produced by the explosion. is is effected by a wad being pushed into it 
from the muzzle by a ramrod. This wad may be dry or not, or greased, and 
of any form. A thick, flat, greased wad, however, is preferred. For the 
purpose of closing up the end of the bore, a heavy male breech-screw is made 
to work within a corresponding female screw, the latter somewhat longer 
than the former; the pin or fore part of the male screw is made to pierce 
the gun, and enter the rectangular cavity for the purpose of closing the 
bore. The gun having been fired, the male screw is made to recede by turn- 
ing a handle, leaving the rectangular vertical cavity behind the vent clear. 
A wad is then pushed through, and the bore again closed by advancing the 
screw. There are modificati included in the specification, but the essen- 
tial features of the invention are given above. 

1504. W. A. Mann, Thowley House, near Faversham, “* Cartridge-pouch.” 
— Dated 2ist June, 1860. 

This invention consists of a cartridge-pouch which will securely retain 
ball or other cartridges, keeping them separate from each other, out of 
which each cartridge may be separately taken without disturbing any other 
one, and which may be filled or replenished at once with as many cartridges 
as it will hold formed in a packet, bundle, or case, and therein already fixed 
and arranged in a manner convenient for their separate withdrawal in a 
similar way from the pouch, whereby the usual injury to the cartridges by 
pressure, friction, and shaking, is prevented, as well as the usual noise occa- 
sioned by their rattling in the pouch through the motion of its wearer, and 
the replenishment of the pouch with ammunition, in battle or elsewhere, 
is effected in a rapid and effectual manner without the risk of loss or 
injury to the cartridges. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1488. J. J. WeLcn, Cheapside, London, ** Neckties, scarfs, and cravats.”— 
Dated 19th June, 1860. 

The bows of the neckties are, according to this invention, to be made and 
secured to one end of the band of the tie, at the back of which is attached a 
small cross loop, either of elastic material, leather, or other suitable sub- 
stance, beneath which the other end of the band is passed, thus forming one 
end of the bow. For scarfs and cravats the same cross loop is used inside 
the band, the end thereof passing through in the manner described, and the 
ends of the scarf fastened in front of the whole so as to hide the fastening.— 
Not proceeded with. 








Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tonniag, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


1480. T. W. Keates, Chatham-place, Blackfriars, ‘* Separating carbonic 
acid gas from the gaseous products derived from the distillation of peat 
and other vegetable matters.””—Dated 18th June, 1860. 

This invention consists of a compound process or operation capable of 
yielding two distinct and important results. To this end the patentee pro- 
vides a vessel or apparatus of any suitable form or arrang » Which will 
permit either of passing the gas through liquid, or of submitting the gas to a 
shower of the liquid ; this vessel is charged in a proper manner with acetate 
or other soluble salt of lead. Into the purifying vessel thus charged, he 
conducts the partially purified gas, which, in pa See the liquid 
containing the acetate or other salt of lead, or in being subjected to a 
shower of the same, will part with the carbonic acid diffused throughout 
the volume of gas, the salt of lead taking it up, and forming therewith the 
chemical combination known as carbonate of lead or white lead. The heat- 
ing or illuminating gas will thus be rendered free of carbonic acid, and the 
white lead, as it accumulates in the purifier, may be removed and 
washed and dried, after which it will be ready for the market. 


1483. A. R. Arratt, St. Helen’s, “‘ Carbonate of soda.”—Dated 19th June, 
1860. 





The object of this invention is to produce crude soda or black ash from 
salt cake or sulphate of soda, by using a smaller proportion of limestone or 
chalk than is generally used for this purpose, Bear og a saving of limestone 
or chalk is effected, and the waste remaining r the extraction of the car- 
bonate of soda from the black ash by lixivation is of such a composition 
that, on adding to it, hydrochloric and sulphuretted hydrogen is evolved in 
a sufficiently pure state for burning for the production of sulphuric acid in 
the leaden chambers used for this purpose.—Not proceeded with. 

1490. A. Verwey, St. Augusiine-road, Camden Town, “‘ Softening water,” — 
Dated Wth June, 1860, 

The jients used for the purposes of this invention are soluble silicate 
of soda, in combination with bi-carbonate of soda, or other known ingre- 
dients, that act upon the lime salts contained in water, but the inventor 
prefers the use of bi-carbonate of soda.—Not proceeded with, 
as W. Baker, Sheffield, ** Softening and purifying lead.”—Dated 21st 

‘une, 1860. 
Lead, as it occurs in commerce, frequently contains a number of impurities 





parates the oils for burning, and gathers the black resulting therefrom. 
This schist or boghead black is afterwards pounded and mixed with an oil 
substance composed of about 70 parts of deacidified and disinfected resin oil, 
and 3C parts of colophony or resin liquified under heat. This oily substance 
and the black are used in about the proportions of 60 parts of the former to 
40 parts of the latter.—Not proceeded with. 


1447. J. Lancaster, Dunmurry, Belfast, “* Whetstones.”—Dated 13th June, 
1 





860. 

The patentee claims, First, making whet or scythe stones with a metal 
rod through them. Secondly — whet or scythe stones attached to a 
handle of wood or other material. irdly, making scythe stones with a 
shield or guard placed between the stone and handle, or formed by the 
handle projecting beyond the stone, so as to protect the hand from the edge 
of the scythe when being sharpened. 


1446. L. Peuuissier, Bordeaux, “ Lifting and moving blocks of stone.”— 
Dated 13th June, 1860. 

The apparatus for carrying this invention inte effect forms a sort of strong 
iron pincers, between the jaws of which are taken the blocks of stone or 
other loads ; the said pincers are connected to the lifting rope, chain, or 
tackle of a crane or other suitable machine for lifting and carrying the block 
or load from one spot to another, while, by the effect of the weight of the 
block or load, this latter is firmly taken hold of by the above-mentioned 
catching jaws of the pair of pincers.—Not proceeded with. 


1449. W. Weston, Camden-town, Middlesex, and B. Price, Mile-end, 
London, ** Ovens for baking.”"— Dated 13th June, 1860. 

This invention co in constructing ovens with a furnace at the side, 
or other convenient part, and with flues running under at the side 
over the crown of the oven, before communicating with the chimney. For 
the purpose of readily getting at the flues the patentees construct a passage 
underneath the bottom set to enable a man to gain access to and cleanse 
them. They use no fire inside the oven. 


1450. G. H. Cuaturn, Gresham-street, London, “ Ribs of parasols, §c.”— 
Dated 18th June, 1860. 

This invention relates to those parasols made with a flounce or other like 
ornament, and consists in forming in or fixing to the rib a lug or projection 
pierced or perforated at or about 2 in. more or less from the tip, for the pur- 
pose of securing the covering’, and, if need be, the top of the flounce.—Not 
proceeded with. 

1451. A. V. Newton, Chancery-lane, London, “ Weighing machine.”—A 
communication.— Dated 13th June, 1860. 

This invention relates, First, to an improvement in the scale beam ; 
Secondly, to a mode of hanging the platform, and applying the same to the 
levers which form a connection between it and the beam. The object of 
the invention is to enable the platform to adjust itself properly to the levers 
on which it rests ; also to make suitable provision against difficulties attend- 
ing the winding or twisting of the platform timbers, and to facilitate the 

nt or adjust it of the weight of the beam, and the noting of the 
weight of articles counterpoised on the platform. The invention cannot be 
described without reference to the drawings. 
1452. J. J. Bowen, Great Dover-street, Southwark, “ Soldering irons.”— 
Dated 13th June, 1860. 

This invention comprises the constructing a movable bit for a gas solder- 
ing iron by making such bit hollow with corrosive perforations. This 
hollow may be carried up or not to the solder at the point of the bit, as the 

»ractical purposes to which the bit is to be applied may require, and the bit 

8 to be screwed or secured into the proper stock. The gas is ignited in the 

stock of the bit, and should be forced on by means of a blow-pipe, an 

> eed blow-pipe being the most suitable for this purpose.—Not proceeded 

with, 

1453. G. Deauretis, Naples, “Preventing and detecting for. or 
alterations of figures in cheques, bank notes, §c.""—Dated l4th June, 
1860. 





This invention consists in so printing on the bill a progressive series of 
numbers or letters or other conventional signs that they represent a pro- 
gressive series of sums of money, and that any of them can be ei en 
off or defaced by an indelible mark. The operation of the improvement is 
the following :—When a sum is written on the bill, the correspending 
number, letter, or sign, is either taken off or defaced as aforesaid, and thus 
the absence or defacement of such number, letter, or sign, indicates the sum 
originally written on the bill.—Not proceeded with, 

1459. G. Davies, Serle-street, Lincoln’s-inn, London, “ Life-preserving 
mattress.””"—A communication.— Dated 15th June, 1860. 

This improved life preserving mattress is constructed as follows :—Within 
an oblong frame of sufficient length and breadth to fit the ordinary ey 
berths of a vessel (the frame being composed of thin light but strong 
firmly secured at the corners), is placed a of cork ngs or 
shavings, which are confined at the ends and sides by an yee 
and at the top and bottom by a strong net work, which is 
entirely round the inner frame, the net work being covered by oiled canvas 
or other waterproof material, and the whole being secured by longitudinal 
and transverse ropes or bands drawn perfectly tight, and securely tied on 
the outside of the frame. To these ropes or bands four other ropes or bands 
are connected, and to the latter are attached four cork floats, the size and 
form of eavh float being such that they may be easily packed out of the way 
under the mattress when the latter is placed in a berth. The outer frame, 
which projects above and below the mattress, not only prevents damage to 
the latter when it is thrown overboard for service as a life-preserver, but 
forms a bulwark on the latter. Pockets or other suitable attachments for 
the storing of water or provisions may be easily secured to the frame. 


1460. J. Mackrow, Poplar, ‘* Alarm locks and] latches.” —Dated 15th June, 
1860. 





Upon the upper and lower sides of the lock case are formed bosses in 
which are placed pinions working in racks, one cut on the top of the key 
bolt, the Other on the under side of the spring bolt ; thus either one can be 
withdrawn by turning a handle, without the use of a key, and di 
with the costly mechanism usually in the interior of locks. On the 
side of the end of the key bolt (which passes through the striking box) is 
placed a r, taking into a slot at the end of a vertical rod, attached by 
a spring to a bell or bells placed in any desired part of the house, so that, 
upon any attempt to withdraw the bolt, the spring rod mes disengaged, 
which sets the bell or bells in motion, thus giving the required alarm.--Not 
proceeded with, 

1461. J. West, Birmingham, “* Bowls or rollers of castors for furniture.”— 
Dated \5th June, 1860. 

The patentee claims making the said bowls or rollers wholly or mainly of 

the material known in commerce as vegetable ivory or corozo or corrusco 
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nuts, whether the said bowls or rollers of vegetable ivory or corozo or 

corrusco nuts be left in an uncoloured state, or painted, stained, dyed, or 

otherwise ornamented. 

1466. M. and M. Myers and W. Huu, Birmingham, “ Holders and con- 
nectors for holding papers, and fancy wares exposed for sale or for 
private use.” —Dated 16th June, 1860. 

This invention consists in forming, from thin sheet steel, or partly steel and 
partly brass, German silver, or other suitable sheet metal, spring clips and 
hooks, so shaped and bent as to render them suitable for holding and sus- 
pending prints, papers, and other general light fancy wares, such as are 
commonly exhibited in shops, bazaars, markets, or fancy fairs for sale, or 
otherwise. 


Dri, Sueps ror Votunteers.—The want of large covered spaces 
for the drilling of volunteers in the evening is much felt. It is difficult 
to find buildings sufficiently spacious, and the cost of erecting them 
has been beyond the means of most corps. Captain Fowke, R.E., 
has lately constructed a shed at South Kensington for the use of the 
1st Middlesex Engineer Volunteers, which seems to have solved the 
problem of economy. The shed is 90 ft. long by 40 ft. wide, and 
about 25 ft. high; it is made of wood, without framing, covered 
with felt and oil canvas. The cost has been only £82, which has 
been paid by the volunteer engineers out of their own subscriptions. 
A large meeting is to take place on the 12th January at the South 
Kensington Museum, in aid of the Building Fund of the Lambeth 
School of Art, and it is proposed that this occasion shall be used to 
exhibit this drill-shed to the public, in order to show volunteers at 
what a trifling cost they may be provided with covered spaces. 

Acapemy or Scrences.—At the last sitting M. d’Abbadie presented 
the Academy with a copy of Hermae Pastor, the work of an author 
who flourished before the Fathers of the Church, and is supposed 
to belong to the first century of our era. Europe only possesses 
two manuscripts of this writer, which in many points do not agree. 
M. d’Abbadie has discovered a third in Ethiopia, which he has 
transcribed and translated into Latin, the Oriental Society of Ger- 
many having undertaken its publication —M. Longet was elected 
by ballot a member of the Section of Anatomy and Zoology, in the 
room of M. Duméril, deceased.--The Minister of Marine sent in an 
extract of a report from Capt. Trébuchet, of the Capricieuse cor-t 
vette, dated Amboyna, Aug. 28, 1860, and in which he states tha 
on the night of the 20th of that month, while tacking to reach 
Amboyna, lying at about 20 miles E.N.E., he and his crew witnessed 
the curious spectacle of the Milky sea, which the Dutch call the 
Winter sea, because both the sky and the waters present the appear- 
ance of fields covered with snow. The phenomenon lasted from 
7 p.m. until the return of daylight. They at first attributed it to 

the reflection of the moon, then only three days old; but as the 
appearance continued after the moon had set, this explanation had 
to be discarded. A bucketful of sea-water having been drawn up 
and examined, it was found to contain about 200 groups of animal- 
cule of the same thickness (that of a hair) but of different lengths, 
varying between one and two-tenths of a millimetre, and adhering 
to each other by tens and twenties, like strings of beads. These 
insects emitted a fixed light similar to that of the fire-fly, or glow- 
worm, and it was admitted on all hands that the white appearance 
of the sea could only be attributed to these minute creatures, the 
numbers of which’ must therefore exceed all imagination.—M. 
Duroy announced the discovery of a new neutral and colourless 
é It is well known that iodine gives a blue colour 
io starch, thus forming ‘an iodide. M. Duroy brings this iodide into 
jontact with yeast, and thus deprives it of its colour. In this state 
tt is very soluble in water, insoluble in alcohol, sweet, gummy, and 
eneapable of crystallisation. 

Foreran Any Conostan Jorrinas.—The first section of the Smyrna 
and Aden Railway, about 30 miles in length, has been opened. In 
consequence of the breaking of wires, caused, it is stated, by intense 
cold, the transmission of telegrams has been interrupted on several 
of the French lines of telegraph.—In addition to the usual mail to 
Cuba, by the West India mail steamer, on the 2d of every month, 
mails for Havana and St. Jago de Cuba will, in future, be made up 
for despatch by the packet leaving Southampton on the 17th of each 
month, to be conveyed by British packet as far as St. ‘Thomas's, and 
thence by a Spanish steamer.—The Observer states that a telegraph 
cable will be immediately sent out toconnect Malta with Egypt. The 
Red Sea and Indian telegraph will be repaired.—Sir Morton Peto 
has been making arrangements with the Danish Government for a 
line of railway through Jutland.—The second section of the Per- 
nambuco Railway was to be opened on the 2nd of December.—One 
of Eriesson’s calorie engines has been attached to a ponderous 
lighthouse fog bell in the United States, with extraordinary 
“striking” effect. The cost is very trifling, half a bushel of 
coal answering for thirty hours’ driving. This is worth looking 
to by both our northern and = southern lights folk. — In 
Russia, in 1859, it appears that the number of steamers navi- 
rating the rivers and canals of that country was 358, of which 185 
Tilomed to different companies, 170 to private persons, and 3 to the 
Ministry of Marine.—Sir James Hudson left Turin for Florence 
about a week ago. It is not unlikely that the object of his journey 
is to come to some understanding with Ricasoli and the almost 
autonomous ‘Tuscan Government respecting the duties on iron. 
Those duties are considerably higher in the Tuscan than in the 
Sardinian tariff, as the object of the late Grand Ducal Government 
was to protect the industry of the Elba mines.—The ironworks and 
machine shops of St. Louis are large and numerous. Great quan- 
tities of metal are brought from the Iron Mountain and Pilot Knob, 
85 miles distant. Dr. Lytton says:—* There is ore enough, of the 
very best quality, within a few miles of Pilot Knob and_ Tron 
Mountain, above the surface of the valleys, to furnish 1,000,900 tons 
per annum of manufactured iron for the next 200 years.” The ore 
vields variously from 60 to 80 per cent. of metal. The quantity 
above the level of the valley is easily estimated. 









jodide of starch. 


Iron Mountain is 228 ft., and its base covers an area of 500 acres, | 


which gives, according to Dr. Lytton, 230,187,375 tons of ore. But 
this is only a fraction of the ore at this locality. On a supposition 
that it continues of the same size, every foot of descent will give 
over 8,000,000 tons of ore. Pilot Knob is 581 ft. high, and 
covers an area of 360 acres, which would give 14,000,000 tons.— 
It now appears quite certain that the anticipations formed of the 
character of the copper placer, recently discovered at St. Flavien, 
near Quebec, were tly justified by the actual facts as developed by 
a subsequent careful examination. The veins have been traced tor 
a full mile, and everywhere the ore seeems to be of great richness. 
Surface specimens are said to contain from 20 to 40 per cent. of cop- 
er. 
printing paper from straw. That 
recently printed our journal from paper made from oat straw, by a 
process discovered by Mr. Weir; and in making know n to our 
readers this important discovery, we express our satisfaction relative 
to the result already obtained, and we predict that this paper will be 
rendered so perfect that straw will soon supplant rags in the fabrication 
of paper. Messrs. Pratt have shown us samples of straw paper in every 
respect equal to that made from rags ; and they are busily engaged in 
organising a company for the purpose of carrying out this impor- 
tant discovery on a large scale.”"—Mr. Charles W. Felt delivered a 
lecture in Boston, U.S., last month, illustrative of his machine for 
setting, spacing, justifying, and distributing type. He performs the 
work by striking a key-board, whose keys, by toggle joints, com- 
municate to columns of types, taking this or that as is desired, and 
setting it in line; and each line is in turn delivered over to the 
spacing apparatus for justification. Reversing the wheel brings 
Shout the distribution. The inventor claims more accurate work, 
with no detriment in the type, and much more quickly done than by 
the hand process, for a aeal operator, striking 15,000 keys an hour, 
quintuples the work of a good compositor; and when the rapidity 
of distribution and automatic character of the spacing is taken into 
account, he holds that a machine is well nigh worth ten men One 
of the poitts he urges is its use in telegraph offices, for as several 
copies may be set up at once, he thinks the time may come when 
telegrams will be put in type by an operator from the click of the 
telegraphic register ; and the paragraphs duly adjusted in columns, 
sent to the newspapers ready for the formes. 


paper says:—*"“ We have 


The height of the | 


Le Pays, of Montreal, announces another invention for making | 


Srrikes iN France.—It appears that strikes of workmen are 
punished by law in France; and on ernty | last eight Sar 
ironfounders were brought to trial before the Tribunal of Correc- 
tional Police for having struck work. They were, it appeared, in the 
service of M. Pottier, who keeps a large ironfoundry at La Villette, 
and in October last that gentleman made a modification in the 
written regulations of his establishment, to the effect that any work- 


what was due to him on the regular pay-day, instead of being paid 
at once as had formerly been the case. This caused discontent 
among the men, and twenty-seven of them out of thirty employed, 
struck work. Eight of the men were very active in getting up the 


returned to their work. The Tribunal condemned three to two 
months’ imprisonment; one to one month; three to a fortnight, 
and the other man to a week's imprisonment. Rather severe 
discipline ! 

Sournport Prer Company.—An extraordinary general meeting 
of this company was held on Wednesday, Dr. Barron in the chair. 
He observed that the object of the meeting was to confirm a recom- 
mendation of the Board of Directors to declare a dividend of 5s. per 
share for the period ending December 31, 1860. He thought, as far 
as his experience extended, such a prosperous state of things in so 
young a company was almost unprecedented. The business of the 
general meeting having concluded, the accounts of the engineer 
(£345) and contractor (9,030, inclusive of £56 for extras) were laid 
before the board. These were ordered to be paid, less £448 15s. 
retained from Messrs. Galloway's account until the 2nd of August, 
when their period of maintenance expires. Mr. Brunlees’ account 





Southport Pier Company.—Gentlemen,—On the 14th inst. I ex- 
amined this pier, and found it completed in the terms of the contract. 
I enclose a final certificate of the work done, which, together with 
the engineering, amounts to £9,319 5s. 10d. My original estimate 
being £10,400, [ have to congratulate you on getting so much work 
done at so moderate a cost. Should you determine to erect a re- 
freshment room, with shelter for passengers, at the sea end of the 
pier, next spring, I will forward to you a sketch of the stays that 


contractors’ date of maintenance will expire on the 2nd of August 
next, and until that date you will retain in hand 5 per cent. on the 
amount certified.”.—A plan and sections of a proposed floating bath 
were submitted to the board by the secretary, prepared by Mr. Brun- 
lees at his suggestion. It was generally considered to be a very 
desirable adjunct to the pier, but of course will require a fresh com- 
pany. There is no doubt but the whole of the shares will be sub- 
scribed for by existing shareholders in the company, and a pro- 
spectus will shortly be issued for their consideration.—Manchester 
Examiner. 
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man being discharged, or leaving voluntarily, should only receive | 


strike, and were in consequence arrested, on which the others | 


was accompanied by the following report :—* To the Directors of the | 


will be required to meet the additional strain on the columns. The | 


| Tue Unrren Kixavow Etecrrrc Teveorarit Company, which is 
| rapidly perfecting its system, has secured the services of Mr. W. 
| Andrews, as general manager and secretary. Mr. Andrews has been 
| connected with telegraph companies about eight years, at one time 
as general and commercial manager, and for some years as engineer 
| of the Submarine Company. . 
| Tue Tonntxc Exprosion.— Referring to the late terrible explosion 
on board the Tonning steamer, the marine department of the Board 
| of Trade have issued a circular impressing upon surveyors, and 
| through them upon the masters and owners of the vessels which 
they survey, the two following points:—“1. That there is no 
| provision in the Merchant Shipping Act, 1854, exempting the owner 
| of any vessel, on the ground that she has been surveyed by the 
; Board of Trade surveyors, from any liability, civil or criminal, to 
which he would otherwise be subject. 2. That it isclearly the dut 
of the masters and engineers of vessels to see, in the intervals 
| between the surveys, that the Government safety-valve, as well as 
the other safety-valves, and the rest of the machinery, are in proper 
| working order.” The circular adds:—“ The Act of Parliament 
requires the Government safety-valve to be out of the control of the 
| engineer when the steam is up. This. enactment, far from implying 
that he is not to have access to it, and to see to its working at proper 
intervels when the vessel is in port, rather implies the contrary ; 
and the master should take care that the engineer has access to it 
| for this purpose.” 
| _Cuiva.—The Marquis de Moges, who formed part of the Embassy 
of Baron Gros in 1857 and 1858, mentions several striking contrasts 
| between Chinese and Western civilisation. In China the magnetic 
| needle points south ; there are five cardinal points; the left is the 
place of honour; white is the symbol of mourning; good breeding 
| requires every man to remain with his head covered in presence 
| of a superior or any person he wishes to honour; they read from 
the right hand side of the page ; they begin their repasts with fruit 
| and end with soup; in schools, boys are punished for silence as a 
sign of idleness ; and nobility conferred on a man does not descend 
to his children, but ascends to his ancestors. At Pekin, the streets 
are narrow and crooked. The public buildings and the yamoun, or 
| princely residences, have alone some appearance of grandeur. All 
the other houses are small and cramped. The shops present little 
variety ; there are some for skins, coloured paper, fans, furniture, 
lucifer matches, porcelain, grotesque figures, Bouddhas, sweetmeat, 
twisted sugar, crystallised aniseed, and preserved fruit. All these 
establishments have rather shabby outsides, but very pompous signs, 
which greatly puzzle interpreters. Over the entrance to inns and 
lodging-houses may be seen such signs as ‘ Hotel of ‘the Four 
| Felicities,’ ‘The Palace of Happy Dreams,’ ‘The Celestial Table.’ 
Confectioners are very recondite in their signs, asthe following speci- 
mens will show :— The Rivers of Milk,’ ‘ The Candied Isles,’ ‘The 
Delights of Confucius.’ ” 
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Total Coastwise do., and per rail to England 337,000 | 312,755 319,875 








BILL OF LADING. 3-5ths No. 1 Cash prompt, 50 0 to 50 3 per ton. Boulogne, Calais, Dunkirk, s. d. s. d. 
8. d. | and 1 mo. open., 506 to 509 ,, | Dieppe, and Havre.. .. 15 0 to 0 0 per ton. 
No. 1. Gartsherrie .. .. .. 65 6 Glasgow. |o.5thsNo.3(2 » (+: 51 0to513,, Dena. cc «oo << « ee Oe Pa 
je RE, aw. cs. vs, Se OES ea 2 »  5SI3to516 ,, |Nantes.. .. . « «HOt 00 ,, 

; citi “a } | Bordeaux os oe on as Eee SO is 
fe a a es | MANvracturEep Iron a eo OU Te of 
» 1 G. M. BB... 2. oe ve S 9 ” Wsiassaies , me Genoa .. . .. os « 240 to 250 » 

1 > a a att A = ° ” | Bars, Govan, £7 15s (less 3 per cent,) Fag: FP oo ta la 27 Oto 00 ” 
ue 1. Hengarnock .. .. .. 52 6 Ardrossan. Blochairn, £7 10s (less 4 per cent.) New York an ston .. 15 0to 00 * 
» .———. ste ee 52 6 ” | ,, Common, £7 (less 4 per cent.) COASTWISE. 

» 1. Eglinton or Blair... .. 49 0 ” | », Drumpeller Common, £7 (less 4 per cent.) | Liverpool, Runcorn, and 

ae : —.. .. 48 0 s es * Best, £8 2s 6d (less 4 per cent.) | Fleetw mm os oo 6006 00 » 
», 1. Portland... .. .. «+49 0 Troon, | St. Rollox Nail Rods, £8 (less 4 per cent.) | Poulton oo se joe of S5Oto 00 i 

8 ith 48 6 | Plate and Sheet, £9 to £10 (less 3 per cent.) |Chester and Saltney .. 60to 00 » 
gee a ae ae ” Rails, £7 (nett.) |English Channel .. .. 90to 00 
» 1. Forth so ee ee oe SLO Alloa. Pipes, £5 (nett.) | Belfast... .. .o « of 6O0to 66 i 
» 1. Kinneil .. .. .. «. 51 0 Bo'ness. | Chairs, £4 (nett.) | Aberdeen, from E. Coast.. 40 to 46 rr} 

SCOTCH PIG-IRON TRADE. 
1860. | 1859. | 1858. | 1857. | 1856. | 1855. | 1854. | 1853. | 1852. | 1851. | 1850. | 1849. 
Total Foreign Shipments... - 230,000 , 254,245 | 238,125 258,738 | 244,320 } 283,903 | 318,020 | 224,370 | 192,610 | 134,710 | 153,200 


246,262 | 207,680 | 301,097 | 316,980 | 210,530 | 260,090 189,490 221,700 











Total Shipments... .. «2. «2 «2 «+ «+ 567,000 | 567,000 | 558,000 | 528, 
Local Consumption ..0. 0 «sve - 350,000 | 343,000 | 275,000 | 312, 





Total Deliveries ..  ..  .. «2 ee oe oe 17,000 | 910,000 | 833,000 | 840, 





000 505,000 542,000 | 585,000 635,000 | 434,900 | 452,700 | 324,200 | 374,900 
000 325,000 300,000 | 300,000 | 300,000 | 245,100 242,300 | 225,800 225,100 











ae H a 
000 830,000 | 842,000 | 885,000 | 935,000 | 680,000 | 695,000 | 550,000 | 600,000 








Computed Make.. .. .. se s+ ee ee 990,000 | 960,000 | 980,000 | 910, 


Stock, 8ist December J. ae ome 


«+ 460,000 387,000 | 337,000 | 190, 


| 630,000 | 692,000 


270,000 | 190,000 


000 $20,000 | 822,000 | 775,000 | 710,000 | 770,000 | 775,000 











000 120,000 | 130,000 | 12 


a 


0,000 | 215,000 440,000 850,060 | 




















Increase of Stock... eve ee ae) 73,000, 50,000 | 147,000] 70,000; .... | 2... | seco | ss» | 90,000] 80,000/ 80,000] 92,000 
Decrease of Stock 1. .. .. cc cc cc) cove | coco | coco | coves | 10,000) 34,000] 90,000] 985,000] .... | .... cag Mende 
Average Number of Furnaces in Blast... ..) 121 14 =| «2129 128 117 17 | 116 | lll 110 114 105 113 





59s. Od. | 60s. Od. 
47s. Od. | 52s. Od. 
Sls. Od. | 54s, 5d. 
12s. Od. | 8s. Od. | 35s, 


Highest Price .. 
Lowest Price ‘ 
Average Price .. . 
Variation .. os «+ oo o6 « ce ov; 398, 34. 
Giascow, 28th December, 1860. 
Having again approached the close of the year, we have the 
pleasure to lay before you a few statistics and remarks relative to the 
state of the Scotch Iron Trade. The chief characteristics of the 
present year have been the general quietness which has prevailed 
from first to last, and the gradual accumulation of the stock, which 
is now larger than ever it was in Scotland. It cannot but be looked 
| upon as an unsatisfactory feature of the trade this year, that whilst 








| the power of production has been largely augmented, the demand 
has not shown any equivalent extension. We believe we are safe in 
attributing this to two causes—tirst, the powerful competition which 
it has suffered with the Middlesboro’ and Workington Hematite 
Iron districts, which have largely supplied the place of Scotch Pig- 
iron, particularly in the first four months of the year, when the price 
was so high; and second, the continual uncertainty as to the course 
of foreign polities, which has tended to check commercial enterprise 
over the whole of Europe. 

At the opening of the year we were in the midst of a heavy 
speculation for higher prices, based on the assumption that 1860 
| would show a large increase in the demand, and that a return would 
| be made to the high quotations which ruled immediately prior to the 
| panic of 1857. These expectations proved signally mistaken, and 
| 
' 
| 





the attempts made to establish these high rates ended in failure. 
During the month of January it became apparent that a strike of the 
colliers for an increase in wages was inevitable, and the price 
rapidly rose from 57s. 6d. at the opening of the month, to 59s., cash. 
| About the end of the month, the majority of the ironmasters agreed 
to damp down their furnaces and lock out the men, and the imme- 
diate effect of this extreme measure was to cause an advance to 
61s. 6d. per ton, whieh was the highest price paid throughout the 
year. ‘This stoppage of production lasted nearly five weeks, and 
terminated by the submission of the men. It has been estimated 
that, by this unfortunate dispute, 60,000 tons of pig-iron were lost 
to this year's make. So soon as the furnaces were again put into 
blast, the price gradually fell, and, by the Ist of May, it had declined 
to 52s. per ton. On the 2nd of June it had reached as low as 
49s. 3d., which was the lowest figure accepted this year. By that 
time it had been discerned that shipments were barely keeping pace 
with the previous year, and that the local consumption showed 
scarcely any improvement, whilst the weekly production was pro- 
ceeding on an enormous scale. From June till now, the market has 
remained singularly steady; the only advance of any pretension 
was occasioned by the French Treaty, under the influence of which 
the price rose to 53s. last month, but the commercial disorder in 
America, and the dearness of money in this country, checked its 
progress, and since then the market has drooped to 50s. 3d., which is 
the closing price to-day. 


| 
| 
} 
} 








83s. 6d. | 92s. 3d. | 81s. Od. | 77s. Od. | 448. 9d. | 51s. Od. | 53s. 0d. 
53s. 6d. | 63s. 6d. | 49s. Od. | 35s. 6d. | 378. Sd. | 41s, 3d. | 41s. 6d. 
3d. | 72s. 6d. | 70s. 9d. | 79s. 8d. | 61s. 5d. | 45s. 3d. | 40s. Ud. | 44s. 3d. | 45s. 6d. 
Od, | 15s. 6d. | 30s. Od. | 28s. 9d. | 32s, Od. | 41s. 6d.| 7s. 3d. | 9s. Od. | 11s. 6d. 





























| It is a singular fact that the shipments are exactly the same this 
| year as they were in 1859, although they have diminished to foreign 
ports and increased coastwise. 

The local consumption has slightly increased. Founders have 
been generally busy, and the malleable iron makers have all been 
’ i Prices for manufactured iron have fallen about 5s. per 
ton since the opening of the year, in concert with the lower prices of 
pig iron. 

The production shows an increase of 73,000 tons compared with 
last year, the stock at present being 469,000* tons in makers’ and 
storekeepers’ hands. thad it not been for the strike alluded to, the 
stock would have been over half a million of tons. 

The number of furnaces in blast to-day is 131 against 125 at the 
close of last year. 

Two years ago we ventured to state that since 1848, the cost of 
producing iron had increased 12s. per ton, and after careful investi- 
gation, we have no hesitation in saying that the average cost of 
making and delivering pig-iron free on board in Scotland, is just 
now certainly not under 50s. per ton. Should the demand for iron 
not increase next year, and the power of production now in operation 
be continued on its present scale, prices must inevitably tend lower, 
and makers continue to produce iron at a sacrifice. The results of 
this course cannot fail in course of time to bring about the same la- 
mentable state of things which existed in Scotland about nine years 
ago, and which is now exhibited in the complete prostration of the 
Staffordshire pig-iron trade. 

With reference to the prospects for the year about to open, we have 
nv reason to doubt but that the demand will at all events be equal to, 
if not in excess of, the present year, although there are serious 
grounds for apprehension. ‘The American spring trade has received 
asevere blow by the late monetary and political disturbances, and 
the rapid strides being made in the Cleveland district must render it 
a more formidable competitor than it ever has yet been. The best 
hope of the market is the gradual development of the benefits ac- 
cruing from the further opening up of the French trade, which we 
are glad to say, do not confine themselves to the pig-iron trade, but 
extend to the founders and bar-iron makers. 

Experience has shown that speculation, which is the ruling power 
in our market, is not always guided by the actual statistics of the 
trade, and at present there is every likelihood that at the compara- 
tively low prices which we have now reached, we may see consider- 
able animation during the spring months. 

Suaw, THomson, AND Moore. 














| * This includes 30,000 tons of Carron Stock, but it is variously estimated 
up to 75,000 tons, 
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SCOTCH REPORTS. 


Last week’s shipments of pig iron from Scottish — were 8,317 tons, as 
compared with 8,693 tons in the corresponding week of last year. The ~ 
nual circular of Mr. Thorburn on the position of the trade states a 
facts of considerable interest. | Mr. Thorburn says :—*‘ Another San as 
been characterised by depression in the iron trade. Early in January, 
owing to the political situation of the Italian Peninsula presenting signs 
fraught with danger to the peace of Europe, a feeling of uneasiness arose in 
the market, and prices feil from 57s. (d. to 55s. per ton. _But at «re 
ment by France of the principles of free trade appearing < pnrmeeng ¥ 
with a strike among the colliers and miners, and a threatened stoppage = 
several furnaces, created a speculative mov ement, anda rise to 61s. = : 
place at the Ist of February. This advance was of short duration. <> 
termination of the strike and the blowing in of the ye ar a 
reaction, and the price declined to 54s. before the end of a capa z ero 
viction gaining ground that the production continued to re me ~_ -* ~ 
demand, a further reduction ensued, and sellers a wi 4 0 emo 
49s, 6d. about the Ist of June. From that time onware is — . ated — 
mainly regulated by political and financial pre rbabilitic » anc have fiuc tuat ed 
between 50s. and 53s., making the year’s average 9vs. 6d. per ton,—a rate 
considered scarcely remunerative to the ironmasters in general. It is not 
surprising, considering the aspect of politics, the deficient crops over a 
wide area in Europe, and that in the course of four weeks there were in 
the value of money no fewer than four violent changes—each giving a 
shock to commerce—there has been an irrepressible tendency towards 
lower prices. Notwithstanding the stoppage of eighty furnaces for 
nearly five weeks, the produce in the last twelve months cannot be com- 
puted at less than 1,000,000 tons, and shows an increase, when compared 
with 1859, of 50,000 tons. This augmentation arises not so much from an 
increase in the number of furnaces, as from intrinsic improvements in the 
process of manufacture. The shipments and local consumption combined 
amount to 903,000 tons, and exhibit a decrease of 12,000 tons in cc mparison 
with the same period last year. _The stocks have therefore increased 
97,000 tons, and there are now 427,000 tons lying in warehouse-keepers 
and makers’ stores, exclusive of Carron. The malleable works, foundries, 
and shipbuilding yards, have experienced to a moderate extent that revival 
of prosperity which has marked almost every department of trade through- 
out the present year. Though the financial disturbances in America are 
complicated with political passions of an intensity never before known, 
yet there are favourable elements in our position in regard to that country, 
so as to encourage perfectly satisfactory anticipations. | T he price is now 20 
per cent. lower than it was previous to the crisis of 1857, and as experience 
proves that cheap rates produce an increased demand, and that in the 
ensuing session of Parliament no less than 302 bills will be brought forward 
to extend or improve existing railway: and, further, considering that _the 
Treaty with France has laid the deep and solid foundation, on which is to 
rise the most gigantic fabric of commercial prosperity the world has ever 
seen, itis reasonable to anticipate a vast and an increasing demand for all kinds 
of our manufactures, especially for iron.” Of the 27,000 tons stock, 
164,000 tons are in warehousekeepers’ stores, and 263,000 tons in makers 























hands. The state of the furnaces is returned as follows :— 
. In |Outof| ., 
Proprietors. Works. Blast. | Blast. | Total. 
—— 
William Baird and Co... Gartsherrie 14 2 | 16 
* +e ee oe | Eglinton 8 | 0 8 
re ie Blair 4 1 5 
‘ jn oo oc | Dagar an ae 0 4 4 
an sy et as ot 2. eS 
Merry and Cunninghame .. Glengarnock.. .. 9; 0; 9 
; = seb Ardeer .. .«. 4]; of] 4 
Md a. e+ «.- | Carnbroe 4 } 2/1 6 
Coltness Iron Co... «. «+ oe | Coltmess.. .. «- 9 | Oo } 9 
Dalmellington Iron Co. _ .-- Dalmellington .. 2; 9g 5 
Monkland Iron and Steel Co. Monkland 9 | 0 9 
Robert Addie, Esq. .. «+ «- | Langloan “oe 6; 0]; 6 
Wilsonsand Co. .. .. .. +. | Summerlee .. 8 | 0 8 
John Wilson’s Trustees .. .. | Dundyvan .. .. 4) 4 8 
Colin Dunlop and Co... .. +. | Clyde and Quarter 7] 2 9 
William Dixon, Esq. .. oe | Govam .. oc os Se: 2 6 
™ a = « Calder 6 2 8 
Robert Stewart, Esq. .- -- Omoa .. es 3 | 1 4 
Shotts Iron Co. .. «. «- Shotts .. «. «. 3 i 32 5 
<a oo . Castlehill 0; 8 3 
Robert Bell, Esq... -. .. +» | Wishaw Si 4 3 
Portland Iron Co.. .. «. ++ | Portland 4 | 1 5 
William Wilson and Co. .. .. | Kinmeil.. .. .. 4] 0 4 
Forth IronCo. .. «+ .. «- | Forth .. .. «. 6; 2 7 
Lochgelly Iron Co. oo es «os | Lochgelly ‘ 4 & 4 
A. Christie and Co. .. .. .. | Lumphinnans cies 3 
Carron IronCo. .. «. «. «.- | Carron 4 | 0 4 
G. and J. Miller .. .. .. .. | Devon .. .. e 3 | 3 
James Russel and Son.. .. .. | Almond .. es 2; 1] 8 
C. and E. Christie... .. .. .. | Gladsmuir .. .. o; 1]; 1 
Garscube  .. .. o; 3/8 
| Nithsdale .. .«. 0 3 3 
! 181 44 | 175 


The progress of the trade since 1844 has been astounding, and almost 
exceeding belief, as the following statistics show :— 














| | Shipments and 
Year | Furnaces in Make. Home Consumption.| Stock. 
| Blast. Tons. Tons. Tons. 
1844 _ — — 160,000 
1845 88 475,000 390,000 245,000 
1846 98 570,000 666,000 149,000 
1847 | 100 510,000 579,000 80,000 
1848 103 680,000 562,000 98,000 
1849 | 112 690,000 578,000 210,000 
1850 | 105 595,000 535,000 270,000 
1851 112 760,000 680,00 350,000 
1852 113 775,000 675,000 450,000 
1853 114 710,000 950,000 210,000 
1854 | 7 770,000 860,000 120,000 
1855 121 825,000 847,000 98,000 
1856 128 832,000 842,000 88,000 
1857 123 915,000 &43,000 160,000 
1858 132 945,000 810,000 295,000 
1859 125 950,000 915,000 330,000 
1860 131 1,000,000 903,000 427,000 


Another circular—that of Messrs. J. Watson and Co.—estimates the ship- 
ments coastwise in 1860 at 318,000 tons, against 316,000 tons in 1859 ; foreign, 
255,000 tons, against 254,000 tons in 1854. Of which— 








1860. 1859. 

Tons. Tons. 
France has taken « ec ec ec od ce 50,013 against 51,345 
Germany and Holland .. «2 +. «+ «+ 69,46 a 33,215 
RE «40 0 9s oe te 5 se 5,669 
Spain and Portugal .. «. +. +2 ++ +e ve oe 8,629 
United States 2 a a e 77,632 Me 85,187 
British America 06 666 (ce ce se (oe §6BBRGS ~ 10,777 
Italy . $e os. * 15,255 i 10,470 


The consumption in Scotland is estimated at about 7,000 tons per wee k, 
being equal to last year. Malleable iron works have bee 
tion, and their returns show 170,000 tons consumed, ag 
1859. 








inst 150,000 tons in 
Founders have been tolerably well employed, melting 135,000 tons, 
against 190,000 tons in 1859 ; this slight deficiency arises from the fact that 


the orders have principally been for light goods. We have to report con- 
tinued prosperity in connection with our shipbuilding establishments ; 
about 83 iron vessels have been built on the Clyde in 1860, their gross ton- 
nage being about 47,700 tons ; and there are now on the stocks 46 vessels 
whose tonnage will amount to 44,900 tons. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent). 


Tae Isitense MrveraL WEALTH oF ovr “Trent Litrie IsLanp:” 
Shown by Mr. Hunt's “ Mineral Statistics for 1859”—TRave THIS 
WEEK IN THE “ Buack Country:” Worse News from the States: 
Unfavourable Apprehensions: The Severe Frost and the Canals— 
THe Genera, Manvracturine Trapes: Reflections on the Expired 
Year—Tue Horse Nammakers’ STRIKE contINvVED— Boarp OF 
Trape Retvrss ror NoveMBeR AND THE Exveven Montus: Metal- 
liferous Staiistics. 

«“ THe Mineral Statistics for 1859” have just been issued. The 
delay which has taken place in their publication has been owing to 
the state of Mr. Hunt’s health, which compelled him to suspend his 
labour for some time. From the same unavoidable cause, he has 


been unable to complete those additions which were promised in 1858, 


the United Kingdom. Mr. Hunt, however, hopes that nothing will 
interfere with the production of this list in the next publication. After 


Statistics have been of service, he trust that he may be enabled to con- | 
tinue and improve these mining records “ until the Statistics of the 
Mineral Wealth of the British Isles shall be equal in completeness | 
to the Statistical Returns published by any Government in Europe. 
A very useful addition is made, on this occasion, by the publication | 
of a list of the chief British Metalliferous Mines, with names of the 
principal persons connected with them. In Mr. Hunt's usual 
general summary of the value of the metalliferous minerals, coals, 
&ec., produced in 1859, we find that, in 1858, we raised 8,040,959 tons 
of 1k0N ORE, and manufactured pig TRON to an amount of 3,456,064 











tons. In the year 1859, the ore raised was 7,876,581 tons, 
and the pig-iron produced 3,714,904 tons. This pig-iron 





at the place of production, Mr. Hunt estimates at the value of 
£11,138,712. The mean average market price of the year giving the 
amount of £12,067,438. Notwithstanding the very large production 
of coals represented in these returns in former years, it is shown by 
the present returns still to be very rapidly increasing. The coal 
produce of 1857 was 65,394,709 tons ; in 1858 it was 65,008,649 tons ; 
in 1859 it was 71,979,765 tons. The quantity of black tin produced 
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sanals being frozen, and others are only partially at, work from the 


—viz., a Return of the Mills and Forges in Tin-plate Works, &c.,in | same cause, and, unless we have a thaw, will also be entirely 


stopped. 


modestly referring, in his introduction, to the testimony with which | hampton, there is very little doing yet after the holid 
he has been presented in the past year by those to whom his Mineral | however, in looking back on the year, say that, at no period of the 


In the general manufacturing trades of Birmingham and Wolver- 
ays. We may, 





year, has trade been nearly so flat as it has been represented to be ; 


at no time has machinery been kept standing, nor have our artisans 





in the year ending December 3lst,in the year under review, was 
10,670 tons, a production but slightly in excess of that in 1858. The 
metallic white tin for the same period being 7,100 tons, or about 200 
tons more than the quantity obtained in the previous year. The 
mean average price for the year of English tin was £130 18s.; the 
price during 1858 averaging £119. This advance in the price of the 
metal was very regular from the beginning to the end of the year, 
i has led to increased speculation in the tin mines of Western 
gland; and we may therefore expect an advance in the produc- 
tion of the year just passed. The returns made to the Stannary 
Court, for the year ending the 29th of September, shows 
an increase in the quality of ore soil, the value of which was 
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£738,488 ; that for 1858 being £633,501, the production of 
metal showi but little variation, the market value thereof 
for 1859 bei £850,457. Our exports of British tin, in 1859, 
amounted, according to the Parliamentary returns, to 2,804 
tons, being an increase of nearly 500 tons, while our imports 
were 2,700 tons, and 563 tons of tin ore and regulus, the importa- 





tions of the previous year being 2,955 tons of tin, and 628 tons of 
tin ore and regulus. The produce of the Copper Mryes of the 
United Kingdom in 1859, according to the most accurate computa- 
tion of the private sales which can be made, was as follows :— 
Copper ore, 236,789 tons, worth £1,506,835 ; fine copper, 5,770 tons, 
valued at £1,734,700. The production of 1858 being :—Copper ore, 
226,852 tons, of the value of £1,386,535; fine copper, 14,456 tons, 
worth £1,552,693. The difference between the two years being an 
increase in the production of copper of 1,314 tons. Our importa- 
tions of copper ore were, in 1858, 78,641 tons ; in 1859, 71,277 tons; 
decrease, 7,464 tons, while of copper regulus we imported, in 1858, 
18,458 tons. In 1859 we imported of the same 13,178 tons, which 
showed an increase of 5,280 tons. The following table shows the 
quantity and value of the mineral produce, of which returns are 
given in Mr. Hunt's book for 1859 :— 





MINERALS. 










Tons, Value. 

Tin oo 00 08 ef »@ ° oe 80 10,670 £807,502 
Copper oe 8 oe ° ee 236,789 1,506,835 
J i a a ae a a a oe 91,381 1,201,066 
ee ee ee ae ee ee ee lov 4,116 
re ee ee ee ee ee ee ee 13,039 1i7 
PyTttes.. oc ce ce 08 os se os ce os 156,060 83,704 
Se ae ee ee ee ee - 17,000 
WOES sw cs te 60 os 6s 66 owt ee os | 2 121 
i ee a ee ee ee) ee es _ 10 
0 a a ee ee 26 292 
Manganese .. 3,231 

Umber, Xe. .. — 3) 
Iron Ore a ae a oo se 7,876,58 2,507,860 
ee ts ae ot. ee 71,979,765 17,994,941 





Total value of minerals .. .. «. | £24,226,526 





METALS. 














Tons. Value. 
hs 66 46 6k te et OO ee oe, 7,100 | £929,390 
COpper se oe os ee oe oe of oe 15,770 | 1,734,700 
Lead 2c os ° ° ee 63,233 } 4,410,095 
Silver oo 2 ee ® - | 
Ditto, on -- 

Zinc * 8,697 | 
Iron a ae oe 20 ee => 3,712,904 
Total value of metals obi. svom | 
British ores... .. se «2 sc o | 15,447,086 
Estimated market value of other minerals and | 
| Ora ae oe ae ee ee | 95,000 
tee ae ee oe a wee 2 } 
To which may be added, for clays, building 
stones, &c. oe ee a oe a oe ee eee 
Total mineral produce of the United 
MimgGoms cs oc co we ss 8 £41,491,102 





The number of furnaces making pig iron were—in England, 329; 
Wales, 1 
iron ore raised in Warwickshire was 30,500 tons, estimated to be 
worth £10,560; in North Staffordshire, 624,000 tons, 
£232,000; South Staffordshire, 825,000 tons, of the computed value 






Wales, 87,072 tons, value £31,499. The iron mines in the Forest of 
Dean numbered 11, and they produced 106,292 tons of ore, worth 
£47,831. In Shropshire there were 14 iron works, 37 furnaces, and 
30 in blast. 
29 furnaces, and 23} in blast. In South Staffordshire and Worces- 
tershire, 71 iron works, 184 furnaces, and 123} in blast. In Glouces- 
tershire there were 5 iron works, 10 furnaces, and 6 in blast. In 
North Wales there were 8 iron works, 13 furnaces, and 6 in blast. 





they contained 1,962 puddling furnaces; only 90 of these works, 
however, were in operation, and not more than 1,687 of their 
furnaces. The number of collieries in Warwickshire were 
North Staffordshire, 127; 
Staffordshire, 422; Flintshire, 37; Denbighshire, 39; Anglesea, 5; 
Gloucestershire, 60; and Somersetshire, 35. 
collieries in England and Wales, 413 in Scotland, and 73 in Lreland, 
making a total number of collieries in the United Kingdom of 2,949. 
The North Staffordshire collieries produced 2,200,000 tons, and 
South Staffordshire 4,450,000 tons, making a total for North and South 
Staffordshire of 6,650,000 tons. The Shropshire collieries produced 
765,750 tons; the Cheshire, 700,500 tons; 





‘ 


1859, Snailbeach zinc ore, 49 tons; Bog Mines lead ore, 27 tons; 
and zine ore, 17 tons. 


dition than it was last week—that the United States mail, the letters 
of which were delivered in Birmingham and Wolverhampton only 
on Wednesday afternoon, not only contained, as last week, no 
orders nor money, but continued to bring further countermands, and 
applications for more time to enable debtors out there to meet their 
liabilities. Unless a favourable change tekes place speedily, there 
will be several more failures in and about the Black Country in a 
brief while. The quarterly meetings commence next Wednesday, 
and they will be the dullest that have been held since the panic in 





this country. Some of the works are stopped for want of coal, the 
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and Scotland, 125. Total, 607 furnaces. The quantity of | 
worth | 


of £300,500; Shropshire, 197,589 tons, worth £49,897 ; and North | 
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In North Staffordshire there were 7 iron works, having | 


The number of mills and forges in South Staffordshire was 106, and | 


17; | 


Cheshire, 35; Shropshire, 59; South | 


In all there were 2,463 | 


and the North Wales, | 
1,662,000 tons. The lead and zine mines of Shropshire produced, in | 


Relative to the iron trade of the West Midlands in the past week, 
there is nothing more to say than that the trade is in a worse con- | 


been out of employment. In our most important staple trades there 
has been a continuously steady though quiet business doing. 
There could be no more decided proof than the demand for 
our manufactures is everywhere increasing, for our means of 
production are in a constant progress of expansion yet our immense 
producing power appears to be at occasional periods only in excess of 
the demand. Our trades are no longer for a season, as in former 
years; the facilities for communication with all quarters has had the 
effect. of creating an uniformity of trade which was incompatible 
with anotherstate of things. The tendency to this new mode of carry- 
ing on trade is increasing.. Those who have dealings direct with the 
consuming class restrict their transactions with the manufacturertoa 
scale more in accordance with immediate requirements. The work- 
ing of such a system cannot be otherwise than satisfactory, not the 
least because it will contribute to promote an evenness of trade 
which must always be to the advantage of the manufacturer, though 
at present this is imperfectly appre Already in the town the 
tone is changed with reference to the year's trade; stock-taking has 
already commenced, yet many of our largest manufacturers now 
admit that they have a good average year; and there is external 
evidence that this is correct; some of the spring trades, no doubt, 
suffered in a minor degree, but those which constitute the important 
staple trades of the autumn have been, with one or two exceptions, 
quite up to a Tair avera 











e. The prices of metals have been moderate 
throughout the year, we need not point out with how much 
advantage to those trades in which the raw material forms 
more than the usual element in comparison with labour; and 
the fluctuations both in copper and tin have been incon- 
siderable, except for a brief season, with respect to the first 


named. We have been free from those unfortunate differences which 
have sometimes arisen between employer and employed, and in no 
other respect has anything interfered with the regular course of 
business operations. A rather serious failure early in the year 
brought embarrassment on several firms whose indebtedness was less 
considerable than that of Edwards,the magnitude of whose engagements 
took by surprise even those with whom he had transactions, though 
these were certainly of the most coloured character. The defalea- 
tions of this man, and the circumstances which have since trans- 
pired in connection with them, will, it is to be hoped, operate as a 
warning, and render it more difficult for persons of his stamp to 
obtain credit so unlimited. With the exception of this batch of 
casualties there has been no occurrence of that kind in the town 
worth notice, and, from other sources of information to which we 
have had access, we have every reason to believe that the trade of 
Birmingham is continued upon a healthy basis. The manufacturing 
trades of South Staffordshire and East Worcestershire have been 
moderately active throughout the year. The slackness which 
prevailed in the building trade in the spring was to some extent 
injurious, but, upon the whole, trade in that quarter maintained as 
much activity as in other parts of the country. With the exception 
of the Willenhall side, there has been scarcely any unemployed 
labour in the district. . j 

The strike of the South Staffordshire nailers, like the present 
severe weather, shows no sign of “giving” as yet. The men are 
suffering much privation, and the “Union” is without funds. 

By the last returns of the Board of Trade we learn what has been 
the trade of the country up to the end of November. The value of 
the British manufactures and produce exported during the eleven 
months was £123,714,276 against £119,613,185 in the corresponding 
portion of last year, and £106,555,562 in that of 1858. We have 
thus an average of nearly 11} millions sterling per month, or nearly 
half a million per month more than in 1859. In November, how- 
ever, there was a diminution; the value of the exports being 
£10,757,749 against £10,858,001, in the corresponding period of last 
year, and £9,976,436 in that of 1858. Glass, cast and wrought iron, 
copper and yellow metal sheathing, and silk and woollen manufac- 
tures are, however, the only midland industries which have been 
affected, and many of the other local manufactures show a consi- 
derable increase. One, if not the chief cause of the decrease, as 
compared with last year, has been the falling off of the Australian 
trade, and this extended to midland manufactures as well as to others. 
Glass declined from £48,821 to £46,664, flint glass alone showing an 
increase. Hardwares and cutlery rose, however, from £308,275 to 
£311,918, the increase taking place in the exports to France, Russia, 
India, and Canada. The value of the steam engines exported was 
£129,921 against £61,817 last year, though none were sent to Spein, 
and few to Australia. But that, of “all other kinds of machinery,” 
declined from £273, £227 to £242, £620, though the exports to 
France, Belgium, Holland and Spain show an increase. Plate, plated 
wares, jewellery, and watches, which are classed together, increased 
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from £36,027 to £46,994. The exports of the metals and metal 
manufactures, with coals and culm, are shown in the following 
table: 
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The annexed table shows the principal foreign markets to which 
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the iron and steel of Great Britain has been exported, with the value 
of that sent out in the periods given :— 




















1858. | 1859. | 1360. | 1858. | 1859. | 1860. 

£ £ £ e|# |e. 
United States 160,488) 166,644) 295,616 1,312,413/2,763,814| 2,785,334 
East Indies 147,945| 112,999 138,357 1,775,142|1,907,656 1,910,266 
Australia 52,221| 58,518) 52,906) 611,026) 654,618] 764,418 
Spain 20,011| 21,022) 18,128 372,042) 263,377] 494,461 
British N. America 2,876} 10,340 3,634 594,424) 419,248) 367,631 
Russia 32,426) 83,203 5,272 493,482,1,016,780) 470,895 
Holland 35,612, 25,854] 29,371 613,048) 377,142) 310,157 
France 25,801, 14,598] 26,651, 166,718, 165,572] 163,548 
Hanse Towns 34,566) 16,350) 14,794 473,531, 402,531) 155,598 
Prussia 27,691 14,931) 27,836 361,351) 239,474) 221,935 


The increased exportation of pig-iron so strongly contrasting 
with the returns made of late years until a few months back extended 
to every country except Russia. There was a diminished exportation 
of bar-iron to France, Turkey, Canada, and Australia, but to all other 
countries an increase. The shipments of railway iron to India and 
the United States were on so large a scale as to counterpoise the 
falling off which took place in the exports to every other country 
except Sweden. ‘There was an increased exportation of cast-iron to 
Egypt, India, Australia, and the United States, but not sufficient to 
compensate for the diminished demand from other countries, 
especially Cuba. The decline in wrought-iron extended to every 
country except Russia, the Hanse Towns, Canada, and the United 
States. The increased demand for copper came entirely from France 
and Holland, the former taking five-sixths of the whole quantity 
exported. Holland increased her import of copper and yellow 
metal sheathing also, but the exports of this article to all other 
countries shows a decline. The increase in tin plates was general. 
Looking at the whole of the expired portion of the year, there has 
been a decrease in the exports of hardwares and cutlery, machinery 
(except steam engines), bar and railway iron, wrought, copper, and 
tin plates. All the other Midland manufactures in metals, glass, and 
pottery show a more or less increase upon the corresponding portion 
of last year. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Vne Coan “Trave”™ or tHE Nortn: Report on the Business of 
1859-60 : Steam Coals: Mine Inspection—Prorosen New Raiway 
in Consunction with THE Nortn British Line — Tae Rariway 
Enaine Drivers’ Suorrer Hours’ Movement—State or ‘l'rape 
AT SHEFFIELD—ANALYSIS OF THE Present Posrrion or Ramway 
Carita, — Discovery or A New Seam or Coan in CuMBERLAND 
—Rawway <Acciwents—'Town Surveyorsuie or TyNemovrn — 
Exrenses or Strrkes—Master ann Men at Boiron: Novel offer 
from a Manufucturer—Tue Iron Weartn or Lixcounsnire— 
Progress or tHE CoaL Trape at LiverPoon. 

Tne “ coal trade” of the north have issued a very interesting report 
on that branch of the national commerce during the past year. It 
appears that in the twelve months ending October 31st, 1860, the 
average price in the London market of the best house coals was 
19s. 9d. per ton, and that of second coals 17s. 9d. per ton. The 
exports from the different ports of the district were 3,692,005 tons to 
London in 1859-60, and 3,089,759 tons coastwise, showing an 
increase of 662,713 tons; but the report observes:—“ It must be 
borne in mind that the period embraced by these returns includes 
one of the longest winters on record.” The shipments to London 
by railway were 1,310,831 tons in the twelve months ending 
November 30th, 1860, showing an increase of 233,598 tons over the 
corresponding period of 1858-9. Referring to the steam-coal 
question, the committee appointed by the trade observe that they 
“have already, on a former occasion, adverted to the fact that the 
report of Messrs. Miller and Taplin, and of Messrs. ‘Taplin and 
Lynn, of the results of certain experiments, made by order of the 
Admiralty, to ascertain the comparative economic values of the 
Welsh and Hartley steam coal, substantially bear out the results 
originally stated . Sir William Armstrong, Mr. James Longridge, 
and Dr, Thomas Richardson. They are now gratified to have to 
draw attention to the reports (already in possession of the trade) of 
a further series of experiments, made with the same view, on board 
various steam vessels of the Royal Navy; and also by means of a 
land boiler at Woolwich, under the able direction of Messrs. 
Atherton and Taplin. These experiments have not been all made 
with the same means of scientific correctness. They substantially 
corroborate, however, the general results of all the other experiments 
that have been made with the view of settling this question so 
interesting to the steam trade of the district; nor can the committee 
doubt that the result of a strong representation of the whole of the 
facts to the Board of Admiralty must be to cause a consump- 
tion of the steam coals of the North of England in her Majesty's 
Navy much beyond any that at present exists.” In regard 
to mine inspection, the committee add :—* During the last session 
of Parliament the Act for the inspection of coal mines, which was 
passed five years ago, and the expiry of which was at hand, was 
superseded by another Act, without any limitation of period, which 
contains certain clauses seriously affecting all persons owning 
collieries, all persons employed in carrying on coal-mining, and all 
persons concerned in the education of youths likely to be so em- 
ployed. Referring to clauses 1, 2, and 3, their purport is to ordain 
that for the future no boy under twelve years cf age shall be em- 
ployed in any coal or iron mine, unless such boy can produce a 
certificate, signed by a competent teacher, that he is able to read and 
write; or in default of this, unless his employer can produce a cer- 
tificate in each lunar month of the employment of such boy, to the 
effect that he has attended a school, kept by a competent school- 
master, for three hours a-day in two days of each week of the 
month preceding. A non-compliance subjects the parties to fines of 
£5 to £10. The committee need not recommend this matter to the 
consideration of the trade, its importance being obvious. In order 
to carry out clause 28 of this Act an additional special rule is, how- 
ever, required, purporting that wages are to be paid ¢t an office to 
be appointed for that purpose; such office not bemg contiguous to 
any house where spirits, wine, beer, &c., are sold.” 

A prospectus has been issued of a line of railway proposed to 
commence at the Hawick branch of the North British Rtwer 
between Newstead and St. Boswell’s. If carried out, it will cross 
tlte Tweed nearly opposite Newstead, and pass under the road, on 
the north side of the river; it will then keep the upper side of the 
road the whole way to Earlstoun, thence by Standing Stone and the 
north of Fans to West Gordon, and from that point it will run 
nearly in a straight line to the town of Greenlaw. It will then be 
carried along the valley of the Blackadder for about two miles, and 
thence along Howe Burn, passing near Marchmont and by Lady- 
flatt and Middlefield to the Dunse station of the North British 
Railway. 

The agitation for procuring shorter hours for railway engine- 
drivers and firemen continues, and Lord Stanley, M.P., Mr. Frank 
Crossley, M.P., Mr. Massey, M.P., and other gentlemen have ex- 
pressed their readiness to support the movement, which will find 
expression, it is stated, in a bill to be introduced in Parliament next 
session. It appears advantageous from every point of view—to 
railway companies as well as to workmen—that persons entrusted 
with such important duties as engine-driving involves should not 
be rendered dull and reckless by overwork. 

Sheffield trade advices are still dull, by reason of the unfavourable 
intelligence from across the Atlantic. The late severe weather 


caused, however, a great influx of orders for skates, particularly for 
the London market. 

A recent return supplies much interesting information with regard 
to the state of the railway interest at the close of 1859, ince which 





time the general tendency of railway affairs has been towards im- 
provement. The return is not quite complete, eleven companies of 
minor importance having neglected to supply the information re- 

uired by the Board of Trade, in compliance with an order of the 
ean of Commons. Still a close approximate estimate may be 
formed of the position of railway capital at the date to which the 
return is Presale oneal The amount of ordinary capital to which 
no dividend was appended was £21,591,626, and as fregards prefe- 
rential shares, £758,469 was in the same condition while dividends 
were “ deferred” on £604,732. In a few cases, also, no interest was 
prefixed to the loans returned as outstanding; and having regard 
to the companies which refused to supply the required information 
—some of them probably because the state of their affairs was not 
very encouraging—the total unproductive capital at the date of the 
return was, in round numbers, £23,000,000. The more profitably 
employed capital received dividends at the following rates :— 


Discount per cent. 









Capital. Discount per cent. Capital. 

£4,089,178 e 0°70 £319,733 oe 3°75 
598,988 oe C90 3,655,170 ee 3°87 
14,702 oo 1°00 3,560,775 oe 4°00 
563,133 os 1°25 | 1,777,725 ° 4°12 
1,469,425 oo 1°45 1,020,456 ° 4°25 
1,375,991 ee 1°50 | 238,511 ae 4°31 
171,420 oe 1°66 | 3,289,119 4°37 
111,650 ee 1°75 j 1,150,832 4°50 
553,133 oe 1°87 | 50,862,793 ee 4°75 
154,728 oe 2°00 | 563.952 oo 4°87 
213,390 ee 2°10 15,146,613 os 5°00 
. 2°20 | 254,000 oe 5°07 
0) ee 2°25 | 800,000 512 
at) oe 2°37 4,796,737 519 
436,769 ee 2°42 | 2,762,517 ° 5°25 
4,778,991 oe 2 50 11,840 5°50 
550,000 a 2°69 9,026,230 5°62 
188,087 “ | 2,649,736 5°75 
14,425,480 *e 5 | 7,044,201 6°00 
3,708,559 ve 3°00 1,155,000 6°25 
996,453 oe 3°07 270,900 oe 6°50 
164,639 - 3:12 | 1,069,870 wn 7°00 
760,350 a 3-16 | 22,953 os 775 
oe 3°25 | 1,219,457 8 00 
Pe 3°37 | 350,000 8°50 
na 3°40 1,090,439 : 9°25 
“ 8°50 2,420,300 9°37 
‘ 3°62 527,826 10°00 

oe 3°66 





On preferential shares the variations of dividend were, of course, 
less extensive, the range being from 2°50 to 10 per cent. This is 
shown by the following table :— 


Discount per cent. 








Capital. Discount per cent. | Capital. 
£276,000 2°50 £95,119 ae 5°48 
509,761 oe 3°00 1,859,425 e 5°5 
364,698 “o 3°25 | 291,090 ee 5°75 
1,889,374 ee 3°50 | 14,105 oe 5°95 
128,500 3°75 10,406,888 oe 6:00 
12,938,943 oo 4:00 150,000 6°25 
263,455 oe 4°25 | 623,659 7°00 
10,078,421 4°50 138,628 oe 773 
252,580 4°75 | 240,000 oe 7°87 
20,519,792 oe 500 | 1,076,925 ° 8°00 
260,050 os 519 50,000 10°00 
64,980 “ 523 





Many companies are now forming debenture stocks for the pur- 
pose of reducing their debenture debts; and on this description of 
stock the dividends were :— 





Capital. Discount per cent. 


Capital. Discount per cent. | 
£89,645 nil. £669 oe 4°25 
312,830 on 3°50 638,568 “ 4°50 
4,378,743 oe 4°00 199,159 5°00 





The rate of interest paid on temporary loans and outstanding 
debentures was :— 











Account. Interest per cent. Account. Interest per cent. 
£15,450 3°00 £1,400 oo 4°62 
67,800 o° 3°25 6,163,312 ee 4°75 
1,208,524 oe 3°50 122,615 oe 4°80 
1,962,204 ee B75 6,000 oe 4°87 
1,500 3°87 50,033 oe 4:98 
25,262,348 oe. 4°00 14,397,959 oe 5°00 
380,977 ee 4°20 29,650 oe 5°50 
5,573,744 ee 4°25 804,935 6°00 
24,000 4°37 | 1,000 700 

24,151,665 oe 4°5) 





It thus appears that of a total of £334,000,000 paid up as railway 
sapital in various forms, £23,000,000 (of which about £6,000,000 
was in course of expenditure on extensions and new lines) remained 
unproductive; nearly £5,000,000 realised less than 1 per cent.; 
between £4,000,000 and £5,000,000 from 1 to 2 per cent.; 
£25,000,000 from 2 to 3 per cent.; 25,000,000 from 3 to 4 per cent. ; 
£153,000,000 from 4 to 5 per cent; £74,000,000 from 5 to 6 per 
cent.; £20,000,000 from 6 to 7 per cent. ; and about 9,000,000 from 
7 to 10 per cent. The year just closed will, no doubt, exhibit a fair 
improvement on these results when the accounts are published. We 
have been at some pains in preparing the above analysis, and pro- 
pose, as soon as possible, to bring it down to a later date. 

The Cumberland Pacquet states that a seam of good coal has been 
discovered at Ashby by Mr. Irving, of Workington. 

Several alarming railway casualties have occurred in the north of 
England during the last few days. An engine got off the Lanca- 
shire and Yorkshire line, near Pontefract; the fireman was killed, 
and the driver was thrown down an embankment, but was only 
slightly injured. Through the bréaking of a wheel-tire on the 
Trent Valley line, a carriage was smashed, a girl killed, and several 
versons injured. A remarkable accident between Manchester and 
Tull, through a third-class carriage losing one of its wheels and 
gradually being broken to pieces, has been noticed in the daily 
journals. The most noticable point in the case is the strange fact 
that the driver should have gone for four miles and a half without 
being aware of the accident, notwithstanding the loud cries of the 
terrified passengers. In the case of the accident near Pontefract, 
subsequent examination of the line showed that a chair had been 
broken by a preceding train, and the rail which it had kept up, having 
no support from beneath, gave way as the engine passed over the 
spot. 
PT he town surveyorship of the borough of Tynemouth has become 
vacant by the engagement of Mr. Fenwick, the late occupant of the 
office, by a private tirm in Leeds. The salary attached to the berth 
is £200 per annum, with the privilege of private practice. 

Strikes are very expensive affairs to the parties who engage in 
them. Thus, the “ working expenses” of the Colne strike—one of 
the disputes eternally springing up in the north of England—ap- 
pears to have been about 25 per cent. of the subscriptions. The 
total receipts from the week ending July 2 to that ending December 
24 (inclusive) amounted to £16,627, only £12,406 of which was ex- 
pended in “ relief” at Colne; the remainder being swallowed up by 
disbursements in support of a strike at Bolton, by “expenses,” by 
payments to “ victims” (whatever the term may mean), and in “as- 
sistance to poor families.” “ Advocates and railway fare,” figure for 
£260; “deputies for Colne and railway fares” for £58; “ expenses 
of executive ” for £52; and “ printing balance sheet,” £851. *De- 
puties from other places, and fares,” take up a very considerable sum, 
and a large percentage of the total amount levied comes under the 
head of expenses of collection and transmission to Colne. 

An important announcement is made at Bolton. It is stated that 
Mr. Thomasson, cotton spinner, of Bolton, has expressed his willing- 
ness to allow his workpeople to invest with him their savings, for 
which he will pay them liberal interest and a moiety of the concern 
in addition. 

Mr. Sollitt, of Hull, has repeated, at Barton, his lecture on the 
iron ores of North Lincolnshire, noticed recently in these columns. 
Mr. Sollitt said in the range of hills from the Humber to Lincoln 





iron ore is especially abundant, and the specimens nearly all contain 
the same constituents. The quality, too, is first-rate; indeed, some 
specimens he had analysed were said to beat the finest Swedish ore. 
In what is called the upper bed, about 4 ft. from the surface, there 
was 49} per cent. of metal, and from the lower bed, 22 ft. from the 
surface, 643 per cent. But the purest was the spathic, which con- 
tained 48 per cent., and 94 per cent. of carbonate of iron, one of the 

urest ores in England, and equal to the finest Syrian steel. The 

g iron contained 94 per cent. of oxide of iron, and 65} per cent. of 
pure metal. He had examined some ore from the estate of Mr. 
Owston, of Caistor, and found it to be very good. Some sand 
looking material was exhibited, which actually contained 85 per 
cent., and of this poor-looking stuff the rabbit-warrens chiefly con- 
sisted. The lecturer could not account for the fact of its non- 
discovery so long, but now it is known there seems to be no lack of 
taking advantage of it. The contractor has already sunk £32,000 in 
a railway from the Trent to the Ancholme for its conveyance, which 
is a sufficient proof of its value, and it is contemplated to erect fur- 
naces at Scunthorpe for its reduction. The specimens of iron he 
had seen from Lincolnshire ore were beautiful, and the cleanest he 
ever saw. The discovery would, no doubt, materially affect the 
interests of Hull from its proximity to the mines, and our neigh- 
bourhood would be greatly improved by this great commercial 
event. Some specimens had been found on the property of Mr. 
Slater, of Lincoln, and were proved to be very good. The ore at 
Kirton was not so rich as that at Scunthorpe, but they had not, 
perhaps, worked deep enough. The upper bed contains the greatest 
proportion of silica, 20 per cent. sometimes, making the ore less 
easy to reduce. The greater the proportion of silica or flint the 
harder the iron, but it is not so good in quality, being a different 
hardness to that of steel, which it resembles. 

At the last meeting of the Mersey Docks and Harbour Board, Mr. 
Tobin, referring to the coal trade of the port of Liverpool, stated 
that in 1851 it amounted to 62,000 tons, and in 1859 it had reached 
300,000 tons—an astonishing advance. 








PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rats dull of sale. 

Scorcu Pi¢ Iron has declined in price, and but few purchases reported. 

SpELTER but little doing ; the stock on Ist ult. was 5,252 tons, 

Copper flat, lower rates not improbable. 

TN in moderate request. 
Tin PLATES much depressed. 
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SCOTCH PIG IRON REPORT. 


s. d. 

No. 1 Gartsherrie .. .. 55 € f.0.b Glasgow, 

» L GMB. o « 83 ,, do. 

»v Do. os See do. 

M. Nos. Do. os we Oe do. 

WARRANTS. 
— s. d. 

. Wy, ash prompt .. .. 49 9 r ton. 
3-5ths No. 1 and 1 mo. open, oo oe 1 O " 0. 
2-5ths ,, 3 .. <5 

G.M.B. 2 mos., ,, oo of 5 6 do. 
S$ » » oo oo 50 OD do. 
MANUFACTURED IRON. 
«ad. 
Bare,Govan .. oc sc o 715 @ 
» Common os « « ¢ @® 
Drumpellar, Common .. .. 7 2 6 

Do. Best .. «. « 8 2 6 
Plates and sheets .. .. .. 9 010 
Rails oo ce ce cf co F OO 
Pipes co co cc cc os 6 OOM £E ES EC 
Chairs .. .e os « « 4 0 0 Nett cash. 


GLaseow, 2nd January, 1861. 
Our pig iron market since this day week has been gradually drooping. A 
good deal of iron has been sold for speculation, caused by the advance in the 
rate of discount to 6s. The annual circulars published at this time, and 
which show the stock of pig iron in Scotland to be 460,000 tons, have also 
had a bad effect. Business was done in warrants to-day at 49s. 9d. cash, 
closing sellers thereat. 
Exports last week were 8,317 tons, against 8,693 tons in the corresponding 
week last year. Suaw, Tuomson, and Moorg, Metal Brokers. 





Tue Buyer's Desiperatum.—* The buyer's desideratum is to find 
an establishment where will be presented to him ample choice of 
artistic designs, without having forced upon his attention a host of 
mere ingenious ones, and destitute of any other merit, with a tariff 
of prices adapted to the means of the economic, or those to whom 
rice is no object. Such an establishment is that of Mr. J. W. 

enson, situate at 33 and 34, Ludgate-hill, whose recent enlarge- 
ment of his premises has made his show-rooms more conspicuous 
than any other in the neighbourhood of St. Paul’s. His four win- 
dows contain such a variety of gold and silver watches as to leave 
nothing to be desired but the money to buy them with. The high 
standing of Mr. Benson as a London manufacturer must secure him 
a large amount of public patronage.”—Standard. 

Benson’s Illustrated Pamphlet, post free for two stamps, is de- 
scriptive of every construction of watch now made. Watches safe 
by post to all parts of the globe.—Apv. 
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ON THE JUNCTION OF RAILWAY CURVES AT 
TRANSITIONS OF CURVATURE. 


By Mr. Wiu1am Frovpe. 


Ir is usually admitted, and will be here assumed, that in laying 
the permanent way of such portions of a line as lie on a curve, the 
outer rail should be elevated above the inner, by a quantity propor- 
tioned directly to the curvature, or, what is the same thing, in- 
versely to the radius of the curve. 

This elevation is termed the “cant ;” and, if it be calculated in 
terms of the centrifugal force of the passing trains, on the assump- 
tion of some average velocity, V, and neglecting the other considera- 
tions which in a minor degree affect it, its value is given by the 
“x resslon— 
expression ys 

Cant = gauge of line X 32r 
V being the number of feet traversed by the train in one second ; 
rthe number of feet in the radius of the curve; and the “ gauge” 
and the cant being expressed in feet. 

{It may be remarked in passing that, as a practical rule for the 
use of the “ plate-layers,” the “cant” may be determined by stretch- 
ing a line of given length, as a chord to part of the curve, and 
measuring the length of the offset at the middle point: the length 
of the chord depending on the gauge of the line and the assumed 
average velocity of trains, would, with a 7 ft. gauge, be the space 
travelled by the train in 132 seconds; with a 46 gauge, the 
space travelled in 1-06 seconds. ] 

It follows from this view, that a sudden change in the radius on 
which a curve is laid involves a sudden change or discontinuity in 
the cant; though this conclusion, however obvious when stated, is 
apt to be disregarded, from the circumstance that mere change of 
radius involves no break in the tangential direction of the curve, 
the appearance of which, therefore, fails to suggest the discontinuity 
of curvature which really exists. 

Thus, if there be a sudden transition froma curve on which a cant 
of 6 in. is due, to one on which a cant of only 8 in. is due, the outer 
rail, if laid accordingly, must suddenly drop 3 in. at the point where 
the change of radius occurs. And if, instead of a mere change of radius, 
a contrary flexure or reversal in the direction of the curve be in- 
troduced, and specially when this occurs, as it often does where the 
curves are sharp, the discontinuity of cant becomes so much larger 
in amount that it cannot but be regarded as of serious importance. 

Practically, the difficulty is usually dealt with according to 
methods suggested by the “rule of thumb.” When a simple change 
of radius occurs, the maxim which governs the proceeding is 
“humour it in.” But when the direction of the curvature is re- 
versed, the expedient of “ putting in a bit of straight,” as a common 
tangent to both circles, is usually thrown into the bargain to “ make 
things pleasant.” And thanks to the experienced eyes and skilful 
hands that are usually engaged in the operation, the result obtained 
is, for the most part, not unsatisfactory. 

It seems better, however, that the process should be governed by 
some definite and well-grounded rule; such as will follow from and 
embody, as near as may be, the same mechanical conditions as those 
which determine the amount of cant on the ares which have to be 
connected. And it is obvious that we shall accomplish this if we 
arrange that circular ares of different radii shail not meet each other 
directly, but shall be connected by an intermediate length of curve, 
having a graduated change of curvature; the gradations being so 
arranged that the curve shall have the same radius of curvature (or 
as it is termed osculate) with each circle, where it runs into them 





respectively, and in its intermediate part shall possess successively | 


every intermediate degree of curvature. We can then at every point 
along the connecting curve adopt that amount of cant which is ap- 
propriate to the degree of curvature at the point. 

The simplest law of gradation, and that which earliest suggests 
itself as the one in accordance with which we should desire the cant 
to vary, is that it should vary uniformly along the connecting curve. 
That is to say, that the level of the outer rail should change by a 
uniform gradient (so to call it) from its elevation at one point to its 
elevation at another. And on reflection this arrangement seems 
to be very nearly such as to “ minimize” the mechanical difficulty 
which the case involves. ; 

For this difficulty lies principally in the circumstance, that while 
the outer rail is changing its level, the inner and the outer rail no 
longer lie in the same plane, or quasi plane, but are “ winding” with 
reference to each other, so that an engine or carriage resting on 
them becomes unequally supported cornerwise ; the leading and the 
trailing wheels on one diagonal having an excess of support, those 
on the other diagonal having a deticiency. Now, if we determine 
that the whole inequality of level—the whole difference of cant—is 
to be adjusted in a given length of line; that is, that the connecting 
curve shall extend over that length, we shall find that the minimum 
degree of “ wind” will be secured, if we make it uniform throughout. 
For the degree of wind is in exact proportion to what was termed 
the gradient of the outer rail. And if this be so arranged as to be 
less steep and involve a less degree of wind in one part of the con- 
necting curve, it must be more steep and involve a greater degree of 
wind in some other part of it, since a given amount of change in all 
is to be effected. 

On this supposition, then, the problem resolves itself into that of 
finding and applying a curve, the curvature of which shall vary 
uniformly in terms of its length of arc. And the most complete 
solution of this problem will result in a curve which shall commence 
with an infinite radius of curvature, or a curvature = 0, and shall 
possess at every subsequent point, a curvature directly, or a radius 
of curvature inversely proportioned to the length of are which 
intervenes between that point and the commencement of the curve. 
Having discovered the curve, we shall have merely to assign to it 
such dimensions, and select such a portion of it, as will best suit the 
circumstances of the case to which we desire to apply it. 

A proper discussion of the conditions on which the problem rests, 
shows that the curve which satisfies them, approximates very closely 
to the cubic parabola; or conversely, that the cubic parabola may 
be used so as to satisfy the conditions with a very close approxi- 
mation. 

The mathematical part of the discussion is better suited to an 
appendix, and it will accordingly be given there. It may, however, 
be observed as illustrating mechanically the truth of the conclusion, 
that the conditions on which it is based are closely analogous to 
those which govern the flexure of a parallel-sided beam, or plank, 
when it is rigidly fixed at one end, and strained transversely at the 
other. For the curvature at each point in the beam will be directly 
as the stress, and this again will be directly as the leverage at the 
point, that is to say, as the distance along the beam between this 
point and the point where the transverse strain is applied. And it 
is well known that the elastic curve thus produced is approximately 
the cubic parabola. 

In the application of the curve to the practical operations which 
are the subject of the present inquiry, the approximation is so close 
that the curve may be used unreservedly, and, on a full examination 
of its properties, the application turns out to be as singularly easy as 
its results are elegant; whilst the properties themselves form in- 
structive illustrations of the mathematical theory of curvilinear con- 
tact, and deserve to be studied on that account alone. But in this 
case also the mathematical part of the discussion will be more suitably 
given in the appendix, and it will be sufficient here to state the 
properties seriatim, and to point out the method in which it has 
been found easiest to apply them. 

1. The cubic parabola is ordinarily described by the equation y = 
m «x3, or, in general language, the interval between the curve and the 
base from which it takes its departure varies as the cube of the distance 
from the point at which the curve commences. Thus, for instance, if 
we take a series of these distances, in chains, and assign -001 chain (or 
one-tenth of a link), as the ordinate or interval at the end of the first 
chain, the intervals at the ends of the second, third, fourth chains, 
and so on, will be °8, 2-7, 6-4 links, and so on; multiplying in each 
case the primary unit (-1 link) by the cube of the number of chains. 
The term, m, in the equation will, in fact, equaly-001. It will be 











observed the curve forms two branches, having a contrary flexure 
in the origin of co-ordinates; since negative values of x give also 
negative values of y. 

2. The radius of curvature, at any point in the curve within the 
compass which will be involved in the proposed practical application 
i x 1. Thus, for 
6m x 
instance, in the curve of the dimensions just given, when m=-001, 
we should have for the radius of curvature at the end of the first 


chain, where z = 1,7 = 1 = 166-67 chains; half of that, or 
6 X “001 

83-33 chains at the end of the second chain; one third of it, or 55°55 

at the end of the third chain, and so on. Fig. 1 shows the curve, 

plotted on a seale of half an inch to a chain, with the circles of cur- 

vature added at the ends of the third, sixth, and ninth chains. The 

curve is shown in a full line, the circles of curvature in dotted lines. 

3. For the purpose we have in view, it will be found convenient 
to determine the series of ordinates which measure the interval be- 
tween the curve and the circle of curvature which belongs to it at 
any point. 

Now, it follows from the mathematical theory of curvature and 
contact, that whatever be the curve we deal with, the interval be- 
tween it and its circle of curvature varies approximately as the cube 
of the distance from the point of osculation, measured along the 
are; so that for a short distance on either side of this point, either 
the curve or the circle may be regarded as a cubie parabola, when 
referred to the other as a base; and this law is characteristic of 
what is called contact of the second order, just as it is characteristic 
of contact of the first order (the contact of a curve and a straight 
line), that the interval varies approximately as the square of the 
distance from the point of contact. 

The peculiarity which distinguishes this general relation, as it 
exists in the particular curve under consideration, is that at what- 
ever point in the curve we place its proper circle of curvature, the 
series of cubically growing ordinates which mark the interval be- 
tween the curve and circle oa either side of the point of osculation, 
is the same series as that which marks the interval between the curve 
and the base on which it is described, if we assign to these ordi- 
nates in the former casé the same distances from the point of oscu- 
lation, measured along the are, as belong to them in the latter case, 
measured from the commencement of the curve. 

Thus, in Fig. 2, let P?OP P'be the cubie parabola, and CP C’a 
circle of curvature osculating it at any point, P. 

Let a series of distances, 1, 2, 3, &c., be marked out along the line 
O X, measured from O, anda series of equal distances along the 
curve, each way measured from P; then it will be found that the 
intervals between the curve and its circle of curvature at any one of 
these points will be the same as that between the curve and the line, 
O X, at the corresponding point; and this proposition is a general 
one, and is true for any position of P, so long as it is placed within 
the limits of the approximation ; it is equally true whether the ordi- 
nates are measured from a flat circle of curvature, osculating the 
curve near the origin, or from a circle of smaller radius, osculating 
it at a proportionally greater distance. 

The rationale (so to call it) of the proposition depends on the 
condition, that in the curve to which it refers, the curvature varies 
uniformly. For this implies that equal increments of curvature 
accrue to the curve throughout, in equal lengths of arc. Now, just 
as the absolute amount of curvature in a line at any point is 
measured by the rate at which it departs from a rectilinear 
tangent, for short distances on either side of that point taken 
as the point of contact, so the variation in, or growth of its 
curvature at any point, is measured by the rate at which it 
dep@ts from its circle of curvature on either side of that point taken 
as the point of osculation. If, therefore, the curvature grows uni- 
formly, this rate of departure from the circle of curvature must be 
everywhere the same; and as the original tangential line, O X, is 
identical with the cirele of curvature belonging to the vertex of the 
curve, where its radius is infinite, the rate of departure of the curve 
from this line will be identical with that of its departure from its 
circle of curvature atany other point; and since the series of ordi- 
nates marks the rate of departure, this series must be everywhere 
the same. 

It should be remarked in reference to the range, within which 
this proposition is approximately true, that the amount of error 
which it involves depends on the difference between the length of 
are up to any point and the length of the corresponding portion of 
the base, O X; and the error will be sensible when the difference 
becomes considerable. But no such difference will arise within the 
range of curve which will be called into use by the practical appli- 
cation of it now proposed; and, moreover, the range of safe approx- 
imation may be extended considerably farther, if the distances to 
which the successive terms in the series of cubically growing ordi- 
nates are assigned, be measured not along the base line, but along the 
arc of the curve itself, an arrangement which it is always easy to make 
in dealing witha curve geometrically, though analytically it for the most 
part involves serious difficulties. But, farther, a little consideration 
shows that, in dealing with the subject geometrically, it is easy, by help 
of the proposition under discussion, and relying only on such an ex- 
tension of it as introduces no appreciable error, to lay down as far 
as we desire a curve of uniformly varying curvature, and this with 
as close an approximation to the truth as we please. 

For if, at a point in the curve at which the error has not begun to 
be appreciable, we describe the circle of curvature, we may continue 
the curve for a second such length, using the circle as the base (in- 
stead of continuing to work from the original base); we may then 
again describe a fresh circle of curvature and repeat the operation 
as often, and extend the curve length by length as far as we desire ; 
and this is exhibited in Fig 3, the curve being shown in a full line, 
the circles of curvature in dotted lines. 

It is not uninstructive to observe, that if we lay down a segment 
of such a curve on a narrow riband of paper, and draw a series of 
tangents to successive points in it, and then bend the riband 
in its own plane, so that every tangent shall become a circle of given 
curvature, the same throughout, our curve will simply have been 
converted into a segment of some other portion of its own continua- 
tion. For the curvature of that circle will have been simply added 
to, or deducted from, the curvature of each portion of the original 
segment; and the law of uniform growth, which its curvature 
originally possessed, will not have been thus disturbed; since the 
uniformity of a uniformly growing series is not affected by the addi- 
tion of a given quantity (the same throughout) to each of its original 
terms. 

4. Referring back to Fig. 2, it is plain that since O C = P H, the 
point where the circle of curvature is nearest to the line, O X, is 
midway between the point at which the curve osculates its base at 
starting, and that at which it osculates the circle of curvature; and 
pari ratione, it is plain that the point at which any two consecutive 
circles of curvature are nearest to one another, is midway between 
the points at which they respectively osculate the curve, as is ex- 
emplified in Fig. 3. 

5. Again, since in Fig. 2, the ordinates, 1, 2, 3, &c., measured 
from the circle of curvature to the curve, are respectively equal to 
the ordinates similarly numbered, measured from the base, O X, to 
the curve, it follows that, at the middle point where the circle most 
nearly approaches the base, the curve will bisect this minimum in- 
terval; because the two equal ordinates numbered, 5, meet in the 
curve at this point, and together span the interval ; and, pari ratione, 
the curve will bisect the minimum interval between any two con- 
secutive circles of curvature. 

6. It follows from these propositions, that at the positions where 
the connecting curve commences and terminates, the interval between 
the two circles (or the circle and the tangent) which it connects, is 
four times the minimum interval between them, because the former 
is the concluding term in the series of cubical ordinates which define 
the connecting curve, while the latter is double of the middle term 
in the same series; and since the series is cubical, the middle term 
must be one-eighth of the concluding term. Hence, in Fig. 4, in the 
examples, a, 6, and c, P Q, P’ Q’, each = 4M N. 


of the system, is given by the expression r = 





We can thus at once determine the dimensions and position of the 
curve which will duly connect any two consecutive circles, which 
have been so placed as to admit of the connection, that is, such as 
run past cach other at a moderate distance without inte ing, as 
shown in Fig. 4; and the same method of gan sore will be found 
to apply alike, whether the case be that of a reversal of curvatures, 
as in the example marked, a; or of a circle running into a tangent, 
as in the example marked, 5; or, lastly, a change of curvature with- 
out reversal, as in the example marked, c. 

The points P, and P’, the beginning and the end of the connect- 
ing curve, are determined by a trial measurement, showing the 
position where P Q, P’ Q’ MN. 

Having thus determined the position and length of the connecting 
curve, this length P P’, must be divided into a series of spaces Gt 
convenient to make these spaces equal); and to the end of each of 
th m must be allotted its appropriate term in a series of correspond- 
ing cubically-growing ordinates ; of which the concluding term is 
P ©, or quadruple the minimum interval MN. Thus, if we divide 
P P’ into ten equal spaces, P Q will stand for 1000, and the ordi- 
nates at the end of spaces, 1, 2, 3, &c., will be respectively 1, 8, 27, 
&c. The ordinates may be set off indifferently from either circle as 
base, and the resulting curve will be in either case the same. 

The operation has been performed in example, jf, of Fig. 5; and 

the delicacy of the transition from curve to curve approves itself to 
the eye better than any mere “ rule of thumb” sweep could do; and 
the perception of this is heightened if as in Fig. 5, we exhibit in 
contrast, three methods of uniting two circles of given radius at a 
yart of contrary flexure; (1) uniting them by merely securing 
identity of tangential direction at the point of junction, as at d; (2) 
uniting them by the recognised formula of “ putting in a bit of 
straight,” as at e; and (3) uniting them by a segment of cubic para- 
bola, as at f: ' ‘ 

In describing the practical process by which the connecting curve 
is to be applied, it was stated that the circles to be connected must 
be so placed as to pass each other, by a moderate interval, without 
intersecting ; and it becomes proper to inquire by what rule the 
magnitude of the interval is to be governed. 

The answer to this question depends on the scale of the cant 
adopted, and on the “ gradient of adjustment,” as it nay be termed 
(the gradient, namely, according to which the elevation of the outer 
rail is to be changed), which may be considered proper in reference 
to the mechanical difficulties which it involves. If these elements of 
the question are assumed or determined, the interval which must be 
allotted to the circles at the point of nearest approach, as well as the 
total length of the connecting curve, are readily deducible. | : 

The deduction is given in a regular form in the appendix, and it 
will be sufficient briefly to notice its principle here. 

It was shown in the earlier part of the paper that if rails be laid on 
the line of a given cubic parabola (with.n the limits of pproxima- 
tion assumed in the discussion), thee td. to the curvatu e will 
vary by a uniform gradient; and the «po ‘on may be ex ended 
throughout to such an extension of the curve as is exhib‘ted in 
Fig. 3. 

ote, in the equation, y = mz, on which the curve is based, the 
term, m, fixes the gradient, in relation to the scale of cant; for it 
shows by what length of are a given curvature, and therefore a given 
cant, is arrived at. So that the value of m may be made such, that 
the curve expressed by the equation shall correspond with the proper 
gradient of adjustment and the proper scale of cant. 

In order, then, to determine the proper relative positions for the 
circles to be connected, we may, in the first rm determine the 
length, P P’ (Fig. 4), in terms of the amount of cant to be lost or 
gained in the transition, and of the gradient of adjustment ; and then, 
taking the value of m, determined . above, we at once deduce P Q 
or PQ’ =mP P*, and MN = —— The circles thus placed, 
in fact, occupy, with reference to each other, exactly those positions 
which belong to their counterpart circles of curvature, wherever 
these stand on the curve. 

The scale of cant depends on the assumed average velocity of the 
passing trains, and this admits only of a rough determination. But 
if the very sharp curves which are adopted within the limits of 
stations be put out of the question, 60 ft. per second (which’ is just 
above 40 miles per hour) is suggested as probably not far from the 
mark; near enough, at all events, to form the basis of an illustrative 
calculation. 

The mechanical difficulty involved in the “gradient of adjust- 
ment” is the fact that, when an engine or carriage rests on the part 
of the line which is affected by it, the leading and trailing wheel on 
one diagonal are lifted, relatively to those on the other diagonal ; and 
if the frame of an engine were rigid, and the axles unprovided with 
springs, one of the wheels on the diagonal of least stress would be 
out of contact with the rail beneath it, by the amount of rise or fall 
due to the gradient, within the distance between the leading and 
trailing wheels. : 

Practically, the result will appear in the shape of an excess of 
compression in the springs on one diagonal, and a defect of compres- 
sion in those on the other—each being compared with the compres- 
sion they would exhibit were the engine or carriage resting on a 
line, the rails of which lie in the same plane; and the question is, 
What degree of inequality may safely be permitted ? 

It is believed that the average compression of the spri on 
which an engine rests is about 2 in., as due to the weight of 
from 6 to 7 tons on each wheel; and probably 20 ft. may be takena 
the extreme length of engine or carriage in this country. Now, it 
in this length we suppose the outer rail to rise or fall 1 in., as due 
to alteration in cant, it follows that the springs on one diagonal will 
be compressed each half an inch more than those on the other 
diagonal, or quarter of an inch more than when in the mean con- 
dition; and this will involve a variation in pressure amounting to 
about one-eighth part of the average load on each wheel. Sucha 
rate of change will involve a “ gradient of —— of shy, and 

robably this is sufficiently within the limits of safety; yet, bearing 
in mind this difference of stress comes in addition to that due to 
casual irregularities of packing, as well as that due to the oscillatory 
motion which, in a greater or less degree, every engine and carriage 
experiences, and under which the springs may be seen to work 
above 1 in. in many instances, it may be desirable to take the limit 
a little farther on the side of safety, and call G the gradient of 
adjustment 45. Sa a 

A tabular statement at the end of the appendix gives the requisite 
data for adapting the connecting curve generally to any scale of cant 
and gradient of adjustment, together with others reduced into 
simpler terms, on the basis of the scale now suggested ; and to illus- 
trate the application of these here given ; showing in each case the 
reversal of a curve of 20 chains radius, founded, however, in the one 
on data appropriate to the narrow gauge; in the other to the broad ; 
but both adopting the proposed scale of cant and gradient of ad- 
justment. : . one 

The particulars are as follow, all dimensions being in chains. 
The letters of reference are those adopted in Fig. 4— 


r=+20. r=—20. 
V= $i. 
G (gradient of adjustment), = gdq: 

Narrow. Broad. 
Gauge ce see ove 068 ase wee ove 06 
(m) ree ee gar ee ee aha 

It follows that— 

OP wn ne oe we OE omy | 
PQor P!Q! wo vee 2B ace nnn ee | 485 
>) eae See ae ee 
Cant on each circle... .00575 ... ... .. 00895 


In reference to the general law which governs the value of these 
terms, as depending on the velocity assumed as the basis for calcu- 
lating cant, on the gradient of adjustment, and on the gauge, it may 
be observed that P P’, or the length of the connecting curve, varies 
directly as the square of the velocity and as the gauge, and inversel 
as the gradient of adjustment; while P Q or P’ Q’, and M N, whic 
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measure the interval between the circles, vary as the fourth"power 
of the velocity and as the square of the gauge, and inversely as the 
square of the gradient of adjustment. ; 
It may be observed, in conclusion, that except in those localities 
in which an enlargement of the interval between the circles at MN 
c an only be obtained by a detrimental sharpening of their general 
curvatures, there is no reason for adhering to that value of it which 
depends on the limiting value of the gradient of adjustment, pro- 
vided it be not made less than that. The value of M N, determined 
by the steepest admissible gradient of adjustment, is, in fact, rather 
a limit not to be transgressed, than a measure to be always adopted ; 
and it will save the trouble of calculation if we take at pleasure, such 
a value of it as we are sure will not be too small—a caution which 
is easily followed if it be borne in mind that the reversal of a curve 
of 20 chains radius requires only an interval of 5 links on the 
narrow gauge, and 12 links on the broad, with cant due to an 
assumed velocity of 40 miles per hour. 
APPENDIX. 
: pa dy 
In the cubic parabola, whose equation is y = m 2%, den 3 m z*, 
Fm! =6mzdz. Hence, the curve has two equal branches; the 
one, in which positive values of 2 gives positive values of y; the 
other, in which negative values of x give negative values of y. Also, 
the curve passes through the origin of co-ordinates, ranning parallel 


and 


to, or coincident with, the axis of x at that point, since a = 0, and 
having its radius of curvature infinite, with a contrary flexure at 
2 . . 
the same point, since : y = 0, and changes its sign. 
dz? 
- . ; , ds3 

‘Taking the ordinary expression for radius of curvature, 7 ~d2.d'y 
it is plain that near the origin of co-ordinates, and with a tolerably 
extended range of approximation, we may put ds = d & in applying 


‘it to our curve, and it follows that r = That is to say, the 


radius of curvature varies inversely as the value of « for the point to 
which the radius belongs, through the range of the approximation ; 
and, from the form of the expression out of which the conclusion 
grows, it is plain that the approximation will be closer, and have a 
greater range, if we make the equation one between y and s, and say 
y=ms, 

It is desired to determine the series of ordinates which express 
the interval between the curve and its circle of curvature, in rela- 
tion to those which express the interval between the curve and the 
axis, O X. 

Let 8’ O 8, Fig. 6, plate I1., be the are of the eubie parabola, 
and R’ Q P RK its cirele of curvature for the point P, whose 
co-ordinates are 2’, y’, (PQ, PT); whence, its radius of curva- 
ture, C R, r’ 


= 6 ma” If x” be the value of z for the centre of 


curvature C, a” = a’! —?’ ay, and, as before, putting ds = dz, 
urva = . 1 
i— a ,dy 7 r — a8 ives 
z"= 2 —r a the reduction of which expression gives 
x 
2" = 3° whence it follows that O Q = y’. 


Let the equation of the circle of curvature be expressed in terms 
of a, y,, aud let A be the height, MN, of the vertex of the cirele of 
curvature, above the axis of z. Then, in the first place, by the pro- 


" - - e 

perties of the circle, y—h: 57 % : 7, and putting for 7’ its 
ul 

value 2 » and reducing the equation, it follows that A= =2 ; and, 


in the next place, deducing the general relation of 21 yi by the pro- 
vy? 
a 2 ‘ / 
perties of the circle, y, = h + ( 2 ), and putting % for h, and 
ar me's zy? 

Pe for r’, and reducing, we have yi = _ +3mx (a— 5) ; 
then the interval between the curve and the circle of curvature, at 
any point for which the value of a, is given, will be (y —y), where 
y =mzx)}; hence, 


(yi—y)= — + 3mz2’ (a —3)- m x,3, 


which, reduced, gives (y, —y) = m (2’ — a). 

The interpretation of which equation is, that if we take distances 
along the are of the parabola, each way from any point, P, as the 
basis of a series of ordinates, which connect it with its circle of cur- 
vature for P, or rather which express the interval between the curve 
and circle, this series of ordinates will be the same as that which ex- 
presses the interval between the curve and the axis of X, taken at 
the same distances, measured along X from O. Observing, however, 
that the proposition is only true within the limits of our approxi- 
mation, and that the range of its truth is extended, if the equation be 
in all cases considered as existing between y and s rather than be- 
tween y and x. 

It is desired, in reference to the application of the curve discussed 
in the paper, to determine the value of m in the equation, y = m 2% 
or m 83, which will make the curve such as to correspond 
with the proper gradient of adjustment, G. Observe, then, that 
G cant’ — cant” s’ and s” being the lengths of are measured 

a! — 3" 
from the origin of the co-ordinates up to the respective points, at 
which the radii of curvature are 7’ and r”, and the corresponding 
values of the cant are cant’ and cant”. - 

The general expression for cant, is cant = a i - gauge, expressing 


all dimensions in feet; but for our purpose it is more convenient to 
take the chain as the unit of dimension, and, making the proper 
ae te 


- X gauge; and 
a, 
, if these values be substituted in the 


1 1 
(.. oe 


substitutions, the expression becomes, cant = 


wee 1 
———, Ors= ~ 
Ome 


since r 
66 V? gauge 
— Oo 7c 8 
6 we ad 





expression for G, we have G ywhich 


1 


i2- 


converted and reduced, gives m = = gauge. 


ve 

If, as suggested in the paper, we put G = a and V = (60 ft. per 
sec. =) ‘91 chains per see., and observe that the narrow gauge (4 ft. 
6 in.) = 068, and the broad gauge (7 ft.) = +106, the values of m come 
out respectively as follows :— 


Narrow. Broad. 
1 
m= —_., Or 
207 322 


By help of these values of m, we can determine what must be the 
values of M N, for any two circles, in order that the relative position 
may be such, that, when the connecting curve is laid down accord- 
ing to the rules given in the paper, G (the gradient of adjustment) 
shall have the required value. 

The corresponding values of P P’ (the length of the curve), and of 
P Q, P’ Q (the reciprocally-placed terminal ordinates), Fig. 4, 
plate ILL, are determined simultaneously. 


Observe that P P’ == 8 -- 8”, and .. = J ae . ; 
6m \i" r 
And putting for m its value, i p Predog gauge, t ey ). 
and reducing the expression J G rf 





Again, P Q or P/Q) = m(P P’)3; and substituting for m and P P’, 


i 7 Or 1 Vigauge*( 1 1)3 

and reducing, PQorP’Q oe ( rods 
-_ PQorP*Q’_ 1 Vigauge?y 1 1y%. 

and MN wo =a (= - =») 


The following tabular statement shows all the deductions above at 
a glance, both in their general form, and as interpreted by the 
assumed values of V and G, and for the narrow and broad gauges :— 
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Assuming G =300 and V=0.91 
General Expressions. - m em — 
Narrow Gauge.| Broad Gauge. 
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= P 1 3 1 | J. 
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Professor Macquorn Rankine stated that he had lately received 
from Mr. William Gravatt, C.E., F.R.S., an account of a sort of curve, 
the application of which to railways had first occurred to that 
gentleman about thirty years ago. — It was the “ Harmonic Curve,” 
or “ Curve of Sines,” and might be described as follows :— 

“Let B A, © A, Fig. 7, be the two straight tangents to be 
connected by means of the curve, cutting each other in A. Lay out 
the straight line A D E, bisecting the angle, B A C, and choose in it 
a point, D, for the curve to traverse. Then, B E C being the chord 
of the curve, we have A E = A D X 15708 + 5708 = 2°75193 A D; 
and, consequently, 


1 
A B= AC = 275193 A D. sec. r BAC; 


which equation enables the ends of the curve, B and C, to be found: 
Conceive the chord, B E C, to represent a semicircle stretched out 
straight, and divided into 180 deg., and lay off ordinates at right 
angles to it proportional to the sines of the arcs so marked upon it, 
and the ends of those ordinates will be points in the curve. ‘The 
value of the middle or longest ordinate is 
DE= A D + 5708 = 1-75193 A D, 

and that ofany other ordinate, such as that at the point, Y, 
by the equation— 


is given 


= . 90° 
y = 1:75193 A D. sin.— B 


where z denotes BX; y, the ordinate X Y; and the value of B E is 


Xz, 
KE 


1 
2:75193 AD tan. ; BAC. ” 


Mr. Gravatt had invented very ingenious methods of ranging this 
curve in the field, which, however, appeared to involve somewhat 
more labour than the process of ranging circular curves and easing 
the curvature at their ends by Mr. Froude’s method. The advantage 
of the curve of sines consisted in the very gradual way in which its 
curvature varied. The sharpest curvature was at the middle point, 
D, where the radius of the osculating cirele was 


ted 1 1 
1455; =DE. tan? 7B A C=1-75193 A D tan? SBAC; 


and from that point in both directions the curvatures gradually 
flattened—vanishing at the ends of the curve. The curvature at 
different points of the same curve, and consequently the “ cant” of 
the rail, varied nearly, though not exactly, as the ordinate y, or per- 
pendicular distance from the chord, BC. The form of the curve 
was nearly, though not exactly, that of an elastic bow of uniform 
cross-section, bent by means of a string, B C, connecting its ends ; 
while Mr. Froude’s curve was nearly of the form of a spring bent by 
a force perpendicular to one of its ends. 

Professor Macquorn Rankine, in reply to Mr. J. G. Lawrie, said 





that the process exemplified in Figs. 1, 2, and 3, Plate II., was de- 
signed to be used independently of the theodolite, or where that in- 
strument was not available; but the theodolite must be used in the 
process exemplified in Figs. 4 and 5. 

Mr. J. G. Lawrie said that in reference to Figs. 1 and 2, he 
thought the case was capable of a simpler solution. For example, 
if the triangles were cole equilateral, it would diminish the amount 
of calculation. 

Professor Macquorn Rankine remarked that that was what he 
wished to avoid. He had supposed the surveyor was in a position 
where, from the nature of the ground, he could not get an equila- 
teral triangle. 

Mr. Lawrie thought that almost on any ground, if they could get 
a point they could get an equilateral triangle. Also, with reference 
to the case exemplified in Figs. 4 and 5, he thought what was 
wanted could be attained in a simpler way than that pointed out by 
Professor Rankine. Thus, having got the line, D E, there could be 
no difficulty in laying it down, and then, by means of the simple 
equation of the curve, they could get as many points in the curved 
part as they wished. 

Professor Rankine said that was in effect what he had done. 
What he had aimed at was the simplest method of determining the 
points. 

Mr. Lawrie said it was desirable to have as few formule as 
possible. 

Professor Rankine said that a single formula would not suit in 
this case. His plan was to reduce the labour on the ground at the 
expense of a few more calculations at home. 

Mr. Lawrie remarked, with reference to Mr. Froude’s paper, that 
the accurate determination of the amount of cant, or elevation of the 
outer rail, depended upon elements comprising the calculation of the 
height of the centres of gravity of the different carriages composing 
the train, and which, in the case of all trains, both passenger and 
luggage, it was really impossible to obtain with that theoretical” ac- 
curacy consistent with Mr. Froude’s method. 

Mr. W. Johnstone said he did not think that any engineer could 
contine himself to strict formule in laying out railway lines in order 
to get across inaccessible places. Each engineer must fall upon plans 
of his own on the spot to get over the difficulties he met with. He 
thought, with Mr. Lawrie, that the adoption of the equilateral 
triangle would in many cases simplify the matter. He had no doubt 
the papers which had been read would be of great benefit to the 
younger engineers of the Institution. The greatest difficulty that 
he had ever had in laying out railways was in a case where two 
curves met at an intersecting point, and not tangentially to each 
other. Professor Rankine had explained one way of getting over 
such a difficulty ; but he had met with cases in practice requiring 
four or five different methods. With reference to Mr. Froude’s 
paper, he thought his plan a very excellent one; and that they were 
all very much indebted to Professor Rankine for his own paper, and 
for obtaining for them that by Mr. Froude. He thought Mr 
Lawrie was quite right as regards the position of the centre of 
gravity influencing the amount of cant to be given to the outer rail. 
He always himself took that into consideration in fixing what the 
cant should be, whilst, with reference to the speed of the trains, a 
rate must be assumed according to circumstances. 

Mr. Lawrie said that there was one consideration worth notice 
Supposing the cant of a rail ought by theory to be 6 in. at one place, 
and 4 in. at another, though it were 6 in. for a short way at the latter, 
it was an error on the safe side. 

Mr. N. Robson remarked that, in the earlier years of railway 
engineering less nicety was required in laying out the curves, and 
in determining the amount of cant to be given to the outer rail on a 
curve, as on the great lines such curves were generally of large radii 
—such as 1 and 2 miles, considerable expense in cuttings, tunnels, or 
viaducts, being incurred in preference to the adoption of sharp 
curves. Now, however, railways had to be constructed less expen- 
sively, and they were made to wind round hills, and avoid obstacles 
instead of being carried straight through them. This required 
curves of comparatively short radii, such as ten or twenty chains 
(that is, $th or 4th mile); and, in such cases, it was very necessary, 
not only that the curves should be set out with mathematical accu- 
racy, but also that the cant should be carefully adjusted, and parti- 
cularly at transitions of curvature, by methods, such as those pro- 
posed by Mr. Froude and Mr. Gravatt. He quite agreed with Mr. 
Johnstone that the papers read would be of great service, especially 
to the young engineers present. 

Mr. Gale said it appeared to him that there was very little 
difference between the line B, in which the two curves were united 
by a bit of straight, and the line C, in which they were united by 
Mr. Froude’s curve; and he thought the former was a sufficiently 
near approximation, and the one generally adopted in practice. 

Mr. N. Robson agreed that the bit of straight line between the 
two curves would do quite well in practice. 

The president thought as these papers treated of such important 
subjects as the cant of the rails, the connecting of different curves, 
the centres of gravity of trains, Xc., the discussion upon them should 
be postponed until members had an opportunity of reading the 
papers. He thought they would then be better able to go into 
the subjects thoroughly, as they were far too important to pass over 
hastily. 

The suggestion was unanimously agreed to, and the meeting ad- 
journed. 





AcciDENT ON THE Great NortHern Ramway.—An accident of a 
serious caaracter, involving the destruction of a considerable amount 
of property, happened on the Great Northern Railway on the after- 
noon of Friday, the 4th instant, near Essendine, the junction with 
the Great Northern of the lines to Stamford and Bourne. It seems 
that while a goods train was running between Bytham and Egsen- 
dine on the up line, and within a mile of the latter station, a wagon 
suddenly left the rails. Shortly afterwards the train broke in two 
parts, that portion attached to the engine darting forward, whilst the 
other, headed by the disabled wagon, and consisting of about ten or 
twelve vehicles, nearly all left the metals, tumbling about in strange 
confusion. Both lines were blocked, and of course the passage of 
all traffic for a tine was prevented. Assistance, however, soon came 
from Essendine and Peterborough ; and, firstly under the direction 
of the station-master at Essendine, and subsequently of the district 
manager, Mr. Thomas Dance, a clearance was effected, and the 
traffic, which had been detained three or four hours, was resumed. 
It was stated by the officials that the cause of the wagon, which 
was an Eastern Counties one, leaving the line was the breakage cf 
its leading tyre. 

Tue Horse-Nai, Makers’ Strike aT Betper.—The strike remains 
in the same state as before, and while numbers of families are 
starving, the men seem as determined as ever. We believe the 
masters have held a meeting since our last report, and have deter- 
mined to resist the demand, being able to supply any market for 
some weeks to come. It seems generally believed that the men would 
now “ go in” at 3d. per 1000 rise, although they struck for 6d. Du- 
ring the lasteighteen years the price paid for the making of the nails has 
increased from 2s. 2d. per 1000 up to the present price (which was 
paid previous to the strike) of 3s. 9d. per 1000. It appears there 
are sufficient men at work in isolated parts of the county, whose 
produce will be equal to the home consumption, and that the great 
masters principally export the nails which are made at Belper and 
some parts of Staffordshire. We must not fail to notice one 
particular fact connected with the “ strike” which does credit to 
the men themselves. Although several families must of necessity 
be starving from hunger, and almost perished from the severity of 
the season, in so far as the Belper men are concerned there have 
been no petty larcenies, or theft of any description; in fact, there 
has been no increase of crime at all, and we believe if the last 
week's Petty Sessions had been held, it would have been a “ blank,” 
and up to the time of writing we have reason to know there is no 
alteration. Of course, we give credit to the vigilance of the police, 
but at the same time this is a “trait” in the character of 








the men which ought to be made known and noticed. — Derby 
Mercury. 
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TERRIBLE RAILROAD DISASTERS. 


On Saturday night last Mr. Brent, the deputy coroner for Middle- 
sex, held an inquest at the Drummond Arms, Euston-square, relative 
to the death of Mr. William Michael Kelly, of 37, Upper Baker- 
street, Regent’s-park, which occurred in consequence of an accident 
on the previous night. 

It seems that the express train, which leaves Liverpool at 5.15 p.m., 
and is due at Euston at 10.50, had stopped a few minutes before 11 at 
the Camden-town station for the purpose of allowing the collection 
of the tickets, when a portion of the train was found to be missing. 
Without delay an engine was got ready and started, with all the 
available assistance, to search for the missing carriages. On reaching 
a spot, about forty yards on the London side of the Primrose-hill 
tunnel, the missing carriages were found. It was then discovered 
that the brake-van and the last two carriages had become detached 
from the train, that the carriages had been thrown over and broken 
into fragments, and the passengers were shrieking for assistance. 
This was promptly rendered, and it was at once discovered that a 
first-class passenger had been crushed to death, while another, a 
gentleman named Appleby, from Sevenoaks, Kent, was seriously 
injured. 

Richard Fernhill, of 37, Vickers-street South, Upper Baker-street, 
said the deceased was his son-in-law. He was a commercial agent, 
and he had resided in the same house. Witness last saw him on 
Thursday morning, when he started for Wolverhampton. He was 
expected home on Friday evening. 

Charles Andrews, of 15, St. Leonards-square, Kentish-town, a 
policeman in the service of the London and North-Western Railway 
Company, said his station was at the south entrance of the Primrose- 
hill tunnel, and it was his duty to signal the trains up and down. 
At eleven o’clock the previous night, he signalled the five o'clock 
Liverpool express through the tunnel with a hand-lamp. After the 
train had passed, he heard a sound as if the carriages were off the 
rails. Having blocked the up-line by telegraph, he followed the train 
down to where it had come to a standstill, which was about seventy 
yards from his station. Found the brake-van off the rails, and two 
first-class carriages on their sides. Heard shouts for assistance from 
the inside of the carriages, and clambered up the carriages and 
assisted several of the passengers out through the windows. After 
all the passengers were out, descended the carriages, and found the 
body of the deceased underneath one of the first-class carriages, the 
face and part of the shoulders only exposed. Coroner: Under one 
of the first-class carriages? How could you find it under? The 
carriages had not been moved, had they? Witness: The deceased 
was under the carriage—crushed under the carriage—and a part of 
his body was exposed. He was out of the carriage entirely as far as 
IT could see. The carriage was broken. Saw that the gentleman was 
dead, and immediately sent a policeman for assistance to Camden- 
town. A body of men shortly came up and removed the carriage 
promptly, and removed the body of the gentleman from underneath, 
and conveyed him to this house. Saw one gentleman bleeding at the 
forehead and at the temple. Cannot account for the carriages being 
in the position in which we found them. The line appeared to be 
in a perfect state. The officers were there shortly afterwards and 
examined it. Only the two carriages came to a standstill. One 
other portion of the train went on Camden-town. Did not see any 
broken chain, or any broken coupling iron. Do not know the cause 
of these carriages being thrown off. 

Mr. Joseph Skelding deposed: I am a member of the Royal 
College of Surgeons of England. I live in Euston-square, and am 
officially connected with the London and North-Western Railway 
Company as medical officer. About half-past twelve last night I 
was called to the Euston Hotel, to see a gentleman who had 
received an incised wound on the right side of the head. While 
so engaged, I was called to see the deceased at the Euston Station. 
He was dead. His skull is extensively fractured, and death must 
have been instantaneous. 

Stephen Giles, of 24, Medburn-street, Bedford New-town, close 
to Somers-town, railway guard to the train in question, said he left 
Manchester at 5.15 on Friday afternoon. The line was perfectly 
clear. It was not encumbered with snow. The train arrived at 
Chalk Farm without any accident or hindrance. Just after they 
came out of the tunnel he felt an oscillation in the brake carriage, 
the last of the train. I was in the part of the train that became 
detached. The van stopped. I got out and found the van off the 
line, and two carriages off the line, and lying on their side across 
the line. The passengers were calling to me, and I got on the top 
of the carriages and assisted some of the gentlemen out of the 
windows. The van was not overturned; the two wheels were off 
the line, but it was not overturned. Cannot account for the carriages 
being off. On looking round saw deceased underneath one of the 
carriages, No. 413. The end of the carriage was broken away.—The 
Coroner: Did you perceive any broken coupling chain ?—-Witness : 
Yes; but I cannot say what was the cause of the breakage. Do 
not know how the carriages got detached. It was from sixty to 
eighty yards from the tunnel when it came to the stop. — The 
Coroner: And you found an oscillation before?—The Witness : 
Only a few yards before; about fifty—A Juror: Do you suppose 
the brake van was off the line before the carriages parted from the 
train ?—The Witness: No, I don’t believe it was. 

James Henderson, of 48, Harley-road, Kentish-town, locomotive 
foreman in the service of the London and North-Western Railway 
Company : When I arrived at the site of the accident I found two 
carriages turned over on their broadside across the rails — one 
lying across the rails, the other parallel with the rails, one at right 
angles to the other. The van was at the other side of the angle. 
The van and the two carriages formed three sides of a square. The 
van was parallel to the rails; one of the carriages was also parallel 
with the rails, and the other was across the rails. Found the 
deceased underneath the carriage that was across the rails. Ordered 
the carriage to be removed, and then the body was wholly exposed 
to view. Cannot tell how the two carriages became detached from 
the rest of the train. I found a draw-bar broken. That was broken 
out of place. The bar had been drawn out. That would not 
account for their being turned over. There must have been some 
great violence to detach the carriages from the train. What it was I 
cannot tell. The speed of an express train is about thirty-five miles 
an hour, but the speed is moderated at the spot in question. There 
must have been some obstruction before arriving at the tunnel.—The 
Coroner: The other witness said there had been no obstruction. He 
said he met with no obstruction all along the line till he came to this 
spot. Now, what caused the accident? What caused this draw-bar 
to come out ?—Witness: I found on examination that some of the 
wheels of the carriages had left the rails after coming out of the 
tunnel. What caused them to leave the rails is a question I. cannot 
answer. I could find nothing to satisfy my mind as to the cause of 
that.—The Coroner: Then do you suppose the carriages leaving 
the rails caused the draw-bar to come out; or that the draw-bar 
coming out caused the carriages to leave the rails ?—Witness: I 
should say the carriages leaving the rails caused the draw-bar to 
give, but cannot tell what caused the carriages to leave the rails. 

Edward Dempsey: I live at Liverpool and am a guard in the ser- 
vice of the London and North-Western Railway Company. I was 
in the van next the engine. Was not aware of the detachment of a 
portion of the train. No obstruction had been met with during the 
progress of the journey, except a slackening of pace once near 
Wolverhampton, on account of a slip of an embankment. 1 did not 
detect any detachment of a portion of the train; not the slightest. 
I had not the least notion of it till I came to the ticket-platform at 
Camden-town. When we arrived there, one of the ticket collectors 
asked, “Is the whole of the train here?” It is a question fre- 
quently put; and I replied, ** Yes.” He said, “I don’t think you 
have the whole of your train.” I was not aware then, nor till I 
went to look, that | was short of three vehicles. There were ten 
carriages in the train. I them sent a policeman back. I inquired of 
one passenger who was in the last carriage if he felt anything 
Jately, and he replied that a few minutes before he felt a great shock 
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as if they were going to be upset, and I said, “Send at once a police- 
man or a messenger to see what is the matter, because it could not be 
far away.” I then proceeded on to the station, and waited for a tele- 
graphic message.—The Coroner: Can you tell us what was the cause 
of the detachment of a portion of the train?—Witness: No. I found 
that one of the side chains of my carriage was gone, and the hook of 
the next carriage gone. I could not account for these things more than 
that the train was detached. There was not a very great load in the 
last van. Nothing to cause any great strain or pull. Nothing 
heavier than usual. There was no particular strain on the coupling 
chains that I am aware of. —The Coroner: What was the speed at 
the spot or after coming through the tunnel ?—Witness: I thought we 
came slower than usual. It was my duty to see that the carriages 
were properly shackled, and I saw nothing the matter with them 
last night. Weslackened speed immediately on entering the tunnel. 
The witness, in reply to further questions, said there ought to be 
two iron chains between every two carriages, and a coupling iron. 
I should say the coupling was absent. He thought the chain 
must have been broken. One of the side chains was gone, and the 
hook of the other. I don’t think the side chains would hold the 
train. The coupling must either have been broken off or unhooked, 
and the moment that occurred the whole weight would be on the 
side chains.—W ould that have had a tendency to throw the carriages 
off the rails? Witness: I hardly think it would last night, for we 
were going along very ‘slowly. But if we were going quick that 
would be the probable effect. 

A Juryman: We have not got to the real cause yet. How are we 
to get to the cause of these carriages getting detached from the rest 
of the train, because that it was that led to the accident? We have 
asked the question of several witnesses—intelligent men—and they 
can tell us nothing. Whom are we to get the information from ? 

The Coroner: | fixed the inquest for to-night, with the view of 
assisting the relatives in having the body removed. Probably we 
shall not be able to come to a conclusion to-night. If that is your 
opinion I should be happy to meet you again this day week or this 
day fortnight, or at any other time you may name, and by that time 
Wwe may get other evidence. 

A Juror: We can come to no conclusion till we have the evidence 
of some practical men as to the coupling and the chains. 

The inquest was then adjourned for a fortnight. 

SHREWSBURY AND HEREFORD RAILWAY ACCIDENT. 

A trar leaving Shrewsbury at 12.40 p.m. on Friday last was due at 
Hereford exactly two hours after. But soon after passing the Din- 
more station, and while on the part of the line known as the Haywood 
crossing, the passengers were suddenly alarmed by that peculiar 
oscillation and motion of the carriages which usually accompanies 
the breaking of the tire of a wheel while a train is in rapid motion, 
and with which, unfortunately, so many persons have become prac- 
tically acquainted during the recent severe frost. The train con- 
tinued to advance, notwithstanding, for some distance, being at the 
time upon an embankment about 4 ft. or 5 ft. high, with a ditch of 
some depth immediately at its base, and a wide extent of flooded, ice- 
covered meadows, caused by the backwater of the river Lugg, which 
could not find a way to their natural outlet, the river Wye, as that 
river itself is at the present time unusually full, and unable to empty 
itself so as to drain off its tributaries. At first the engine acted as a 
counterpoise to the inclination of the carriages, and kept them, 
although off the rails, still upon the embankment, but after a time 
the drag became too heavy for the strength of the coupling irons of 
the tender, which yielded to the shock, and in a minute more the 
carriages, which had become detached, immediately followed the 
tender, rushed off the railway, and fell with a tremendous crash 
through the ice, partially burying themselves in the water. As a 
natural consequence, the carriages were instantly nearly filled with 
water, and their occupants horror-stricken by their critical position. 
Although the embankment was by no means lofty, the carriages were 
flung over with such violence, that the guard brake-van at the end 
of the train was wrenched round from its proper position; and after 
the shock, was found amidst the wreck the guard himself. named 
Child, receiving several bruises, and subsequently esceping from 
drowning only byan almost superhuman exertion on his own part, and 
the aid of others. As soon as the passengers found themselves im- 
mersed in water, those who retained sufficient strength and sufficient 
nerve, made an effort to secure their own safety; and they did so 
after some delay, by breaking the windows of their carriages, and 
forcing themselves through. But there were some who were unable 
to do so, and these owed their lives mainly to the intrepidity of their 
more fortunate fellow-passengers, who having saved themselves 
made haste to assist those who could not succeed in doing so. 
Another foot of water in the ditch, and not a passenger, it is said, 
would have escaped; and with two feet less water, it is presumed, 
the violence of the concussion would have been tenfold (for the 
depth of water broke the force of the shock very considerably), and 
the loss of life and limb would have been terrible indeed. Even as 
it was, it was found impossible to extricate two unfortunate females 
who were in a third-class carriage, which lay in deeper water than 
the others, until life was extinct, while of the other passengers 
several were severely bruised, and some seriously suffering from 
their long immersion in the cold water, and suffered still more from 
the difficulty, or rather impossibility, of procuring dry clothing on 
the spot. ‘The engine had remained on the line, and the driver, who 
at once discovered that his train had broken away from him, and 
placed its living freight in mortal peril, proceeded on at full speed to 
the Moreton, station, distant about a mile and a half, and carried the 
news of the catastrophe, so that aid was sent on immediately to 
assist in rescuing the passengers. The driver having aroused the 
officials at the Moreton station, came on to Hereford, and as he was 
quite unaware of the loss of life which had actually taken place, it 
was at first supposed that all in the submerged carriages had perished, 
or were likely to do so. 
medical men and others to the station, and in a space of time incon- 
ceivably brief a numerous party was conveyed to the scene 
of the accident, to render all possible aid in extricating the sufferers. 
Still the extrication of the passengers was a work of time, and 
several hours elapsed before they were brought on to Hereford, or 
carriages despatched there for that purpose. During a portion of the 
interval some found the means of partially drying themselves, at the 
fires of some cottages near; but others remained in their clothing, 
wet and half frozen, until they reached that city. 

On the arrival of the train at Hereford, the bodies of the two 
females were placed in one of the rooms at the station. The elder 
of the two appeared to be about twenty-seven years of age, and her 
attire disclosed the fact that she occupied the position of a lady. In 
one of the pockets of her dress was found an envelope, directed as 
follows, “* Miss E. Lowe, Curzon-park, Chester,” and a pocket- 
handkerchief was marked, “ E. Lowe.” A telegraphic message was 
at once forwarded to the address on the envelope, and this after- 
noon Mr. Lowe arrived, and identified the body of his child. He 
evinced great grief, and deeply lamented the bereavement which had 
befallen him. At his request his daughter's remains were given 
into his possession, and were conveyed to his residence at Chester. 
The body of the other deceased was, it seems, identified under 
singularly painful circumstances, and was found to be that of the 
daughter of Mr. Thomas Jones, of Upper Breinton, near Hereford. 
A sister of the deceased, a girl of sixteen or seventeen years of age, 
had arrived at the station to meet her and accompany her home, 
and when intelligence of the accident and its more terrible result was 
received, she made known the purpose of her attendance at the 
station to a person on the platform. On the arrival of the bodies, 
the description which had been given of the dress and the personal 
appearance of the anxiously expected sister left little reason to doubt 
that she was one of the two unfortunate beings who had passed so 
suddenly and fearfully from life to death. The suspicion was gently 
stated to Miss Jones, and when she was ultimately taken into the 
room where the two bodies lay, she displayed considerable mental 
agony. The deceased had been absent from home for several months, 
and her return had been anxiously looked for by her friends and 
relatives. The distress of the poor girl, who is a year or two older 
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than her deceased sister, was truly heartrending. On Saturday Me. 
Warburton, the district coroner, opened the inquest at the , 
station, in order to take formal evidence of the identity of the dé 
ceased, so that they might be given up to their friends for interment, 
after which, the inquiry was adjourned, and information of the 
accident was forwarded to the Board of Trade, who will no doubt 
institute a strict inquiry into all the circumstances by which it is at 
present surrounded. 

The inquest on the body of Edward Ogden was held on Ttesday 
morning, at the Railway ‘Tavern, Teynham, before Thomas 
Esq. Prior to the commencement of the proceedings the coroner 
jury proceeded up the line to inspect the scene of the accident, an 
the broken ruins of the engine and tender. The engine itself had 
been got up from the field into which it had fallen, ahd was again 
on the line. It was, however, stripped of its leading Wheels, and 
was greatly knocked about and injured. The attentiov of the 
coroner and jury was directed particularly to the fore wheels of the 
engine, which, owing to some defect in the horn-plates, had become 
separated from the engine, by means of which the dreadful accident 
had occurred. Mr. William Martley, locomotive superintendent, whe 
was one of the witnesses, said he had carefully examined the engine 
and carriages, and had had his attention directed to the piece of iron 
shown to the jury. It formed the leading horn of the left-hand frame 
of the engine, which protects the wheels and kept them in their 
places. The horn-plate breaking was the cause of the accident. 
There was no doubt the fracture in the iron was faulty, but he 
would not say whether it was an old fracture or not. The faults 
existed before the breaking which caused the accident, but how 
he was unable to say. The quality of the iron was not first-rate 
but he did not think the iron would have broken unless it ha 
received some blow of extraordinary violence. The present frosty 
weather has a material effect on metals, rendering them more brittle. 
A stone, or any obstruction, would have the effect of causmmg the 
accident; but the guard was so close to the metals it was ost 
impossible for anything to escape it. There was nothing ort the 
line to account for the breaking. Putting on the brake would tend 
to relieve the strain of the engine. On the previous Tuesday the 
foremen examined the engine, and found it all correct and no flaw 
in it. The iron is crystallised and short grained, and Mesars. Haw- 
thorn, Newcastle, the makers, would not have put in such from had 
they been aware of the quality. Two kinds of iron have evidently 
been used in its manufacture, one of which is of better quality. The 
other horn-plate stood, although subjected to rougher treatment. The 
engine was purchased new in September last. It was made it 1855. 
—Mr. Joseph Cubitt said he had heard Mr. Martley’s evidence, and 
he quite agreed with what he had stated. He should have thought 
a violent blow would have been necessary to have broken the horn 
plate. In the piece of iron there were several fractures of different 
degrees. The weather was very much against that sort of close- 
grained iron. He had seen much better and much worse. He could 
offer no suggestion as to the cause of the accident.—Mr. Thomas 
Aveling, agricultural engineer, Rochester, said there was a flaw in 
the iron which was of an old date. The cold weather had no doubt 
helped to break it, but, looking at the state of the iron, he should not 
have been surprised had it broken before. He had seen much better 
iron.—The jury then returned a verdict of “ Accidental Death 
through the breaking of the horn-plate of the engine, but how it was 
caused there was no evidence to show.” 

The inquest was resumed on Tuesday evening.—Edwin Brown 
was assistant guard to the train that left Shrewsbury at 2.40 on 
Friday last. Was in the train when the accident occurred. The 
accident was caused through the breaking of a tyre of a carriage next 
the engine. 1t wasa second-class carriage, and the one in which the 
deceased were travelling. I discovered that something was the 
matter about 300 yards before the carriages were turned over, but I 
did not know what it was. I applied the brake immediately. The 
tyre was properly examined before the train left Leominster. The 
system of examination is by tapping the wheels. I am sure all the 
carriages were examined that day at Leominster, and in consequence 
of that examination, a Great Western Company's composite carriage, 
which was in the train, was taken off because a loose tyre was dis- 
covered.—Peter Stormouth: It is my duty to examine the trains at 
Leominster station, and I examined this particular train on Frida 
last. 1 examine the wheels by striking them with a hammer, and i 
can discover by the sound whether any of them are defective. A 
sound wheel sounds like a bell, but a defective one gives a dull sound 
or no sound at all. I discovered a defective tyre on a Great Western 
carriage in the train last Friday, and I had it removed. I consider 
myself a practical mechanic. I have been engaged in the same pro- 
fession 14 or 15 years. The joint in the tyre appears to be a very good 
one, and the weld is called a “lap” weld. Mr. Jefferies, the locomo- 
tive superintendent, has given me orders to be very particular at this 
season of the year, and I have endeavoured to act up to his instruc- 
tions. I have had occasion to reject several carriages lately, and at 
the present moment there are eight standing at Leominster which 
have been thus rejected. Some belong to the Great Western, some 
to the London and North Western, and others to the Shrewsbury 
and Hereford Railway. The frost, in my opinion, has caused these 
defects.—Edward Jefferies: I am the locomotive superintendent of 
the Shrewsbury and Hereford Railway, and have been 18 years 
connected with railways—seven years of which I was employed in 
the manufacture of railway stock. I am quite satisfied that the crys- 
tallisation of the iron through the frost was the cause of the original 
fracture, where the iron is 1g in. thick. I know of nothing that 
could have prevented it. Staffordshire iron is not selected by me 
or by Mr. Brassey on account of being yg than Lowmoor iron, 
but because it is suited to the purpose, and I am quite satisfied that 
this accident is one which no human foresight could have averted. 
These tyres are now 1g in. thick. They were originally 1} in. 
having been a little reduced by wear and tear, but they have never 
been re-turned.—James Fenton, the engineer to the Lowmoor Iron 
Works, deposed: We are the largest manufacturers of railway tyres 
in the world. I have examined the pieces of the tyre, and am cer- 
tain that up to the moment of its fracture it was perfectly sound, and 
nothing to indicate that it might not run a considerable period with 
perfect safety. It is a fair specimen of Staffordshire iron, and many 
thousand tyres made of the same description of iron are now in use 
on the railways in the United Kingdom. The accident undoubtedly 
arose through the failure of the tyre, and the tyre broke through the 
action of the low state of the temperature. I have no doubt many 
more tyres will break if the present weather continue.—After the 
production of some other evidence to the same effect as the above 

the inquiry was adjourned for a fortnight. 


ACCIDENT ON THE LONDON, CHATHAM, AND DOVER 
RAILWAY. 

Tne inquiry into the circumstances attending a serious accident 
which occurred on the London, Chatham, and Dover Railway, near 
Sittingbourne, on Friday, whereby one of the passengers, Mr. John 
Patterson, a warrant officer belonging to the royal navy, lost his 
life, and Richardson, one of the guards, and several of the passengers 
were more or less injured, took place on Saturday morning before 
Mr. Thomas Hills, one of the coreners for West Kent, and a highly 
respectable jury. 

Alexander Sutherland, engineer, residing at Woolwich, identified 
the body of deceased as that of Mr. John Patterson, aged 45, a war- 
rant officer in the navy, formerly belonging to her Majesty's ship 
Star, at Sheerness, to which vessel he was proceeding when he met 
with the accident which deprived him of life. 

Mr. Charles Scales, brickmaker, whose land joins that part of the 
line where the accident occurred, deposed to seeing the express train 
which left Victoria station at 9.55 approaching, nearly half an hour 
behind its time. The first thing which attracted his notice was 
sceing the dirt and stones flying up about the train, directly after 
which a third-class carriage was thrown off the line, and fell over 
on its side, followed by a first-class carriage. The carriage was 
dragged fully 120 yards before it was stopped. Witness hurried to 
the scene of the accident, which was not far from the station, and 
saw the passengers getting out of the carriages. Deceased was 
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lying beneath the wreck of a third-class carriage, and after some 
time was rescued. The rails appeared to be in good order, and there 
was no obstruction on the line. When he first observed the train 
the steam was shut off. After the carriage had turned over he 
heard the whistle sounded. There was a considerable descent at 
the spot where the accident took place. 

Mr. E. R. Ray, surgeon, deposed to being called in to attend to 
the deceased, both of whose legs had been cut off by the accident. 
Deceased expired about two hours after the accident. 

George Richardson said he was the head guard of the express 
train which left London at 9.55. It consisted of six carriages and 
two brake vans. The train proceeded safely as far as Bobbing- 
bridge, when witness heard a noise like the explosion of acannon. 
He at once knew there was something wrong, and shouted to the 
engine-driver, but he could not make him hear until he had sounded 
his guard’s whistle. The carriage rocked a great deal, and witness 
saw nothing more until the train was brought to a stand-still, when 
he saw that one of the carriages was turned over and the deceased 
lying under it. Witness went back up the line, to stop everything. 

he train was proceeding at about thirty miles an hour when the 
accident occurred, which was its usual speed. The usual examina- 

tion of the wheels had been made before the train left Chatham. 
Witness did not hear the guard whistle at all—At the request of 
the jury the witness Scales was recalled, and stated that he certainly 
heard the whistle sounded.—In answer to Mr. Finnigan, Richardson 
said it was customary to run at that speed, and there was no diffi- 
culty in pulling up at Sittingbourne. The wheels always slipped 
a great deal at Chatham, but that was in consequence of the oil spilt 
on the rails. 

Henry Sladden said he tried the wheels of all the carriages on the 
stoppage of the train at Chatham, and found them all sound. The 
usual way to test them was to “ring” them. Witness discovered no 
indications of unsoundness in the wheels of the brake-van. The 
train was late on its arrival at Chatham. Whenever he detected any 
defective wheels he always had the carriage removed from the train. 
The defective wheels he had discovered had flaws in them. He 
could always tell a faulty wheel by the “ ring.” 

Mr. William Pole, civil engineer, 3, Great George-street, West- 
minster, professor of civil engineering at University College, and 
lecturer at the Royal Engineer Establishment, Chatham, said he 
was a passenger by the express train to which the accent occurred, 
and occupied a seat in a first-class carriage in the mddle of the 
train. The express was behind its time at Sittingbourac, and was 
running towards the station ata rapid rate—he should say nearly 
forty miles an hour. Just before reaching the station witness heard 
aloud knock, and he then saw that the guard’s van and two car- 
riages were of the line, the third-class carriage being turned up- 
side down. The brake van was in front of the third-class carriage, 
still erect, but the tire of the right leading wheel was off, and the 
frame of the wheel damaged. Witness walked back some distance 
with the guard; he saw the spot where the carriage had left the 
rails, and near that place he picked up the tire of the wheel broken 
into five pieces. The tire gave unmistakeable signs of bad metal. 
A little further off he observed a pair of wheels, and at a little dis- 
tance again another pair belonging to the third-class carriage. There 
was no doubt that the accident was occasioned by the breaking of 
the tire of the wheel of the guard’s van. The permanent way was 
in good order, but near the spot where the accident occurred he 
noticed some gaps in the rails, some of them as muchas two and 
five-eighths, and others less. It was possible the jolt at the gap he 
had measured might have affected the train. The broken tire appa- 
rently consisted of two qualities of metal, the inner portion not 
being of good quality, but much crystallised, and very unequal in 
its textures. From the appearance of one of the fractures it left no 
doubt that it had passed through a bolt-hole, and it appeared that 
it was not a new fracture. Witness had no fault to find with the 
quality of the outer portion of the wheel. The old fracture was of 
considerable extent, stretching to the outside of the flange, the other 
parts being sound. ‘The witness here showed a piece of the broken 
wheel to the jury, and continued to state that the tire, instead of 
being bolted and screwed together, was only rivetted. The speed 
of the train, which atthe time of the accident was going at the 
rate of thirty or forty miles an hour, was too great in descending 
that incline. He should certainly say that the behind brakes ought 
to have been applied. ‘The wheels broken were made at the factory 
of Sandford and Owen, Rotherham. ‘The firm in question were 
large manufacturers, but he declined giving an opinion as to the 
quality of their work. 

The Coroner said it was clear that the speed of the train had 
nothing to do with the accident. In arriving at their verdict the 
jary must take it for granted that everything which could be done 
was done by the company to detect a flaw in the wheels. The jury 
were not called upon to go into the niceties of the case, and if they 
were of opinion that proper care and precaution had been taken by 
the company, their verdict would be one of Accidental death. 

The jury deliberated a short time, and then returned a verdict of 
Accidental death, appending to that a recommendation that means 
should be adopted to effect a communication between the engine- 
driver and the guard. 


ANOTHER FRIGHTFUL ACCIDENT ON THE LONDON, 
CHATHAM, AND DOVER RAILWAY. 

Scarcery had the coroner's jury separated than an accident of a 
much more serious character, and attended, unfortunately, with more 
alarming results, occurred a short distance from 'Teynham, and only 
a few miles from the scene of the other fatal accident, by which, we 
regret to state, three persons lost their lives, and one, if not more, of 
the passengers is so seriously injured that no hopes whatever are 
entertained of his recovery. The train to which the accident 
occurred was the last down train from Victoria station, which it left 
at 7.45, its usual time. It consisted of six passenger carriages and 
two brake vans placed at both ends of the train. Everything, it 
appears, proceeded safely until the train was within a short distance 
from this station, which it is timed to reach at 10.1, when, just 
as it was proceeding about 20 miles an hour, and the engine-driver 
was in the act of shutting, or had shut off the steam, the engine, 
which was a very large oan powerful one, gave a sudden bound and 
immediately left the rails, dragging with it the tender, the brake van, 
and the whole of the carriages, with the exception of the last. The 
effect of the accident was of the most appalling character. The 
engine, which was named the Eclipse, is described as having turned 
a complete summersault, the tender at the same time being thrown 
over it. The fireman of the engine, a man named James Vested, 
was killed on the spot, and another tir man in the employ of the 
company, who happened to be riding 01 the engine to Faversham, 
where he was going to fetch his wife, was also killed; his name is 
James Ogden. The engine-driver, who was a most experienced 
man, and one of the most efficient drivers in the company’s employ, 
was also so severely injured by the engine falling over upon him, 
and the scalds from the hot water and steam, that he died on Sun- 
day; the name of the unfortunate man is Matthewson. The guard's 
van and the other carriages composing the train were all huddled 
together, and their debris scattered in all directions. Fortunately 
there were not many passengers in the train at the time, but these 
appear to have had some marvellous escapes, considering that all the 
carriages were smashed to splinters. 

From an examination of the rails at the place in which the acci- 
dent occurred, the cause of the accident does not seem to be appa- 
rent. The line at the spot is perfectly level, and just at the place 
where it is supposed the engine left the rails there is a level cross- 
ing. It seems probable that the accident might have been caused 
through the late severe frost having contracted the metals of the 
line, and widened the gaps between the rails. On th engine 
coming to one of these gaps it probably gave a jump, and instead 
of the wheels falling on the metals, they bound aside, there being 
a slight curve there. This subject, however, will be fully investi- 

at the coroner's inquest. The bodies of the unfortunate men 


we been removed and await the inquest. 
Immediately ‘on hearing of the accident, Mr. Finnigan, the 

















manager, proceeded down the line with a staff of labourers, and a 
numerous body of labourers have been engaged all the day in clear- 
ing away the broken fragments of the engine and carriages and re- 
placing the rails. 








PROPOSED NEW RAILWAYS. 

Ir is not surprising that there are more railway bills than usual 
for the session that is now close upon us. In London railway 
history, especially the past year, has been very remarkable. The first 
metropolitan railway bridge across the Thames has been opened, the 
works for a second at Charing-cross have been begun, and Parlia- 
ment has passed an Act for a third at Blackfriars. The Metropolitan 
line, which is here to meet and join the Chatham and Dover, and 
with it constitute the first railroad entirely through the heart of 
London, has at length set to work in real earnest, and is likely to be 
opened in the spring of next year. When we add that many rail- 
ways have been paying larger dividends than at any time since the 
great break-down ten years ago, and have risen greatly in value 
as investments, and that the overcrowding of the streets has been 
getting more and more intolerable, there need be no wonder that the 
ice once broken, and London opened to the iron king after long 
denial, scheme upon scheme is now pouring in. First of all, this 
Metropolitan line just mentioned, which will come from Paddington 
by Euston-square and King’s-cross, and bring the traffic of the 
northern lines to Farringdon-street, has a bill for an extension to a 
more thoroughly “ city station” in Finsbury-cireus, to which point 
also it is proposed to bring the Eastern Counties line—measures 
which would certainly tend to relieve the str: is and give an un- 
broken communication through London from tue east to the west 
side of the kingdom, as well as from north to south. Whether 
Finsbury-circus will be able to hold its own against the invader is 
very doubtful; but if that spot is too central to be spared for open 
space, the Thames embankment may compensate for its loss. 
Another city station scheme has also made its appearance, in the 
shape of a plan for bringing the North London line from Kingsland 
to Liverpool-street, Broad-street, saving the absurd round by Bow 
and Stepney; and there is also a bill for a line from Broad-street to 
lrongate-wharf on the river. But, besides conveyance into the very 
midst of London, and a railroad through London to save through 
passengers and goods the drive along the streets from station to 
station, there is the pressing need of another line of communication 
east and west through the town. Accordingly, we have the “ West-end 
and City” scheme foran underground line from Regent-circus to join the 
Metropolitan at Holborn-bridge; there isalsoa proposition toextend the 
Metropolitan itself from its Paddington end to Bayswaterand Kensing- 
ton; andthe “Charing-cross Railway (City Terminus)” offersa line from 
the Charing-cross Railroad in St. Saviour’s, Southwark, over the 
Thames to Cannon-street, giving a route from that street to Charing- 
cross, the passengers crossing the river twice. Last, but by no means 
least, there is the Thames embankment from Westminster Bridge to 
Blackfriars, with, it seems, a railroad, and, in all probability, a new 
street eventually from Blackfriars Bridge to the Bank. This may 
really become the greatesi metropolitan improvement of modern 
times. With the river purified, the slimy mud-banks gone, the 
railway under cover, and a broad road and promenade planted with 
trees, it would, as the Commons committee was told, almost answer 
the purpose of a park in the very heart of London. But these are 
not the only metropolitan schemes; there are others, links in the 
girdle round London. It is proposed to make the Regent’s Canal 
supply a railroad from Maiden-lane, in the north, to the Thames at 
Limehouse, with branches to existing lines. The Kensington- 
station line asks leave to extend itself to Prince Albert’s-road, 
Kensington; a line to Hammersmith is projected, and a line from 
Greenwich to Woolwich. Other branches are proposed, some of 
them uniting the great trunk lines—a line from Edgware to King’s- 
cross and the North London line, another from Hornsey to Hendon, 
one from Tottenham to Hornsey, a line connecting the Great 
Northern (at Barnet) with the North and South-Western Junction 
line to Kew, lines from Brentford to Richmond, and Rickmansworth 
to Uxbridge, the latter completing a connection between the Great 
Western and North-Western, which may bring the smokeless 
Welsh coal into a paper-mill district. London and its neighbour- 
hood form the great mark for the competition of this session. 

But if we pass into the country we shall find many changes in 
progress and in prospect. In the south the direct line from London 
to Exeter has at last been opened, and apparently with no irrepa- 
rable damage to the older line, and in a few months there is to be a 
second line to Dover also. In anticipation of it the South- 
Eastern is setting its house in order, and proposing to im- 
prove its access to Folkstone Harbour, in the hope of making that 
all its own. The Andover and Redbridge again asks leave to enter 
Southampton, and there are bills also for lines to that prosperous 
town from Petersfield and from Fareham, and also for a line from 
Southampton to Netley. Several branches are proposed to places 
at present without railways.—Seaford, Bognor, Marlborough, Sher- 
borne, St. Ives, Fowey; and there are projects for filling up gaps in 
railroad communication, shortening routes, or supplying local 
branches—Alton to Winchester, Uckfield to Tunbridge Wells, 
Newport to Ryde, Salisbury to Poole, Axminster to the coast, Wells 
to Bristol. In the extreme west it is proposed to construct a railway 
from the North Devon line to Okehampton and Tavistock (with a 
branch to Launceston), completing an inland route between Plymouth 
and Portsmouth. Passing over to Wales, which is gradually filling 
up with railroads, we find schemes for supplying links in the com- 
munication between Manchester and Milford, and between the 
manufacturing districts and the South Welsh coalfield and ports on 
the Bristol Channel; plans for access to Aberystwith and the 
western coast, with lines in that direction from Rhyl in the north 
and Haverfordwest in the south; for lines from Shrewsbury to the 
Carnarvonshire coast, from Oswestry to Whitchurch, and from 
Montgomery to Stretford Bridge, on the Hereford—both the last 
two uniting trunk lines. On the opposite side of the kingdom, in 
the restless region of the eastern counties, there is a multitude of 
schemes—lines for new communications between Colchester and 


Cambridge, between London and Bury St. Edmunds, from. this | 


latter town to Thetford and Lynn and to join the Spalding (and 
consequently the Great Northern), and from Bishop's Stortford to 
Braintree, uniting the Colchester and Cambridge lines; from Holme 
to Ramsey, and from Lynn to Hunstanton; lines to Saffron Waldon, 
and to Brightlingsea, on the coast, near Colchester. 

In the Midland counties there is a proposal to extend the Wycombe 
branch to Oxford, with a view to a new and shorter route thence to 
London ; and there is a bold scheme for extending the West Midland 
from Yarnton, near Oxford, to London. Already the West Midland, 
by its recent amalgamations, stretches from Shrewsbury down to 
South Wales on the one hand, and to Oxford on the other. Leave 
is to be asked for a line from Ashehurch, near ‘Tewkesbury (whence 
a railroad to Malvern is being constructed), to Evesham, uniting the 
Bristol and Birmingham line with the West Midland. A line is pro- 
posed from Worcester to Leominster; one from Dudley to Craven 
Arms, on the Shrewsbury and Hereford line ; from Wolverhampton 
to Bridgnorth; a branch from Atherstone or Nuneaton, on the Trent 
Valley, to Whitacre, on the Birmingham and Derby, which, with 
lines in progress, will give a direct communication between Leicester 
and Birmingham ; lines from Ellesmere to Wrexham and Mold, and 
also to Oswestry, on the one side, and to Whitchurch on the other ; 
a line extending the Stourbridge to Smethwick, near Birmingham ; 
all these connect trunk lines with one another at intermediate points, 
and that is a noticeable characteristic of the projects for next Session. 
Then there are bills for lines to Market Drayton, Much Wenlock, 
Alcester, and Henley-in-Arden. The Cheshire Midland, it seems, 
is to be extended from its Northwich terminus to Chester, giving a 
second line thence to Manchester. A line is proposed from the Mid- 
land at Mansfield, and also from near Chesterfield, to Shireoaks, on 
the Sheffield line, near Worksop. The Great Northern again 
perseveres in asking to be extended from Doncaster to Wakefield ; 
the South Yorkshire seeks to cross the Trent at Keadby ; a line is 
proposed for shortening the route from Hull to Doncaster, another 


connecting the Sheffield line with the Whaley-bridge, and lines to 
Otley and Ilkley. The Great Northern and the Sheffield companies 
are, it is said, to have their desired line from Garston into Liverpool, 
giving the Sheffield a road across the kingdom from Grimsby to the 
ersey. The London and North-Western propose a line from Edge- 
| hill, Liverpool, across to Bootle, on the other side of the town; and aline 
is proposed on the other hand from the Lancashire and Yorkshire at 
Walton, near Liverpool, to join the Edgehill and Garston line. 
Both the great companies just named ask for several new branches 
in the manufacturing districts ; the North-Western company propose 
| a line from Eccles to Wigan, and a line crossing the Mersey at Run- 
| corn, and there is a bill for a branch to Batley. 


An important link 
|is being constructed, and must now be approaching completion, 
joining the (Little) North-Western at a point near Settle to the Lan- 
| caster and Carlisle near Tebay, shortening the route to Glasgow. A 
| scheme for a line from Penrith to Cockermouth proposes to take 
| Keswick in its route, making another inroad upon the Lake district. 
| On the opposite side of the country the Cleveland seeks extension to 
the Tees, and various small local lines are proposed in the New- 
castle district, besides one of more importance—the Newcastle, 
Derwent, and Weardale, a line from the first-named town to join 
| the South Durham and Lancashire, and thus give a new route 
from Newcastle to Liverpool Without going further north and 
counting the projects for Scotland, there is one which deserves to 
be mentioned, for filling up the gap between Perth and Inverness. 
It isevident that many blank places in the railway map will this 
year be occupied. But of course several embryo schemes, after 
giving their Parliamentary notices, will never come to the birth. 
Those that do must finally, for life or for extinction, abide the fiat 
of the least satisfactory tribunal that modern reforms have left in 
authority in this kingdom. 

It is said that the projects for new lines now to come before Par- 
liament propose to raise nearly 7,000,000 for their execution. But 
the existing railways require a large sum every year (not paid out 
of revenue) for additional rolling stock, larger stations, heavier 
rails, and other improvements, and upon the whole it may be taken 
that the capital invested in the railways of the United Kingdom 
increases by £10,000,U00 a-year. To meet this, and earn a return for 
it, the number of miles of railroad increases by about 400 a-year. 
To pay 5 per cent. on the increased capital of £10,000,000, the gross 
receipts should increase by nearly £1,000,000 a-year, or about 
£19,000 a week. But in 1860 the twelve chief companies alone have 
had an increase of traffic considerably more than £1,000,000. There is 
little doubt that the gross receipts of railways for the year have 
exceeded the interest of the national debt, but they have to be 
winnowed of nearly half for working expenses before any profits 
are divided on the £350,000,000 invested in the railroads of the 
United Kingdom. But no one will ever grudge them a fair profit 
for the vast service they render. Seven years ago, when they were 
about three-fourths of what they now are, Robert Stephenson caleu- 
lated that, adding together the saving of time in every railway 
par taken in a single year, as compared with the time it would 
lave occupied by coach, the aggregate amounted to no less than 
38,000 years of eight hours a day; and, allowing 3s. a day as the 
value of labour, the annual saving to the nation was even then 
£2,000,000 a-year. Above half a million of persons—men with 
their wives and children—are supported by the employment fur- 
nished by the making and working of railroads. As for the produce 
of the traffic, peers, prelates, judges, private families without 
number, are enabled to embark in the great carrying business of the 
country, and share in its profits without any personal trouble, risk 
of liability, or loss of caste—traders without knowing it. 





Sovrn Keysrncton Museum. — During the week ending 5th 
January, 1861, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday, free days, 3,669 ; on Monday, and Tuesday, 
free evenings, 1,884. On the three students’ days (admission to the 
public 6d.), 1,817; one students’ evening, Woleelen, 183. Total‘ 
7,123. From the opening of the Museum, 1,815,549. 


Acapemy oF Scrences.—At the last sitting M. Chasles replied at 
great length to a paper by M. Breton, in which the former's labours 
on the porisms of Euclid were severely criticised; Mr. Chasles, in 
refuting his antagonist’s arguments, does full justice to the sagacious 
investigations of the celebrated geometriciun Simson, regarding 
those porisms, only a small part of which has been handed down to 
us in a mutilated and confused state by Pappus.—The Minister of 
Marine sent in an account, by Lieut. Laporterie, of the effects of a 
stroke of lightning experienced on board the Saint Louis, man-of- 
war, in the roadstead of Gaeta, on the 10th ult. This account was 
accompanied by the platinum point of the lightning-conductor 
which received the stroke, and a bit of melted copper from the rod 
of the same conductor. M. Laporterie states that after a violent 
gale which blew on the 7th and 8th, the sky was covered with 
thick masses of clouds, and a storm broke out on the 10th, chiefly 
confined to the north-west part of the heavens. At half-past one p.m. 
the electric fluid struck the conductor of the mainmast, accom- 
panied by a detonation equal to that of a heavy discharge of 
artillery. A portion of the platinum point was melted, and the 
rest broken off from the rod. Curiously enough, the base of this 
platinum point, in the shape of a cone, had remained uninjured, 
with the screw in by which it had been fixed to the rod, while the 
remaining extremity of the rod, where the screw had been snapped 
off from, was melted! The conductors of the fore and mizen-masts 
had received no injury; but a sergeant, who was seated near the 
funnel of the engine, at a distance of 19 ft. from the mainmast, felt 
such a violent shock, that he thought he had been struck by some 
Sardinian projectile which had fallen on board by accident; he 
thought he felt blood trickling from the wound, and it was only 
after undressing and submitting to an examination, that he could be 
| persuaded he had not been wounded. At the foot of the main-mast 
| a bluish flame, 24 ft. in length, was noticed, but it immediately dis- 
| appeared. The pocket-knife of one of the sailors was strongly 
| magnetised, and the same was the case with some steel pins in the 
| officers’ rooms. 

PantFicaTion.—A_ report has been published by a committee 
appointed to examine the system of bread-making, proposed by 
M. Mége-Mouriés. Long details are given of the experiments made 
by the inventor of the new process. ‘Till quite recently, the brown 
colour of bread of inferior quality has been universally attributed to 
the presence of particles of bran; but M. Mége-Mouriés maintains 
that the darker colour is solely due to the influence of the cerealine 
and embryon membrane, which he considers as agents of decomposi- 
| tion, while the particles of the bran retain their proper colour and 

make the bread ne, as bakers term it. Joining practice to theory, 
M. Mége-Mouriés, in June, 1857, set up a bakehouse in the Rue 
Descartes, and began making bread according to his system. In the 
months of September and March following, commissions were 
appointed to investigate the advantages of the new system. It was 
| found that the bread made by M. Mége-Mouriés was as good as 
| ordinary bread, but that the process of making was attended with 
certain inconveniences for which it was desirable to find a remedy. 
Since then M. Mége-Mouriés has passed two years in experiment-, 
and the report just presented affirms that his bread is now not only 
quite as good as any other, but presents an economy of 3f. a sack, 
when the price is 50f. One great advantage of M. Mége’s process 
is, that by it corn of inferior quality, at present used only fur dis- 
tilling or feeding cattle,can be converted into excellent bread; and 
another is, that a greater proportion of flour can be obtained from good 
corn than by the ordinary mode of baking, and the bread be still as 
white as at present. The commission says :—‘* The white bread now 
sold in Paris is made with flour manipulated in such a way as to 
obtain about 70 per cent. of the weight of the wheat. M. Mége 
makes bread of quite as good quality, and obtains 80 per cent. ; it is 
therefore a matter of public interest to encourage the propagation of 
a process by which such a result can be ensured. The importance 
of the saving so made will be fully appreciated when it is known 
that the corn thus economised in the course of a year is. equal to the 
consumption of 45 days.” 
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SCOTTISH MATTERS. 
Ara meeting held on Thursday evening, in last week, at Dunferm- 
line, for the purpose of promoting a railway from Dunfermline to 
Edinburgh by Queensferry, Mr. Bouch, C.E., described the route of 


the line. In the first place, he said, the promoters had taken running | 


powers over the Edinburgh and Glasgow, from Waverley station to 
a point between Edinburgh and Corstorphine where the lines com- 
mences. It then goes by Corstorphine and Kirkliston, where there 
will be stations, to Queensferry. They then take powers to make a 
complete ferry. Then, starting from North Queensferry, the line 
passed through Inverkeithing to Dunfermline, and so on to its junc- 
tion with the Edinburgh, Perth, and Dundee at Sheephousewell. It 
thus placed Dunfermline on the main line—giving the best possible 
accommodation. Mr. Bouch entered into a variety of details, show- 
ing the superiority of the proposed line in curves and gradients to 
the other projects. But it was not, he said, in engineering features 
alone that it was superior. There was one principle which had 
actuated Parliament for a long time, and that was, wherever they 
gave a company compulsory powers to take lands for railways, when 
they considered it necessary to have a line at all, they took care that 
it should be in the hands of those who had a direct interest in work- 
ing it to the public advantage, and it was not likely that Parliament 
would allow those other companies to invade and take private pro- 
perty for the purpose of making a line, which, when completed, the 
public would not be permitted to use. 

Yesterday week, as a Scotch mail train was on its way to London, 
a carriage got off the line in consequence of the tire of one of the 
wheels breaking, and one of the passengers was severely injured. 

The Glasgow Town Council have determined to proceed with the 
laying out of the South Side Park. The sum of £4,000 is to be ex- 
pended this year, according to Mr. Carrick’s plan. 

The Ayrshire Express has the following observations in regard to 
frozen meters :—* Nothing has shown more strikingly the intensity 
of the frost during the past few days than the number of meters that 
have ceased to do their duty. It has been no uncommon thing to 
see the “old candle” supplying the inhabitants with light. Many 
have been put to the greatest inconvenience by the extinguishing of 
their gas, and of course various expedients have been resorted to 
‘with the view of “relaxing the fluid.” Most of them, however, are 
either ineffectual or fraught with danger. The application of heated 
materials has, in some cases, led to explosions and destruction of 
property. Another plan has been suggested and adopted with suc- 
cess in several instances. When the meter is wrong, a quantity of 
crude spirits of wine—which is not costly—poured in as we would 
water, will be found safe and effectual; and when the meter is not 
affected by the frost, but the service-pipe has got stopped up, a 
quantity of warm water applied externally to the pipe will remove 
the obstruction. The application of the wine is not only effectual 
for the time, but it may continue to operate for a whole season, and 
thus prevent the trouble which frozen meters so often occasion. The 
plan we have thus suggested will doubtless be generally adopted 
when its simplicity and efficiency becom: known.” 

Last week's shipments of pig-iron were moderate, but were 
slightly in excess of those of the corresponding week of last year, 
the totals being 5,202 tons and 4,812 tons respectively. 

Turnpike trusts in Scotland appear to be in a bad way. We learn 
from a recent return that of a total of 243 trusts, 33 were in Aber- 
deenshire, 28 in Perthshire, 22 in Lanarkshire, 17 in Ayrshire, 17 
in Forfarshire, 15 in Banffshire, 12 in Roxburghshire, 10 in Ber- 
wickshire, the remainder being distributed over the remaining 
counties in unequal numbers, from Stirling, which has 9, to Kirk- 
cudbright, Nairn, and Caithness, which have only one each. The 
total income of all the 248 trusts for the year ending Whitsunday, 
1858 was £254,853 14s. 7d.; and the total expenditure, £252,026 
&s. 11d. The bonded or mortgage debts were £1,579,351 18s.; the 
floating debts amounted to £25,941 0s. 7d.; the unpaid interest to 
£798,961 3s.; and the balance due treasurers on the amount for the 
year 1857-8 £25,093 16s. 4d. The total debits of the trusts 
amounted to £2,429,347 17s. 11d., and the total assets to £154,106 

8s. 7d. 

Messrs. Napier, who applied for recommendation for two months 
in Victoria Harbour, Greenock, to have the machinery put on board 
the steam ram Black Prince, have been informed that every facility 
will be afforded them for that purpose. 

A correspondent of the Scotsman writes :—‘“ For some days past 
much agitation has prevailed in several of the more important of the 
mining districts. Meetings have been held in Glasgow, Kilsyth, 
Wishaw, Kilmarnock, Stevenston, Irvine, &e., and much uneasiness 
is felt in other places. The excitement has been caused by the report 
that many of the chief proprietors of the mines in Lanarkshire and 
Ayrshire havé refused to comply with the terms of the New Inspec- 
tion Act in so far as it relates to the payment of wages and the 
weighing of material. The terms the employers offer to the men 
are the same as the latter had previous to the passing of the act— 
namely, the proprictors to make deduction from the men’s wages for 
fuel, medicine, medical attendance, school fees, house-rent, friendly 
societies, &c. The men refuse these terms on the ground that they 
are not consulted in the appointments, and ought not to be compelled 
to pay. They insist on having their money, that they may have 
their own choice. Last week, in the Wishaw district alone, nearly 
1,000 men refused to work. On Saturday several of the small coal 
proprietors complied with the men’s demands, but the principal 
masters still hold out. It shouid be mentioued that in nearly all the 
collieries the masters have met the requirements of the act in regard 
to fencing off the fly-wheels, gauges, double chains, Xe., and have 
offered locked Jamps for the use of the men. In regard to the rules 
for safety there is no dispute. In Ayrshire the men in some of the 
districts have gone to the sheriff for advice in the circumstances.” 











Tne Frost.—On Friday a large brass bell at Woolwich Arsenal, 


cast in 1669, was found seriously cracked. The severe frost on the 
previous night is supposed to have caused the injury. 





Tue Rancoon Caste.—A portion of this unfortunate cable origi- 
nally destined to be laid between England aud Gibraltar, which was 
subsequently ordered for Rangoon and Singapore, and_ finally 
destined for Malta and Alexandria, is now, according to the latest 
information, abandoned, with the vessel in which it was placed, to 
the underwriters. The whole history of this undertaking is a chapter 
of accidents and misfortunes. Soon after it was put on board the 
Queen Victoria, symptoms of heating in the cable were manifest, and 
the insulation was found to be imperfect. Then came an injunction 
from the Court of Chancery to restrain the ship from going to sea, 
on the ground that the cable was coiled round some form of the reel 
or core in the hold of the ship, which was claimed to be the inven- 
tion of a rival cable maker; and that apparatus for paying-out the 
line was provided, which was also held to be an infringement of 
patent rights. At length, released from the Court of Chancery, by 
dissolving the injunction upon one of the grounds on which it was 
granted, and ordering accounts to be taken with respect to the other 
point, the cable was wrecked in smooth water, in broad daylight, 
when leaving Plymouth Sound. Every exertion was made to get 
the vessel off, but all their efforts been unavailing, and the ac- 
counts on Friday state that the water in the hold has increased, the 
mainmast is gone, and is only kept from falling by the rigging; the 
mainyard and topmast were hanging up and down the mast, and the 
mizenmast was broken short off in the hounds. The stores are to 
be lodged in the Great Western Docks, and vessels have been 
brought alongside to receive the electric cable. There is too much 
reason to fear that the injuries which will be caused to the cable from 
the mechanical process of removing to other vessels, and again trans- 
shipping it before sending it to the Mediterranean, may seriously 
interfere with the insulation and efiiciency of the cable. The weight 
of the cable is about 1,200 tons.—Obserrer.—[The Victoria was the 
property of Messrs. Palmer Brothers, of Jarrow, and was chartered 
by Messrs. Glass, Elliot, and Co., the submarine cable manufac- 
turers. } 

















| Oceanic Currents.—With the view of ascertaining the average 
number of days during the year that the N.E. trade winds of the 
| Atlantic operate upon the currents between 25 deg. N. and the 
equator, log-books containing no less than 380,284 observations on 
the force and direction of the wind in that ocean were examined. 
The data thus afforded were x fully compared and discussed. The 
results show that within those latitudes, and on the average, the 
wind from the N.E. quadrant is in excess of the winds from the 8.W. 
only 111 days out of the 365. During the rest of the year the 8.W. 
counteract the effect of the N.E. winds upon the currents. Now, 
can the N.E. trades, by blowing for less than one-third of the time, 
cause the Gulf Stream to run all the time, and without varying its 
velocity either to their force or their prevalence ? Sir John Herschel 
maintains that they can; that the trade-winds are the sole cause of 
the Gulf Stream; not, indeed, by causing “a head of water” in the 
West Indian Seas, but by rolling particles of water before them some- 
what as billiard balls are rolled over the table. He denies to evapo- 
ration, temperature, salts, and sea-shells, any effective influence 
whatever upon the circulation of the waters in the ocean. Accord- 
ing to him, the winds are the supreme current-producing power in 
the sea. This theory would require all the currents of the sea to 
set with the winds, or when deflected, to be deflected from the 
shore, as billiard balls are from the cushions of the table making the 
littoral angles of incidence and reflection equal. Now, so far from 
this being the case, not one of the constant currents of the sea either 
makes such a rebound or sets with the winds. The Gulf Stream 
sets, as it comes out of the Gulf of Mexico, and for hundreds of 
miles after it enters the Atlantic, against the trade-winds; for a 
part of the way it runs right in the “ wind’s eye.” The Japan cur- 
rent, “the Gulf Stream of the Pacific,” does the same. The Mo- 
zambique current runs to the south, against the S.E. trade-winds, 
and it changes not with the monsoons. The ice-bearing currents of 
the north oppose the winds in their course. Humboldt’s current has 
its genesis in the ex-tropical regions of the south, where the “ brave 
west winds” blow with almost, if not with quite the regularity of 
the trades, but with double their force. And this current, instead 
of setting to the S.E. before these winds, flows north in spite of 
them. ‘These are the main and constant currents of the sea—the 
great arteries and jugulars through which its circulation is con- 
ducted. In every instance, and regardless of winds, those currents 
that are warm flow towards the poles, and those that are cold set 
towards the equator. And this they do, not by the force of the 
winds, but in spite of them, and by the force of those very agencies 
that make the winds to blow. They flow thus by virtue of those 
efforts which the sea is continually making to restore that equili- 
brium to its waters which heat and cold, the forces of evaporation, 
and the secretion of its inhabitants are everlastingly destroying. If 
the winds make the upper, what makes the under and counter 
currents? ‘This question is of itself enough to impeach that supre- 
macy of the winds upon the currents which the renowned philo- 
sopher, with whom | am so unfortunate as to differ, travelled so far 
out of his way to vindicate. The * bottles” also dispute, in their 
silent way, the “supremacy of the winds” over the currents of the 
sea. The bottles that are thrown overboard to try currents are 
partly out of the water. The wind das influence upon them ; yet of | 














all those, and they are many, that have been thrown overboard in 
the trade-wind region of the North Atlantic, or in the Caribbean 
Sea, where the trade-winds blow, none have been found to drift with | 
the wind; they all drift with the current, and nearly at right angles to 
the wind. hat the winds do make currents in the sea no one will | 
have the hardihood to deny; but currents that are born of the winds 
are as unstable as the winds; uncertain as to time, place, and direc- 
tion, they are sporadic and ephemeral.—* The Physical Geography of 
the Sea, and its Meteorology.” By M. F. Maury. 

Bisutpuuret oF Carson 1n Gas—Dutscovery or A Process ror rts 
Removat.—Five or six years ago we called public attention to an | 
improvement in the purification of coal gas by means of clay, used 
in addition to the ordinary purifying materials. By that process all | 
the ammonia, much tar, cyanides, and sulphocyanides were removed | 
from gas, together with a portion of bisulphuret of carbon, which 
clay converts into other compounds. This process has spread 
widely over the country, and many thousand tons of the saturated | 
clay, used as manure, have demonstrated that a plague has been | 
turned into a profit. The author of this plan of puritication is the | 
Rey. W. R. Bowditch, of Wakefield, who has at length sueceeded in | 
discovering a practical process by which all the bisulphuret of 
carbon can be removed from gas, and that substance may be rendered | 
as harmless as oil or candles. 



















By one of those remarkable coinci- | 
dences which so often occur in the history of science, while some of 
our best chemists, who know most about gas, were giving evidence | 
on the Metropolitan Gas Bill before a select committee of the House 
of Commons, and declaring the removal of bisulphuret of carbon an ; 
impossibility—a desideratum which. the present generation must 
leave for posterity to accomplish—a chemist, in his laboratory in 
Yorkshire, had solved the insoluble problem, and had actually devised | 
a simple practicable process, which can be worked with facility in 
any gas-works. On Thursday, December 6th, a paper on this sub- | 
ject, by the discoverer, Mr. Bowditeh, was r at a meeting of the | 
Royal Society, and we have pleasure in giving a brief outline of the | 
new process therein described. Common slaked lime has been used 
in gas purification since 1806, when it was introduced by the late 
Dr. Henry, of Manchester. Its function was the removal of sul- 
phuretted hydrogen and carbonic acid, every trace of which it 
removes from gas. Over the other sulphur compound—bisulphuret 
of carbon—it could exert no power, and, consequently, this passed 








on with the gas, and formed the only valid objection to its 
use. When burnt it produced sulphurous and sulphuric acids, and 


did all the damage to books, gilding, draperies, and health, of which 
so much has been said and written. This compound is formed by 
the union of 6 1b. of carbon and 32 Ib. of sulphur, which (though 
solid and inodorous) unite to form 38 Ib. of a fluid like water, 
but offer more offensive odour than rotting cabbages. The presence 
of this body gives ordinary gas its offensive smell: indeed, it was 
the smell which led Mr. Brande to infer its presence in gas in 1820, 
long before chemists knew of any tests by which it could be detected. 
There are now three tests known, one by Liebig, one by Dr. 
Hoffman, and one by Mr. Bowditch. It appears that in the course 
of his investigations Mr. Bowditch put the matter thus—Sulphur in 
purified gas is irremovable, because it is united to carbon, and in this 
form of combination ruinous expense must be incurred by gas com- 
panies, or they cannot abstract it from their gas. Suppose, however, 
that this sulphur were united to hydrogen instead of to carbon, then 
every manager in a gas-works can remove it altogether by the 
ordinary means which he uses daily. Can the sulphur be thus trans- 
ferred from carbon to hydrogen? After of research the 
transfer has been perfectly accomplished, and, remarkably enough, 
by using lime, the very substance which for fifty years has been 
employed in gas-works without avail. The lime used hitherto was 
cold and damp, in which state it absorbs sulphuretted hydrogen, and 
is indifferent to bisulphuret of carbon. If, however, the same lime 
have all the water dried out of it, except so much as it can retain at 
a temperature of between 212 deg. and redness, and gas be passed 
through it while warm, the sulphuretted hydrogen has no effect 
upon it, but the bisulphuret of carbon is decomposed, and is con- 
verted into sulphuretted hydrogen and carbonic acid, which are 
removed by the ordinary and known means. Dried slaked lime, 
heated to about 300 deg. Fah., converts the irremovable bisulphuret 
of carbon into removable compounds, and there is now no more 
difficulty in supplying gas fit for combustion in well furnished 
drawing-rooms than there is in sending it out free from compounds 
which every well-managed company has been in the habit of | 
removing. Several of the most eminent chemists of the day have 
investigated the question, and have borne out the statements of the | 
discoverer, so that we may regard the question of sulphur in gas as 

settled. In the legislation of last session it was allowed to be in gas, | 
because the concurrent testimony of chemists agreed with that of | 
Dr. Letheby, who said, “that under no process can you take bisul- 

phuret of carbon out of gas.” In reply to another question the same 


years 



























eminent chemist said, * With regard to bisulphuret of carbon, it 


| pointed to examine them. 


ought to be understood that if in the progress of science means were 
invented for getting rid of it, those means should be adopted.” He 
now says that the process made known in Mr. Bowditch’s paper 
removes it perfectly, so that the impossibility being removed, it 
remains for the gas companies and their customers to settle how long 
the present nuisance shall continue; or, perhaps, for an Act ot 
Parliament to forbid its continuance.—Mining Journal. 


Proressor Wueatstoxe’s Untversa, Te eorars.—Facility and 
speed in communication become every day of more and more impor- 
tance. The present telegraph companies have created wants which 
they by no means supply. Public bodies, manufacturers, and mer- 
chants, are becoming more and more alive to the necessity of having 
their own private telegraphs. Thus, for instance, the Queen's 
printers have found it greatly to their advantage to have telegraphic 
communications of their own between their printing establishment 
and the Houses of Parliament. The London Dock has not only its 
own electric communication between its own offices in the dock, 
but also between the dock-house in the City and the Commercial 
Sale-rooms in Mincing-lane. The police stations throughout the 
City are now also placed in instantaneous communication with each 
other. Such important results as these have been brought about 
principally by the perfection to which Professor Wheatstone has 
brought his Universal Telegraph. This instrument is so simple in 
its construction that any person who can read and spell can be 
taught in half-an-hour to use it with certainty. With a few days’ 
practice a considerable rapidity can be acquired in sending messages. 
Without such an instrument as this a trained establishment of clerks 
would be necessary to work the telegraph. By its aid the owner 
of the telegraph, or any person of ordinary education, can use it 
with scarcely any training. Some idea of the speed with which this 
automatic printing telegraph can forward messages may be estimated 
when we state that a column of newspaper print, such as that of a 
parliamentary debate, can be transmitted 200 miles in about twenty 
minutes. We are rejoiced to see that Professor Wheatstone, who 
took such a distinguished position in the first introduction of the 
telegraph, still keeps foremost in the race of telegraphic progress.— 
Daily News. 


AcApexy or Scrences.—At the last sitting a letter was read from 
the M_ st» of State, informing the Academy that in consequence 
of the d of the Sth inst., the institute would henceforth have to 


correspon directly with him. Father Secchi sent in a copy of his 
new cata’ gue of double stars, the fruit of five years’ labour, and 
founded n 7,600 complete observations of those stellar systems 


taken the Romi Observatory. It contains the measures of 
1,321 uble or multiple stars, compared with the former ones of 
Struve, Medler, and other astronomers, in order to ascertain 


whether, and to what extent, they have changed their former places. 
Father Seechi has also completed the reduction of the magnetic 
observations made at Rome during the last two years, and has come 
to the conclusion that the station of Rome must be placed among the 
numer of equatorial ones. (lt is well known that the magnetic 
equator is by no means the same as the terrestrial equator, but, on the 
contrary, is a curve cutting the latter at various points.) He also 
shows that there does exist a connection between the variations of 
intensity in the vertical and horizontal forces of terrestrial magnetism 
and great atmospheric changes. ‘The widow of the late M. Farnault 
sent in various mathematical papers left by her husband, which he 
had intended to submit to the Academy. A commission was ap- 
M. Demeaux, the discoverer of the 
antiseptic properties of coal-tar, sent in a paper on a new application 
of that substance, under the form of an emulsion. — It is prepared as 
follows :— Dissolve equal weights of coal-tar, soap, and aleohol by 
the heat of a water-bath. The solution, when cold, has the con- 
sistency of soap, and dissolves readily in water, forming an emulsion 
therewith. Three kilogrammes of this compound cost about 8f., and 
this quantity will yield about 100 litres of the emulsion, each litre 
containing about 10 grammes of coal-tar. It may be usefully 
applied in hospitals, dissection-rooms, or large manufactories, to 
prevent the evil effects of certain noxious emanations. As it is 
soluble in water, it does not soil the clothes or linen. It may be 
used in baths as a cure for certain diseases of the skin, and also 
under the form of lotions and fomentations. 


Scrence At THE Borrom or THe Sea.—Dr. C. Wallich, who accom- 
panied the recent expedition to survey the projected North Atlantic 
Telegraph route between Great Britain and America, has brought 
back some important notes of new facts in natural history which he 
has ascertained. His main object was to determine the depth to 
which animal life extends in the sea, together with the limits and 
conditions essential to its maintenance. He has proved that at a 
depth of two miles below the surface animal life exists. Here, 
where the pressure is caleulated to amount to at least 1} ton per 


| square inch, and where it can hardly be conceived that the most 


attenuated rays of struggling light can penetrate, Dr. Wallich 
has not only discovered the minute infusorial Foraminifera, 
whose calcareous envelopes protect them from pressure, and 
whose organisation is of the simplest kind; but he has obtained 
from a sounding, 1,200 fathoms deep, a number of star fishes 
(genus Ophiocoma) adhering to the lowest 60 fathoms of 
the deep sea line, which must have rested on the bottom for a 
few minutes, so as to allow those star fishes to attach themselves to 
the rope ; so that it is now established that in these regions of watery 
desert and everlasting darkness there exists a “ highly organised 
species of radiate animal, living, entwining, and flourishing, with 
its red and light pink tints as clear and as brilliant as its congeners 
which dwell in shallow and comparatively sunshiny waters. Others 
doubtless exist; but this is but a first inquiry so conducted, and in 
time we may come to hear of a new submarine fauna, peopling 
these dark abodes, and preparing this subaqueous floor, just as the 
land on which we now walk, once submerged, is believed to have 
been prepared. It is said of Dr. Wallich’s researches that science is 
now where its friends and enemies would alike wish it to be—at the 
bottom of the sea.—Lancet. 


Screntiric Jorrines.—Aniline is a vegetable base which is obtained 
both from indigo and coal-tar, two strangely dissimilar substances. 
Mr. Phipson has now discovered it in the colouring matter of certain 
mushrooms of the genus Boletus, which have the remarkable pro- 
perty of assuming a different colour when cut open. This is espe- 
cially the case with the Boletus cyanescens and the Boletus iertle, 
which, under the circumstances alluded to, assume a fine indigo 
tint. Their colouring matter has all the properties of aniline, being 
soluble in alcohol, difficult of combination with water, and apt to 
resinous on exposure to the air.—A curious method of 
destroying slugs and snails has just been announced by M. Com- 
mandeur, of Paris. Some time ago he accidentally left in his garden 
a pot, in which he had been making experiments with starch and 
iodine; this pot, imperfectly covered with a bit of board, remained 
exposed to heat and rain for the space of three weeks. At length it 
one morning attracted M. Commandeur’s attention, and upon ex- 
amining it, he was surprised to find it occupied by dozens of snails 
and slugs, which, it seems, had congregated there from every corner 
of the garden. The experiment was continued, and it became 
apparent that the emanations of iodine will attract these creatures 
from a considerable distance, when they may be destroyed by hun- 
dreds.—When, as last year, the state of the weather prevents the 
farmer from getting in his hay in a perfectly dry state, the best 
means of preserving it is to sprinkle it with kitchen salt in the pro- 
portion of about two pounds of salt to one hundred pounds of hay. 
—Wood may be rendered incombustible by impregnating it with’ a 
solution of silicate of potash, commonly called liquor of flint. 
The liquor is tist laid on with a brush in a highly diluted state ; 
this being repeatcd two or three times, letting the wood get dry 
each time, common whitewash is applied, and this again, when dry, 
is txel by the concentratel solution.—A French chemist burned 
tis bo y of his friend, extracted from it the iron that was contained 
in the stood. :nd had it made into a finger-ring, which he wore in 
memory of his friend—at least the Scientific American says sv. 
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Tue first part of this invention of Messrs. Higgins and Whitworth, 
of Salford, is shown at Figs. 1 and 2. Upon a shaft a are mounted 
arms b, which carry the doffer comb ¢, fixed to jaws d, which are 
drawn so as to distend the comb by nuts ce. At the other side of the 
shaft is a strip of metal 4, which, being also distended by means of 
nuts, counteracts the tendency to a twisting of a shaft. At gis a 
lever, through which the necessary vibrating action is produced by 
means of a crank or other ordinary arrangement. 

The next part of the invention is shown at Figs. 3 and 4, in which 
« represents a portion of a shaft of a slubbing or roving frame used 
to drive the bobbins or spindles; upon this is fixed, by means of a 
serew or otherwise, a bush b of cast-iron or other suitable material 
running in the bearing ¢, and upon its having become worn it may 
be renewed at pleasure. Or, in place of the bush, as above described, 
the same place may be occupied by the ordinary wheel, the boss of 
which may run in the bearing ec. 

The next part is shown at Figs. 5, 6, 7, and 8. The lower portion 
of the framework of a slubbing or roving frame, consisting of two 
arts, is shown at a, to which is fixed a bracket 6, provided at 
rll with the footstep in which the spindle ¢ runs, and at top with 
a tube d, through which the said spindle passes. Upon this tube, 
and resting upon the lifting rail d*, is the bobbin braid e, the lower 
end of which is of reduced diameter, and runs within the rail, see 
Fig. 8; or the bobbin braid may simply rest on the rail d*, as in 
Fig. 8. The bobbin is connected to the braid in the usual manner at 
its lower end, the hole therein being of sufficient diameter to pass 
over the tube, and its upper end runs in contact with the spindle ce. 
The braid e, being caused to rise and fall by the ordinary copping 
motion, traverses the fixed tube d, and carries the bobbin with it. 
The braid e may be so bored as to have its lateral bearing upon the 
tube d, or it may run free of the tube, and have its bearing in the 
lifting rail, as shown in Fig. 8 The pinion for driving the spindle 
is shown at f; situate between the lower and the upper ends of the 
bracket 5, and the driving power is therefore thrown upon those two 
points, which are sufficiently wide apart to gain a steadiness in the 
spindle. 

The next part of the invention refers to the mule of that construc- 
tion known as Sharp and Roberts’, and has for its object the pre- 
vention of snarls. The arrangement is shown at Fig. 9. The usual 
cam or self-acting shaft is at a, upon which is the cam 4, for shifting 
the driving-strap through the medium of the lever ce. This lever is 
fixed upon a shaft d, upon which there is another lever e*, provided 
with a pin f at its outward end. The pin f sustains a bell-crank 
lever g in two positions, one of them being as shown in the en- 
graving, and the other with the pin raised — the notch A. 
Upon the shaft @ is a cam i, acting against a_bell-crank lever 4, to 
which is connected a rod 2 The lower end of this rod is jointed to 
a lever m, turning upon a fixed centre at n. The shaft of the tin 
drum is shown at 0, upon which is mounted fast a dise p, carrying a 
series of clicks g. Upon this shaft is also mounted, but loosely, a 
ratchet-wheel r to an arm, extending from the boss of which is 
attached a chain s, which, after passing over a guide-pulley ¢, is 
fastened to a lever u, fixed upon a shaft rv, which carries a pinion w. 
This pinion is in gear with the toothed faller sector x, which is thus 
caused to turn upon its centre y. When the tin drum is revolving 
in the direction of the arrow, the clicks qg are thrown from the 
ratchet-wheel R by centrifugal foree, or if they arrive in contact 
therewith they merely run over the teeth, but when the motion of 
the shaft o is reversed, as in the ordinary operation of the mule for 
backing off, then the clicks fall into the teeth of the ratchet-wheel, 
and cause it to revolve, so as to draw the chain s, and give motion to 
the pinion w and faller sector 2. To the shaft of the faller sector is 
attached an arm y*, the outward end of which is provided with a 
roller which runs upon the shaper rail z. To this arm y* is con- 
nected by means of a centre pin a tumbler 1, a slot 2 in which 
embraces the shaft y. This tumbler is provided with a stud 3, which 
rests upon the faller sector, according to the position shown, but is 
capable also of falling into a notch 4therein. Upon the tumbler 1 is 

projecting part 5 for a purpose after to be mentioned. 

The operation of the several parts is as follows:—According to 
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the positions shown in the engraving, the carriage is running out 
during the operation of spinning. This having been completed, the 
shaft 0 will by the usual means be caused to revolve in the contrary 
direction, by which means the clicks g will fall into the teeth of the 
ratchet-wheel R, which being then driven, will draw the chain s, 
and cause the sector x to turn upon its centre as before mentioned, 
and this motion will be continued until the sud 3 shall have fallen 
into the notch 4. This reversal of the mot’on of the shaft o will 
havebeen effected by the cam 6 having shifted the driving-strap 
from the pulley to the other 7, by turning the lever ec upon its 
centre d, and this will have brought the pin finto the notch A, so as 
to allow the lever g, g*, to turn downward, and bring the end g* into 
a lower position. ‘The carriage being now caused to run in, will 
bring the part 8 of the tumbler 1 over the lever m, and the part 5 
thereof under the lever g*, by which time the winding on will have 
been effected, and the change for another stretch will be required. 
The cam i will then be caused to act against the bell-crank lever 4, 
so as to turn it upon its centre in the direction of the arrow, by which 
means the lever m will be brought against the part 8, so as to force 
it upward, and lift the stud 3 from the notch in the sector 2. Simul- 
taneously with this operation the lever m, by acting against 8, will 
cause the part 5 to lift the end g* of the lever g, g*, thus causing it to 
turn upon its centre, and allow the pin/‘to fall out of the notch A, 
so that the lever ¢, c*, may be brought by the spring 10 into the 
position shown in the engraving, and thus the strap will be again 
shifted on to the pulley 6. 

Another part of the invention relates to the same kind of mules, 
and is shown at Fig. 9, and also at the detached views, Fig. 10 and 
11. The shaper rail is at 11; to that end which is in use when the 
carriage is run in, is adapted a jointed inclined part 12. The shaper 
plate & shown at 13, to which is adapted a bracket 15, carrying a 
projecting pin 14, which, by altering the angle of the jointed part in 
relation to the horizontal line, regulates the distance that the faller 
shall rise before disengagement from the sector. 








GRANT'S BREAKWATERS. 


Tne invention of Mr. John Grant, of Glen Grant, County Moray, 
relates to what are known as floating breakwaters, and con- 


sists in forming a breakwater of any required number of ap- | 


paratuses, constructed as follows :—Each apparatus is formed 
of a frame made to carry a number of louvre boards or plates ; 
the main part of the frame is composed of two beams brought close 
together at that part which is to become the bottom of the apparatus ; 
as the beams are carried upwards they diverge, and make a conical- 
shaped frame ; the louvre boards or plates are fitted at an angle into 
and across the beams. The beams have fixed on them buoys to 
increase or ensure their buoyancy. Each separate apparatus is 
moored to a screw pile or other mooring by its lower end ; the upper 
end carries one or more projecting pins or studs, and iron rods formed 
at both ends with eyes are passed over the studs, connect the ap- 
paratuses to each other, prevent their coming in contact, and unite 
any desired number of the apparatuses into a complete breakwater. 
Each apparatus floats vonteie, or at a greater or lesser angle to the 
horizontal line, and is partially submerged. Each of the apparatuses 
is capable of independent play, and the waves striking against the 
louvre plates are Sesion, and the water becomes comparatively still 
inside of the breakwater. 

9 


Fig. 1 shows in front, and Fig. 2 in side elevation, partly in 
section, two of these apparatuses connected together in the manner just 
described. a, 6, are the beams forming the frame of each apparatus ; 
they meet, and are fixed together at their lower part. c, c, are louvre 
boards fitted to and inserted in the beams a, 4, one above the other, 
as shown; d, d, are buoys secured to the frame, one at or near its 
upper part, and the other near the bottom thereof ; € 1s a ring bolted 
to the lower end of the frame, whereby it may be ccnnected to a 
mooring or anchor; g. 9. are connecting rods: they are made with 


eyes h, h, which pass over studs on the upper part of the frame, 
where they are secured by bolts, pins, or otherwise. Any number 
of these apparatuses may of course be connected together, and 


Fic.l. FIG.2. 








moored in a straight line in a curve, or in any other figure, according 
to the part to be protected, or the extent of water to be made 
smooth. 








BRICKHILL AND NOBLE’S SCREW PROPELLERS. 

Tue object of this invention of Mr. J. Brickhill, of Bromley, and 
Mr. Jas. Noble, of York-street, Stepney, is to set the blades of screw 
propellers to any required pitch or angle, according to the power of 
the engine, or as may otherwise be required, in a more simple and 
efficient manner than heretofore. 
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| The engraving is a side view of the invention, shown partly in 
| section, where will be seen a vertical shaft a passed through the dock 
| of the vessel and down to the “aft” end of the boss 6 of the pro- 
| peller; this shaft has a horizontal bevelled wheel ¢ attached thereto, 
working in a vertical bevelled wheel d, secured to a horizontal 
| screw e, passing longitudinally through the boss. The ends of the 
| blades revolve in the boss b, and have affixed to them worm wheels 
Jf, the thread of which exactly fits that on the horizontal screw e. 
Thus it will appear evident that as thotion is imparted from the deck 
to the vertical shaft a the blades will be moved in opposite directions 
to the pitch or angle required ; when the shaft is not required to be 
used for the purpose it can be raised slightly by means of a screw 
collar g on the deck, for the purpose of disengaging the wheels ¢ 
and d, or throwing them out of gear. 

The blades having been set to the required pitch are kept in posi- 
tion not only by the pressure of the worm wheels on the horizontal 
screw, but in order also to ease the strain of the blades a quadrant & 
is attached to the base of each blade, and secured to the flat sides of 
the boss by a screw i, which is loosened or tightened by a spanner 
or square-ended rod passing through a guide tube in the deck to 
ensure its dropping on or into the screwi. By this arrangement the 
whole screw, with boss, wheels and bushes, can be drawn or slid up 
the frame j on to the deck for repairs or otherwise. 





AssoctaTION OF ForeweN Enorneers.—On Saturday night last, at 
the monthly meeting of the Association of Foremen Engineers, Mr. 
J. Newton was elected, for the third consecutive year, aa of 
that body; Messrs. Walker, Hunter, Campbell, ives, Warrington, 
and Phillips, were also appointed on the committee for the year 1861. 
The auditor's report developed unmistakable symptoms of prospe- 
rity, and after the election of sundry members, ordinary and hono- 
rary, the proceedings came to an end, 
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MUNTZ’S MARINE STEAM ENGINES AND SHIPS’ PUMPS. 


rIiG.st. 


In this invention of Messrs. Muntz and King, of Southampton, 
the cross-head of the piston rod works on two vertical guide rods 
which are bolted to the cylinder cover, and at the same time form 
supports for the upper part of the framework which carries the 
crank shaft. This part of the framework it is proposed to make of 
iron or steel plates placed on edge and bolted together, so as to give 
increased strength and rigidity with reduced weight. The side rods 
at the ends of the cross-head are connected to one end of a half 
beam or lever of the second kind (at each side of the engine), which 
vibrates on a fulcrum at the other end attached to the main frame- 
work. The connecting rods are attached to the half beams or levers 
at a point between the side rods and the fulcrum, say, at about one- 
fourth to one-sixth the whole length of the lever from the end where 
the power is applied, the stroke of the piston being, of course, pro- 
portionably longer than the diameter of the circle described by the 
erank. The air-pump rods are attached to the lever still nearer to 
the fulcrum. The slide valve and ports are on either side of the 
cylinder. The slide valve is furnished with a back plate having 
ports slightly nearer to each other than those of the cylinder facing. 
‘The foot valve and air-pump bucket are formed of plates of metal 
perforated, and covered at the top with a solid dise of india-rubber, 
which is attached thereto by a nut or screw at its centre, and is 
therefore capable of assuming a concave or cup-like form to allow 
of the passage of the water through the perforations. This part of 
the invention is also applicable to ships’ pumps. In cases where it 
is desirable to have a low crank shaft and a long connecting rod, a 
short lever may be attached to the fulcrum of the half beam or lever 
above named, projecting upwards ata suitable angle thereto, and a 
long connecting rod from the crank attached to the upper end of the 
same. In this case the half beam and the short lever together form 
a kind of bell-crank lever, and the connecting rod lies at an acute 
angle with the horizon. In some instances it is proposed to make 
the upper framework and bearings which carry the paddle shaft 
movable, so as to be capable of being lowered and raised at pleasure 
by means of strong set screws, in which case the connecting rod is 
made in two parts coupled by along nut or screwed boss having 
right and lefthand screw threads in order that it may be contracted 
or expanded in a corresponding degree. 

Fig. 1 represents an elevation shown partly in section of a marine 
steam-engine constructed according to this invention; A, A, is the 
steam cylinder; B, B, the piston rod; C, C, guide rods for the pis- 
ton cross-head bolted to the cylinder cover, and also serving as 
supports for the upper part of the framework D, D, which carries 
the crank shaft E, E. This upper framework D, D, is made of iron 
or steel plates placed on edge and bolted together, so as to give great 
strength combined with lightness. This framework is also further 
— by the diagonal stay F, F, and the transverse beam G, G; 
H, H, represents one of the side rods attached to the ends of the 
piston cross-head, and connected at its lower end to one extremity 
of a half beam, I, I, which vibrates on a fulcrum K, at the other 
end, fixed to the main framework; L, L, is the connecting rod 
attached at its upper end to the crank M, M, and connected at its 
lower extremity to the lever or half beam I, 1; N,N, is the air- 
pump, the side rods of which are attached to the half-beam J, I, at 
a point between the connecting rod and the fulcrum; 0, O, is the 
eccentric rod and hand gear; P, P, is the slide valve, placed on the 
inner side of the cylinder, and furnished with a back plate Q, Q, 
having ports therein slightly nearer to each other than those of the 
cylinder facing ; R, R, is the condenser; and §, 8, the air vessel. 
The foot valve and air-pump bucket T, T, are formed of circular 
plates of metal a, a, perforated (as shown partly in Fig. 2), and 
covered at the top with a solid disc 6, 6, of india-rubber, which is 
attached thereto by a nut or screw c,c, at the centre, so as to be 
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sage of the water through the perforations. 
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The dotted lines U, U, V, V, show the method of obtaining | great or very small degrees of pressure are required to be ascertained, 


greater length of connecting rod (when desired) in this class of 
engine. The part U, U, is a continuation of the half beam I, I, 





which then forms a bell-crank lever, and the long connecting rod | 


V, V, lies at an acute angle with the horizon. 








Tre Raitways axp THE Frost.—Several serious accidents, in 
addition to those recorded elsewhere, are reported from the effects of 
the frost on axles and tyres, 
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NEWTON’S IMPROVEMENTS IN METALLIC 
BAROMETERS. 

Tuts invention of “improvements in the construction of metallic 
barometers,” a communication to Mr. W. E. Newton, relates to 
certain improvements upon the instrument known as Bourdon’s 
barometer, the object being to augment considerably the precision of 
such instruments, which have hitherto only been adapted for house- 
hold purposes to show pretty accurately the variations of the 
pressure atmosphere. Before entering into a detailed statement of 
the present improvements, by which these instruments may be 
considered to be converted into barometers of extreme sensibility, it 
may be as well to give some account of their primitive construction, 
and of the circumstances which have led to the present improve- 
ments. 





Being the assignee of that portion of M. Bourdon’s patent relating 
to the application to barometers the inventor of the present improve- 
ments (Mons. F. Richard) sought the mode of construction which 
should give to those instruments the greatest possible precision and 
sensibility. The first satisfactory results which he obtained pro- 
duced the metallic barometer now so well known, and which gives 
with great exactitude ordinary atmospheric variations, which, as is 
well known, vary according to latitude, and which in Europe rarely 
exceed from an inch to an inch and a half for a column of mercury, 
the normal height of which, taken at mean sea level, is about 760 
millimetres (about 2 ft. 6 in.). It is well known that this metallic 
barometer consists of a flattened brass tube, the transverse section of 
which is formed of two arcs of a circle, whilst its general form is a 
circular ring, which is severed at a portion of its circumference; a 
vacuum being established inside this tube, which is perfectly air- 
tight, variations in the surrounding atmosphere will act upon it, and 
modify its form and general curve; this latter peculiarity is taken 
advantage of to ascertain the degree of atmospheric pressure by 
means of suitable mechanism, which shall transmit these variations 
of form to an index or pointer. By this simple and limited appli- 
cation the instrument fulfilled the required object in the most com- 
plete manner; but if it were required to extend its application to 


for ascertaining elevations, or in fact for any purposes where either 


the following difficulties of various kinds have to be overcome. 
First, if a tube of very thin brass be constructed of such substance 
as to possess the required sensibility, the alteration in its form is 
such that on a variation of pressure of one atmosphere taking place 
the curved tube instead of being of a semicircular form becomes 
nearly a perfect circle, and the extremities are brought too near each 
other to permit of their being connected with the mgchanism, which 
gerves to transmit their movements to the index; in fact, when the 
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curved tube is rendered sufticiently sensitive by diminishing the 
thickness of the material its flexibility is too great. 

Secondly, on the other hand such flexibility cannot be regular 
with a metal so malleable as brass, whatever may be the means 
employed for hardening or tempering it, and consequently its elas- 
ticity cannot be perfect, that is to say, it will not resume exactly the 
position it occupied before the pressure was exerted upon it. 

Thirdly, supposing the above difficulties, however real they may 
be, to be overcome, there still remains the difficulty of arranging a 
mechanism capable of transmitting (without error, and without too 
great an absorption of power for passive resistance) movements, 
which may be extremely slight, and which must be greatly amplified 
in order to render them easily susceptible. 

The inventor has therefore endeavoured, in order to overcome 
these difficulties, to construct a very sensitive tube which is capable 
of being affected by very slight veriations of pressure, and which 
shall comprise a great range of pressure in order to simplify the 
amplification of its movements, and which shall be of such perfect 
elasticity that it shall always show the slightest degree of pressure 
to which it is subjected. 

As therefore the principal difficulty seems to consist in the im- 

verfect elasticity of the brass of which the tube is made, steel, which 

is the most elastic metal known, should have been employed, but the 
construction of these tubes which is sufficiently difficult in brass is 
almost impossible in steel. It was, therefore, necessary to seek a 
remedy for this, and the inventor of the present improvements has 
found one, which, while it is not difficult of application, gives 
exactly the same result as would be obtained if Son tubes were 
made of tempered steel. ‘To this end the inventor simply applies to 
the ordinary brass tube a steel spring, which yields to the move- 
ments of the tube, and yet causes this latter to maintain its normal 
curved form, the metal retaining its perfect elasticity. The tube 
thus becomes the receiver of a motive force, which is divided into 
two parts, that is to say, one part for its own bending and the other 
for that of the spring. As it is upon the brass tube that the pres- 
sure acts, straightening it more or less, it may be rendered as 
sensitive as may be deemed necessary by diminishing its thickness, 
as the spring will always keep it at the same rigidity as regards its 
curved form, which rigidity will be in some sort independent of the 
reduction in the thickness of the metal. This principle being laid 
down, it is evident that there exist different methods of arranging 
the spring, although M. Richard prefers one of them which seems to 
effect the desired end in the most perfect manner. Thus after having 
employed spiral convolute or helically coiled springs, he conceived 
the idea of employing flat ones, which were at first disposed around 
the tube inside and outside, and finally were placed in the interior of 
the tube ; it is this latter arrangement which is found to be the most 
effective, and which the inventor therefore prefers. 

With regard to the different methods of transmitting the move- 
ments of the tube to the index, although less important than the 
principle of the invention, we will describe one arrangement which 
the inventor proposes to employ, and which is shown in the accom- 
panying engraving. 

Figs. 1 and 2, which represent in front and side views the 
mechanism of a barometer with the spring applied to the motive 
tube A according to one method. This tube is fixed at the middle of 
its length to the standard or support B, and its lower extremities are 
free to move, and are connected with the mechanism F, which 
transmits their movements to the pointer or index C. This 
mechanism is composed of two chains D, which are attached to the 
two movable ends of the tube A, and pass round two pulleys E to 
another pulley F, but at opposite sides of its diameter. The axle a 
of this pulley also carries a toothed sector G, which takes into the 
ar H mounted on the axle } of the index or pointer C. A 
parrel I carries the important spring above referred to. This barrel 
is connected by a chain J, with a pulley K, mounted upon the axle a, 
which also carries the large sector G and the pulley F, to which are 
attached the chains D. The tension of the ne spring I being 
regulated in the direction which corresponds to the winding of the 
chains D on to the pulley F, it is clear that this tension will be con- 
stantly exerted to separate the open ends of the tube A; but these 
ends possess the property of moving nearer to or further from each 
other according to the degree of exterior pressure to which the tube 
A may be submitted. Consequently if the arms have a tendency to 
approach each other they must overcome the action of the spring I, 
which is an additional resistance to the bending of the tube A. If, 
on the contrary, they should have a tendency to open or separate, 
the action of the spring I will aid them in this, as they then all act 
in the same direction. The spring of the barrel I is therefore a - 
resistance which must be overcome by the flexion of the tube A, 
and which produces the same effect as if that tube itself offered a 
greater resistance to its flexion. 

In conformity with what has been above stated, the tube A pro- 
duces great action by the separation or movement of its open ends, 
which evidently approach each other in a less degree for an equal 
amount of pressure than if the spring of the barrel I did not exist, 
as before arriving at its utmost point of compression the tube must 
overcome the resistance of the spring. The elasticity of this spring 
alone will insure the exact return of the tube to all the different 
positions for the same corresponding pressures. 





Wootwicu.—The Dee, steam vessel, Master-Commanding Pullen, 
having shipped two boilers, a quantity of fire-bars, and machinery 
manufactured by Messrs. John Penn and Sons, of Greenwich, and a 
large number of plates for the iron-cased steam vessel Black Prince, 
is ordered to leave the harbour to-morrow for Glasgow, where she 
will deliver her cargo at the premises of Messrs. Napier, the con- 
tractors for building the vessel named, which is now in a forward 
state for launching. She is in nearly every respect a sister vessel 
to the Warrior, her timbers consisting of 18 in. best teak, cased by 
44 in. thick of the highest wrought-iron plates. The workmen at 
the steam factory department of this dockyard are employed over- 
time—until eleven o'clock nightly—in consequence of the urgent 
demand for the wrought-iron plates required for the completion of 
the Warrior. These plates when received from the Thames Iron- 
works are each carefully inspected, and if approved are planed and 
prepared for use. 

Tue New Cornace.—A paragraph in the Money Article of the 
Times of Saturday, the 5th inst., by some unfortunate mischance, 
contained a very erroneous statement in reference to the new bronze 
coinage. It was there asserted that to contractors in Birmingham 
belonged “the entire credit of the rapidity with which a large quan- 
tity of that money had been put into circulation.” The fact is, how- 
ever, that no contractors, whether in Birmingham or elsewhere, 
have assisted the Royal Mint in the manufacture and issue of the 
bronze coin to the extent even of one ton as yet. Messrs. Boulton 
and Watt, it is true, have taken a contract with the Mint for the 
supply of 1,700 tons of pence, halfpence, and farthings of the mixed 
metal, but their new Mint is not in a condition to yield much coin, 
and, as we have said, on the Mint has fallen the entire work of 
putting into active circulation within a few months many millions 
of those‘coins which, the 7imes says, gave the public much satisfaction. 

Foreign «xp Covontan Jorrines.—A letter from Toulon says that 
orders hav» been given to put upon the stocks three new iron-cased 
ships, on ‘he model of the Gloire, to be called La Provence, La 
Savoie, an | La Revanche.—The French Government, by means of 
steam plo ghs and other improved machinery, by opening up railway 
commun « ation, and by importing Chinese immigrants, hope rapidly 
to develo 6 the cotton-growing and other resources of Algeria.—It 
appears, rom returns ordered by the French Government to ascer- 
tain the effect produced by the introduction of railways on travelling 
by the high road, that the number of travellers by the high road 
has increased. It was generally anticipated that the introduction of 
railways would have caused a diminution in the number of travels 
lers by the high road; but such is not the case. On some high road- 
which run parallel to a railway, there has been afalling off in the 
number of travellers; but, on the other hand, the opening of rail- 
ways has given an immense activity to trade and commerce, so that 
the number of travellers by the high road has increased 4 per cent, 
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LETTERS TO THE EDITOR. 
( We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE WARRIOR. 


Sir,—I send you the following remarks upon the Warrior, quantum 
valeant; they express reflections which arose in my mind while 
looking at her, and it will be for you to consign them to the waste 
basket or to your valuable columns, as you may deem fit and proper. 

She is a noble ship. Her form is handsome; her symmetry and 
the adaptation of her lines, to produce speed, are striking. The 
contour of her cutwater, the head-cheeks, rails, and berthings are in 
capital taste, and, notwithstanding the unsightly “great gulf” 
rendered necessary for the elevation of her screw, her stern and 
quarters will be remarkably light and elegant. She will, indeed, be 
emphatically a splendid ship, not a marine monster like La Gloire, 
but a paragon among steam propelled ships of war. ; . 

But do we require such enormous ships, of 6,000 tons builders 
measurement, cased with 4} in. iron plates, drawing nearly 30 ft. of 
water, and costing a quarter of a million of sovereigns each, for the 
protection of our shores, our colonies, and our commerce? The 
answer must be given in the negative, excepting upon one considera- 
tion. The same amount of tonnage divided among a number of 
smaller vessels, drawing about half as much water, would answer 
our purpose better. But there is one consideration which the French 
word prestige well expresses, that may justify the Government in 
building the Warrior. We must not relinquish our status as the first 
naval power in the world. The French have their large ships clad 
in armour, the Russians will soon have the same; and we must not 
let either transcend us in this respect, or we, pro tanto, in the estima- 
tion of Europe, lose our pre-eminence. The courage of our blue 
jackets, and their invincibility upon the ocean, may, perhaps, have 
suggested to others to place their men behind an iron wall, just as 
the pluck of our troops induced the most formidable warrior of 
modern times to encase the chests of his much valued cavalry with 
® cuirass. But prowess will have its way, and this, v will 
demonstrate. 

A great part of the fore body of the Warrior, and also a great part 
of her after body, will be unprotected with thick iron plates. The 
reporter of the Times has suggested that she may be shot through 
those thinner parts, and, in consequence, may one day have her 
bows or her taffrail either depressed or elevated, at a very large 
angle, by the influx of water through the shot hole. This yentle- 
man, so adept in the use of words, can know very little of the con- 
struction a the foremost or aftermost portion of this vessel to 
anticipate such a result. Her numerous bulkheads would prevent a 
very large quantity of water from flowing into her at one shot hole. 
Still, perhaps, prudence might suggest the propriety of having plugs 
or valves, connected with rods and gearing, to admit water into any 
compartment should the ship's trim or any other circumstance render 
it desirable. Apropos of the Times’ reporter, he tells the readers of 
that journal that the thick plates for the Warrior's armour will be 
16 ft. long, 4 ft. wide, and 4} in. thick, and that a plate having these 
dimensions weighs 12 tons! Now, most practical men are aware 
that 100 cubic inches of iron weigh a quarter of a hundred weight, 
and, therefore, we have— 


16 x 4 X 144 X 4) _ 5} tons, nearly. 









100 X 4 X 20 
Really this gentleman’s report, and your correspondent “ A. ( 
cogitations about impact, are very fit to go together. By the bye, 
what a notable discovery has been made—that a missile striking 
upon a plane at right angles with such missile’s course, will produce 
its maximum effect upon such a plane, and that the smaller the 
angle to which such plane may be deflected with the line of the 
missile’s course, the smaller the effect of the concussion or impact 
will be! No doubt of it, even till the surface may become parallel 
with such line, and then all concussive effect vanishes. The boy 
throwing flat stones upon the surface of a pond, and making 
“ducks and drakes,” by causing the stone to impinge upon the sur- 
face of the pond at the acutest possible angle, and rebound there- 
from, demonstrates the fact adverted to. But who doubts it? If 
“A. C.,” or any other person, will be hyper-profound upon this sub- 
ject, and speak of the time of impact as a finite quantity, then he is 
wrong in saying that the force of impact is as the square of velocity ; 
it is simply as velocity. A ball falling into a pan of butter will tind 
its way four times ax far into the butter as a similar ball falling at 
half its velocity, but it will be twice as long in producing its effect. 
Now, hard iron and butter are assuredly very different materials, but 
the same law is true with r to both substances. Practical men 
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sible. Look at the account of the Hero and her consort, how they 
rolled on the passage home from America. The knowledge of 
ships possessed by your very scientific correspondent, “ A. C.” (1 
trust I am not incorrectly using that word when IJ apply it to him), 
is not very great. I shall make one or two remarks on his first 
letter, but shall pass over his second, trusting by this time he is in 
a different mood than when he wrote it. Everything must have op- 
position, even from the government of a kingdom to the humblest 
transaction in life. If there were no opposition our arts, mecha- 
nism, and everything for the benefit of man and beast would be at a 
standstill, so that if he proposes anything, he must expect to have it 
dissected and well examined, otherwise what would be the use of 
such an excellent journal as Tue Enxaineer? I feel sure if “ A. C.” 
will turn over a new leaf and reveal his opinions on any question 
that may arise, in a gentlemanly manner, that you, sir, will afford 
him every opportunity to do so. 

“ A. C.” criticises your remark on the writer who advised the Go- 
vernment “to adopt the best plan.” « A. C.” cannot see through 
your argument. “ There are none so blind as those who will not 
see.” As for the American President, what is the use of roaming so 
far from home when we have the material for an argument at our 
elbow?) If Mr. Brown and Mr. Smith are candidates for parlia- 
mentary honours, and Mr Jones, when canvassed, replies he would 
like to see the best men returned, I come to the conclusion that Mr. 
Jones is not acquainted with both the candidates’ qualities. “ A. C.” 
says, “ with vertical sides, when a plate is broken, the pieces 
either fall off, or the next shot which strikes them will drive them 
through the sides of the vessel. But, with inclined sides, the pieces 
would not fall off, and they cannot be driven through the sides, for 
the cracks are always at right angles.” I should like to know 
“A. C.’s” reasons for saying so, or in what scientifie work I could find 
them supported. Will not an inclined-sided ship roll as well as a 
vertical one? So what would hinder the pieces falling off an in- 
clined-sided ship? I think by “ A. C.’s” letters that he has never had 
his dinner turned over by the rocking of a ship. If a ball crack 
a plate, there is no reason to say it will fall off either vessel. It can- 
not, unless cracked across the bolt or rivet-heads; then it would fall 
off one vessel as well as the other. Again, I hope that “ A. C.” 
has not forgotten that two things cannot be in the same place at the 
sume time, so that if a plate were broken in four pieces, for a shot to 
force one of the pieces of plate through the ship's side, every- 
thing must give way before it. One or two such shots 
would soon disable the Warrior. If the first shot only cracked 
the plate, the second could not drive a piece of plate through the 
ship's side; but if the second could drive a piece of plate through 
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regard the foree of impact as instantaneously developed, and the 
time being infinitesimally small, the whole effect is deemed the 
force of impact, and is measurable by the square of the velocity 
Though, logically, arguing from the invariableness of nature's laws 
we are warranted in concluding that if a ball penetrate an inch into 
an iron plate, which it reaches at a given velocity, that a similar ball 
reaching the same place at a double velocity would penetrate it 
4 in., but that the latter would take a fraction of a second in doing 
its work that would be twice as long as the fraction of a second re- 
quired by the former. 

How would such a ship as the Warrior be attacked and taken ? 
One trembles while contemplating that exposed sternpost, screw, 
and rudder. Obviously, it would be futile to waste powder and shot 
in attempts to penetrate the long midship part of the ship, so well 
fortified with teak timber, judicially placed horizontally inside and 
vertically outside, and cased with iron plates 44 in. thick, while 
exposed to well-aimed shots from such a battery. “Manifestly as the 
mythological personage we read of at school had a vulnerable place 
in his heel, so this majestic ship has her vulnerable place in her 
sternpost, and the two all important instruments connected with it. 
It would clearly be the interest of her enemy to concentrate his first 
effort upon this part of her, and, having disabled rudder and screw, 
to attack her in the way most convenient and consonant with 
safety. If she were under the three stripes, and attacked by those 
who do homage to the cross of St. George and the unio jack, 
boarding would doubtless suggest itself. 

Here a consideration presents itself, which, perhaps, ha: not 
occurred to Mr. Jones, or to those who advocate tumble-home top- 
sides. If it be admitted that boarding will be attempted, it must also 
be admitted that tumble-home sides are precisely what the boarders 
would desiderate. The Warrior would be a difficult ship to board, | 
because of her sides being vertical and of their having no projec- | 
tions. But, assuredly, if her topsides stood at an angle of 45 deg. to | 
the plane of the horizon, our Jacks would almost run up them, | 
cutlass in hand, with as much sang froid as they would run up the 
ratlines. | 

There is good reason for supposing that many inventive minds | 
are now occupied in the contrivance of machines to facilitate board- | 
ing such vessels as La Gloire; and no doubt our naval officers often | 
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muse upon this matter. ; 
Poplar, January 7th, 1861. 





TRON CASED SHIPS. 

Smr,—I have looked with great interest for any observation that 
might be made with reference to my proposal in Tue Eneierr of | 
November 30th, of a lining of cork between the iron casings of | 
our new frigates. None of your correspondents have offered an 
opinion upon it, whether it is a feasible idea or not, or whether it 
has been previously proposed. This subject is one, I think, our 
scientific men have thought very little about. The Warrior, now 
she is launched, has, I believe, only one row of armour plates on her 
sides. Is she meant for a sea-going vessel or not? If so, why have 
her bottom weaker than her sides? Do our scientific men think 
because she is so large she will not roll, or is she built on some very 
inproved plan? I think, in the result, we shall find her with a 
deep, pol roll, affording an opponent a better chance of hitting 
her. Her hull, if damaged, cannot be got at to repair, and, if 








pierced, the water will enter so fast as to render plugging impos- 


the side, the first shot would not crack the plate, but punch a hole 
through it. With such shots as these a ship would soon be riddled 
through like a colander. As for a ball not entering an inclined side, 
I suppose “ A. ©.” thinks as thought the duellists of the last century, 
that it would not be right for an opponent to wear a silk waistcoat, 
because the ball would glance off, and a ball, being nearly spent, 
would rebound on striking an inclined surface; but * A. C.” must 
recollect our shot are not round, and our artillery are not the mere 
pop-guns of Nelson’s time. Our rifles and artillery will neither stop 
at inclined sides nor silk waistcoats. C. A. M. 
Walworth, Jan. 9th, 1861. 
ECONOMY OF FUEL. 

Sm,—In your last impression I observe a letter, containing “a 
few words,” from “0. T., C.E.” respecting economy of fuel, in the 
commencement of which he informs your readers that the * saving 
of fuel depends on burning all the combustible parts of the coals ; 
the size of the heating surface ; the manner of conducting the hot 
air and smoke to the chimney; the draught; and at the conclusion 
he says: “ It is a matter of course that in all cases the saving of 
fuel depends entirely on the proper management of the engine and 
boilers by its driver.” In another place he says: * Both the un- 
consumed gases and particles of coal pass the chimney in the form 
of smoke.” And again: “ I wish, however, to be understood that 
the smoke is not only formed from the unburned combustible gases 
and particles of coal.” 

How does your correspondent reconcile such statements ? 

Would © 0. 'T., CLE.” favour us with his mode of proceeding with 








his plan, Fig. 1, supposing he had a bituminous coal to deal with ? | 


It is probable that he would save fuel; but, at the same time, how 
much steam would be generated ? 

Arrangement I 2 is also open to serious objections. The heat, 
instead of being directed to the surfaces of the boilers, will act upon 
the brickwork. He has evidently forgotten his filtering process in 
this arrangement. 

Upon the whole, 1 am rather inclined to think that your corre- 
spondent’s ideas are as foggy, respecting the economy of fuel, as the 
laws of grammar. | have been anxiously expecting, too, full particu- 
lars from Mr. Frederick Braithwaite respecting the “ remarkable 
economy of fuel.” Nor a CLE, 

Middlesbro’, January 7th, 1861. . 

[Any inaceuracy in the composition of “ O. T's” letter may well 
be excused, as he is not an Englishman.—Ep. E. | 











GIFFARD’S INJECTOR. 


Sirn,—As an admirer of Giffard’s Injector, I have read with much 
interest the criticism this useful instrument has received in Tue 
ENGINEER. 

The subject is a novel and interesting one, and opens up inquiries 
of a kindred nature; and I am sure it may be discussed at consi- 
derably greater length with advantage. 

Like «J. W. X.,” I was rather disappointed that Mr. W. Williams 


did not favour your readers with an explanation more satisfactory | 


than “the absurd and ingenious rhapsody” of Mr. Giffard—whose 
explanation, by the way, is certainly not thus refuted. 1 have not 
seen more of Mr. Giffard’s theory than was quoted, and should have 
been pleased to see Mr. Williams bring to bear on this inquiry those 
” fixed, rational, and sound principles” whose absence he deplores. 
To my mind the injector performs much the same functions, as a 
mechanical instrument, that a convex lens performs as an optical 
one, viz., converges or concentrates its forces upon a small area, 
which yields, chemically or mechanically, to the increased intensity. 
No doubt a jet of compressed air would answer equally well for 








concentrating motive power, with an instrument and conditions | 


| suitably adapted. 


If a fluid be put in motion by gravity, as the falling of water, 
there is no tendency to a lateral dispersion of the particles, unless 
there be interrupted passage, but, in the liberation of a fluid from under 
pressure, there is a tendency to a dispersion of the particles; and, if 
a particular direction or current be required, suitable boundaries 
must be formed. And I believe the question is, whether these 


| boundaries can be so arranged that, in elastic fluids, a convergence | 


or concentration of their forces or particles shall be produced. 

It may be said “that no mere boundaries can cause particles having 
a strong repulsive tendency to come into closer contact:” but it 
must not be forgotten that, especially in high velocities, direction of 
motion is an important property in mechanics. 

In Mr. Giffard’s instrument this velocity is obtained by liberating 
the fluid, and such a direction is imparted to it that its particles shall 
converge to a focus, where they shall be collected, so to say, by the 
eylindrical boundary, and transmitted in parallel lines in a more 
dense and concentrated form. 

But, as the current is still far from being solid, its ragged outline 
carries along with it the surrounding elements, and, after exhausting 
the air, the water which is forced into its place is treated similarly. 

Now, why should not a fluid, whose several independent particles 
have received impulsive force tending in the direction of impact 
with each other, and restrained from dispersion after impact or closer 
contact by the said cylindrical boundary, enhance in this manner 
their common velocity or momentum? ~ 

Without referring to the subject of condensation, transmission of 
heat, Xc., and treated simply in a mechanical sense, may not these 





novel effects be the result of a composition of forces in the individual 
particles ? 

I should be much gratified, Mr. Editor, to see a comprehensive 
solution, and could wish the above to stimulate further inquiry, with 
your kind permission. JouN Ramsporrom. 

Accrington, 5th Jan., 1861. 


Sin,—For the more clear understanding of the action of “ Giffard’s 
Injector,” it may fitly be divided into two independent portions. 

Firstly, we have issuing from a boiler a jet of steam employed in pro- 
ducing a draught, so as to draw up from a reservoir at a certain depth 
a supply of water to the level of the boiler. Of course this depth must 
be less than that of acolumn of water, which will balance the pressure 
of the atmosphere. If the level of the supplying reservoir is the same 
as that of the fluid in the boiler, no force is consumed in this por- 
tion of the contrivance ; and if the limited quantity of water required 
be drawn up from a full depth of 30 ft., from which, by this method, 
it is practicable to draw water at all, the work done will be only 
a small fraction of that which the steam-jet is capable of performing. 

Secondly, on arrival at the jet of steam, the water mingles with 
and condenses it, and the mingled mass of supply water and con- 
densed steam attains a medium temperature, dependent upon the 
respective specific heats of steam and water, and a medium momen- 
tum with which it travels out of the boiler, the resulting velocity of 
the whole stream being reduced below that of the steam-jet, in the 
same proportion as it exceeds it in mass. 

Now arises the question, Is the momentum of this jet of hot 
water, of which the weight and velocity may be known, sufticient 
to enable it to force itself through a suitable opening, into a boiler 
containing steam at the pressure which caused the original jet? 

There seems no inherent improbability in the supposition that it 
may be sufficient; for it is clear that by the help of suitable machi- 
nery a certain quantity of steam can force back, into the boiler from 
which it issues, many hundred times its own weight of water. Here 
it is only required to supply from ten to twenty times its own weight. 
The case is, however, open to calculation. 

The resistance opposed to the entrance of a jet of water into a 
boiler, through an orifice of the same diameter as the jet itself, is 
fairly represented by the momentum of a jet of water forced outwards 
from the boiler, through the same opening, by the pressure of the 
contained steam. If the former jet has a greater momentum than 
the latter, then it will overcome and enter the boiler, and not 
otherwise. 

In these calculations I suppose the supply of water to be on the 
same level as that in the boiler, 

The velocity of a stream of any fluid issuing under pressure from 
a vessel is known to be the same as that due to the fall of a heavy 
body from the height of a column of the fluid, the weight of which 
would balance the pressure in the vessel. 

A heavy body falling from a height acquires a velocity such that 
its square is equal to twice the space passed through, multiplied by 
the velocity acquired in the first second, viz., about 32 ft. This velo- 
city of 32 ft. is the measure of the force of gravity, and is always 
known as g. 

Vi=2gsurVHJ/2os=V/ b4s=8 Js 

The height of a column of fluid which would balance the pressure 
in the vessel is known if the weight of a cubie foot of the fluid is 
known. For as this is the pressure of a column 1 ft. high, the total 
pressure on 1 ft. surface in the vessel, divided by the weight of a 
cubic foot, will give the height required. The weight of a cubic 
foot of steam at atmospheric pressure = -047 lb. ; at a pressure of 
five atmospheres, supposing that to be the pressure in the boiler, 
five times the weight will occupy the same space, == -235 lb; the 
weight of a cubic toot of water, = 62°33 lb. 

From these data we can calculate the velocity of the original jet 
of steam and the resulting stream of feed-water; and also of the 
hypothetical jet of water forced outwards from the boiler, the mo- 
mentum of which measures the resistance opposed to the entrance 
of the feed-water. 

The effective pressure of five atmospheres = 60 Ib. on the in., or 
60 X 144 onthe ft. The height of the column of steam of uniform 
_ 6) xX 144 

235 
60 X 144 


239 








pressure will be, therefore, and the velocity of the 


issuing jet of steam will = 8 Jf = 1533 ft. per second. 
If, now, the jet be required to throw 15 times its own weight into 
the boiler, the velocity of the combined jet will, be reduced to 1-16th 
of the original amount; for the product of the mass into the velocity 
must be the same in both cases, and, reckoning the mass of steam 
as one, that of water is 15, and that of the combined jet 16. ‘The velo- 
city of the combined jet will, therefore, = 1,538 = 95°38 ft. per 
0 
second. 
Again, the height of a column of water yielding the same pressure 
as the steam of five atmospheres on 1 ft. surface of the boiler, will 


= or, and the velocity of a jet of water from the boiler 
=" IO 
would, therefore, = 8 Y GU X M44 = 94-2 ft. per second. 
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As the force of the combined jet is greater than this latter, it 
will, of course, prevail to enter. 

If the pressure in the boiler differ from that supposed, of course 
a corresponding change will appear in the calculation. If, for 
instance, instead of five atmospheres, the steam be contined at eight 
atmospheres, or an effective pressure of 105 Ib., it will be found 
that the jet will only drive into the boiler 13 or 14 times its own 
weight, instead of 16 times; but in that state of compression, 10 
times the weight of a certain bulk of steam is equal to 16 times the 
weight at five atmospheres. The requisite quantity of water would, 
therefore, prevail to enter the boiler. 

It is essential to the successful action of the jet that the supply- 
water be in such quantity, and at such a temperature, as to condense 
all the steam of the jet, and pass into the boiler as an homogeneous 
mass of water. Consequently, the method is inapplicable to engines 
where the feed-water is previously heated considerably above the 
atmospheric temperature. C. J. P. 








THE EARTH’S CENTRAL HEAT. 

Sin,~-To make myself clearly understood in answering Mr. 
Almgill’s last letter in Tue Engineer, it will be necessary that 1 go 
over a good deal of the ground which 1 have already traversed in 
your valuable journal. 

In the first place, I again refer to Sir Isaac Newton's mechanical 
law of equivalent action and re-action of equivalent forces in oppo- 
site directions, whether they be combining or repulsive fprees. 

Mr. A. seems to hdmit what has been already stated on the earth’s 
gravitating force towards the central parts; but denies the equi- 
valent counteracting force of heat decreasing from the centre to the 
circumference. lf heat is not the opposing equivalent force to 
gravitation, | would ask what other equal opposing force are we to 
substitute instead of it ? 

Philosophers are, I believe, universally agreed that the ultimate 
molecules of matter, owing to their combination with, and attraction 
for, calorie, are never in actual contact; and the most eminent 
chemical philosophers allow that caloric is a fluid whose contractions 
and expansions are enormous. Hence the error of the non-compres- 
sion of caloric under percussion is obvious. I need but refer to the 
syringe, as usually made for philosophical purposes for the compres- 
sion of air, in producing the ignition of paper, &c., and in which it 
is manifest that the amount of heat generated in the compressed air 
is exactly equivalent to the compressing force, and acts in the oppo- 
site direction to it. If the heat radiate through the sides and ends 
it is then obvious that the pressing force of the piston—assuming it 
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to remain stationary—will decrease in the exact ratio of the radiated 
heat. This, of course, must be understood in reference to matter 
while it retains the same physical state, whether gaseous, liquid, or 
solid. Philosophical chemists will not admit that the ultimate atoms 
of matter are compressible. Hence one manifest proof amongst 
many that might be adduced, that caloric is susceptible of enormous 
compression. 4 , ‘ 

To understand the subject of dispute clearly,,and to investigate it 
as it appears to me, it ought to be investigated in a general way. 
We must have recourse to the great physical phenomena which are 
ever being exhibited to us in our daily course, and then compare our 
deductions with the results of experiments, or with phenomena on 
a far more minute seale. If these in their principles clash or disagree 
with our inferences, we may then, most assuredly, rest satisfied that 
something is wrong in the data from which we draw our conclusions. 
Hasty inferences have brought speculative philosophy into great 
disrepute, except amongst those drawn by a favoured few whose 
opinions are accepted by the multitude, whether they be right or 
wrong—scarcely without examination—and it not unfrequently 
happens that the more they are enveloped in mystery, the better 
thev are relished. Mr. A., however, I grant is an exception. 

Mr. A. seems to draw all his conclusions—some, I grant, are right, 
but others are manifestly wrong—from the actions of heat as deve- 
loped at the earth’s surface. If he could perform experiments 
thereon ten miles above the earth’s surface, and then ten miles be- 
low it, he would find a vast difference in their results. If he could 
maintain the temperature of his body until he arrived at the former 
position, and then suddenly expose himself to the cold rarified 
medium, he would doubtless find the caloric of his body begin to 
radiate, if not in a flash of light, in the state of light analogous to 
the aurora lights of the polar regions; in the latter case the radia- 
tion would be in the reverse direction. This mode of reasoning 
may be objected to as going into extremes; it is, however, a better 
way of arriving at truth than taking nine shades of differences 
scarcely distinguishable from each other. 

Even on the principle of radiation of heat from the earth’s surface 
into free space, which was, at a far-gone-by period of the earth’s 
history, doubtless the case, the earth’s heat ought to increase from 
the circumference to the centre. But then this very principle, from 
what we daily witness of condensations, would evidently induce the 
equivalent opposing gravitating force in the opposite direction to- 
wards the earth’s centre, and would manifestly, from what we know 
of chemical action, evolve the gaseous elements of our atmosphere 
and waters. 

We must, however, never lose sight of the external compensating 
force of heat derived from the sun, which acts more especially upon 
the tropical regions of our globe; nor of the flux of electricity 
towards the polar regions, induced by difference of temperature, 
giving rise to the earth’s magnetic action and to the aurora lights. By 
taking this broad view bearing on the dispute, we shall be the better 
able to recognise the now stable equilibrium of the forces of heat 
and gravitation of our solar system, I may say of the entire universe. 
It is obvious that the sun’s heat is not retained by the earth. It 
performs its functions on the earth’s surface and is then transmitted 
through the regions of space; the process in reference to the other 
planetary bodies is evidently precisely analogous. 

There are two conditions of matter in connection with caloric, 
which give us a faint but general insight into the mechanism of the 
universe, which we should ever bear in mind, and which we are 
constantly witnessing in the phenomena surrounding us, viz., the 
repulsive action of matter, induced by equalisation of temperature, 
and the condensing or cooling action, induced by variable tempera- 
tures. Fresnel found that mobile bodies, heated in the exhausted 
receiver of an air pump, repelled each other to sensible distances. 
The repellant action of transparent steam in a steam boiler also 
illustrates this view of the equal distribution of temperature. Engi- 
neers are ever on the alert to maintain this condition of steam before 
it has performed its mechanical maximum effect, and to destroy it 
by condensation when it has performed it. These two laws form 
the basis on which we must ground our investigations, in our endea- 
vours to ascertain the initial and transposed functions of caloric in 
the production of heat, gravitation, light, electricity, &c. 

It appears to me very evident that, if there could be an equal dis- 
tribution of temperature throughout Nature (which obviously there 
never can be), then all these phenomena would cease to exist 
during the existence of such a state. I grant that this view which 
I take of Nature is a novel one ; it cannot be denied that it is simple; 
and it is gratifying to me to observe, since I first promulgated it in 
Tne ENGINEER, that a few have adopted it—at least I believe so, 
from what I have noticed of scientific productions which have 
appeared in Tue Eneineer at different times during the last four 
years. 

The propagation of heat through liquids is well known to be very 
little afected by the communication of heat by actual contact; for 
instance, if water be heated at its upper surface, there will be 
scarcely any radiation of heat downwards; and if it be heated ut 
the bottom, the heat is communicated to the mass by the transposi- 
tion of molecules. The transposition may be seen to advantage in 
brewers’ cooling vats, after the boiled hopped beer has been poured 
into them to cool. 

Hence it is natural to assume that the liquid mass of the earth is 
in continual motion outwards from, and inwards towards, the 
centre. 

If the difference of temperature between one medium and another 
is more than sufficient to counteract or overcome the attraction of 
caloric for the molecules of ordinary matter, the caloric then 
assumes its electrical functions in the state of radiant heat or light. 

This is sometimes witnessed on a large scale immediately after a 
sudden thaw. I have seen two or three exhibitions of this kind, 
and it was certainly a most magnificent sight to see the compara- 
tively slow—compared with ordinary light—emission of caloric in 
the state of the aurora lights through the lower atmosphere, and 
which appeared all around through every point of the compass. 
These phenomena did not continue long. ‘The rationale is obvious 
and exceedingly simple. While the thaws were going on the upper 
atmosphere was cooled down to a low degree, through the abstrac- 
tion of caloric into the thawing material producing a mist about the 
surface. When the thaws had been effected, the reaction took 
place, and the difference of temperature between the upper atmo- 
sphere and the ground was so great as to overcome the, calorific 
attraction for the molecules of matter. The phenomena’ arising 
from a ground thaw, viz., when the calorific source of thaw is under 
the surface, would, under similar circumstances of difference of 
temperature, be analagous. The production of ordinary light is 
manifestly analagous. I hope the above remarks on radiant 
caloric, in a state of low intensity of light, will not provoke a dis- 
cussion on the two theories of light. I believe both theories to be 
true under certain modified conditions, viz., as emitted through 
ordinary matter, producing therein a vibratory motion of the 
calorific fluid; and as, on the other hand, emitted through free space 
where it meets with no opposing obstacle. : 

That heat induces the two electrical states, the negative proceeding 
from the source of heat, and the positive towards it, we know from 
the results of experiments. One remarkable proof has been derived 
from a fire at the bottom of a deep mining shaft, having had therein 
an insulated wire from the top to the bottom. For more informa- 
tion on thermo-electricity, see pp. 92 — 96, Electro-Magnetism, 
vol. ii. of “ Natural Philos: yphy,” Society of Useful Knowledge. 

With regard to the allusion made by Mr. A. in reference to my 
somewhat obscure remarks on the action of caloric in thunder- 
clouds, I may state that a thunder-cloud is hottest at the centre, the 
rationale of which is analogous ta that of the earth’s central heat. 
Aeronauts have assured me, and those who have been in the centres 
of thunder-clouds on the tops of mountains have experienced such 
to be the case. When two or more thunder-clouds of very different 
temperatures approach, the calorific attractions from the molecules 
of watery vapour are counterbalanced by the great differences of 
temperatures ; a disruption of the caloric into the lightning flash 
from the hotter into the colder cloud ensues, leaving the watery 
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vapour behind in a frozen state, and increasing the temperature of 


the cloud into which the discharge is made. Hence, as it ought to 
have been stated, the heated vapour is turned into cold frozen 
vapour, &c. A rush of vapour from the circumference of the dis- 
charged cloud towards the centre forming hailstones, &e. The 
electric wind being thus directed upon the centre, the centre soon 
regains the higher temperature; and rain follows the discharge of 
hail, as we almost invariably experience. W. STEEVENSON. 
95, Osmaston-street, Derby, Jan. 8th, 1861. 





CONDENSATION IN STEAM CYLINDERS. 

Sir,—I am sure that you, in common with every other honour- 
able person, will concede that, when an accusation is made in a 
public journal, such as “J. B.” and R. V. J. Knight have made at 
page 107, Feb. 17th, 1860, against me, that the most becoming 
course on my part is, whether for or against me, to show, in a fair 
way, the evidence which Watt himself gives, to exonerate me from 
the charge brought against me by the parties referred to. Not 
having seen THe Enoixeer for many months, until within the last 
few weeks, I have not been able to reply at an earlier period. In 
my reply I shall confine myself to placing the case, as represented 
by James Watt himself in his most carefully drawn up papers, 
before you and your readers, and there leave it for such opinion to be 
formedassuch evidence leads to. As there are others besides my accusers 
involved in this question, namely, Watt and numerous authors 
upon the steam engine, among whom are Farey, Tredgold, Lardner, 
and myself, I have done my best to give a fair view of the subject; 
how far 1 have succeeded I leave to you and your readers’ judgment. 
I should say that the extracts “J. B.” has given are the only ones 
that exist by which a pretence could be set up for such a charge 
against me; therefore I hope these will be viewed in conjunction 
with the knowledge Watt says existed before his time, and with the 
whole tenor of his explanation, and then I fear not but my previous 
letters will be found to be true and just. 

The following extract, which is titled by James Watt his ‘‘ plain 
story,” drawn up by him to instruct counsel during the trials from 
1795 to 1799, is found in Muirhead’s work, vol. i., p. 132. Watt 
informs his counsel—That it was known long before his time that 
steam was condensed by coming into contact with cold bodies, and 
that it communicated heat to them. 

That it was known, by some experiments of Dr. Cullen and 
others, that water and other liquids boiled in vacuo at very low 
heats ; water below 100 deg. 

It was known that evaporation caused the cooling of the eva- 
porating liquid, and bodies in contact with it. 

That Savery was the inventor of the injection, and that he used it. 

Page 232, vol. iii., Rouse (Boulton and Watt's counsel on the trial), 
1799, says—That the injection of cold water now in use had been 
employed by Savery and Newcomen for a century and a-half. 

With this knowledge acquired from others, Watt proceeds to ex- 
plain things that are his at p. 135., “ He found, by the application 
of the knowledge which has been mentioned, that the cylinder being 
cooled by the injection water, that vessel must condense a large 
quantity of steam whenever it was attempted to be again 
filled with steam ; that the vacuum could not approach to perfection 
without the steam was cooled below 100 deg. ; and that such cooling 
would increase the evil complained of in a fourfold or greater ratio, 
because the penetration of the heat or cold into the cylinder would 
be as the square of the difference of the heats between that vessel and 
the steam. How was this to be avoided? He tried te make the 
cylinder of wood or other materials which conduct heat slowly, but 
could not prevent the steam from coming into contact with the com- 
paratively cold water which remained in the bottom of the cylinder, 
and which must be expelled by the steam; besides, his wooden 
cylinders did not seem likely to be of long duration. In such like 
experiments he spent much time, and more money than was suitable 
to his circumstances; yet he made no advances towards a beneficial 
discovery. 
circumstances obliging him to make exertions to regain what he had 
spent, he turned the matter over in every shape, and laid it down 
as an axiom, that to make a perfect engine, it was necessary that the 
cylinder should be always kept as hot as the steam which entered it, and 
that the steam should be cooled down below 100 deg. in order to exert its 
full powers. The gain by such construction would be double: first, 
no steam would be condensed on entering the cylinder; and, 
secondly, the power exerted would be greater as the steam was more 
cooled. 

The postulate, however, seemed to him incompatible, and he con- 
tinued to grope in the dark, misled by many an ignis fatuus, till he 
considered that steam, being an elastic fluid, it must flow into a 
separate condenser until the whole was condensed and nearly a 
perfect vacuum established in both vessels, and as the cold water 
had not entered or touched the cylinder, that vessel would retain its 
heat. This idea once started, the rest immediately occurred. At 
the time to which he was then referring, his idea was to apply his 
inventions to the steam engines as they existed. For this purpose 
there was nothing else necessary than to shut up the snift, to apply 
a regulator or valve to the opening of the eduction pipe within 
the cylinder, an air pump to the outer end of that pipe, and to inject 
into the open end of the eduction pipe. If, at the same time, the 
cylinder was defended from the cold of the atmosphere, the engine 
would thus be complete if the weight of the atmosphere were to be 
employed as the acting power; for all the regulators could be 
easily opened and shut by the then existing contrivances, and the 
rod could be suspended from the working beam. If, however, the 
engine was wanted to receive all the advantages of the invention, 
the cylinder was to be placed in a case containing steam, 
with access for that fluid to the upper side of the piston, so 
that it might act upon it as the atmosphere acted in com- 
mon engines, or in the case just stated. And in this latter 
manner were the engines made that he constructed in the 
beginning of his business, that is to say, the cylinders were fixed in 
a case containing steam, with which fluid they were wholly sur- 
rounded, and their mouths being open within the case, the steam had 
always access to the upper side of the piston, and was admitted to 
the part below the piston only when the piston was rising. These 
engines, then, differ in nothing from the ancient ones, except the 
application of Watt's principles, as set forth in his specification.” 

It is the first article of the specification. dated January, 1769, that 
alone refers to the question in dispute. I give it in full :— 

“First, That vessel in which the powers of steam are to be em- 
ployed to work the engine, and which is called the cylinder in com- 
mon fire engines, which I call the steam vessel, must, during the 
whole time the engine is at work, be kept as hot as the steam that 
enters it; first, by enclosing it in a case of wood, or any other mate- 
rials that transmit heat slowly ; secondly, by surrounding it with 
steam, or other heated bodies; and, thirdly, by suffering neither 
water, or any other substance colder than the steam, to enter or 
touch it during that time.” 

I will give five more short extracts, three of which shall be from 
Watt's own writings, which show beyond the power of miscompre- 
hension that his method of keeping away all cold (except that due to 
the atmosphere or external cooling) from his steam vessel or cylin- 
der, was by the agency of his separate condenser, and the substitu- 
tion of oil instead of water on the piston. These were the great 
defects he had proved by experiment existed in the old engine from 
the use of water in the cylinder for these two purposes. But nothing 
can be clearer than his own words make it, that the casing, whether 
of wood or steam, or of both together, had in his mind exclusive 
reference to what he himself calls external cooling by the atmo- 
sphere. As the following extracts, in conjunction with the extract 
already given from his plain story, will show. 

In Watt's letter to Dr. Brewster, found at the beginning of the 
2nd vol. of “ Robison’s Mechanical Philosophy,” at page 9, Watt, 
after stating what was necessary to remove the objections stated 
above, says:— Lastly, to prevent the cylinder from being cooled 
by the external air, it was proper to inclose it in a case containing 
steam, and again to inclose that in a case of wood, or of some other 
substance which transmitted heat slowly.” Again, page 117, in what 
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Watt called his short history of his invention, he says, after a 
similar enumeration of the necessities of the case, as before 
given, “There still remained another source of the destruc- 
tion of the steam, the cooling of the cylinder by the external 
air, which would produce an internal condensation whenever steam 
entered it, and which would be repeated every stroke; this I pro- 
posed to remedy by an external cylinder containing steam, sur- 
rounded by another of wood, or of some other substance which 
would conduct heat slowly.” Again Watt says, p. 125, “ He inclosed 
the cylinder in another containing steam, and that in a wooden case 
at a small distance from it, which effectually prevents all condensa- 
tion in the inner cylinder from external influence, and the conden- 
sation by the outer cylinder itself, which was very small, had no 
other bad consequence than the loss of so much steam as formed the 
condensed water.” See Mr. W.’s short history of the invention, 
p- 117. In vol. iii. of Muirhead’s work, p. 207, we have the following 
ascribed to Lord Chief Justice Eyre, in delivering his judgment on 
the 16th of May, 1795:—* The object of the patentee was to condense 
the steam without cooling the cylinder: the means adopted to 
effectuate this were to enclose the cylinder in a case which will con- 
fine the heat, or transmit it slowly, to surround it with steam or other 
heated bodies, and to suffer neither water »~or any other substance 
colder than steam to enter or touch it auring that time. These, 
means are set forth.” t 

Rouse, Boulton and Watt's counsel, in addressing the court in 179$- 
see p. 242 of Muirhead’s 3rd vol.), says:—“ We must now, there- 
sea look for the nature of the invention in this instrument or speci- 
fication of 1769, and we find that it is acombination of solid material 
parts Encasing the cylinder with wood to keep it hot, removing 
the cold water before in use, substituting the fat of animals in the 
place of water to keep the piston air tight, adding a separate con- 
denser, and, lastly, extracting the vapour with a pump.” 

In connection with a consideration of these extracts it is proper to 
bear in mind that Watt's engines, up to the year 1778, near ten years 
after his letters to which “J. B.” has referred, had the open-topped 
cylinders, the steam expanding in the casing and on the cullen 
side of the piston alike. I leave to you and your readers to determine 
what would be the value of such a mode of keeping the cylinder hot 
to prevent the internal cooling to which my claim refers. In proof of 
what is said above see Farey, p. 314:—“ On further consideration it 
appeared that if the house could be entirely filled with steam, instead 
of air, it would press down the piston equally well, and would be 
better than even hot air; for if it leaked into the cylinder it would 
do no harm.” He saw that the effect would be attained by merel 
enclosing the cylinder within « vessel filled with steam, so that it 
should have a steam atmosphere of its own. These are Watt's own 
words. Watt, in a letter to Smeaton, 1778, see Farey, Pp. 329, says: 
—*“ We have now laid aside the clumsy cast-iron outside cylinder, 
and have substituted a case of wrought-iron plates which fits within 
1} in. of the cylinder, and extends from 6 in. of the upper flange of 
the cylinder to within 3 in. of the lower flange of the cylinder. 
These seem to answer as well as the outside cylinder.” It is from 
this letter we find that from this time engines are made with 
closed-topped cylinders. In 1783 he (Watt) erects his first rotary 
or crank engine at Bradley, Staffordshire. In vol. ii of Muirhead's 
work, letter 247, Watt says:—“ Without the steam case, and with the 
top and bottom cold, it does not do so well, but does not fall so far 
short as might be expected.” 

With such fair extracts and full reference before the reader he can 
also refer to the extracts “J. B.” has given, and I leave the conclu- 
sion as to whether, in all [ have previously written, I have written 
one word not borne out by the evidence Watt himself has given, or 
that is not verified by Watt's own doings and writings. His steam 
casing had clearly, in his mind, to perform the office of supplying an 
atmosphere of steam, and to remove the cooling of the cylinder by 
the atmosphere, or, as he calls it, external cooling. My explanation 
has to do with the cooling due to a steam atmosphere in engines 
working expansively ; and, therefore, mine is internal cooling dus to 
the steam itself. 

January 8th, 1861. 





Tos. Crappock. 





PATON’S MINING MACHINERY. 


Tus is the invention of Mr. John Paton, of Glasgow, and relates 
to a combined arrangement of machinery or apparatus, whereby the 
several operations of winding, lifting, and boring for mining 
purposes can be accomplished with economy, convenience, and 
superior effect. According to one modification of the machinery, it 
consists of a framing composed of a pair of parallel vertical standards 
held together by transverse tension rods. Upon a sole plate ex- * 
tending laterally from one of these standards, is fitted the engine 
which gives motion to the winding, lifting, and boring apparatus. 
The piston rod of the engine is connected in any convenient way to 
a horizontal shaft which is carried in pedestal bearings arranged on 
the upper cross rails of the side standards. Towards the opposite 
extremity of this shaft from the engine is keyed thereto a grooved 
frictional pinion which gives motion to a frictional wheel keyed to a 
horizontal shaft arranged below the crank or first motion shaft; this 
shaft has fitted to it a winding barrel, the rope or chain from which 
serves to raise or lower the rods of the boring apparatus as well as 
the general winding and lifting work of the mine. The crank -\.aft 
also carries a second pinion near the extremity contiguous to the 
engine, and this pinion, which may be of the grooved frictional 
kind, gears with a corresponding wheel arranged on a shaft parallel 
with the one herein-before described. This wheel has two segmental 
portions extending from the rim to the central boss, cast solid, with 
the exception of a radial slot, which is formed in each, and extends 
from the rim inwards to the boss. In each of these slots is fitted, by 
means of an adjustable nut and screw, a stud which carries on ite 
inwardly projecting part an anti-friction roller. As the wheel 
rotates, these rollers alternately come in contact with the free end of 
a lever, which communicates a vertical reciprocatory movement to 
the boring apparatus. The other extremity of the lever is fast to a 
shaft, which is carried in suitable bearings arranged on a framing of 
wood. The shaft has also fast to it a second lever, to the outer end 
of which is attached the swivel carrying the boring apparatus. As 
the anti-friction rollers come in contact successively with the end of 
the first lever it is depressed, and the boring rods and tool are lifted 
to a corresponding extent, the amount of depression of the lever 
being regulated by the position of the anti-friction rollers in the 
radial slots of the wheel, and in this way more or less force in a 
vertical direction may be imparted to the boring instrument, accord- 
ing to the nature of the material or stratum on which it is operating. 
On the shaft carrying the wheel which actuates the lever of the 
boring apparatus, is a winding drum or barrel to receive a rope or 
chain for raising and lowering the pump rods, and to afford the 
necessary convenience for cleansing the pumps when n . 
Instead of using grooved frictional gearing Ir imparting the motion 
of the engine to the winding barrels, spur gearing may be employed. 
When the frictional gearing is employed, it is preferred to put the 
wheels into and out of gear by means of an eccentric movement, 
which is actuated by a hand lever. The journals of each of the 
shafts are arranged eccentrically in their bearings, and these bearings 
are fitted in an eye formed at one end of a hand lever, so that b 
raising or lowering this hand lever the wheel is brought up to, or is 
thrown out of gear with, the driving pinion. 

Fig. 1 is a side or longitudinal elevation of one modification of 
this apparatus; Fig. 2 a plan corresponding to Fig. The 
machinery is arranged on a framing or foundation of timber, on the 
parallel beams of which are erected the open cast iron framing A, 
consisting of a pair of end standards, which are connected by trans- 
verse tension rods. Upon a sole plate cast on, and extending out- 
wards in a lateral direction, is arranged a small engine B, by means 
of which the moving parts of the apparatus are actuated The 
piston rod C of the engine is attached to the connecting rod D, the 
upper end of which is fast to a crank pin E, which drives the crank 
F on the main shaft G. The reciprocatory movement of the valye 
in the valye chest H is obtained by means of a crank I, fitted on the 
outer cu of the cravk pin E, which crank is connected by the rodJd 
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to the valve spindle K. The arrangement of the other parts of the 
engine being similar to those in ordinary use it is unnecessary to 
enter into a detailed description of them. On the shaft G, at the end 
nearest to the engine, is fitted a pinion L, which is preferred to be of 
the angularly grooved frictional class; this pinion imparts motion to 
the grooved wheel M, which is keyed to the transverse shaft N. In 
fitting this shaft, its journals are arranged eccentrically in the bear- 
ings U, which are carried in the pillars of the framing; one of the 
bearings is made to project sufficiently to admit of the eye of the 
hand lever P being passed on to it, and attached thereto. With this 
arrangement, when the hand lever P is raised the shaft N is lowered 
sufficiently to throw the wheel M out of gear with the pinion L on 
the shaft G, which comes down on the brake block M'. It is by 
means of the wheel M that the necessary vertical, intermittent, or 
jumping motion is imparted to the boring tool. In two of the arms 
of the wheel are formed the radial slots Q, in which are fitted the 
adjustable studs carrying the anti-friction rollers R. The 
studs project inwardly from the face of the wheel M, so 
that as the wheel rotates, the rollers alternately come into 
contact with and depress the end of the lever 8. This lever is 
fast to a short horizontal shaft T’, the bearings of which are carried 
on the upper end of the framing U. To the shaft I’ is keyeda 
second lever V, to the free overhanging extremity of which is 
suspended the swivel W and the brace head or hand wheel X for 
giving a rotatory motion to the boring rods Y, and the boring tool 
at the lower end of the series. The weight of the rods ¢ on the 
lever 8 is counteracted to the required extent by an arrangement of 
a counter-weight used in conjunction, if required, with a hycrostatic 
or pneumatic cylinder. On the foundation frame are arranged the 
s estal bearings of the transverse shaft Z, one extremity of which 
1a8 fast to it a lever carrying the counterweight a, which is adjustable 
by means of a pinching screw on its supporting lever, to admit of 
the weight being varied according to the length of the rods Y. The 
shaft Z has fast to it a second lever b, which is connected by the link 
ce to the lever 8. In addition to this arrangement, and to avoid the 
use of very heavy counterweights, a small cylinder is arranged 
below the lever 8; inside the cylinder is fitted a piston of the 
ordinary kind, the rod of which is connected to the lever S. At the 
— part of the cylinder is fitted a valve opening inwards; the 
valvular passage communicates with a water supply pipe, which is 
connected to a small cistern arranged in convenient proximity to the 
cylinder. An outlet pipe, the passage of which is controlled by a 
cock, is fitted to the cylinder; the end of this pipe may be con- 
veniently carried into the supply cistern. With this arrangement, 
’ by adjusting the opening of the cock in the outlet pipe, the water is 
allowed to escape more or less quickly from the cylinder, so that the 
boring tool has the requisite degree of force imparted to it and no 
more, the weight of the rods being counteracted by the presence of 
the water in the upper part of the cylinder. Upon the lever S being 
depressed by the rollers R, the piston descends, and a further supply 
of water flows into the cylinder through the valve, which serves to 
check the sudden descent of the rods when the lever 8 is liberated 
from the rollers. 
This arrangement may be modified so as to use an air cylinder in 
place of hydrostatic pressure for resisting the weight of the rods on 
the lever S. In front of the framing U is fitted a spring buffer 


apparatus, which serves to modify the force of the blows when a 
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now boring tool pas been screwed to the rods. This consists of the 
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cast iron pillar d, on the upper part of which is a cylinder e partially 
filled with dises of vulcanised india-rubber, on which rests a dise on 
the spindle of the buffer j° This spindle is serewed, and by means 
of the nut f! the buffer may be raised so as to keep the lever V 
raised, so that when the men work the brace-head X, their pressure 
upon it compresses the india-rubber, and a series of light springing 
blows are imparted to the boring tool, which serve to clear out the 
hole when a new boring tool is put into requisition. In lieu 
of the arrangement of a spring buffer, a helical spring g may 
be used for the purpose of keeping the front end of the lever V 
up when required. In working with this apparatus it is preferred 


to erect over the place where the boring is made a lofty staging, so | 


as to admit of the rods being hung thereon in long lengths. 
Paton prefers this staging to be about 45 ft. in height, with conve- 
nience for the workmen to ascend tu an open gallery, in the floor of 
which are cut slots, to admit of the chain and wire rope passing 
through, as well as for hanging the lengths of rods. 
beam overhead are hung the two pulleys, over which are passed the 
chain for lifting the rods, and the wire rope for raising and lowering 
the pump. The arrangement of the staging is to facilitate the use 
of the rods, to save time, and avoid taking them apart in the several 
6 ft. lengths every time they are drawn up. The shaft N has 
running loosely upon it the drum or barrel A, which is put into and 
out of gear with the shaft by means of the coupling clutch 7, actu- 
ated by the hand lever jy. This drum is used for the wire rope for 
raising and lowering the pump, and to afford the necessary conve- 
nience for cleansing the bore when required. The rotatory move- 
ment of the drum h is checked and regulated by the friction strap 4, 
which is tightened by the handle 2 The boring rods are raised and 
lowered, and other winding operations performed by means of a 
chain wound upon a secondary barrel, actuated from the first 
motion shaft G. This shaft has upon it a second frictional pinion 
m, Which gives motion to the wheel x on the shaft 0; the journals of 
this shaft are arranged eccentrically in their bearings, as herein- 
before described in referring to the shaft N. In this way, by means 
of the hand lever p, the wheel x may be instantly put into or out of 
gear with the pinion m. 

Although we have shown, in the accompanying engraving, the 
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| boring, winding, and other generally similar mining operations are 
performed with great facility, the only part requiring manual atten- 
tion being the turning of the boring tool by means of the hand 
wheel X. 





Tue Wetcur or THE Warrior.—By an untoward omission of a 
figure in two places last week, in our notice of the launch of the 
Warrior, the weight of her at the time of launching was stated to be 
about 700 or 800, instead of about 4,700 or 4,800 tons. The precise 
weight was, we since find, 4,559 tons. The total weight of her hull 
will be 5,700 tons; her weight when equipped for sea, 8,827 tons. 


Rvusstan Ratways.—We have been favoured by a correspondent 
with the following extract from a letter just received by him from 
Russia :—* You have learned, I suppose, the dismissal (licenciement) 
of the first and second division of this line; the third division is 
also seriously threatened, although the contractor has prepared all 
his plant, and the works are in full activity. It appears that the 
‘Grande Société’ has decided upon abandoning the Southern line 
(ajourner indeéfiniment) if the Government persist in refusing to 
guarantee the 15,00u roubles supplementary per verst, which the 
company have demanded. Mr. Domenget, engineer-in-chief of the 
third division, has left Theodosia for St. Petersburg, with a new 
project from Ekaterinoslaff to Ataman. The Grande Société have 
offered to the dismissed employés one month's salary and a free 
passage home. This is but poor compensation for the loss of a 
situation.” 


Tue Late Sm Peter Farrparryx.—On Wednesday the remains 


| of Sir Peter Fairbairn were interred at Adel, a village five miles 
| west of Leeds, and celebrated for its pretty little church, built about 
| the time of King Stephen. The funeral was a public one, many of the 


shafts N and o as being driven by means of what is termed frictional | 


gearing, it is not intended to be understood that Mr. Paton confines 
himself thereto, as the ordinary spur gearing may, if preferred, be 
used in place of the frictional gearing. ‘The shaft o has fast to it the 
winding barrel g,on which the rope or chain for effecting the wind- 
ing operations is wound. With these arrangements either of the 
winding barrels h or g may be brought into operation as required, or 
remain quiescent whilst the wheel M is operating the lever 8 and 
the boring tool. Instead of the arrangement of the duplex levers 5 
and V, the framing U may be of cast-iron, arranged upon a movable 
sole plate traversing on racks, fitted in the foundation framing, so 
as to be easily moved to and fro. On the upper part of this framing 
the lever is keyed to the cross axle, so that by shifting the support- 
ing frame to and fro the fulerum of the lever may be altered as 
required, according to the length of stroke and percussive force it is 
desired to impart to the boring rods. This arrangement admits also 
of the lever carrying the boring rods being actuated by means of a 
cam, in lieu of the wheel M and rollers R; thiscam may be arranged 
loosely on a transverse shaft, and be brought into gear by means of 
& coupling ¢lutch ox other similar contrivance. In this manner 


shops in the town being closed during the time of the ceremonial. 
The procession was of considerable length, occupying nearly half- 
an-hour in passing any given point. The street in front of Woodley- 
house was crowded by several thousands of spectators, and a dense 
line of mourners occupied the road for nearly a mile from the house. 
The cortége was headed by about 700 of Sir Peter's workmen, who 
walked four abreast; then came the hearse and seven mourning 
coaches, and these were succeeded by nearly ninety coaches, 
carriages, and cabs. The day was bitterly cold, but this did not 
prevent a considerable number of townspeople from accompanying 
the procession to the church, which is ina bleak and elevated 
situation. The Rey. James Atlay, vicar of Leeds, officiated, and 
there were also present the Venerable Archdeacon Musgrave, the 
Rey. John Bell, rural dean, and other clergymen. The corpse was 
received at the gate of the churchyard, and the coffin from that 
point passed through a file of the workmen, who were ranged on 
both sides the causeway. The sacred edifice was crowded. The 
riding and borough magistrates were largely represented ; and there 
were also the two members for the borough, Messrs. Baines and 
Beecroft, the members of the Leeds corporation, accompanied by the 
mayor (Mr. J. Kitson), a deputation from the bar of the Northern 
Circuit, headed by Mr. Blanshard, representatives from the Leeds 
board of guardians, and the Leeds overseers, and a vast assemblage 
of tradespeople, merchants, manufacturers, &c. . 
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TO CORRESPONDENTS. 


*,* Covers for binding the volumes can be had from the publisher, price 
2s, 6d. each. , 

* Wemust request those of our correspondents as may desire to be referred 
to makers of machinery, apparatus, &c., to send their names and addresses, 
to which, after publishing their inquiries, we will forward any letters we 
may receive in answer. Such answers, published to catch the eye of an 
anonymous querist, are in most cases merely advertisements, which, we 
are sure our readers will agree with us, should be excluded as much as 
possible from this column, 

AN OLD SuBSCRIBER.—It is impossible to proceed with any application for 
a patent after the prescribed time for giving the “* Notice to Proceed” has 
been allowed to lapse, no matter whose the neglect may be. A new appli- 
cation for “ Provisional Protection” is often made under such circum- 
stances (the process followed, in the first instance, being repeated, just as 
if no former application had been made), and all the stages are gone 
throughas usual. But many patent lawyers doubt if a patent so obtained 
is valid. One of the law officers, however,—in the only instance in which 
the question ever, we believe, came before them,—recently determined that 
such a patent is valid. 

A Very Op Customer did not forward his name and address. ; 
J. T. (Cardiff.)}— We do not quite understand your question. You must give 
us further particulars before we can answer it. , i 
SLIDE-vVALVES. — We have been urgently requested to give an opportunity 
Sor the further discussion of the subject ; we do so, therefore, very cheers 

Jully, and hope some practical result will be derived from it. 





SLIDE VALVES. 
(To the Editor of The Engineer.) 


Sin,—The proper position of eccentric, in my judgment, is just behind 
the crank, or diametrically opposite to the position required when working 
directly coupled to the slide-valve, thus necessitating a cross-shaft and levers 
set opposite to each other. I think this is “‘the proper arrangement of 
levers” which Mr. Paton referred to in a former communication. By this 
method the valve and piston will move simultaneously, their greater and 
lesser portions of strokes for equal ares passed over by the eccentric and 
crank. I thank you for allowing this subject to be ventilated in your 
valuable journal. H. 38. 


(To the Editor of The Engineer.) 

Sir,—The relation of lap to lead, in the adjustment of a slide-valve, it 
seems to me you have overlooked, in your summary of correspondence on 
slide-valves, in last week’s ENGineER ; and I think you will find, upon 
further consideration, that lap is so dependent upon lead, that if you take 
the whole of the lap from one end of a valve, and put it to the other, and 
then set the valve for equal lead, the lap will also be equal, and the cut-off 
to both ends of the cylinder will be the same as it was previous to the 
alteration. The exhaust, however, will be affected toa disadvantage in 
two ways :—At one end of the cylinder there will be a back pressure upon 
the piston for want of exhausting sooner, and at the other a loss of power 
from exhausting too soon. Unequal lap, then, in the ordinary sense is 
objectionable, because it affects the exhaust only, and does so in a manner 
not desirable ; and, as the result of unequal lead, it is also objectionable 
because unequal lead is itself objectionable, and we have, therefore, still to 
look for other means of making the cut-off to both ends of a cylinder corre- 
spond with the traverse of the piston. I know that it may be done, and in 
a manner very simple ; but at present, although it is Christmas, necessity 
frowns upon my inclination to be generous. H. HInbie. 





STARCH MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—Could any of your numerous correspondents inform me where to 
obtain machinery or utensils used in the making of fine starch from wheat 
flo ur? —_—_— Ww. W. 

CORK-CUTTING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—In reply to the query in your last number under the above head, if 
your correspondent ‘‘C. W.” will send his name and address to R. A., 
Post-office, Charles-street, Westminster, he will receive a communication 
which will amply repay him for his trouble. B. 


TAPER FOR KEYS OF COCKS. 
(To the Editor of The Engineer.) 

Sir,—Perhaps some one of your many readers would inform me what is 
now considered the proper taper for the keys of cocks, under pressure, to 
ensure accuracy of fitting and facility of working. Among the authorities I 
have consulted so much difference of opinion seems to exist (one recom- 
mending a taper of 3in. per foot, and another of 2 in. per foot), that I 
should feel obliged for any opinion founded on practice. E. W. R. 


IRON-CASED SHIPS. 
(To the Editor of The Engineer.) 

Sir,—I am surprised that the bombast of “‘ A. C.” should have been per- 
mitted to extend to a second letter: your remarks upon his first communi- 
cation should have so exposed his ignorance that he ought to have shunned 
your pages for ever. He is very eager for an opponent. I do not mean to 
argue with him ; but, as you remark, it may be worth while exposing his 
inability to deal with any scientific question. 

He has written a great dea] about the angle of incidence, and evidently 
made a great effort to appear learned. He tells us he has been imitating 
the language of Moseley, and it seems this is the only work he has ever 
seen, and unfortunately for him the expression ‘‘ angle of incidence” is not 
used in ‘* Moseley’s Engineering,” and ‘A. C.” is beyond his depth with 
the “angle of incidence ;” and it is ing to see the fid with which 
he tells us that ‘‘ If two vessels were constructed, one with vertical sides, 
the other with a tumble home of 50 deg., with equal height and equal 
weight of sides, the angle of incidence will be 40 deg.” If * A. C.” would 
add another book to his library,—one with “angle of incidence ” in it,—he 
will find that the angle of incidence to a horizontal shot would be, in the 
case supposed, not 4u deg., but 50 deg., and his sines should all be cosines, 
and his cosines all sines. 

He will find the angle of incidence explained in ‘‘ Harm’s Mechanics,” or 
in ‘‘Tate’s Mechanical Philosophy” (p. 190), under the heading, “ Impact 
upon Fixed Planes.” The words are, ** If an elastic body A impinge obliquely 
in the direction A, B, upon a smooth plane H, R, the body will be reflected 
in the oblique direction B,C. If B, E, be drawn perpendicular to H, R, 
then the angle A, B, E, is called the angle of incidence, and the angle 
E, B, C, the angle of reflection.” B is the point of impact in the diagram, 
and the reader will easily perceive that ‘“‘A. C.” has not yet become 
acquainted with what he is writing about. When he is able to state his 
views in accordance with the language of scientific men, he will easily find 
an opponent ; that is, if he does not then discover that his present notions 
have been the result of distorted vision. 

I hope that “A. C.” will not see anything in this which will affect my 
“morals,” as he appears to have interpreted your remarks upon his first 
effusion. X. 








(To the Editor of The Engineer.) 


Sir,—I have read with some degree of interest the letters of your corre- 
pondents upon the unequal distribution of steam on either end of tha 
cylinder. They have confined their remarks to the cause, which is known 
to all engineers, none proposing a remedy, excepting yourself, in your sum- 
ming up last week, and in that you are mistaken. The same mistake ap- 
pears in D. K. Clark’s work, on “‘ Railway Machinery,” page 54, chapter 5, 
verse 12. 

You recommend an excess of lap on the end of the valve furthest from the 
crank-shaft. Now, supposing your valve to have a }-in. lead, and 4-in. 
extra lap on the end you propose, and you set your eccentric to its angle of 
advance, giving the proper lead to the port nearest the crank-shaft, turn 
your crank to the other centre, and the valve will not open the port at all 
by jin. And no altering of the eccentric back or fore will alter this (the 
centre line of the valve-spindle being in the centre line of cylinder), but cut 
your 4 in. of lap off, and your valve will be right. 

Any excess of lap of valve, for the purpose of equalising the distribution 
of power, must be inside lap, on the end of the valve nearest the crank- 
shaft, for the purpose of prolonging the period of expansion and deferring 
the point of release. By unequal lap you do not alter the admission at all. 
Again, you cannot put unequal lap on the admission side of the valve, and 
get the lead equal on both ends, and the inequality of lead will be as much 
as the lap put on. 

Unequal lead is mechanically scientific. Time is the proper measure of 
lead ; for (at the point of admission) the eccentric is passing through the 

itive angle ; when the crank is in the negative, the action of the eccentric 

s such that it will transmit a motion of . -16ths of an inch to the valve in as 

short space of time as when passing through the negative: it will give a 

— of 4-l6ths of an inch to the valve, the crank being the measure of 
me. 

And now, Mr. Editor, if you are desirous of encouraging the solution of 
the problem of valve-gear, you will publish this letter, wherein I challenge 
the world to produce, within a given time, the best arrangement of valve- 
gear, which will have for its object the rollowing three essential things :— 

The total abolition of the steam pressure from the back of the valve, 
— mechanical means ; an equal admission of steam to either end of 
the cylinder, without complication of gear, no matter how short the con- 





necting rod, and a reduction of lead by the shifting link-motion towards 
mid-gear, heey to the reduction of travel of valve, and that the 
whole shall be perfectly practicable. 
Tuomas ADAMS. 
36, Deptford-green, 8. E., 25th December, 1860. 
[We do not pretend to infallibility with regard to this question, but we 
believe we have a complete answer to our correspondent’s objection, which 
we will state in due time.} 


MEETINGS NEXT WEEK. 

Society OF ENG@INEERS.—Monday, January 14th, at Exeter Hall, 7 p.m., 
discussion upon the paper on ** Horse Railways.” By Mr. C. L. Light. 

INstTITUTION OF CiviL, EN@INEERS.—Tuesday, January 15th, at 8 p.m., 
continued discussion upon Mr. Preece'’s paper ‘*On Submarine Telegraph 
Cables.” 

Socrety of, Arts.—Wednesday, January 16th, at 8p.m., ‘On Recent 
Experimental Researches on the Nature and Action of Alcohols as Food.” 
By Edward Smith, F.R.S. 


Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sirpence. The line averages 
nine words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanicd by stamps in 
payment. 

Tux ENGINEER can be had, by order, from any newsagent in town or country 
and at the various railway stations ; or it can, if preferred, be suvplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sizpence per annum 
will be made. 
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ARMOUR-CASED SHIPS. 


In less than a month from this time Parliament will 
meet, and her Majesty’s Government will be called upon to 
explain what they have done by way of preparing to resist 
the armour-cased fleet which France is rapidly preparing. 
We fear their explanation will not be deemed very satis- 
factory. The Warrior is afloat, it is true, but she was 
designed and ordered by the late, and not by the present, 
Board of Admiralty ; so was the Black Prince like- 
wise. The Defence and Resistance are also approaching 
completion, we believe, but as they are to possess but a low 
—_ and will be, in other respects, inferior to the French 
ships, they will not afford much ground for the satisfaction 
of Parliament. Yet what have the Admiralty to produce 
in addition to them ? 

Let jt be accounted for how it may, it is an unquestionable 
fact that the present Admiralty Board, although furnished 
with funds of unexampled extent, have allowed an entire 
year to elapse without making any real and satisfactory 
progress towards the solution of the great problem which 
the nation has to solve. They have frittered away both the 
time and the money of the country, and will, we fear, be 
brought to task for their negligence very severely when Par- 
liament assembles. ‘They have proved themselves both vacil- 
lating and changeable, now suspending their operations while 
matters which needed no consideration were weighed, and 
now suddenly resolving to proceed in a certain path, only 
to turn from it again ere they had well started upon it. It 
is quite true they have had much to embarrass them— 
although we do not, as we said some weeks ago, believe 
they have been put to any trouble in deciding upon the 
inclined-side mode of construction. It is all very well for 
the partizans of this system to urge its adoption with perti- 
nacity ; but since they show themselves insensible to all 
arguments against it, no matter how manifestly convincing 
they ought to be, and content themselves with discovering 
ever fresh, and for the most part trivial, facts that seem to 
tell in its favour, their proceedings can have had but little 
influence on the minds of men in power. We again repeat, 
we do not believe the adoption of the inclined side has ever 
been seriously entertained by the Board. 

But its advocates still urge their views with enormous 
energy, and we must do them the justice to say that they 
make many converts—the only drawback to their success 
being that not one of their proselytes has any claim whatever 
(so far as our information extends) to speak with any kind 
of authority upon the subject. The popular press—the 
Times, Blackwood, the Cornhill Magazine, and other publi- 
cations, do their best to re-model our navy for us on 
this prineiple; but we do not know of a single 
scientific journal of note that has committed itself in the 
same way. The truth is, the inclined principle has good 
superficial points about it ; but it will not bear the test of 
scientific investigation. If you do not want a ship to 
steam fast; if you do not want her to attack land batteries, 
which may chance to be elevated; if you do not want to 
take her to sea at all; if you do not want her to sail ; if 
you do not want her even to carry masts and yards ; if you 
do not want her to be fit for men to live on board; if none 
of these things (and of some others which it would be easy 
to mention) are required, then there may be circumstances 
in which you may slope the sides of your war ships at a 
great inclination’ as Mr. Jones and his predecessors and 
successors propose. But if you require a fast, sea-worthy 
ship, fit for men to dwell in, and fit for them to vindicate 
our honour with upon the high seas—which have always 
been our domain—then we honestly do not yet see how it 
is possible to secure what you require with a side sloping 
at fifty degrees, or anything like it. 

From his Postscript to the “ Iron Defences” section of 
his Naval Gunnery, which Sir Howard Douglas has lately 
oe forth, we find that the distinguished author, while he 

as little contidence in armour-cased ships of any kind, has 
absolutely none in inclined-sided vessels. In discussing 
Mr. Jones’ proposal he contends that, from the sides falling 
in so much as he suggests, the decks must necessarily be 
much reduced and cramped, so that there would be difficulty 
in getting the muzzles of the guns out beyond the port- 
sills. It is, therefore, necessary to give an “ angulated” 
iron-sided vessel a far greater beam than usual at the 
water-line, in order to obtain a gun deck of sufficient 
breadth. How this would be made compatible with high 
speed we leave our readers to determine. Again, Sir 
Romed states that “the cost of the side angulated plates 
would be from £36 to £40 per ton, to be added to the 
expense of forming the body of the ship.” We do not 











quite understand what is here meant; but it is evident the 
cost of the inclined side must be far greater than the 
upright. Further, Sir Howard, after detailing the cireum- 
stances of certain experimental firing against an inclined 
target at Portsmouth, observes that the great force with 
which the fragments of the shot, or the shot itself, were 
deflected up the inclined plane in a cone of splinters, proves 
that such a vessel could have no masts—for masts, spars, 
sails, and rigging, would be inevitably destroyed; or, if a 
percussion-shell should be used, the deflection of the explo- 
sion would set her rigging in a blaze, and therefore such a 
ship could not be employed for sea-going services. More- 
over, there is the further objection which has been fre- 
quently suggested, viz., that in anything of a_ sea, 
bodies of waves would rush up the inclined plane in 
a state of surf—* as we see waves rush up the long slope 
of a beach, or conducted up the long slope of a breakwater, 
sweep over its crest, and carry everything off the pier.” 
Sir Howard is little better pleased with Captain Coles’ plan 
than with Mr. Jones’. Captain Coles (it will be recol- 
lected by readers of THE ENGINEER) withdraws the ar- 
mament from the ordinary gun deck, and places his guns 
in round shot-proof towers at the centre of the ship, each 
tower turning upon a turn-table to give training to the 
guns. Sir Howard contends that this system is impracti- 
cable; let us state why in his own words :—* The weight 
of armour-plating in each tower is about 35 tons; that of 
the timber framing and platform is about 25 tons; but the 
weight of the two guns and their carriages, amounting to 
at least 10 tons, being placed close to the sides of the tower, 
the centre of gravity of the whole structure is not over the 
centre of motion; and therefore these towers are truly 
eccentric, and to turn them would require great power, 
even were they placed on a turn-table on land. But how 
will it be in a ship at sea and in action, even with the 
smallest floating motions, but particularly when there is 
any swell? It would require a force far greater than a winch 
worked by hand, as shown in the figure in Captain Coles’s 
pamphlet, to turn them, and to suddenly stop the motion 
of so great a weight, as we see by the concussion felt in a 
railway turn-table when the motion is stopped.” Sir 
Howard—very fairly, as we think—goes on to show that it 
would be difficult to preserve the position of the guns and 
turn-table when the dip was rolling in a seaway, and that it 
would require very great power to raise the guns against the 
force of gravity when the roll was the other way. When the 
great weight of the towers is considered, and also the fact 
that they are situated at the very top of the ship, “ the 
enormous top-weight of guns, towers, and plates, exclusive 
of other objections, must,” Sir Howard thinks, “ prove fatal 
to the scheme : such a vessel could scarcely swim upright.” 
We do not go this length with Sir Howard, because we 
think the system in question does not necessitate any such 
great elevation of the guns as he seems to suppose: still, 
his remarks serve to show that our already-expressed views 
are not without the sanction of a very high authority ; nor 
are they other than conformable to those laws of science 
which are far more reliable than any human authority 
whatever. 

We offer no apology for pressing this armour-cased ship 
question upon the attention of our readers, or for illustrat- 
ing and enforcing the weakness of some of those proposals 
which are making the most stir in the popular press just 
now. It is the greatest problem which the engineers and 
ship-builders of to-day are called upon to solve, and it is of 
immense importance that the governing powers should not 
be goaded to the acceptance of a false solution of it—a 
danger which many popular writers are doing their utmost 
to bring upon us. 


STOKES AND OTHERS, versus THE EASTERN COUNTIES 
RAILWAY COMPANY. 

THIs lengthened, complicated, and tedious trial, lasted 
six days, and came to a close on Friday week. Particulars 
of the evidence and the charge of the presiding judge, Sir 
Alexander Cockburn, we printed last week, and though 
we have not much to add to our opinions published six 
months ago, on the merit of the accident which gave rise to 
the trial just concluded and a former trial, we feel bound 
to intimate our impressions on the rather novel circum- 
stances of the recent trial. The accident on the Eastern 
Counties Railway, which happened in the month of 
February last, nearly twelve months ago, arose from the 
breakage of the tyre of one of the leading wheels of an 
engine, while running with a passenger train past the 
Tottenham station, which caused the engine to leave the 
rails, and upset the train. That thus the accident was 
caused, was admitted by all parties—by plaintiff, defen- 
dant, judge, and jury. The question was, Was there 
negligence, and consequently pecuniary responsibility, on 
the part of the railway company, in the supervision and 
management of the engine, such as to occasion the acci- 
dent? The Lord Chief Justice, it is to be remarked, was 
minutely painstaking to discriminate for the jury the 
various subordinate questions of negligence or carefulness, 
which arose out of the leading question. He presented, 
for their consideration, no fewer than five distinct ques- 
tions, four of which related to the flaws in the tyre; and 
the fifth to the brake power—a new clement, be it ob- 
served, introduced for the first time, in the recent trial. 
It certainly affords matter for meditation that the verdict 
of the jury in the first trial, being for the plaintiff, should 
have been directly contradicted by the verdict in the second 
trial, which was for thedefendant ; and it may have occurred 
to many who heard the evidence, that the new element— 
the sufficiency of the brake-power—did not, according to 
the way it was handled, contribute to strengthen the plain- 
tiff’s case. If it did not strengthen, it weakened it; and it 
is to be doubted that, however desirable it may be to employ 
a diffused brake-power, extended to all or the greater 
number of the individual carriages of a train, the opinion of 
the railway public is not yet ripe for such extensive changes 
in their stock as would be required in order to carry out 
the system in its integrity. Be that as it may, we were of 
opinion with Colonel Yolland, when he stated, in his 
evidence, that “ these gentlemen,” pointing to the jury, had 
the — in their own hands, and that their opinions, in 
the shape of substantial damages, would probably do more 
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than anything else to extend the adoption of distributed 
brake-power. Jurymen, it would appear, are not yet pre- 
pared to enforce the use of extra brake-power in the way so 
cogently put by the gallant colonel. The weakest point of 
the case for the plaintiff, in the argument for a greater 
brake-power lay in the very short time—a few seconds, 
eleven, we think—that was estimated to have elapsed 
between the commencement and the consummation of the 
accident ; it was put in evidence that seven or eight seconds 
would, under ordinary circumstances, elapse after the pereep- 
tion of something wrong, ere the guard could have screwed 
up his brake, or brought it to bear upon the wheels. _ It is 
however to be asserted that the evidence on the brake 
question was imperfectly handled, and was far from ex- 
hausted, on the part of the plaintiff; for though it was 
unreasonable to suppose that the accident in some of its 
features, as the upsetting of the engine and tender, and the 
partial derailment of the train, would have been materially 
relieved by the application of an extra brake-van at the 
rear of the train, yet the most important inquiry remained 
to be followed up. Would not the small reduction of the im- 
petus of the train, that would have been effected by a rear- 
brake in addition to the front brake van, have materially 
affected the distribution of the scattered vehicles, and pro- 
bably ameliorated the disastrous consequences to human 
life ‘and limb? ‘This was the inquiry proper for the 





the Times or Telegraph the lamentable account of the result 
of blunders which are not revealed or adverted to; and 
they become strengthened in their foregone conclusion 
respecting the impracticability of extended telegraphic 
communication. The mysterious heating of the cable is 
discovered to be another contingency to which such pre- 
carious undertakings as the one in question are liable. By 
a similar inductive process, the accident to the Queen 
Victoria is clearly traced to the presence of the huge and 
ill-fated coil on board; and the loss which the Government 
incurs is ascribed to the shortcomings of electro-telegraphy. 

It is not in any contradictory spirit, or with a desire to 
blame without ample cause and occasion, that we'arrive at 
diametrically opposite conclusions. In _ the interests of 
telegraphic enterprise, it is necessary that the evidence 
upon which our conclusions are based should be communi- 
cated to our readers—that the fatality of which we have 
spoken should be rightly understood. It is, in truth, a 
fatality which attaches to every task, whether arduous or 
simple, in which incompetence is invested with authority, 
and its blunders sanctioned with impunity. The physical 
possibility of an enterprise, such as the construction and 
submersion of this cable, is not nm these days open to any 
rational doubt; its moral possibility in an atmosphere of 
authoritative perverseness and stolidity is alone to be ques- 
tioned. The wrong man in the wrong place is again the 
author of the difficulties, the occasion of the impossibilities. 





plaintiff. Now, let us recollect that, first, the engine was 
turned over to one side; second, the tender was turned | 
over to the other; third, that the brake van, the next | 
vehicle to the tender, was jerked aside, and was not 
smashed ; of course it was stripped of its roof, but, with 


By his dictum the science and experience of uninfluential 
workers is set aside in due subordination; and by him 
blunders are solemnly perpetrated with the public money 
without fear of this subordination being broken by public 








this exception, its body and under works remained whole, 
and the two persons in the van escaped unhurt; fourth, 
that the first class carriage which immediately followed the 
brake yan was smashed, and the passengers killed or 
injured ; and fifth, that the remaining vehicles of the train, 
or the most part of them, kept the rails. Now, that the van, 
which was the first, was not smashed, and that the car- 
riage, which was second, was smashed, was a singular | 
occurrence, and well deserved investigation, though the 
singularity of the circumstance appears to have wholly 
escaped notice. ‘This, we think, to be accounted for in this 
way, that whereas the van was jerked aside, the carriage, 
unprotected, rushed right into and against the engine and 
the tender, and was crushed between them; and it is 
manifest that, had the van remained in position, and been 
delivered into the jaws of destruction, in front of the car- 
riage, instead of being jerked aside and exposing the latter 
vehicle to the unmitigated shock of the concussion, the 
van would have acted as a buffer, and would have absorbed 
much of the force of the collision with the prostrate engine 
and tender, and the carriage would not have been so 
severely treated. Had the carriage remained whole, or 
even had it been deprived only of the roof, the passen- 
gers would undoubtedly have escaped with fewer casualties. 
The question, therefore, should rather have been, would 
the presence of an extra brake van at the rear of the train 
have tended to retain the fore part of the train, namely, 
the fore brake van and the first-class carriage, in the line 
of progression, so that the second vehicle would have had 
the full advantage of the prior resistance and destruction of 
the first ? Undoubtedly, such would have been the tendency, 
and no one can pretend to deny that a rear brake would 
probably have kept the fore part sufticiently in line to 
have mitigated the evil consequences to the unfortunate 
passengers. 

There was another portion of the evidence, bearing upon 
the flaws in the leading wheel tyre, alone enunciated and 
insisted upon by Mr. Richard Roberts, the eminent mecha- 
nician, of a most important character—the inequality in 
thickness of the separated portion of the tyre at the longi- 
tudinal flaw. He applied his rule to a piece of metal, and 
proved it was an eighth of an inch thinner at one end than 
at the other, such deviation in thickness having occurred 
within a length of about 12 inches. ‘This impressive and 
suggestive bit of evidence appeared to pass unappreciated 
by the court and by plaintiffs’ counsel, yet we will venture 
to say that its importance could not easily have been over- 
estimated; and for this reason, that, as is weli known to 
practical railway men, a small deviation from the sound- 
ness of a wheel, much less than that demonstrated by Mr. 
Roberts, is sufficient to cause a heavy blow on the rail every 
time the wheel revolves, when running at a high speed, 
and there can be no reasonable doubt that the regular 
blows of the flattened wheel, “ out of round,” upon the rail, 
must have been audible to, and observed by, a careful en- 
gineman. 

Another new feature in this trial was the production, by 
the defendants, of the driving-wheels of the engine in court, 
or, strictly speaking, outside, in order to prove that they 
never had the cracks in the spokes sworn to by plain- 
tiff’s witnesses. Not a vestige or semblance of a crack 
was to be found in the spokes of the wheels produced, 
though they were searchingly re-examined by witncsses 
and jury. The question was, where had the cracks 
gone ? or, if they were never there, how did the witnesses 
who had examined them unanimously affirm that they dis- 
tinctly saw the cracks on their first inspection. As_ his 
lordship truly said, “it was either a case of the wildest 
hallucination, or of the most scandalous deception.” 

As to the main subject at issue—the flaw at the weld 
of the tyre which broke—our opinion is that the flaw was 
not the primary cause of the accident; we think the 
tyre broke first at the longitudinal flaw, by dint of the 
blows arising from inequality of its thickness, and that it 
afterwards broke at the weld, as a matter of course; and 
in comlusion we are bound to say, that the trial was one 
of the most unsatisfactory trials of the kind that have come 
under our observation. 





THE RANGOON AND SINGAPORE CABLE. 
To everyone following with interest the steps of human 
ogress, the fatality through which the Rangoon and 
pore cable appears likely to be a gigantic and unac- 


countable failure, is now a matter of comment. Men of 


protest. Hine illelacryme! Hence the failure of the Red 
Sea Cable, and the fatality which hangs over that which 
was destined to link to our shores the fortress of Gibraltar. 

In both undertakings the same agencies may be traced 
“ superintending” the work to be done. In the case of 
the Rangoon and Singapore line, the chief responsibility 
rests with the officials who appointed the superintendence. 
The minor responsibility of failure attaches, in both cases, 
to Mr. Lionel Gisborne, engineer to the Red Sea Company, 
and Government telegraph engineer for the Gibraltar line, 
and to Mr. Siemens, who was employed by the contractors 
to test the Red Sea Cable, and who was associated by 
Government with Mr. Gisborne, and his partner, Mr. Forde, 
to superintend the manufacture of that now destined to 
connect Malta with Alexandria. 

The responsibility of failure, when failure cannot be 
avoided by human foresight and caution, or by the exercise 
of a moderate amount of judgment, should not in justice be 
made to militate against a well-deserved reputation. We 
will not, on our own authority, question the right of either 
of the gentlemen, whose names we have mentioned, to claim 
such a reputation with regard to telegraph enginecring. 
But we will state our conviction that the occasion of the 
all but imminent failure of the Rangoon and Singapore 
cable might have been avoided, either by a moderate amount 
of judgment on the part of the Government referees, or by 
altogether dispensing with their services. 

Reverting to the history of the Red Sea undertaking— 
upon the capital for which the Government undertook an 
unconditional guarantee of 45 per cent. for fifty years—we 
find that’ Mr. W. H. Stephenson, an under-secretary of 
the Treasury, was appointed to a seat at the board, Mr. 
Gisborne holding the post of engineer to the company. 
The contract for constructing and laying down the cable 
was granted to Messrs. Newall and Co., with whom Mr. 
Gisborne appears to have been concerned in certain conces- 
sions granted by the Turkish Government. The cable was 
tested for the contractors by Mr. Siemens, and inspected 
by Mr. Gisborne on the part of the Government and the 
company. It unfortunately proved a failure; it appears 
never to have worked satisfactorily, and there is little 
hope of its ever doing so. A sum of £800,000 has there- 
fore been submerged in this undertaking. 

The énconvenance which may be observed in the Govern- 
ment arrangements for securing a perfect cable for the Red 
Sea line was avoided in the case of the Gibraltar cable by 
the employment, as contractors for constructing the same, 
of Messrs. Glass and Elliot; whose experience and uniform 
success were the best guarantees against the failure of this 
undertaking. ‘The superintendence of the work, even to 
the most minute details, was however placed in the hands 
of Messrs. Gisborne, Forde, and Siemens; who seem to 
have won the confidence of the Government by their suc- 
cess in the matter of the Red Sea line. The arrangements 
made by Messrs. Glass and Elliot for manufacturing the 
cable appear to have been systematically interfered with 
by the Government referees ; whose directions were often 
at variance with the judgment of the contractors and with 
the advice and opinions of their own staff of experienced 
telegraphists and electricians. Thus, we have reason to 
believe that Messrs. Glass and Elliot strongly recom- 
mended the use of jute, and of a liberal supply of tar, be- 
tween the gutta-percha and its outer iron covering; and 
that their recommendation was overruled by the Govern- 
ment engineers, by whose directions hemp was employed, 
with a slight admixture of tar. Again, the contractors 
proposed to construct iron tanks on board the vessels which 
were to convey the cable, for the purpose of preserving it 
from the heating effect which was likely to occur by a 
slight oxidation of the metal in contact with the vegetable 
fibre ; and the order for the construction of these necessary 
recipients for the cable appears to have been countermanded 
on the authority of Messrs. Gisborne, Forde, and Siemens. 

The Gibraltar, or Rangoon and Singapore cable, now 
destined, as we have stated, to connect Malta with Alex- 
andria, may probably be already considered as another failure. 
The choice of the Queen Victoria to convey the cable was as 
unfortunate as the other measures in connection with the 
sume. ‘The vessel appears to have manifested a disinclina- 
tion to answer her helm; and could not be safely trusted 
in the transit from Plymouth Sound to Keyham. From 
certain statements made by Mr. Forde, it would appear 
that he alone is answerable for the selection of the vessel 
in question. 

It is sufficiently evident that Government interference in 








commerce and capital shake theix heads as they peruse in 


telegraphic enterprise, if it is to be aught but detrimental 





to the same, must be exercised with more discrimination 
than has hitherto been the case. In undertakings such as 
that of the present cable, the interference of an official 
whose authority does not proceed from superior knowledge 
or experience may well be dispensed with; and the judg- 
ment of a contractor of high standing taken in lieu until 
the completion of his engagement. It is the business of 
the contractor, and his best interest, to obtain the most 
efficient scientific co-operation ; and he would appear to be 
generally far more successful in this task than the autho- 
rities of the Home-office or the officials of the Treasury. 


THE SEWAGE QUESTION. 


WE have deprecated the grandiloquent language about 
our * beds of guano,” which some have indulged in, because 
we object to the introduction of fine phrases into a purely 
practical question. If pure guano could for ever be got for 
£10 a ton there would probably be no occasion to advocate 
sewage irrigation, and we might confine ourselves to the 
subject of deodorising for the rest of our lives; but in truth, 
although our supply may be ample for this and the suc- 
ceeding generation, it is never pure, and the supply will 
probably fail us in thirty years or less. 

A brief glance at the causes which make guano a present 
blessing, and may make the use of sewage a future necessity, 
may not be out of place here. Ofall the chemical products of 
the soil, the return of whichis necessary to keep up equal fer- 
tility, the phosphates are those which appear the most dif- 
ficult to obtain save through the agency of man, beast, or 
bird, and by the ordinary process which belongs to daily 
life. We extract these phosphates in the food we grow; 
they are the agents which help to build up the bony struc- 
ture of man and beasts, and they pass off into our sewers 
and stable-yards, and are seen also in the deposits of guano 
on the coast of South America. Most of our readers know 
that few lands have a succession of wheat crops; and the 
fertile lands where tobacco grows are gradually exhausted, 
because the phosphates and other salts extracted by the 
plant are not returned in like proportion. 

If English lands are less poor than others, it is because 
the phosphates are returned in the shape of farm-yard 
manure, and of late years in the form of bone-manure and 
guano, and the result would be still better if these latter 
were put on in an unadulterated form. We learn from an 
interesting paper, read before the Academy of Sciences at 
Paris, by M. Bossingault, that in some places on the Peru- 
vian coast the lowest guano deposits are covered with a 
stratum of alluvial soil, and that on this a fresh deposit of 
guano is again covered by a second stratum of sand. The 
slight admixture of soil with the manure which is due to 
these causes is not thought sufficient for English commer- 
cial ideas, for we understand that the light, friable loam 
from the Epping Forest is mixed with the guano in lighters 
in the Thames, and sold to the public as the genuine article 
fresh from Peru! Now, if we think that the English far- 
mer objects to carting on to his land a mass of inert matter 
which should form part of a solid sewage manure, we are 
certain that he will still more object to paying for loam at 
the price of guano, and, when the adulteration to which it 
is subject becomes better known, it will probably find less 
favour than heretofore in the eyes of the agriculturist. 
The same remark holds good with reference to bone ma- 
nure, which is still more difficult to obtain in a pure form. 
These facts lead us to regard any proposition for utilising 
sewage by means of irrigation with even greater favour 
than its mere relative value, when compared with pure 
guano at a fair price, would induce; and a careful conside- 
ration of the whole question leads us to look forward anx- 
iously to the result of the proposed experiments at Croydon. 

With every disposition to encourage a well-organised 
system of sewage irrigation, we cannot help seeing that local 
arrangements and the caprice of landowners may render it 
far from practicable within the metropolitan area. It 
remains for us to deal with the several methods that have 
been proposed for deodorising, and pick out from among 
them that which we think offers the best evidence of doing 
its work effectually and economically. 

If plans have been numerous for turning sewage into 
manure, they have been no less so for making the former 
compound harmless previous to its incorporation with the 
river water; nay, methods have been devised for making 
the river itself sweet after the garbage of London has been 
thrown into it. Among the impracticable ones we notice 
one by Mr. Burness, who proposes to have separate systems 
for sewage and surface water, the latter of which he would 
filter, and the former disperse, by means of pipes into the 
country, on the ground that its value is, in reality, much 
greater than chemical analysis would show, “ because,” he 
says, “ during the process of decomposition of animal and 
vegetable matter, oxygen is worked up both from water 
and the atmosphere, consequently, hydrogen is liberated 
from the former, and nitrogen from the latter; so that 
these two, uniting,form ammonia, one of the best fertilisers.” 
Unfortunately for this pleasant theory, which would give 
us so easily a compound worth £56 per ton, nitrogen, the 
important element in ammonia, is not exhibited in a nascent 
state, and therefore could not combine with hydrogen. 
We have dwelt on the method rather for the sake of 
showing how elegant a theory may be constructed when 
chemical facts are disregarded. Perhaps Mr. Andy’s 
manganates and per-manganates offer the best means of 
deodorising, if they were not so uncommonly expensive. 
Ferruginous sulphate of alumina, proto-sulphate of 
iron, and chloride of sodium, combined with hydrochloric 
acid, pyritous peat, carbonate of lime, and many like 
chemicals, have been suggested, but are all alike open to 
practical objections. Dosing the river with common salt 
was proposed by one gentleman, and Messrs. Deally and 
Richards have devised a plan for discharging chlorine gas 
from a river steamer, whilst passing up and down, ina 
manner certainly “never before invented ;” but if we smile 
at the novelty of the idea, we are very far from saying that 
such a method is either impracticable or absurd. It is 
perhaps a pity that the method of deodorising by galvanic 
agency, suggested by Mr. Allen, and so strongly urged 
years ago by Mr. Crope, did not receive a practical trial by 
Dr. Hoffman ; but we feel quite sure that, in disregardiag 














Jan. 11, 1861. 


THE ENGINEER. 


29 








it, he has been actuated by no feelings of prejudice, 
although the nature of their report does not evince any 
decided reason against its use. ; 

The same remark applies to the alkaline solution of 
carbolic acid, which is in use at Carlisle, but which 
Messrs. Hoffman and Frankland passed over, with many 
others, as “ not possessing that combination of properties 
which could warrant them in recommending it to the 
Metropolitan Board of Works for the deodorisation of the 
human sewage.” We are assured by Mr. Bateman, the 
eminent engineer, and by Mr. Holland, one of the Inspectors 
of Burial Grounds, that the action of this alkaline solution 
at Carlisle is most effective, and it appears to be cheap, and 
we confess that, in the interests of deodorisation, we should 
be glad to know why an agent, which is said to succeed at 
Carlisle, is inapplicable at Chelsea. 

Of all the compounds laid before Messrs. Hoffman and 
Frankland last year, only three appear, in their opinion, 
competent to do the work of deodorising in an effectual 
manner. These are lime, chloride of lime, and perchloride 
of iron, and the quantity of each necessary for deodorising 
1,000,000 gals. appears, by accurate experiments, to be 
66 gals. of perchloride of iron against 400 1b. of chloride of 
lime, and 1323 bushels of lime, the value, in figures, in- 
creasing from £1 13s. 3d. for the perchloride, to £2 2s. 103d. 
for the chloride, and £3 6s. 6d. for the lime itself. As 
these compounds increase in cost, so they appear to decrease 
in action ; for lime is the inferior of the three, both in imme- 
diate action and permanency of effect. After two days 
sewage affected with lime will evince signs of being 
tainted, whilst the sewage deodorised by the first two 
compounds will be perfectly odourless. After four days the 
sewage to which chloride of lime has been added, will begin 
to be offensive, whilst that treated with the perchloride of 
iron is still inodorous, and, even after nine days, the 
condition of the latter is shown to be the same. 

The efficacy of this agent is likewise confirmed by 
Messrs. Verssmann and Rogers, and it is quite refreshing to 
see men of such great scientific attainments hail the 
appearance of a new method so cordially, and without a 
particle of that professional jealousy which sometimes 
afflicts men who are judges on the inventions of others. 
Messrs. Hoffman and Frankland, after witnessing the effect 
of the perchloride of iron, express the opinion “ that the 
disinfection of vast volumes of sewage can be more easily 
accomplished than is generally believed, or that they them- 
selves anticipated at the commencement of their inquiry ;” 
and Messrs. Versmann and Rogers, in a similar tone, ex- 
press their surprise, and add that they were not prepared 
to witness so complete a success, this latter remark having 
reference to some trials of Mr. Dall’s fluid on Croydon 
sewage. All this is very encouraging, and shows what a 
vast stride has been made since Messrs. Hoffman and Witt 
concluded their Report to the Metropolitan Board of 
Works in 1857. That Report, to which we have frequently 
had occasion to refer in these remarks, albeit it was full of 





the most accurate analyses, and showed us most clearly | 


what could not bedone, left us without any definite proposal 
for even the deodorisation of sewage, and, in this respect, 
the gap has been well filled up by the more recent experi- 
ments to which we have referred. We shall defer to 
another number our examination of the objections which 
have been raised to the perchloride of iron on sanitary 
grounds, and we shall conclude this article by remarking 
that its use, if ever so efiectual, has still left unsolved the 
problem of how we shall best dispose of the deposit which 
may be separated by filtration or subsidence, and the rapid 
removal of which from the reservoirs is of the utmost 1n- 
portance. It was not long ago that the inka»i vis of 
Paddington were frightened at the prospect of the removal 
of the trifling deposit that might be formed in the proposed 
filter beds at the head of the Serpentine. What will the 
ratepayers of Chelsea say when the suspended matter, in a 
daily discharge of nearly 1,000,000 gals., has to be disposed 
of after the liquid deodorised portion has been discharged 
into the Thames ? 


DEATH. 

At Leeds, on Friday last, after a long illness, Sir Peter Fairbairn. 
of Scottish parents in September, 1799, Sir Peter was apprenticed, at the 
age of fourteen, to Mr. John Casson, a millwright and engineer, at New- 
castle-upon-Tyne, and remained there until 1821, when his brother, Mr. 
William Fairbairn, invited him to Manchester. Sir Peter spent a few 
months with his brother in the capacity of a journeyman, and then re- 
moved to London, where he was employed by Messrs. Rennie. In 1822 he 
crossed over to France, where he resided about a twelvemonth, working 
first for Mr. Manby, at Charenton, and subsequently for Messrs. Atkins 
and Steele, who were directors of an engineering establishment near the 
present bridge of Austerlitz, in Paris. In 1823, Sir Peter returned to 
Manchester, where he was once more employed by his brother, with whom 
he remained until the following year, when he accepted an offer of partner- 
ship with Messrs. Houldsworth and,Co., of the Anderston Foundry, Glasgow. 
This partnership, however, was not of long duration, and in 1829 he went 
to Leeds, and laid the foundation of that colossal establishment which now 
gives employment to from 1,000 to 1,400 workmen. At the commence- 
ment of his career in Leeds, Sir Peter devoted his attention to the improve- 
ment of the woollen machinery of the district, substituting iron for wood, and 
he also gained an eminent position by hissimplification and improvements of 
flax machinery. He was one of the improvers of the roving frame, and assisted 
Mr. Henry Houldsworth in the application of the differential motion, so 
a lmirably adapted and usefully employed in that machine. Although not the 
original inventor, he it was, at any rate, who worked out and rendered 
really valuable the motion known by the name of “ screw gill,” by making 
it of easy practical application. He moreover introduced the rotary gill, 
which has since been most extensively applied in tow machinery. These 
improvements effected almost a revolution in the flax and hemp preparing 
machines, and enabled the spinners to produce a very superior article at less 
cost than forinerly. In addition to the above, Sir Peter has of late years entered 
largely into the construction of engineering tools of every description. At 
the beginning of the Crimean war, his firm was invited by the Govern- 
ment to commence making special tools, and he has since constructed a 
large number of machines for the manufacture of fire-arms and other war- 
like implements, both at Woolwich and Enfield. Sir Peter was afterwards 
induced to begin making engineering tools of a general description. Of 
special tools he has, within the last two years, constructed a considerable 
number for the manufacture of the Armstrong gun, which are now working 
both at Woolwich and Elswick. 





Tue Come Session.—The official list of petitions for private 
bills for the session 1861, deposited on or before the 28rd December, 
1860, has been made up. ‘There is only @ unit under 400 petitions. 
Many of them are for improvements in towns and the metropolis, 
but the majority are in connection with railways. 

Ecuipse or THE SuN.—Of five eclipses which are to take place in 
the present year, the first will be this day. It will be an annular 
one of the sun, will commence at 44m. past twelve a.m., and end at 
6h. 33m.; the central part of the eclipse beginning at 1h. 48m. and 
ending at 5h. 29m. The eclipse will, of course be invisible in 
England, but will be seen in the central hemisphere, that is, in 


Madagascar, Australia, New Guinea, and New Zealand. 
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(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months, 

2491. Mary Strano, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
manufacture of lubricating oil.”—Petition recorded 13th October, 1860. 

2928. Sir Joun Trorrer Betuuns, Rue de l'Echiquier, Paris, ‘‘ lmprove- 
ments in the production of motive power by application of the dead 
weight of liquids, and in the apparatus connected therewith.”— Petition re- 
corded 29th November, 180. 

2947. AnTHUR Jackson, Liverpool, “‘ Improvements in generating steam as 
adapted to a certain arrangement or construction of steam engines for trans- 
mitting motive power.”—Petition recorded 1st December, 1860. 

3016. Lovis Simon, Nottingham, ‘‘ Improvements in heated air engines.””— 
Petition recorded 8th December, 1860. 

3083. NATHANIEL Cox Barton, her Majesty's ship Himalaya, ‘‘ An improved 
scaling ladder for military, naval, and other purposes.” 

3085. Grorer Davirs, Serle-street, Lincoln’s-inn, London, ‘Certain im- 
provements in rolling and corrugating plates of metal, and in machinery 
or apparatus employed for such purposes.”—A communication from 
Richard Montgomery, New York, U.S. 

3087. Joun Grirrith WiLtiaMs, Blaenavon, Monmouthshire, “ Improve- 
ments in extracting inflammable and other noxious gases from coal and 
other mines.” 

3089. ALEXANDER Princk, Trafalgar-square, Charing-cross, London, ‘ Im- 
provements in steam engines.”—A communication from Frangois Joseph 
de Bayelt, Lyons, France.—Petitions recorded 15th December, 1860. 

3095. RupoLru BopMEr, Thavies-inn, Holborn, London, ‘‘ Improvements in 
machinery or apparatus for preventing or modifying the effects of col- 
lisions on railways.”—A communication from Giovanni Pagliari, Rome. 

3097. ABRAHAM DeNNy and EpwaRD MAynarp Denny, Waterford, Ireland, 
‘Improvements in apparatus for singeing the carcasses of dead pigs.” 

3101. Tuomas West WALKER, Poole, Dorsetshire, *‘ Improvements in the 
manufacture of ornamental bricks, tiles, and other articles of a similar 
nature, and in the machinery or apparatus employed therein.”— Petitions 
recorded \jth December, 1860. 

3103. FERDINAND SiLas, Leicester-place, Leicester-square, London, “ An 
aérostatic signal apparatus, to be called ‘ semasphere.’ ” 

3107. Ricuakp Waven McArtuur, Chapel-street, Belgrave-square, London, 
“ Hulling and dressing rice and other grain.”—A communication from 
Thomas Sutherland, Melbourne, Victoria. 

3109. RIcHARD ARCHIBALD BroomMaN, Fleet-strect, London, ‘* Improvements 
in spears for cutting sheet metal and other materials.”—A communication 
from Jean Momet, Paris. 

31LL. Joun Paterson, Wood-street, London, “An improved necktie.”— 
Petitions recorded 18th December, 1860. 

3115. James WILLIAM McGauLey, Pimlico, London, “Improvements in 
means or apparatus for preventing collisions on railways.” 

3117. Ovep BLAKE, Southampton-street, Strand, London, “ Improvements 
in the manufacture of that description of glass termed plate-glass.” 

3119. MicnakL Henry, Fleet-street, London, ‘‘ Improvements in the manu- 
facture of colours applicable for various uses in arts and manufactures.”— 
A communication from Bénoit Marie Alexandre Glénard and the Société 
Coignet, pére, fils et Cie, Boulevart St. Martin, Paris. 

3121. RICHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘ Improvements 
in the treatment of caoutchouc, and the employment of a product obtained 
thereby, for lubricating and coating bodies.”—A communication from J. 
D. Duhousset and P. E. Thomas, Paris. 

$123. CHARLES WILLIAM Ropinson and Joseru Ropinson, Mount Kennett, 
Limerick, ** The singeing of the hairs off pigs after being killed, without 
letting the flames or smoke from the fires come in direct contact with the 

pig.” —Petitions recorded 19th December, 1860. 

3127. JAMES CLARKE, jun., Longfield-street, Rochdale, Lancashire, ‘‘ Im- 
provements in warping.” 

3129. Gror@k HApFIELD, Carlisle, Cumberland, “ Improvements in the pre- 
paration of wood for conversion into casks or barrels, and in machinery to 
be used for that purpose.” 

$131. Francis BryaAN Baker, Sherwood-street, Nottingham, “ Improve- 
ments in the manufacture of lace.” 

3133. EDWARD WHITEHALL, Nottingham, “ Impr its in 


2088. RicHarp Psrrort, jun., and Joun Mowoxy, Cork, “An improved 
mode of applying roasting-jacks to kitchen ranges and cooking stoves.”— 
Petitions recorded 29th August, 1860. 

2091. Wintiam Kinracs and ABRAHAM RipLEy, Albion-place, Vauxhall, 
Surrey, ** The amalgamation of certain materials, forming a plastic com- 
position, applicable to works of the fine arts, building purposes, imitations 
of marbles, ancient carvings, and various other uses.”—Petition recorded 
30th August, 1860, 

2103. ALEXANDER SOUTHWOOD Stocker, Clifton, Gl itershire, Pp 
ments in the manufacture of horse-shoes.”— Petition recorded 31st August, 


1860. 

2113. Martin ReevL Pion, Brussels, “Improvements in the manufacture 
and construction of fire-arms, and in the means of loading the same and 
controlling more effectually the action of the firelock.” 

2214. Warp Houroyp and Samus, Surrn, Halifax, Yorkshire, “‘ Improve- 
ments in looms for weaving.” 

2116. CHARLES Wki@HTMAN Harrison, Plumstead-common, Kent, “ lm- 
provements in electric tel hs.” — Petitions recorded 1st September, 1860. 

2132. Henry JOHN STANDLY, Pall-mall East, Westminster, Middlesex, “ lm- 
provements in the production of gas for illumination and other purposes, 

‘of the Jucts arising therefr 


“ty 





and the utilisati ."—Petition recorded 
4th September, 1860. 

2186. HAROLD Porter and ALFRED Peek, M » “*Imy ti 
treating or preparing textile materials and fabrics.” 
2147. WatTeR Rosert Kinnip.e, Limehouse, Middlesex, “‘ An improvement 

in water-closets, and in flushing tanks or apparatuses.” 

2148. Joun Hueorrt, Eastbourne, Sussex, ‘A method of, and apparatus 
for, regulating the light in street and other lamps, whereby the re-lighting 
and extinguishing of the same may be dispensed with.”—VPetitions re- 
corded 5th September, 186). 

2152. WintiAM Henry Burke, sen., and WiuiamM Henry Burke, jun., 
Brompton, Middlesex, “‘ A method of preparing fabrics composed of or 
containing caoutchouc, to enable them to resist the action of colours and 
varnishes containing oil.” 

2156. AARON LEsTER, Coventry, Warwickshire, ‘‘ An improvement in looms 
for weaving.” —Vetitions recorded 6th September, 1860. 

2169. James Spratt, Camden-road-villas, Camden-town, London, “ Im- 
provements in electrical conductors and their fittings.” — Petition recorded 
7th September, 1860. 

2180. JAMES Woop, West Smithfield, London, “ Improvements in stereo- 

0. 
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typing apparatus.”— Petition recorded 8th September, 1860. 

2218. Francis ALTON CALVERT, Manchester, “Improvements in steam 
engines and boilers, and in valves for steam and other fluids.”—/Petition 
recorded 14th September, 1860. 

2241. Groner Davis, Serle-street,"Lincoln's-inn, London, “ Improvements 
in lamps for burning coal-oil and other like combustible fluids, part of 
which improvements is applicable to gas-fittings."—A communication 
from J. T. Vankirk, Philadelphia, U.S. 

2247. JAMES Murpocn Napier, York-road, Lambeth, Surrey, “ Improve- 
ments in hinery for the fact ” 

2251. ALYRED VincENT Newton, Chancery-lane, London, “‘ An evens 
in the construction of | brooms.”—A communication from William H. 
‘Towers, New York, U.8.— Petitions recorded 1th September, 1860. 

2276. Francis ALTON CALVERT, Manchester, ‘‘ Improve! ts in hinery 
and tus f ing, burring, clearing, and carding cotton and 
other 


e of 
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fibrous materials, part of which is applicable to opening twisted 
yarns and woven fabrics.”— Petition recorded 19th September, 1860. 

2300. WiLLIAM Epwarp Newton, Chancery-lane, London, ‘“ Improvements 
in rotary engines and rotary pumps.”—A communication from Kenyon 
Cox and Theodore Cox, New York, U.S.—J/etition recorded 2ist Sep- 
tember, 1860. 

2396. ArTuuR Irwin Manon, Dublin, “ Improvements in serew propellers, 
applicable also for raising and forcing water and other liquids, and obtain- 
ing motive power from the same.”— Petition recorded 3rd October, 1860, 

2450. Groner Waipe ReyNo.ps and Enocu Dances, Birmingham, “‘ New or 
improved hinery for the facture of baskets and wickerwork.” 

2451. Ronert ANpERson, Liverpool, “‘ lmprovements in —— econo- 
mising and regulating the flow and passage of fluids for flushing water- 
closets.” —Petitions recorded 9th October, 1860. 

2488. THowas WILSON, Birmingham, “‘ Improvements in breech-loading fire- 
arms, ordnance, and projectiles.” —Detition recorded 12th October, 1860, 

2612. THomas CosL&y, Meerholz, Hesse, Germany, ‘‘ Improvements in the 








inery for 
embroidering on lace and other fabrics.”"—Petitions recorded 20th De- 
cember, 1860. 

3135. WiLLIAM Price, Wood-street, Lambeth, Surrey, ‘‘ Improvements in 
the manufacture of articles called shives, tits, bungs, and corks, or other 
conical bodies, whether made out of wood, cork, or any other substance.” 

3187. Henry Loveriper, Wolverhampton, Staffordshire, ‘* lmprovements in 
meat-screens,” 

3139. Tuomas Moore, Regent-circus, Piccadilly, London, “‘ Improvements 
in navigating ships.” 

3141. Tuomas Hunt, Crewe, Cheshire, “Improvements in apparatus for 
supplying steam generators with water.” 

3143. James GLOVER, Dane’s-inn, Strand, London, ‘ Improvements in 
mounting and affixing opaque letters or numerals on a translucent 
ground.”—Petitions recorded 2ist December, 1860. 

3145. James Jounston, Pond-street, Hamj d, Middl 
ments in apparatus for withdrawing corks from bottles.” 

3147. Henry Hua@ues, Falcon Works, Loughborough, Leicestershire, ‘‘ An 
improved method of making wheels for carts, wagons, and carriages for 
common roads and railways.” 

3149. Tuomas BEAUMONT MARSHALL, Queen-street, Cheapside, London, 
* aut , OV nents in wind musical instruments.”—Petitions recorded 22nd 

, «7, 1860. 

3155. CHARLES HENRY ADAMES, Birmingham, and CorNELIUS WHITEHOUSE, 
Wolverhampton, Staffordshire, “‘ A new or improved mode of manufac- 
turing frying-pans, and other articles produced from sheet-iron or other 
metals.” 

3157. Joun AMERICUS FANSHAWE and JAMES ARCHIBALD JAQUES, Tottenham, 
Middlesex, ‘‘ Improvements in the manufacture of fabrics with rubbing or 
friction surfaces.” 

3159. James Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, ‘ Im- 
provements in apparatus for drying wheat, barley, and other grain and 
seeds.” —Petitions recorded 24th December, 1860. 

$161. Francis Pus, Francis-terrace, Hackney Wick, Middlesex, “ Improve- 
ments in obtaining products from coal, gas-tar, gas-pitch, coal-tar, as- 
| halte, resin, and other bituminous and resinous substances.” 

1 1 NDLOVE DeszorouGn, Noble-street, and SAMUEL MippLEeTon, Essex- 
rect, Strand, London, ‘‘ Improvements in the manufacture of boots and 

shoes, and in the means and apparatus employed for uniting and preparing 

surfaces of leather and similar materials for this and other purposes.” 

3165. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in smoothing irons."—A communication from Antoine Jules Alfred 
Cavalier de Mocomble, Paris.—Petitions recorded 26th December, 1860. 

3167. Freperick Sace, Hatton-garden, St. Andrews, London, “‘ Improve- 
ments in brackets for carrying trays, shelves, glass cases, &c., in windows 
and glass cases.” 

$169. Joun TavLor GuRNEY Stone, Gopsall-street, Hoxton, London, “ An 
improved method of covering steel used for ladies’ crinolines, and other 
articles of dress.” 

$171. Tovssarnt Victor Guerrer, L’Aigle, France, “An apparatus for 
moving wagons or carriages on railways.” 

3173. Ropert PARNALL and HENRY PARNALL, Bishopsgate-street Without, 
London, ‘‘ Improvements in means for promoting warmth and comfort in 
railway and other travelling.” 

3175. Groreke DopMAN and WILLIAM BeELLHouvse, Rochdale, Lancashire, 
“Improvements in thoists.”—Petitions recorded 27th December, 1860. 








“ Improve- 





Inventio: tected for Six Months by the Deposit of a Complete 
saneniones Specification —_ 


3193. BensaMin NADAULT DE Burrox, Numero, Rue des Saints Péres, Paris, 
“Improvements in apparatuses for clarifying and purifying water and 
other liquids.”—Deposited and recorded 31st December, 1860. 





Patents on which the Stamp Duty of £50 has been Paid. 
58. JEAN Baptiste AMEDEE Couper, Paris.—Dated 13th January, 18658. 
16. James Leemine and Joun Carter RamspEeN, Bradford, Yorkshire.— 
Dated 5th January, 1858. 
181. James Cuitps, Belmont, Vauxhall, Surrey.—Dated Ist February, 1858. 
14. JAMES ELLis and Joseru Henry EL.is, Leicester.—Dated 5th January, 
1853, 





Patents on which the Stamp Duty of £100 has been Paid. 
Henry Lee Coriett, Summer-hill, Dublin.—Dated 8rd January, 1854. 
27. Joun Mason and Leonakp Kaserry, Rochdale, Lancashire.—Dated 5th 

January, 1854. 

47. RichakD ALBERT TILGHMAN, Philadelphia, US.—Dated 9th January, 

1854. 

869. Grorek Ferevsson WiLson, Belmont, Vauxhall, Surrey.—Dated 15th 

February, 1854. 

17. JULIAN BERNARD, Regent-street, London.—Dated 3rd January, 1854. 








Notices to Proceed. 

2026. Ricuarp Joun Coie, Chepstow-villas West, Bayswater, Middlesex, 
‘Improvements in the construction of brushes."— Petition recorded 23rd 
August, 1860. 

2086. Epwarp Deane, Arthur-street East, London Bridge, “ Jamprovements 
in apparatus for facilitating culinary roasting.” 





facture oi white-lead (meaning carbonates of lead).”—Petition re- 
corded 26th October, 1860. 

2701. Wi.u1AM Epwarps, Birmingham, “Improvements in fire-screens or 
guards.”—/etition recorded 3rd November, 1860. 

2853. WittiaM Cooks, Charing-cross, London, “ Improvements in venti- 
lating.” — Petition recorded 21st November, 1860. 

2870. WitttAM Manwaarine, Banbury, Oxfordshi its in the 
gearing of mowing and other light portable recorded 
23rd November, 1860, 

3038. Jossru TOWNSEND and JAMES WALKER, Glasgow, Lanarkshire, N.B., 
‘Improvements in treating bye products arising in the manufacture of 
soda and potash for the obtainment of antichlores and other useful pro- 
ducts.” —/etition recorded 11th December, 1860. 

3055. SamugL CuNLIFYE Lister and James WarsuRTON, Manningham, York- 
shire, ‘‘ Improvements in spinning and doubling.”— Petition recorded 12th 
December, 1800. 

8101. Tuomas West WALKER, Poole, Dorsetshire, “‘ Improvements in the 

facture of or ital bricks, tiles, and other articles of a similar 
nature, and in the machinery or apparatus employed therein.”—Jetition 
recorded 17th December, 1860. 

3121. RicHaRD ARCHIBALD BrooMan, Fleet-street, London, “ Improvements 
in the tr of caoutchouc, and the employment of a product obtained 
thereby for lubricating and coating bodies."—A communication from J. 
D. Duhousset and P. E. Thomas, Paris.—Petition recorded 19th December, 
1860. 

3173. Ropert PARNALL and Henry PaRrNALL, Bishopsgate-street Without, 
London, ‘‘ Improvements in means for promoting warmth and comfort in 
railway and other travelling.”—Jetition recorded 27th December, \860. 

$193. BENJAMIN NADAULT bE Burron, Numero, Rue des Saints Péres, Paria, 
“Impr ts in apy for clarifying and purifying water and 

other liquids.”—Petition recorded 31st December, 1860. 


And notice is hereby given, that all persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing 





» “impr 
machines.”— Petition 














their objecti to such appli at the said Office of the Corninissionera, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. = e 





t 
List of Specifications published during the week ending 
th Yaacary, 1861, 

1220, Is. 2d.; 1241, l0d.; 1242, 6d.; 1243, G6d.; 1244, Sd. ; 1245, 3d. ; 
1246, 11d. ; 1247, 6d. ; 1253, 1s. 3d. ; 1255, 10d. ; 1256, Sd. ; 1268, Sd. ; 1260, 
ls. 4d. ; 1261, 6d. ; 1262, Sd. ; 1263, 3d. ; 1264, 1s. 4d. ; 1265, Is. Sd. ; 1266, 
Od. ; 1267, 3d. ; 1268, 6d. ; 1260, Sd. ; 1270, Sd.; 1271, Os. 3d. ; 1272, 6d; 
1273, 5d. ; 1274, 10d. ; 1275, 5d. ; 1276, 3d. ; 1277, Sd. ; 1278, 7d. ; 1278, 3d. 5 
1280, 7d. ; 1281, Sd. ; 1282, 3d. ; 1283, Sd. ; 1284, Sd. ; 1285, 3d. ; 1280, 6d. 5 
1287, 3d. ; 1288, Sd. ; 1289, 1s. 4d. ; 1290, 10d. ; 1201, lod. ; 
5d. ; 1802, 3d. ; 1808, Od. 


; 3d. 
108, 7d. ; 1310, Sd. ; 1313, 10d. ; 1314, 6d. ; 1315, 3d. ; 1319, 3d. ; 1921, 10d. 
1328, 7d. ; 1329, 4d. ; 1380, $d. ; 1381, Gd. ; 1332, 3d. ; 1983, 3d. ; 1954, 3d. 





8 *,* Specifications Mr. Bennett Wodicroft, Great 
teal Patent Office, § p gs, London, on receipt by him of 
he amount of price and postage. Sums exceeding 6s. must be remitted by 
Post-office order, made payable so him at the Post-office, — 


will be forwarded by 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tur ENnoinugr, at the office of her Majesty’s Commissioners of Patents, 





Crass 1.—PRIME MOVERS. 


Including Fived Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


1527. J. Ramanortom, Crewe, “* Supplying the tenders or tanks of locomotive 
engines with water.”—Dated 23rd June, 1869. 

This invention consists in the employment of a trough or long tank laid 
longitudinally between or alongside the rails of the permanent-way, which 
trough contains the water which is to supply the tender or tank. The 
water is conveyed from the trough to the tender or engine tank by means of 
a dip pipe connected with such tender or tank, and curved slightly forward 
at its lower end, so that as the train is passing along, it will cause the water 
to be forced up the pipe into the tender or engine tank. For low speeds the 
dip pipe may open into the bottom of the tender or engine tank, and should 
then be provided with an ordinary clack valve opening upwards to prevent 
the return of the water; but in the case of high speed, the dip pipe opens 
into the tender or engine tank above the top water level, in which case the 
clack valve may be d d . Suitable provision is made for — 
the lower end of the diy pipe when not in use, so as to be out of the wa: 
ballast or any other “obstruction. The bottom of the long trough or tank is 
inclined upwards at each end, and the rails are inclined or set at about the 
same gradient, #0 that the dip pipdlmay gradually enter aud leave the 
water, 
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1540. J. H. Jounsox, Lincoln’s-inn-fields,* London, “ Hydraulic apparatus 
Sor obtaining motive power, and for raising water.”—A communication, 
—Dated 25th June, 1860. 

This invention consists, First, of certain means for putting into rapid 
motion, or creating a strong current in, water or other more dense liquid. 
Secondly, in means for utilising such current whereby motive power is _ 
duced. The apparatus is composed of three distinct elements, namely, first, 
the means for applying the initial power from whatever source such power 
may be derived ; second, a rotary pump of any construction which will, 
when actuated by the initial power above referred to, cause the liquid to be 
put into rapid motion; third, a hydraulic receiver which collects this force 

transmits it to any machine which it is required to put in motion. 


a stream or drawn forward through the water, it will revolve by the action 
of the water against the blades of the propeller, which, through the chain or 
series of jointed rods, gives rotation to the shaft on the inner end of the 
chain, from which he takes off the power in any convenient way, and applies 
it to working the ship’s pumps or winch, or to any other purpose to which 
it is desirable to apply it. —— 


Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre 


paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


1525. J. Dewick, New Lenton, Nottinghamshire, ‘‘ Bobbin net or twist lace 
hinery.”—Dated 22nd June, 1360. 





‘Although the pump may be used for putting the liquid into motion, it is 
preferred to employ a rotatory pump of peculiar construction, isting of 
two discs, the one solid and the other open at the centre, the tube being 
united by radiating partitions. The water or other liquid is drawn in at the 
centre by a pipe, and is thrown off at the periphery by the rapid rotatory 
motion of thediscs ; this pump may be placed horizontally or vertically ; in the 
latter case it may be made double, so as to draw water at each side. Another 
form of — which may be used consists of one archimedian screw placed 
inside the cylinder, and both being capable of turning rapidly. The liquid 
having thus been in motion, so as to form a strong current, it is made to act 
by reaction as it passes off through a series of curved pipes, arranged round 
the revolving casing of the rotary pump, forming a reaction wheel, and the 
— jets are further made to operate upon a turbine which revolves in an 
opposite direction to the reaction wheel. 

1543. W. Rovutiepse, Salford, * Self-acting feed apparatus for steam 

boilers.” — Dated 25th June, 1860. 

This invention relates to that description of the feed apparatus of steam 
boilers in which the boiler is fed without the assistance of a pump. A closed 
vessel or cistern is placed above the boiler, provided with a water supply 
pine, and a feed ee to the boiler, and also a pipe communicating with the 

iler for the admission of steam ; these pipes are provided with the neces- 
sary rocks and valves, but they have been worked by hand. These improve- 
ments consist in causing the water supply and steam pipes to communicate 
with the top of the closed cistern, and in placing the valves on the top of 
the cover, the said valves being kept tight without any packing by grooving 
the rods of the valves within the boxes, which grooves hold the water or 


This invention consists in the employment, in bobbin net and twist lace 
machinery, of a new arrangement of a stump and covering bar, together 
with a new arrangement of apparatus applied to jacquard machinery, 
whereby the patentee is enabled to work one or more warp threads to each 
bobbin theese ; each one of such warp threads may be caused by the 
jacquard, on each motion of the machinery, to twist the right way, the 
reverse way, or stand still, or work two or more gates as desired, and allow 
space in front or back of such stump and covering bars for the working of 
top bars. 

1528. D. Dawson, Milnes Bridge, near Huddersfield, ‘‘ Improvements in the 
dyeing of cotton wool (or waste) black or brown,.”—Dated 23rd June, 
1360. 


An extension of time for filing the final specification of this invention 
will be petitioned for. The documents relating to the invention cannot at 
present be seen. 

1529. J. Joyce, Birmingham, and A. Morury, Hinckley, ‘A new machine 
or improved mechanical arrangements or combinations for the manu- 
facture of stockings, vests, §c.”—Dated 23rd June, 1860. 

This new or improved machine is somewhat analogous to the wrought or 
straight down frame now generally used in the manufacture of hosiery, and 
the general form of stand on which this machine rests does not require to 
be different either in its proportions or general construction to the ordinary 
stands now in use in connection with hosiery machines. The essence or 
important novelty of this invention consists in the use or application, in 





condensed steam, and form a water lute in such groove, which arrang 
is not only of great simplicity and economy, but prevents the escape of 
water or steam, and diminishes the friction of the rods. Instead of working 
the valves by hand, the patentee employs certain self-acting movements for 
making the feed continuous, and attaches a register for denoting the number 
of feeds supplied in a given time. He also improves the working of the appa- 
ratus by placing within the closed cistern a distributor plate riddled with 
holes, in order to divide the supply water into numerous jets, and procure 
a quicker condensation of the steam, and also to deaden the shock of the 
steam when it is again admitted to the cistern. i 

1653. H. Cartwricnt, Broseley, Shropshire, “ Steam engines.” —Dated 26th 

June, 1860. 

This invention relates to the application of a valve in each passage to the 
cylinder, adapted, when partly raised at the times desired by the parts act- 
ing therewith, to be fully closed by the action of the flowing steam, and 
thereby to cut off the supply thereof, and then to have a tendency to open 
by the eduction steam. ~- 

1567. W. Macnas, Greenock, ‘‘ Improvements in and connected with marine 
and other steam engines.” — Dated 27th June, 1860. 

This invention cannot be described without reference to the drawings. 

1668. J. AuLEen, Trafalgar-wharf, and J. Guasson, Fore-street, Lime- 
house, London, ** Connecting together the several tubes used in con- 
nection with steam boilers for superheating steam.”— Dated 28th June, 


This invention is designed, First, for preventing breakage of tho joints of 
the tubes arising from expansion and contraction of the metal, and Secondly, 
for enabling the said tubes to be readily, securely, and inexpensively 
connected together, and with the steam boiler. The inventors propose to 
effect these improvements by the following means, that is to say :—In the 
funnel or chimney of the boiler they arrange tubes horizontally in tiers of 
two or more, each tube being bent into a kind of horseshoe form, the inner 
tube being shorter than the outer ones; the ends of each of these tubes 
(which are on the same plane) are screwed into a hollow casting formed 
with a flange at bottom for connecting it with the steam pipe leading from 
the boiler ; and the upper end of the said hollow casting is formed with a 
socket flange to receive the lower end of another similar hollow casting, to 
which are connected two bent tubes, similar to those last described, and in 
this manner they proceed to connect together the aforesaid tubes and hol- 
low castings in tiers one immediately over the other, making the joints of 
each steamtight, and they support the outer bent ends in any convenient 
manner. Finally, they tie or connect the whole together by a cap plate 
through which passes a rod, the lower end whereof is connected by a pin to 
the bottom of the steam pipe or chest ; the upper end of the said rod has a 
screw cut thereon, on which fits a nut, by tightening which the whole 
series of tubes and hollow castings are firmly held together. They propose 
to arrange the aforesaid hollow castings outside of the funnel chimney of 
the boiler, and to enclose the said castings by a casing, so arranged that 
the heat can circulate freely through the same from the funnel.—.Vot pro- 
ceeded with, _ 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Sc. 

1516. H. Paumer, Islington, and H. 8. Swirt, Fenchurch-street, London, 

“ Propelling ships "— Dated 22nd June, 1860. 

This invention consists of a cylinder or case of suitable form and size, in 
which shall be worked a rod and piston, plunger, or projector, also of suit- 
able form and size, the cylinder or case to be open at both ends for ingress 
and egress of water,and to be surrounded with an outer cylinder or case 
open only at one end ; the inner cylinder or case, in which shall be worked 
the rod and piston, plunger, or projector, is to be secured to the back or 
closed end of the outer cylinder or case. By means of the forward or pro- 
jecting motion of the rod and piston, plunger, or projector, a stream of water 
is forced from the mouth of the inner cylinder or case, and, by means of the 
return or backward motion of the rod and piston, plunger, or projector, a 
stream of water is forced through the outer cylinder or case, causing both 
streams of water to flow parallel to, or in a line with, the keel of any such 
ship, vessel, boat, or other craft to which this invention may be applied. 
The outer cylinder or case is to be supplied (if found necessary) with one, 
two, or more valves for the ingress of water, which valve or valves shall be 
self-acting by the pressure of the water, or be made to sufficiently act by the 
use of suitable machinery. 

1519. W. E. Grpor, Wellington-street, Strand, London “* Saddlery and 
harness.” — A communication,— Dated 22nd June, 1860. 

These improvements in saddlery consist in making the head-band of the 
bridle double, that is, in two pieces, enclosing between them a band of india- 
rubber or other elastic material, which is to act as a veil and blind the 
animal. At the two ends of this elastic veil, or of the head-band, are two 
rings placed on two metal rods running along either side of the head-stall 
until near the nose-band ; to these rings are attached the safety reins which 
slide along the bridle, passing thence over a small covered pulley, and rest- 
ing upon the neck of the horse. On pulling these reins the elastic veil flies 
from the head-band, veiling the eyes of the animal, and the rings to which 
it is fastened fix apon two small hooks near the bottom of the cor ducting 
rods of metal or other material. On alighting, the rider withdraws the 
rings from the hooks, and the veil resumes its original position.—J ot pro- 
ceeded with. 

1587. E. Gatwooo, Holmer, near Hereford, “* Making wheels applicable to 
railway and locomotive engines.”— Dated 2rd June, 1860. 

The nature of this invention consists, First, in making the ring or inner 
tyre (to which the spokes are welded) bevelled on the outer periphery, and 
grooved near to one side, to form a dovetail. Secondly, in grooving the 
tyre or outer a near to one side on the internal periphery, and in form- 
ing a dovetail and bevelled, so as to fit the inner tyre, so that, when the tyre 
or outer hoop is heated and put on to the skeleton, the contraction which 
takes place in cooling forces it down the incline made on the inner tyre, and 
thereby fastens it without the use of rivets or bolts ; and for further secu- 
rity, in the event of the tyre or other hoop breaking, small projections are 
rolled at intervals or continuously on the inner tyre, and are knocked down 
on the edge of the outer hoop when it has contracted properly.—Not pro- 
c0eeded with. 

1558. R. Formpy, Liverpool, ‘* Applying water power to the working o 
ships’ pumps and winches, and to other useful purposes.”—Dated zit 
June, 1860. 

This invention has for its object an improved arrang t of y 
for working ships’ pumps and winches, and for a variety of other useful pur- 
poses, to be actuated by a stream of water, or by a ship or other navigable 
vessel to which it may be applied passing through the water. To apply the 
invention to, say, a ship, the patentee takes a chain constructed on the same 
principle as a watch chain, or he uses a number of metal rods jointed 
together in such a way that they will yield laterally and vertically, but, like 
the watch chain, will not admit of being twisted like a rope or ordinary 
chain. This chain or series of jointed rods he prefers should be about two- 
thirds of the length of the ship. To one end of the chain or series of jointed 
rods he attaches a fan or screw, like any of the ordinary submerged ships’ 

ropellers, but, in some cases, he prefers to form the propeller of two semi- 

} te placed on a boss at about an angle of 45 deg. to the line of axis. The 

other end of the chain or series of jointed rods he attaches to a revolving 

shaft or axle working in fixed —— fitted ~— the counter of the ship, 

It will be now seen that, if the propeller on the of the chain is cast into 





hi 





he ture of hosiery, of a small wheel or wheels, for the purpose of 
laying the thread under the crooks of the mules for making or forming the 
loops, and which wheels are well understood and commonly used for the 
same purpose in circular stocking machines ; but in that case the work pro- 
duced is seamless, and uniform in its dimensions, and differs materially 
from the description of work intended to be produced by this improved 
machine. The application of this wheel, in combination with an improved 
arrangement (self-acting or otherwise) for forming the side or selvedge 
loops, enables the patentees to dispense with the following parts common 
to the machines or frames now in use for the making of hosiery, namely, 
strings, slea comb, wire jacks, and jack sinkers, lockers, locking bars, thumb 
plates, slur box, and back presser, treadle for presser, falling box and half 
jacks, and by dispensing with so many complicating parts (which are mainly 
required to produce the result here obtained by the use of the wheel, and 
the modified pressure before named), they are enabled to considerably 
simplify such machines, thereby rendering them less liable to derangement, 
and capable of being constructed at considerably less cost, as well as to be 
worked more rapidly, either by hand or steam power, than the machines 
now in use. 

1542. G. Davies, Serle-street, Lincoln’s-inn, London, ** Needles used in 
machinery for manufacturing ribbed stocking fabrics.”"—A communi- 
cation.— Dated 25th June, 1860. 

This invention consists, First, in making these needles of tempered steel, 
and of a length calculated to give them the necessary spring to dispense 
with the oscillating movements of the two needle bars in the ribbed stock- 
ing frames. Secondly, from the fixed positions which these needles occupy 
in the circular frames, they dispense with the gearing for working the rib 
needle bar. Thirdly, the use of these spring needles renders easy and 
practicable the construction of an interior circular ribbed stocking frame, 


base with a small horizontal plate, intended to fix the spindle of the adjust- 
ment of the blinds and their cover. The parts mentioned as of iron may be 
of brass or other metal.—WNot proceeded with. 


1521. W. MACFARLANE, Glasgow, ‘‘ Water-closets, and sewerage and sani- 
ay J apparatus or appliances.”—Dated 22nd June, 1860 

This invention relates to the arrangement, construction, and working of 
what may termed dry water-closets, or receptacles for fecal and other 
refuse matters of a generally similar nature. The apparatus consists of a 
cast-iron trough, fitted with the discharge valve at the end or side, as may 
be most convenient, the bottom line of which is in a line with the bottom of 
the trough, or slightly dipping or inclined, one surface of the valve being of 
a hard or inelastic substance, whilst the corresponding surface is of a soft or 
elastic substance. The valve is fitted with a hinge and lock. The actuating 
parts of the valve are placed on the outside of the closet or receiver, and 
also on the outside of the house or building. It may also be applied on the 
inside of the trough, if deemed preferable. The invention also relates to 
the application of a lock or levers, or hooks, pins, screws, or other fasteners 
to such valves, for the purpose of keeping the discharge valve water-tight, 
the said fasteners being applied either on the inside or outside of the trough 
proper. The invention also comprehends the application of the hereinbefore- 
described apparatus to soil or ordure tanks, being fitted in connection with 
the usual water-closet system of towns, for the purpose of separating the 
solid from the liquid matters, whereby the former may be emptied in the 
same way as water-closets, as hereinbefore-described, whilst the liquid is 
discharged to the sewers. 

1530. J. WARD, Queen-street, Pimlico, London, ‘* Water-closets.”—Dated 
23rd June, 1860. 

These improvements relate to the mode of supplying water to a closet by 
means of a regulator, which is accomplished in the following way :—A 
plunger or piston works freely in a regulator or water-tight cylinder ; 
affixed to the plunger is a rod, serving as a piston-rod, which passes through 
a stuffing-box in the top cover of the regulator or water-tight cylinder. The 
plunger or piston is raised by any suitable means in connection with the 
piston-rod, and is worked by the handle of the closet ; it is forced down by 
weights fixed on the piston-rod. The inlet and outlet pipes for the water 
are fixed to the bottom of the water-tight cylinder. The inlet pipe is 
opened or closed by a conical or other valve. When the piston is lifted by 
raising the closet handle the pressure is taken from the top of the valve, 
and it is opened by the pressure of the water beneath, which flows from 
the cylinder ; and on pushing down the closet handle the weights fixed to 
the piston-rod force down the plunger or piston, which presses upon the 
water contained in the cylinder, forcing it out at the outlet leading to the 
closet-pan, and at the same time closes the inlet by the pressure on the top 
of the valve being greater than that underneath. A valve may also be put 
in the plunger to allow any water that may accumulate at the top, through 
leakage, to pass through.—Not proceeded with. 


1531. R. Jonson, Dudley, Worcestershire, ‘* Moulding articles of earthen- 
ware or porcelain.” —Dated 23rd June, 1860. 
When hollow articles of earthenware or p are lded from dry 
or partially dry clay, by means of a die or mould and plunger, difficulty is 
in many cases experienced in consequence of the plunger, in rising, carry- 
ing some of the clay up with it, and so destroying or injuring the articles. 
Now, according to this invention, in making a plunger for manufacturing 
hollow articles, in place of making the plunger in one piece of metal, as 
has been heretofore usual, the inventor makes the plunger of two parts; 
the interior or body of the plunger is made smaller in diameter than the 
article to be moulded, and it is made up to the full size by a ring of metal 
fitted on to it. The body of the plunger is made conical, and the ring which 
fits over it is split at one side, so that it is expanded when it is forced on; 
and, in order that no space may be left between the two ends of the split 
ring, a feather is formed on the body of the plunger, accurately to close this 
space. When an article is to be made with a compound plunger, such as 
above described, the two parts are placed together, and the plunger is em- 
ployed in all respects as the ordinary plunger is used; but when the 
plunger is to be withdrawn from the mould, the ring, by a suitable contri- 
vance, is held down, while the body is partly withdrawn ; the ring then 
i diately springs in and clears the articles, and is then easily withdrawn 








which has before been considered impracticable, or at any rate 

with considerable difficulty. Fourthly, it effects a very considerable economy 

in the construction of such stocking frames. Fifthly, a machine provided 
with these needles is light and very easy to work, and acts with a simple 
and regular movement. 

1551, J. Suaw and J. T. Pork, Burslem, “ Flys or ‘flyers’ used in the pro- 
cess of spinning and fo pot woollen, worsted, cotton, and other 
fibrous materials.” — Dated 26th June, 1860. 

This invention consists in making the eyes or eyelets of such flyers of 
earthenware, porcelain, glass, or other vitreous or ceramic material ; such 
eyes or eyelets are to be fastened or attached to the ends of the flyers where 
they are subject to be cut or worn by the friction of the threads passing 
through or over the same.—Not proceeded with. 


1556. W. E. Newton, Chancery-lane, London, “ Machinery for the manu- 
facture of lace or bobbin net.”—A communication.—Dated 26th June, 
1860. 


This invention consists of certain mechanical processes whereby the warp 
threads used in the manufacture of imitation lace or blonde, either in 
narrow or wide widths, may be worked in such manner that these threads 
may be made to follow, without interruption, all the forms required for 
producing a design or pattern, without it being necessary that these threads 
should occupy the same position at each repetition of the pattern. In 
order to effect the desired object the inventors of the present improved 
machinery employ the carriages and guide bars ordinarily used in lace 
machinery. The carriages in the improved machinery work in the usual 
manner, that is to say, to and fro in two movements, without changing 
places in the combs. It is the peculiar mode of working the guil-) r, °nd 
of combining and arranging it with the other parts of the mecham-m, w*1¢ ) 
form the subject of the present invention. The invention cannot be described 
without reference to the drawings. 


Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &. 


1526. R. A. Brooman, Fleet.street, London, “ Horse rakes.’—A communi« 
cation.— Dated 22nd June, 1860. 

This invention consists in constructing and fitting to horse rakes a lever 
and parts connected with it, which lever takes its hold of the ground and 
raises the teeth of the rake, in order to free them from their charge when 
required. . 

1541. H. Creaser, Yorkshire, ‘‘ Reaping and mowing machines!’—vaceu 
25th June, 1860. 

This invention has reference to those machines which are drawn forward 
by a horse, and also to those which are pushed forward. In both classes of 
such machines the principal working parts consist of, First, the dividing 
apparatus and gatherer; Secondly, the cutting apparatus ; Thirdly, the 
driving and running gear; Fourthly, the delivering apparatus. The 
dividing apparatus is formed of a half cone of wood or other suitable 
material fixed over one or both of the wheels in a slanting direction, the 
point of the cone being forwards and downwards. The gathering reel is 
mounted on a spindle of iron tubing, and is carried or supported at one end 
only. | The cutting apparatus consists of two sets of fixed fingers (formed of 
steel plates sharpened on the edges), through or between which oscillates a 
cutter or screw formed of one continuous steel plate, and sharpened in a 
W form. The fingers are to be fixed to a movable bar with spring, so as to 
rise up and down to suit the ground, and the driving rod is to work under 
the first platform. The driving gear consists of a wheel running on the 
ground (forming also one of the running wheels of the machine), and com- 
municating motion to the moving parts by means of spur or bevel gearing 
or both. One or both of the running wheels is or are dished upon the inner 
face, in order to allow the end of the cutter to oscillate within the run of the 
wheel when the machine is at work, and to be fixed in a line with the 
fingers, in order that the working up and down of the shafts shall not 
interfere with the distance of the fingers and cutter from the ground. The 
delivering apparatus is formed of two parts—the first consisting of two or 
more raised rollers of a cruciform, fluted, or other transverse section, and 
either plain, serrated, or longitudinally. These rollers extend 
across the machine immediately over and behind the cutters, being driven 
by the machinery, and lift up the corn as soon as it is cut, and pass it back- 
ward to the second platform or side delivery. 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 


1520. W. E. Gepor, Wellington-street, Strand, London, ** Blinds.” —A com- 
munication.--Dated 22nd June, 1860. 

These improvements consist in regulating the play of the venetian or 
other blind, and of the case thereof, by the combination of the form of the 
wood and of a hidden pivot-lock, so as to admit a perfect adjustment as 
well when the venetian is open as when shut or folded in its casing (when a 
casing is used), regulating its uniform effect. This disposition necessitates, 
in its bination, the establish of a small balcony to each window, 
(offering also the advantages of a grand baleony, when desired, without its 
ge expense, nor the conditions of height to which balconies are subjected 

xy the surveyors), and it permits and readily adapts itself to a rich or 
simple ornamentation, without losing its simplicity. The pivot-lock or 
fastening is very simple, and is composed of a wrought or cast-iron plate 








fixed to the sill-stone of the window, and which serves as sockets of a 


vertical spindle moving thrqugh the centre of the laths, furnished at the { 


without injury.—.Vot proceeded with. 
1532. H. Jones, Annery, near Bideford, ‘* Water-closets.”—Dated 23rd 
June, 1860. 

For the purposes of this invention the basin—which it is preferred shoul 
be of a conical form—is made of glazed pottery or earthenware, with a 
flange around the upper edge thereof. The basin is set in a vessel, by pre- 
ference of a cylindrical form, which is of glazed pottery, and made suitable 
at its upper end to receive the flange of the basin, and to admit of its being 
cemented or luted air-tight when they come together. The bottom of this 
outer vessel is closed, there being a side outlet suitable for connecting with 
a glazed earthenware pipe. Below the end of the basin there is a pan of 
glazed pottery or earthenware, made with necks or axes, which are received 
into bearings formed within the outer vessel near the bottom. The pan is so 
hung on its axis that, when full of water, it will stand horizontal, and the 
water therein will rise above the lower end of the basin. The front part of 
the pan is made with a spout, so that when tilted the water and soil will be 
completely emptied therefrom. At the back of the pan a suitable conneo- 
tion is made to a handle on the seat of the closet, such connection, where it 
passes out through the seat, being made air-tight by vulcanised india-rubber 
or otherwise. 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §¢c. 


1570. W. Ricnarps, Birmingham, ‘* Improvements in ordnance, also in 
cartridaes and cap holders.” — Dated 28th June, 1860. 

Tor t .: purposes of this invention, the patentee employs tubes of 
wrought iron or stccl, two or more of which he places concentrically one 
within the other, and he fills the space between them by running in gun 
metal or steel in a liquid state. The tubes of wrought-iron or steel which 
he employs, he prefers to be of such a thickness that they may be obtained 
without difficulty perfectly sound throughout ; for wrought-iron tubes of 
small diameter, say, less than 6 in., 14 in. or 2 in. is a suitable thickness ; 
and for the tubes, say, of 12 in., 2 in. to 4 in. is a suitable thickness, and so 
in proportion for other tubes. When steel is the material employed, the 
tubes may be similarly proportioned. The interior of the tube should be of 
such an internal diameter as just to bore out to the required gauge for the 
gun or mortar, as the case may be ; this tube is filled internally with clay or 
sand, and round it, and concentric with it, is placed the first outer tube, 
which is of such a size as to leave a space of } in. to 4 in., or thereabouts, 
hetw~n the two tubes all round, and the tubes are kept concentric by 
distance pieces put in between the two ends ; if a second exterior tube be 
employed, it is similarly placed around the first exterior tube, and so, should 
a third exterior tube be used, it is placed around the second. For pieces of 
small size two tubes may be employed, but more commonly three tubes are 
used, and for pieces of large size four tubes are used. The tubes arranged 
as before described, are set up vertically in a cast-iron socket, which the 
outer tube just fits, and from the socket a pipe rises up as high as the top 
of the tubes. To form the piece of ordnance, a socket and pipe are lined 
with loam, and the whole is then made red hot, and immediately burred in 
sand ; melted gun metal or steel is run into the stand pipe, which leads from 
the bottom into the spaces between the tubes, the metal entering at the 
bottom and flowing up to the top. The gun metal here employed is an 
ordinary alloy of copper and tin, but it is not essential, although the 
patentee prefers that the copper should be so alloyed, as other alloys of 
copper, or copper unalloyed, may be employed. The tubes when cool are 
taken from the sand, and they will then be found as firmly connected as if 
they had been originally in one piece. The extreme ends of the tubes are 
then cut off smooth, the gun is bored in the same manner as cylinders are 
usually bored, and the breech end is closed by a solid plug of wrought-iron 
or steel, which is screwed into the inner tube, a strong screw-thread being 
cut on the exterior of the plug, and a corresponding thread cut in the tube. 
The trunnions are formed on a ring of wrought-iron or steel, which is shrunk 
on to the gun before it is bored. The vent is drilled out in the usual manner. 
Another part of the invention has for its object improvements in cartridges 
for breech-loading fire-arms. These cartridges—when the fire-arm with 
which they are to be used is so constructed as to be formed with an ordi- 
nary cap or similar primer placed on an external nipple—require to be 
made of thin paper, so that the flash of the primer may penetrate to the 
powder. Now, this invention consists in thickening or strengthening such 
cartridges at the back, immediately behind the point where the flash of the 
cap or priming strikes, by which means a cup is formed at the back of the 
cartridge which will prevent any escape of gas at the breech of the gun, 
even should the apparatus for closing the same not be in perfect order. The 
cup also gives a firm base to the cartridge for the attachment of a wad. He 
also makes the back end of the cartridge, or that at which the cup is formed, 
of larger diameter than the fore end, in order that the cartridge may enter 
the chamber freely, while at the same time the cup on the cartridge may 
correetly fit the chamber, so that there may be no risk of its being burst by 
the explosion. The most convenient way of producing the cup on the end 
of the cartridge as above described, is to fold and cement down the edge of 
the paper from which a cartridge is to be made, so that when the cartridge 
is made up there may be twice the thickness of paper at the breech end of 
the cartridge that there is elsewhere, and when this is turned over after the 
cartridge is filled it makes the cup. The cartridge is made conical, or larger 
at the base than at the fore part, by rolling the paper on a taper mandril. 
The invention also consists in attaching to the breech end of a breech-loader 
cartridge a wad made of a soft woven fabric, in place of a hard felted fabric 
as heretofore. 


—_—— — 


Cass 7,.~FURNITURE AND CLOTHING,None, 














Jan. 11, 1861} 


THE ENGINEER. 








Ciass 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 


Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


1522. J. Witsox, Glasgow, “* Manufacture or production of sulphur or 
brimstone, sulphurous acid, and sulphuric acid.”—Dated 22nd June, 
1860. 

This invention consists in distilling or calcining aluminous schist or alum 
shale in close retorts or chambers.—Not proceeded with. 

1535. D. C. Dinsmore, Boston, U.S., ** An improved churn.”—A communi- 
cation.—Dated 23rd June, 1860. 

The nature of this invention consists in churning butter by means of the 
bined action of Pp’ d or expanded atmosphere and agitation in an 
air-tight vessel, the pressure when the air is compressed being exerted exter- 
nally, and when expanded it is exerted internally upon the globules or sacks 
containing fatty matter.—Not proceeded with. 

1536. P. Pamueron, Chandon, Loire, France, “ Distilling.”—Dated 23rd 
June, 1860. 

This invention cannot be described without reference to the drawings. 

1554. J. Furrcurer, Farnham-place, Southwark, ‘ Treating saccharine and 
saline solutions.” —Dated 26th June, 1860. 

This invention consists, First, in a peculiar construction of ap- 
paratus for evaporating saccharine and saline solutions, Secondly, 





in a peculiar construction of apparatus for cooling the same. 
Thirdly, in the employment of an improved chain and bucket 
pump. The improved evaporating apparatus is composed of a cylin- 


drical metallic vessel, having an opening at each end and fitted with 

trunnions or axes running on rollers. It is fitted internally near its cireum- 

ference with a number of longitudinal metallic tubes communicating with 

a second or steam cylinder enclosing the first, but having no communication 

with the interior of the evaporating cylinder. Steam is introduced into the 

second cylinder from any conveniently placed steam boiler through a pipe 
in a stuffing-box turning with the cylinders ; another pipe attached to the 
steam cylinder carries off the water formed by the condensation of the steam 

therein ; this pipe also revolves in a stuffing box, and is connected with a 

condensed steam box which regulates. After the inner cylinder is filled to 

about one-third with saccharine or saline solution, steam is admitted into 
the steam cylinder which passes thence into the tubes. The apparatus is 
then caused to rotate slowly on its trunnions, and in its rotation the liquid 
is taken up by the inner surface of the evaporating vessel, and by the outer 
surface of the tubes, and thus it becomes exposed to the action of a current 
of air which passes through the apparatus, and which isincreased by means of 

a jet of steam placed in a chimney in communication with one of the apertures 

in the same cylinder, the opposite aperture being for the admission of steam. 

The steam cylinder may be fitted with a third casing or cylinder perforated 

at one end at intervals around its circumference for the admission of air, 

the other end being furnished with an aperture having a cover, there being 
in this case no admission of air into the apparatus, except by the perfora- 
tions in the end of the said cylinder. 

1559. M. J. L. Latta, Ashton, Gourock, Renfrewshire, “ Treatment of 
various substances for the purpose of rendering the same non- 
inflammable.”— Dated 27th June, \860. 

This invention relates to the applicaion of certain salts and other matters 
to the treatment of fibrous materials, more particularly articles of dress, for 
the purpose of rendering the same non-inflammable. Under one modifica- 
tion, starch or farina is mixed with any of the following salts of soda—The 
chloride, carbonate, bi-carbonate, phosphate, or bi-sulphate, in the propor- 
tions of three parts of starch or farina to one part of either of the before- 
named salts. In lieu of these salts the sulphate, carbonate, or chloride of 
magnesia may be used in like proportion. The starch or farina is to be 
made up in the ordinary way that liquid starch is prepared for dressing or 
stiffening textile fabrics or articles of dress, and in the preparation the 
proper proportion of the salt or a combination of them is to be added 
thereto. 

1563. C. Bixxs, Parliament-street, Westminster, “‘ Manufacturing orygen 
gas.” —Dated 28th June, 1860. 

This invention consists in effecting the decomposition of water, free or 
combined, or in its ordinary form, or in that of steam, through the agency 
of chlorine mixed with, or brought in contact with, it under a high tem- 
perature, and the conjoint action of any t or subst capable of 
retaining or of fixing, by combination or otherwise, the hydrochloric acid 
formed by the reactions between the hyd n of the water and the chlorine, 
but not capable of retaining or of fixing the oxygen, which is thus set free 
in its gaseous form.—Not proceeded with. 

1564. C. Bixks, Parliament-street, Westminster, ‘ Manufacturiug chlorine.” 
Dated 28th June, 1860. 

This invention consists in effecting the d position of hydrochloric 
acid through the agency of oxygen gas mixed with, or brought in contact 
with, the hydrochloric acid under a high temperature, and the conjoint 
action of any substance or substances capable of retaining or of fixing, by 
combination or otherwise, the water formed by the reactions between the 
oxygen and the hydrogen of the hydrochloric acid, but not capable of 
retaining or of fixing the chlorine, which is thus liberated in the gaseous 
form.—Not proceeded with. ~ 











Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


1515. W. Morris, Minories, and H. Marries, Child’s-hill, Hampstead, 
“* Apparatus for electric clocks and telegraphs.”—Dated 22nd June, 
1860. 


This invention consists, First, in causing the impulse weight or spring to 
give its impulse to the pendulum when it is moving in the direction of the 
impulse ; Secondly, in causing an electro-magnet, which gives motion to the 
train of a block to raise the weight or spring, which gives the impulse to the 
pendulum, and thereby enabling an electric clock and pendulum to be 
made with electro-magnet, instead of two or three, as heretofore used ; 
Thirdly, in one placing a stop on the handle ofa telegraph instrument, or using 
part of the handle as a ~ which, at each to-and-fro motion of the handle, 
strikes against an elastic buffer, or other kind of fixed stop, so as to lessen 
the jarring noise and wear of the instrument ; Fourthly, in making the soft 
iron piece that swings on the staff pivots of such a form at the end near the 
permanent induction magnet, and so placing the piece as to cause the 
attraction of the induction magnet partially or wholly to bear up the weight 
of the piece and staff in a proper position, pressing gently towards one end 
or point; Fifthly, in making the supporters of the insulators or tele- 
graphic posts of one piece spanning or grasping the posts, so as to carry 
several insulators with few bolts or borings ; Sixthly, in uniting the metal 
support pieces to earthenware insulators by bedding them in the insu- 
lators at the time of making ; Seventhly, in embedding pieces of graphite, 
plumbago, charcoal, coke, or other carbonic substauces to form one pole of a 
battery in the surface of a vessel of glass, clay, slag, or earthenware when in 
a plastic state, so as to contain the acid.— Not proceeded with. 

1546. W. Hoover, Mitcham, Surrey, ‘‘ Improvements in re-working com- 
pounds of india-rubber and sulphur, and in insulating telegraphic wires 
or conductors.” —Dated 26th June, 1860. 

In reworking up eompounds of india-rubber and sulphur which have been 
vulcanised or converted, the patentee reduces the same to a pulp by grind- 
ing them with naphtha or other solvent, and he adds to this mixture raw 
india-rubber and sulphur. In this state the mixture is moulded or other- 
wise brought to the form desired, and is afterwards exposed to heat to 
vulcanise the same. When copper or other conductors are coated with com- 
pounds of india-rubber and sulphur, the sulphur is found to act injuriously on 
the conductors. To avoid this he coats the copper wire or other conductor 
with a solution of shellac, or other gum, resin combined with oxide of zinc, 
or other suitable oxide. Or he covers the conductor with cotton, or other 
fibrous substance, and saturates the same with the above varnish. Or, in 
order to keep the insulator apart from the conductor, he interposes a layer 
of paper or fibre saturated with tannin of gelatine, or tannin and 
collodion, or tannin and shellac, with or without oxide of zinc, or of other 
metal, with or without one or more of the aforesaid substances. He then 
insulates with india-rubber, and protects the india-rubber with a compound 
of india-rubber and sulphur. 

1560. J. Mactytosu, North Bank, Regent's Park, ‘ Compounds for coating 
or insulating submarine or other telegraphic wires, also in rendering 
the gutta-percha or india-rubber coatings of telegraphic wires im- 
pervious.” —Dated 27th June, 1860. 

When telegraphic ductors are insulated with gutta-percha it is found 
that minute pores exist in the covering. When insulating with india-rubber 
it is found to absorb from 18 per cent. to 25 per cent. of water. To remedy 
these defects the patentee mixes gutta-percha or india-rubber with paraffine 
or stearic acid, which is well known from their being extensively used as a 
substitute for wax and spermaceti in the manufacture of candles. The pro- 
portions of the substances above mentioned may be varied, but it is pre- 
ferred that the composition should consist of 75 parts by weight of gutta- 
percha or india-rubber, or of the two combined, to 25 parts by weight of 
paraffine or stearic acid, preferring the materials to be mixed by masticating 
or grinding machinery, as when mixing gutta-percha or india-rubber with 
other materials. Another part of the invention consists in rendering 
telegraphic cables more impervious and durable by surrounding them with 
yarn fillets or ribbons made of cords, strands of hemp, or other fibrous 
materials saturated with paraffine or stearic acid, in combination with or 
without india-rubber. The process of saturation is performed by putting the 
paraffine or stearic acid into a suitable vessel heated by steam or otherwise 
to about 150 deg. Fah, 











Ciass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 
1463. R. A. Brooman, Fleet-strest, London, ‘* Improvements in desiccating 
substances, and in neutralising or retaining any fetid gases which may 
be evolved in the process.” —A communication.—Dated 15th June, 1860. 

This invention applies chiefly to the desiccation of fecal matters, and to 
preventing the putrid exhalati theref rom ping into the 
atmosphere. The invention is also applicable to the drying of sugar, 
chemical products, and other substances more or less solid. The 
invention consists in forcing currents of hot air, or, in some seasons, 
dry air, through passages closed except to the admission of the air 
in the bottom of a closed vessel opening only into a shaft, in which vessel 
the matters to be desiccated are agitated, tossed about, and divided by 
means of screws or shafts with arms caused to revolve rapidly. In the 
desiccation of substances giving off fetid or poisonous gases the shaft is 
closed by the raising of a valve which opens communication with a pipe 
leading into a vessel containing some agent which will absorb, neutralise, 
or throw down the particuiar gases to be treated. The vessel contains a 
pump which is consol to throw the agent from a rose spreader from the top 
of the vessel. After the neutralisation, absorption, or deposit of the fetid 
and poisonous gases, the air and non-injurious gases pass through the only 
outlet at the upper part of the vessel into a tube, and back into the first- 
named shaft above the point at which the valve is placed. When the gases 
are not required to be purified, the valve is lowered, when it closes the com- 
munication with the purifying vessel, and opens free passage through the 
shaft. When the air is to be employed hot, a furnace is placed under the 
desiccating vessel with pipes through which air is driven by a fan with 
sufficient force to drive in the heated air through the valves in the bottom 
of the vessel. 
oe. S. Henperson, Leicester,“ Flooring and bench cramps.”—Dated 16th 

June, 1860. 

This invention consists, First, of the following method of working the 
ram or bolt of flooring and bench cramps. The said ram or bolt slides in 
guides on the base of the cramp, the friction being diminished by means of 
rollers. The said ram or bolt is urged forward by means of a wedge which 
is propelled across the base-plate by means of a screw. The said wedge acts 
against a roller on the end of the ram or bolt, and urges it forward when 
the screw is turned in the proper direct‘on by means of a winch. The 
return motion of the ram or bolt may be effected by a link connecting it 
with the wedge. The invention consists further in the following method of 
fixing the cramp to the joist or other support. Underneath the base of the 
cramp are two fixed plates which, when the cramp is placed on the joist, lie 
one on each side of the joist. One of the said plates is inclined to the other, 
and the inclined plate carries a wedge which slides on the said plate. By 
means of a rack carried by the said wedge, it may be made to travel on the 
inclined plate, and thus secure the cramp to the joist by wedging between 
the joist and the inclined plate. The motion of the wedge rack is effected 
by means of a pinion on the end of an arm or lever, which may be tempora- 
rily applied to the said rack.—Not proceeded with. 

1475. E. Stone, Lime-street, London,‘ Cutting veneers.”—A communication, 
—Dated 16th June, 1860. 

The patentee claims, First, the combination described whereby the feeding, 
or movement of the log to the knife, is caused to be accompanied by a rock- 
ing or reciprocating motion of the bed or plate carried by the plate, as 
described. Secondly, the bined arrang ts of the carriage and 

hani ting the same, as described. Thirdly, the combined 











for 
arrangement of the bed or plate and mechanism for fixing or dogging the 
log thereon, as described. 

1476. T. Kersuaw, Baker-street, Portman-square, London, “* Apparatus for 
imitating various fancy woods, marbles, granites, and stencillings,”— 
Dated 18th June, 1869. 

The patentee claims the apparatus for imitating various fancy woods, 
marbles, granites, and stencillings, by means of cylinders covered with 
engraved and other prepared leather, the half lights being made at one and 
the same time. 

1478. H. Nicno.son, Drake-street, Rochdale, ‘* Cricket and playing balls,"— 
Dated 18th June, 1860. 

The patentee claims the manufacture of such articles by first making a 
body of cotton or other fibrous or filamentous material (either with or with- 
out the inner core, as described), and after binding the same with thread or 
twine, coating this body with gutta-percha in a plastic state (either by itself, 
or in any of its I ds), and Iding the same by pressure, whether 
such compound ball so formed may or may not be subsequently covered in 
the ordinary way. 

1479. R. Dresse, Amelia-villas, Kingsland, and A. Fiaor, High Holborn, 
* Yeast.”—Dated 18th June, 1860 

In carrying out this invention, to make 30 Ib. of fine powdered dry yeast 
from the bitter yeast, the result of porter and ale brewing, the inventors 
take about thirty quarts of the above yeast, put it into a tube, and add 6 Ib. 
of soda dissolved in a suitable quantity of fresh water ; after this they beat 
up the mixture and stir it well, and subsequently let it stand to settle ; they 
then draw off the water and add a little potash, then fill the tub again with 
fresh water, stir, and beat it well, and allow it to settle: after it has settled 
they draw off the water and put the substance in to closely-woven linen 
bags, which must be tightly and well tied. They now place these bags 
under a press, and when the water is pressed out the yeast is ready for use. 
If it is to be kept for any length of time, this yeast must be dried in the 
open air and stored in suitable vessels.—Not proceeded with. 

1481. J. Brany, Southwark, London, “ Breaking up roads or ways, crush- 
ing clods, and scarifying or tilling land.” —Dated 19th June, 1860. 

The machine which forms the subject of this invention consists principally 
of two rollers with conical or curved surfaces, the peripheries, circum- 
ferences, or surfaces of which are furnished with projecting teeth, tines, or 
analogous instruments which, as the cones or rollers rotate over the road or 
land, will penetrate or enter and will break up the surface. The form of 
the projecting teeth, tines, or instruments, must depend upon the particular 
use for which the machine is intended to be employed. The axles of the 
rollers are set at an angle to each other, as well as to the surface of the 
ground, so that the projecting teeth or tines when they penetrate the surface 
will tear it up. For the convenience of transporting the machine from one 
place to another, and also to admit of regulating the depth to which the 
projecting teeth or tines shall penetrate the surface, the machine may be 
mounted on a pair of running wheels, provided with adjustable bearings 
and elevating screws, or other equivalent contrivances, whereby the rollers 
or cones may be raised up or let down at pleasure. 

1482. A. B. Cnitps, New Oxford-street, London, “ Portable pocket match 
safe.”—A communication,— Dated 19th June, 1860. 

The nature of this invention consists in so constructing a safe for carrying 
matches in the pocket that the matches will fall by their own weight one at 
a time to the bottom of the safe, so that one at a time can be extracted 
from it, and at the same time while being extracted can be brought against, 
or in contact with, a rough surface so as to ignite it. 

1484. M. Banaowanatu, Church-lane, Truro, ‘* Portable hydraulic punch.” 
—A communication.— Dated 19th June, 1860. 

According to this invention the punch and die are at opposite sides of an 
opening, to admit the bar or plate to be punched in a solid strong metal 
piece, forming the basis of the apparatus. The punch is pressed forwards by 
water injected into a chamber in which the upper part of the punch works 
water-tight as a plunger or ram. The punch is drawn back from the die by 
the action of a screw or cam, which moves a rod passing through a stuffing- 
box or packing of washers in the upper part of the chamber.—Not proceeded 
with. 

1486. J. WALKER, Cowper-street, City-road, London, “ Mills or machinery 
for expressing juice from the cane and other like vegetable substances.” 
—Dated 19th June, 1860. 

This invention consists in constructing and arranging rolls in such 
manner that, on cane being fed to them from a feeding table hereafter 
described, they first split the cane, and cause the inside thereof to be 
turned downwards before ing between the pressing rolls, whereby the 
juice is extracted without being made to pass through the bark or rind of 
the cane. The patentee grooves one of the bottom rolls, and leaves a ridge 
or projection more or less angular between every two grooves, and upon a 
feed table he fixes a rack containing as many compartments for the reception 
of canes as there are projections on the roll, and he arranges the compart- 
ments in such manner that the centre of each cane shall be delivered 
directly over the ridge to which the feed compartment corresponds. On 
the machinery being set in motion, and the canes being fed in over the 
ridged and under a plain roll, the ridges split the canes, and the rotary 
motion of the rolls passes them on inside downwards and bark or rind up- 
wards between the same upper and a plain under roll, whereupon the juice 
is expressed and is received in a trough placed for the purpose. Another 
improvement consists in casting the beds in the side frames for the two 
under rolls at right angles to the thrust or pressure at the time the cane is 
passing through the mill, and in surrounding the three bearings with an 
adjustable wrought-iron strap on each side of the mill. 

1487. Brooman, Fleet-street, London, “ Locks."—A communication,— 
Dated 19th June, 186). 

This invention cannot be described without reference to the drawings. 
1489. W. KENDALL and G, Gent, Salford, ‘‘ Apparatus for making gas 

burners.” — Dated 20th June, 1860. 

In carrying this invention into effect the patentees use a number of 
hollow spindles, which are made to revolve by an arrangement of wheels, 
pulleys, or other mechanical means. The rods of metal or other material 
out of which the burners are to be made to pass through and project from 
the spindles, and revolve with them. For drilling the holes and forming 
the sides of any suitable number of burners at one operation they employ 
two slides, either self-acting or worked by hand. lower slide moves 
paralle] with the spindles and rods, and the upper slide moves with it in the 











same direction, and also transversely at the same time. 
provided with as many vertical projections as there are 
ee ape being for the pu 

oles of the burner are 


spindles, the said 
of holding the drills by which the main 
le, during the time that the outer part is being 
formed by the turning tools. Upon the upper or transverse slide they 
~— a number of tool boxes or holders, aguite of being adjusted and held 

rm in any particular position that may be required for turning or cutting 
the burners to their exact diameters and form. The said tool holders are to 
be of the same number as the spindles. To the end of the said upper or 
transverse slide they fix a projecting piece of steel, or other suitable 
material, which is brought up to, and kept firmly forced against, a die or 
guide, made to any pattern to suit the form of burner required. As the 
lower and upper slides (upon which the drill holders and tool holders are 
fixed) move in the longitudinal direction of the spindles, the upper or 
transverse slide, by the action of the pointer against the side of the die or 
guide, moves to and fro to any curve, angle, or straight line, according to 
the form given to the die or guide, carrying with it the turning tools which 
turn or cut the burners to the required form and size. At the back of the 
die or guide, and parallel with the spindles, rods, and drills, they introduce 
an angular or wedge-like stay, or other suitable contrivance, to which is 
fixed a small lever or handle, by which the angular or wedge-like piece can 
be pushed forward or withdrawn at pleasure, and the die and upper slide, 
with the tools, moved transversely, so as to turn or cut the burners 1 r 
or smaller, or separate them entirely from the metal or material of which 
they are made. 


1492. - Hinton, Birmingham, “ Cupola furnaces.”"—Dated 20th June, 
1 


This invention consists, First, in instituting, in place of the ordinary 
tuyeres in cupola furnaces for foundry and other purposes, two rows of 
tuyeres, one row being situated immediately over the other. The said two 
rows of tuyeres are placed at or about the positions occupied by the tuyeres 
in the ordinary cupola furnace. Each of the said two rows of tuyeres con- 
sists, by preference, of eight — tuyeres, and the tuyeres of each row 
communicate with an annular belt, channel, or chamber sur ding the 
furnace. A blast pipe is connected with each of the said channels or cham- 
bers, and by means of valves in the said blast pipes either one or both rows 
of tuyeres can be worked at pleasure. The invention consists, Secondly, of 
the following method of constructing the bodies of cupola furnaces :—The 
patentee makes the bosh or bush of the cupola furnace, that is, the part 
situated a short distance above the tuyeres, of nearly double the diameter of 
that part into which the tuyeres open. The enlarged part is nearly of a 
globular form, and above the enlarged part the furnace contracts to nearly 
one-half the diameter of the enlarged part, the said contracted being 
cylindrical, and extending to nearly the charging door At the summit of 
the cylindrical part is a second enlargement, somewhat greater in diameter 
than the lower one, the said second enlarged part being surmounted by a 
per or conical chimney. 





1495. H. Hart, Cambridge Villas, Greenwich, “‘ Apparatus for cutting and 
shaping metals and other substances.”—Dated 20th June, 1860. 

This invention consists of a compound machine fitted with all the requi- 
sites for turning in wood or metal, screw-cutting, shaping, and planing, 
cutting the teeth of wheels, slotting, boring, drilling, and keyway cutting, 
either horizontally or vertically. This compound machine consists of a 
slotted bed plate supported on suitable standards, and provided on its front 
edge with a compound slide-rest, working along a dovetailed guide formed 
on the edge of the bed-plate. This slide-rest is capable of being removed 
from its sliding bracket, and fitted on to any other part of the bed-plate, 
and may be made self-acting or not, as required. The opposite of the 
bed-plate is also formed with a projecting dovetailed guide, which carries a 
drilling, slotting, or planing table, capable of being adjusted horizontally 
and vertically to any desired position by means of suitable adjusting and 
trayersing screws. This table is also provided with a circular table or plate 
rot#ting horizontally, and formed with slots for the facility of securi 
articles thereon, The surface of the bed-plate carries the ordi head. 
stocks of a turning lathe, and also carries a drilling machine, a slotting ma- 
chine, and a planing or shaping machine, any one of which may be removed 
and fitted on to the end of the bed-plate, if requisite, suitable bolt-holes 
being formed in each end of the bed-plate for that purpose. The whole may 
be driven by a treadle, or by power, according to the size] of the machine 
—WNot proceeded with, 


1496. E. B. Wenn, George-street, Westminster, “‘ Breakwaters and piers.”— 
Dated 2th June, 1360 

This invention consists in the construction of breakwaters and piers com- 
posed of bars, rods, or pipes of wrought or cast-iron, or of chains or links of 
wrought-iron affixed to or between girders or frames of wrought or cast-iron 
or wood, and supported on piles of wood, or of wrought or cast-iron, or in or 
on frames of wood or iron. The structure is intended to present to the 
action of the waves an inclined, vertical, or curved face formed by the rods, 
pipes, or links, which are arranged in horizontal, inclined, or crossed single, 
double, or multiplicate series. When required, a certain number of the 
piles or portions of the frames are to be carried up from or through the 
structure, so as to support a platform, which may be used as a pier. The 
mode of fastening the bars, rods, pipes, or chains to the girders, frames, or 
piles, may be varied. 


499. R. Bopmer, Thavies-inn, London, “* Machinery for washing teztile 
Sabrics.”—A communication.—Dated 20th June, 1860. 

The object of this invention is to produce a washing machine in which the 
goods or fabrics shall nowhere be subjected to tension, in which they shall 
be beaten or dashed against dash-boards on both sides during their passage 
from the trough to the squeezing bowls, whilst being simply suspended 
from the latter, and in which, lastly, the pieces shall open loosely in the 
fluid every time after passing through bet the sq ing bowls, and 
before they come within reach of the dashing apparatus, 


1500. F. Preston, Manchester, “ Machinery for shaping and cutting files 
and rasps.”— Dated 20th June, 1860. 

This invention consists, First, in the application to file and rasp cutting 
machines of a double swivel frame, for supporting the cutting toél or 
chisel, and the ram or hammer. Secondly, in an improved mode of 
applying the spring by which the blow given to the ram or hammer is 
varied in proportion to the width of the file or rasp. Thirdly, inan improved 
mode of connecting the chisel holder to the ram or hammer, whereby the 
ram or hammer is raised off the chisel before the chisel is raised out of the 
cut, and the chisel is brought down on to the file-blank before the blow ts 
given. Fourthly, in making the screw by which the sliding block is 
traversed loose on its shaft, and connected to it bya clutch box. Fifthly, in 
an improved arrangement of parts for giving the requisite traverse to the 
sliding block and file or rasp after each cut has been given. Sixthly, in an 
improved mode of applying friction to the screw for moving the sliding 
block on to the shaft to which the hollow screw is connected. Seventhly, in 
the application of compressed air to act as a spring for giving the requisite 
impetus to the descent of the ram or hammer. Eighthly, in an improved 
arrangement of parts for supporting half-round files or rasps while being 
cut ; and, Lastly, in imparting a slight lateral motion in contrary directions 
to the cutting tool or chisel, or to the bed or block on which the file blank 
is secured for the purpose of imparting a zig-zag or wavy direction to the 
—_ < _ file, whereby machine-cut files may more closely resemble files 
t by hand. 


1501. A. Cornnoyer, and M. Barton, Nottingham, ‘* Washing machine.”— 
Dated 20th June, 1860. 

This invention consists in a bearing carrying two standards, in which are 
bearings supporting near their upper end a horizontal shaft, on which are 
keyed two bevel wheels, having half the teeth of each wheel cut away ; each 
of these wheels alternately gears into a similar wheel, but having no teeth 
cut away. This wheel is supported on a horizontal bearing placed about 
midway between the bottom bearing and the shaft above named. The 
wheel is moved half round by the revolution of one spur wheel, and the 
same distance back again by the revolution of the other spur wheel. The 
wheel driven by the spur be b- has a square hole in it, through which is 
— the shaft of the dolley pegs, which is square fora portion of its 
length, and is free to pass up and down the square hole in the wheel. 
Below the bearing carrying the wheel a collar is placed, moving on a pin as 
an axle, the pin being passed through the peg shaft. Below the collar is a 
forked lever embracing the shaft, and working on a pin in one of the stan- 
dards, the other end of a lever being connected to a rod which is forced 
downwards twice during one revolution of the horizontal shaft by a cam on 
the same shaft, thereby lifting the dolley pegs up twice during each partial 
revolution, the pegs falling down by their own weight. The dolley pegs 
work in a suitable vessel, and the inventors propose to use the maratus 
which gives motion to the dolley in an inverted position, as well as on 
the top side thereof.—Not proce with. 


1505. D. Lee and A. Weisn, Leeds, “‘ Preparing and polishing marble.”— 
Dated 2st June, 1860. 

This invention relates to the use or employment of machinery instead of 
hand or manual labour for preparing and polishing marble, and the im- 
provements consist in having the “grits” or rubbing stones fixed in ri 
or circular frames of iron or other suitable material, the said stones being 
faced or made even on the side or dise surface. A series of such rings or 
frames are constructed and set with stones of different qualities or fine- 
nesses of grit in each respectively. Each of these rings or rubbers is made 
to made to fit loosely to the end of a vertical spindle, or in such manner as 
not to be suspended, but capable of rising and lowering as required, and to 
be driven or caused to rotate thereby. Underneath ‘the spindle is a table 
or carriage on which the marble to be operated upon is fixed. Rotary motion 
is given to the vertical spindle, and travelling or reciprocating motion to 
the table or carriage. Water is Qos to the rubber by a pipe or other 
suitable means. The coarse grit rubber is employed first, then the next in 
quality, and so on, by which improved means the patentees are enabled to 
prepare and polish marble with great facility, and with more truth and 
evenness of surface than heretofore by manual labour. 
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have been damped this last week, because the necessary supply of 
coal cannot be obtained to supply them with fuel. 

Since our last, manufacturers of general wares have a tolerable 
supply of orders considering the time of the year, the state of the 
money market, and the fact that only a few travellers are now out. 

The export trade, however, continues in a very inanimate state, 
and the further advance in the rate of discount on Monday will have 
a tendency, it is feared, to extend the depression in that ‘department 
of our trade ; indeed, such a movement being made at this juncture, 
will be sure to produce an effect upon the miscellaneous trades of 
the West Midland Counties, more or less unfavourable. Under these 
circumstances we must expect a continuance of quietness in trade 
in every department, for so long as the stringency in the money 
market continues, buyers of goods for the spring trade will operate 
with caution ; in fact, we have already ample evidence that modera- 
tion is to be the governing principle in the smallness of the orders given 
out, whatever the character of the goods may be; at the same time 
there are indications with regard to the country trade which show 
that its condition is not altogether an unhealthy one. 
workers are moderately supplied with orders. In Birmingham the 
brassfounders are busy; there is a good business doing in the edge- 
tool trade, and the hollow ware trade generally appears to be up to the 








The tin plate | , : : eat 
ee | severe indeed that its effects might last through his life. 





instance. Fortunately, for the defendant and for himself (the Re- 
corder) for it would spare him the pain he would otherwise feel, the 
prosecutor had treated him in a manner which reflected infinite 
honour and credit upon himself. He had returned good for evil in the 
highest degree, and still bearing about him the consequences of de- 
fendant’s violence towards him, he had interposed to ask for that 
mercy in his behalf which the defendant had not showntowards him 
either at the time the assault was committed, or upon the trial, when 
he gave the elaborate instructions to his counsel that he did, caleu- 
lated as they were to be so hurtful to the feelings of the prosecutor. 
It had been the usage in this country, in cases of assault, to pay 
great attention to the desire or request of the successful prosecutor, 
and he would avail himself of it in the present instance. He would 
avail himself of it to mitigate the punishment. But there was 
another circumstance which would enablé him still further to 
mitigate the punishment, which was, that defendant had suffered 
severely from the violent conduct of which he had been guilty. ‘The 
effects of his attack, a violence of conduct almost amounting to 
ferocity, had been visited upon him in a most severe manner, so 
He would 
Under all those 





estimate that suffering as part of his punishment. 


| circumstances he should deal with the case more leniently than he 


average. It isthe gilt toy trade in which the slackness has been most con- | 


siderable for many weeks; that remains in the same condition and 
without a pre spect of improvement. As to the state of other branches, 
there is nothing whatever to call for special remark, the dulness 
being general, and scarcely affecting one branch more than it does ano- 
ther. We are y to note, however, that there is more uwnem- 
ployed labour in Birmingham and in different parts of the district 
than there was before Christmas ; 
manufacturers in Birmingham have placed their men on short time. 
The failures in the leather trade have occasioned a considerable 
falling off in the orders previously under execution in Walsall. In 
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the chain and nail trades of East Worcestershire there is but little | 





doing. The horse-nail makers remain on strike, and in the present 
state of trade masters do not much regret that they remain out. At 
Willenhall, as in Birmingham and Wolverhampton, there has been 
a little improvement in the past week, and certain manufacturers, 
who before had had to put their men upon three days’ work a-week, 
have been giving them four ; and, with a view more to the benefit of 
their workpeople than themselves, will continue to do so as long as 
possible. In run cocks, in which there was, a short time ago, so 
much doing, and it was impossible to get orders executed withina 
reasonable time, there is now an utter absence of all inquiry. In 
consequence, small makers, who are oceupied in the manufacture 
of this article exclusively, are now offering them to factors with 
whom they have not before had any dealings. The effect of this 
state of things is of course considerably to reduce prices at which 
such goods have hitherto been produced. The reduction of prices 


is not, however, sufficient temptation to induce purchases by mer- | 


chants or factors, and the result is, that there is much unemployed 
labour and distress, for the operative workers in metals in South 
Staffordshire are not more prudent than their brethren in other parts 
of the kingdom. When they are getting money they spend money, 
and when they are out of work they have no reserve fund upon 
which to draw. Because of the extent of the distress amongst the 
operative lock, bolt, latch, gridiron, and currycomb makers and others, 
steps have been taken by the Vicar of Willenhall and other leading 
residents to obtain funds to relieve the prevailing distress. A meet- 
ing was held on Monday, and, including a balance of £15 from a 
similar fund collected in 1855, £50 was subscribed at the meeting, 
when a canvas of the town having been determined upon, it was 
forthwith instituted, and, at the time of our writing, between £120 
and £130 had been got together. This, it is intended, the 
various committees who have canvassed the town for contributions 
should themselves distribute, at stated intervals, in bread and warm 
bed clothing. During their canvass the committee were 
acquainted with cases almost as badas some of those with which 
the sympathies of the public have recently been harrowed in connec- 
tion with the distress at Coventry. 


| month’s shipments having amounted to 3: 


otherwise would. The sentence of the Court was, that Henry 
Sparrow be imprisoned one day and pay a tine of £50, and to be 
imprisoned until such fine was paid.—The tine was then paid, and 
Mr. Sparrow left the court with his friends. 

Since our last an inquest has been held on the body of John Pas- 
kin, a banksman, lately employed by Messrs. Bagnali and Sons, at 
the Groveland colliery. On the morning of the tirst inst., before it 


andl Shan, taleee that ne, wove | OO OO deceased walked over the pit’s mouth, and fell to the 
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bottom of the shaft, a depth of 233 vards. 
men in the pit, quite dead, and his body frightfully mutilated. 
jury returned a verdict of Accidental death. 


He was taken up by the 
The 





NOTES FROM THE NORTHERN ANT) EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Tue Coan Trave mw tHe Norn; The Cold Weather causing an 
Active Demand—Tue Tyxe Piers—'Tevecrarnic ComMUNICATION 
with AvstraLia: Present State of the Question—Laivervroo., Dis- 
trict: Progress of Birkenhead: Street Raihcays : Mersey Steel and 
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plosions: Malton: Halifax—Messxs. Parmer Brorners’ Tron- 
PLATED Frigate—Lonpon anp Nortu-Wesrern Ramway: The 
Locomotive Works at Crewe—Manxcuester Steam Borter Assvur- 


ance: Jteport of the Chief’ Engineer. 

The severity of the season—a patent fact which “ nobody ean 
deny”—is causing « brisk demand for coals in the north, last 
2,290 tons. The ship- 
ments of the year just closed amounted to 3,573,377 tons as com- 
pared with 3,299,170 tons in 1859, showing an increase last year of 
274,207 tons. The land sale depots are now requiring large sup- 
plies, and the coasting trade is good, while in London the sales have 
been large and higher than for some years past. This general 








| activity there is reason to suppose will not bate for some months to 


made | 


| quarters at moderate prices. 


In the Birmingham Bankruptey Court, on Monday, in re F.C. | 


Perry, Roughwood, Hallfields, ironmaster, was called on. This was 
a meeting for the declaration of dividend in this estate, Mr. Hodgson 
(firm of Hodgson and Allen) appearing for the assignees. He 
applied to the court for an adjournment until the 20th of February, 
en the ground that there were a number of claims which required 
settlement before an arrangement as to the dividend could be made. 
The meeting was accordingly adjourned. 


| position of the important question of tel: 


come, Inasmuch as stocks are everywhere low, and the means of pro- 
duction are at present hardly equal to the consumption. The iron- 
making and manufacturing demand continues steady, varying but 
little. It is sufficient to absorb large quantities of coals for which 
there would otherwise be difficulty in finding a market, and if the 
price of iron were somewhat better these quantities would be much 
increased. The activity which characterises the coal trade is also 
felt as regards coke, for which there is a good demand in most 
The makers of the best qualities are 
now able to keep their establishments nearly in full operation, and 
as the requirements of the iron trade increase, an extension of coke 
works will probably be necessary. Another point of interest in the 
north is, some damage has been done to the Tyne piers by recent 
heavy gales. 

The Liverpool Albion gives an interesting summary of the present 
aphic communication 
und and her Australian colonies. Four routes are 
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| enumerated by Sir R. 8. M‘Donnell, governor of South Australia, 


The noted case of Griffiths v. Sparrow was terminated on Tuesday | 


before Mr. M. D. Hill, Recorder for Birmingham. It came on on the 


previous day, when Mr. Henry Sparrow surrendered for judgment. | 


Mr. Adams appeared for the 


prosecutor 5 
defendant. 


Mr. Spooner for the 
Mr. Adams said that 


the learned Recorder would re- 


member that this case was tried at the last sessions, and was a case | 


of assault, Mr. Sparrow having been found guilty of inflicting 
grievous bodily harm upon Mr. Griffiths. A point was reserved for 
the consideration of the Court of Criminal Appeal, and it had been 
decided that the verdict had been legally entered. Appearing, as he 
did, for the prosecution, he would state that since the last sessions 
the prosecutor met the defendant at the place of business of a mutual 
friend, when Mr. Sparrow expressed his great regret for the assault 
that had been committed, and begged forgiveness. The prosecutor, a 
man of warm and generous temperament, hearing this, and feeling 
the injury which befel Mr. Sparrow when the unfortunate occurrence 
took place, it being probable that he would never be able to use one 
of his fingers again, could not and did not resist this appeal. Mr. 
Griffiths never felt any vindictive feeling against the defendant, and 
after the apology which had been made, and which Mr. Sparrow was 
ready to repeat in open court, the prosecutor would leave the case in 











the hands of the learned Recorder, praying that it might be dealt with | 


leniently. Mr. Spooner, for the defendant, thanked his learned 
friend for the kind way in which the case had been placed before 
the court. The defendant had suffered much from the wound 
in his hand, and it was most likely he would lose his finger. 
For the production of certificates relative to Mr. 
injuries the case was adjourned till the next day, when Mr. 
Spooner said he thought those aftidavits would be sufficient to prove 
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| cable, in case of injury 


Sparrow's | 


that the defendant himself had suffered a most serious injury aris- | 


ing from the assault which he had committed—one which had 
occasioned him great pain, and which, if the affidavits were correct, 
had maimed him for life. That being the case, and looking at the 
kind and honourable conduct of the prosecutor, as evinced by the 
address of his counsel, looking at the apology that has been made 
by the defendant, the full and complete manner in which he had 
acknowledged the kindness and honourable conduct of Mr. Grif- 
fiths, and his statement that the assault was made suddenly and 
without provocation, and that he doubly regretted the injury 
which he had inflicted, he (Mr. Spooner) hoped it would be in 
the power of the court to deal leniently with the defendant, and 
spare him the degradation of the punishment which the law pro- 
vided.—Mr. Henry Sparrow, addressing the court, said he sin- 
cerely regretted the assault he 
sorrow for it. He apppreciated Mr. Griffiths’ kindness, and 
honourable conduct since he had madethe apology. The Recorder, ad- 
dressing Mr. Sparrow, said he was found guilty at the last sessions 
of an aggravated assault. ' 
in which the verdict should be entered, whether as for an as 
vated or for a common assault. He (the learned Recorder) held that 
the evidence and verdict justified the entry of the verdict as for an 
assault of an aggravated character, and a superior court to which the 
case had been referred declared that his ruling was correct. It would 
have been his bounden, yet painful duty, to have inflicted very 
severe punishment, because it had been clearly proved that serious 
injury had been sustained by the prosecutor, and much pain had 
been inflicted upon him—pain amounting to agony, continuing for 
a long period, and, worse than all, a permanent injury had 
been inflicted upon him. It would, therefore, have been violating 
the spirit of the Act of Parliament, which imposed a severe punish- 
ment for that offence,; to have passed a light sentence in the present 








as having been under consideration by the colonists, and one of 
these, viz., that from Galle to Western Australia, via the Cocus 
Islands, appears no longer to have supporters. The respective 
merits of the western and eastern lines are very nearly 
balanced. The western line, however, possesses this advantage, 
that it would co-operate with the mail service, and would also take 
in Western Australia. Queensland would probably be connected 
with Sydney, whether the eastern line were adopted or not. 
Governor M‘Donnell, however, advocates an overland line, which 
he was the first to suggest, and which every new exploration of the 
interior tends to render more feasible. He points out that the sub- 
marine lines would be circuitous, and liable to interruptions, exten- 
sive coral reefs, likely to injure the cable, being known to exist in 
the seas it would have to traverse. The latter objection is met by 
the advocates of the submarine line by the statement that, according 
to the charts, the cable could, with due caution, be laid quite clear of 
the reefs, on a bottom of sand and mud, where coral is not likely to 
grow. Governor M*Donnell expresses doubts whether the seas be- 
tween India and Australia have been surveyed with the care which 
would warrant such statement, and observes that no surveys have 
been made with reference to the submergence of an electrie cable. 
The comparatively short lengths into which the submarine cable is 
proposed to be divided is, without doubt, a favourable feature in 
that scheme, as it would afford facilities in working, and enable the 
to be easily under-run and repaired. In 
reference to the practicability of a land route, Governor M‘Donnell 
refers to the reports of Major Warburton and Mr. Stuart as sufli- 
ciently encouraging to warrant the hope of its being practicable to 
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carry a line from Adelaide to the northern coast, near the 
mouth of the Victoria. Any route much more to the east- 
ward would probably lead through some extension of Sturt's 
Desert. The obstacle most likely to arise would be a 
scarcity of suitable timber for poles along some parts of 
the line; as upon the distribution of this material the 
cost of the work would mainly depend. The overland route was 
beginn ag to find favour in Victoria, and Mr. M‘Gowan, superin- 
| tender of the telegraph department in that colony, states that, if a 
favourable land route could be found, he would recommend its adop- 
tion in preference to a submarine line. In New South Wales a 


had committed, and expressed his | 


A doubt was entertained as to the manner | 


preference has been expressed for an overland line by Mitchell's 
River, or to Port Essington. Mr. Todd, superintendent of the tele- 
graph department in South Australia, estimates the cost of a land 
line from Adelaide to the north coast, somewhere in the vicinity of 
the Victoria, and a submarine line thence to the east coast of Java, 
at £403,206, Mr. Gisborne’s estimate for a land line from Sydney to 
Moreton Bay, and a submarine line from thence to Java, being 
£842,000. This makes a difference in favour of the land line from 
Adelaide of £438,000, besides a difference of £8,000 in the estimated 
annual cost of maintenance. “ But even,” says Governor M‘Don- 









| nell, “if we suppose the average annual expenditure to be the same, 


the collateral advantages of the proposed route are very great, in- 
eluding, amongst others, the probable establishment of a camel post 
across the interior, the foundation of a prosperous commercial eom- 
munity on the north coast, in the vicinity of Cambridge Gulf, and 
the probable transit near the route so opened (if the country be at 
all practicable) of large numbers of horses to the north coast for 


shipment to the Indian market, at comparatively little expense, in | 


greater security, and by a far shorter voyage, than the route of 
Torres Straits.” There are already, we may observe, 2,500 miles of 
electric communication in the Australian colonies, connecting all 
the principal settlements, and including a submarine line of 230 
miles across Bass’s Straits. 
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Several facts of interest were stated at the last meeting of the 
Birkenhead Commissioners. Thus the tctal number of build- 
ings in the township during the ten years ending December 
$1, 1860, was returned at 1,541. In 1851 the mumber was 77, in 
1852 it was 47, in 1853 it was 29, in 154 the number was 35, in 
1855 it was 83, in 1856 it was 241, in 1857 there were 215, in 1858 
there were 251, in 1859 there were 232, and in 1860 there were 231. 

Mr. Harrison, in reference to the obstruction of the railway omni- 
buses by cars being driven in front of them merely for purposes of 
obstruction, said he believed the commissioners had the power to 
withdraw the licenses of. those drivers who misconducted themselves, 
and he was of opinion that those cab-drivers who practised this 
system of annoyance were guilty of misconduct. The kind of con- 
duct which he referred to he looked on as most discreditable, and 
calculated to prevent the street railway from having a fair trial. If 
it should be persisted in, and the commissioners found they had not 
the power to withdraw the licenses, he for one, and he knew other 
gentlemen who would join him, would establish a Limited Liability 
Company, and thus fight them with their own weapons. Mr. 
Bradley spoke in terms severely condemnatory of the cabmen’'s 
proceedings, and said the committee would use every exertion to 
prevent a repetition of such misconduct. The chairman, Mr. 
Aspinall, and Mr. Harrison said they would do all in their power to 
ensure the street railways a fair trial. We note another matter of 
interest in the Liverpool district. At the Mersey Steel and Tron- 
works a new breech-loading rifled gun, made at the works of Clay's 
rolled puddled steel, on the principle adopted by him, has been 
severely tested. The gun, which is one of an order undertaken by 
the Mersey Company for a Manchester firm, on behalf of a foreign 
| government, stood the testing very satisfactorily. 
| The special characteristic of the week appears to have 
| been the extraordinary prevalence of railway accidents, with 
| reference to which we observe that one journal says :—* We 
|cannot help thinking that much of the existing mischief has 
}arisen from the abandonment of the old plan of placing a guard on 
the outside of the train, so that he could have a watchful eye upon 
| the whole, and give timely notice of any accident. Esconced snugly 
in his van, the only duty of a guard seems to be to apply the brake, 
}and attend to the business at the stations. While travelling the 
passengers are left to take care of themselves, with the certainty that 
should anything occur it will be impossible to make themselves 
heard by either the busy driver or the dozing guard. This ought 
not to be. We must have again the guard placed as a vigilant 
sentinel on the top of the train, with an enclosed box-seat to protect 
| him from the weather, and glass windows that will allow an unin- 
terrupted view fore and aft, so that from his elevated position he can 
| see what the driver cannot, and, by signal, exercise some control 
over the train.” The writer does not seem to be aware that “ glass 
| windows with an uninterrupted view fore and aft” are already sup- 
| plied to most guards’ vans; but when a train parts in two, or a tyre 
breaks, it is to be feared that the best arrangements would be found 
defective. 

Trade prospects, at Sheffield, are still reported to be gloomy, in 
fact it is said that the country, American, Australian, and Indian 
| markets are “ paralysed.” 
| In a poor-rate appeal case in regard to the assessment of the 
Great Northern Railway, in the parish of 'Tallington, Lincolnshire, 
we note some evidence of interest :—Mr. A. Sturrock, locomotive 
engineer on the Great Northern line, stated that he had the manage- 
ment of the rolling stock. There was greater wear and tear over 
the main than the branch lines, as the engines and trains were 
heavier. He estimated for repairs a halfpenny per mile per engine. 
The value of the rolling stock had been improved, and it was now 
worth more than it had cost. The depreciation of rolling stock, &e., 
he estimated generally at 30 per cent., but much of the Great 
Northern was bought second hand, and as constant attention has 
been given to the repairs it was now in excellent condition. There 
was a heavy gradient between Peterboro’ and Corby, and where the 
gradients were heavy there was more wear and tear. He thought a 
penny per train per mile was a very moderate sum to charge for 
wear and tear on the main line. 

A mortifying misprint occurred in the statistical analysis, given 
last week, of the returns received by railway shareholders last year. 
The words * Div. per cent.” were printed “ Discount per cent.” The 
error was an obvious one, and was corrected by the accompanying 
text, but, nevertheless, it calls for notice. 

An important experiment has been made on the Grand Junction 
Canal with a new canal steamboat, having an engine of 6-horse 
power driving a screw, designed by Mr. Burch, of Macelestield. The 
boat and her engine had been previously fully tested in trips between 
London and Birmingham; she had been found capable of towing 
300 tons, and her general “ behaviour” was excellent. Her appear- 
ance is that of an ordinary fly-boat, a boiler and engine being fitted 
near the tiller; but in improved vessels of the same kind, an endea- 
vour will be made to prevent loss of stowage by placing the cabin 
above the machinery. In the trip on the Grand Junction the boat 
traversed six miles in an hour and a half (the number of locks being 
five), the journey occupying in ordinary course two hours and three 
quarters. The saving of expense as well as of time was also ex- 
ceedingly important, horse labour costing at the rate of 6d. per mile, 
and the steam only 2d. The Pioneer—as this experimental boat is 
|} called—was built in accordance with the patented plans of Mr. 
Bureh, and has his peculiar convergement in the buttock lines to a 
| circle of the same diameter as the central dise of his serew propeller, 
| which he calls the dead cirele, because in a true helix the angle 
within its radius is too coarse for effective action, and when those 
parts, as in the ordinary screw are exposed, they not only render no 
service, but become obstructive, and waste a considerable per-cent- 
age of power. The fin blades are attached to the periphery of 
the disc, commencing with a suitable angle for propulsion. By this 
arrangement propellers of small diameters can carry four effective 
fin blades, and, being driven without wasting power at a moderately 
high speed, the full foree of the engine comes into effective action 
on the water. The Pioneer was fitted with her machinery, from 
Mr. Burch’s drawings, by Messrs. Mabon, Gaulton, and Co., of 
Manchester. She was first tried with a cargo against time on het 
way to London, hauling one laden fly-boat, which is the plan pro- 
posed by the Grand Junction Company for working their traffic, the 
locks on their canals being sufficiently capacious to accommodate 
both boats side by side, so that no extra delay occurs on the pas- 
The Pioneer with the two cargoes steamed from Castletield 
to Altrincham at the rate of 4} miles per hour. Mr. Bureh has 
received instructions from the Grand Junction Company to contract 
for the construction of 12 steamers, nine of them to be of the same 
class asthe Pioneer (three to be built of iron, three of wood, and three 
of the two materials combined), as a preliminary step to the building of 
a whole fleet of steam carrying tugs, so soon as the best mode of 
construction is ascertained. ‘The other three boats are to be used as 
tugs only for hauling trains of boats on the long levels of the Grand 
Junction Canal, near London, where, in consequence of the antici- 
pated economy by working with steam traction, an extensive traffic 
in coal, brick, and lime is likely to be developed. 

A grievous state of things has prevailed at Halifax during the 
last day or two. The contractor for the supply of coal to the gas- 
works having been at variance with his labourers, the town has been 
only partially lighted, and in some cases work had to be suspended 
in the mills. 

We note two serious boiler explosions. At Langton, near Malton, 
on Friday, a steam threshing machine was in use on the farm of Mr. 
| Holmes, when the boiler exploded. ‘The persons employed were all 

cathered round the engine at the time for the purpose of taking some 
| refreshment, and the son of the owner of the engine, Leonard Sug 
| grit killed on the spot, while another man named Moor- 
ing was so seriously injured about the head that he died on 
Saturday. Four other men were also much hurt. The engine, though 
! weighing several tons, was foreed forward hy the explosion, which 
| is supposed to have been occasioned by the water-supply of the 


boiler having been stopped by the frost. On Monday an explosion 
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took place at the premises of Mr. J. D. Hutchinson, card manufac- 
The boiler, about forty 


turer, Albert Mill, Cavalry Field, Halifax. 
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horses’ power, was seated within a shed in the yard. On one side 
of the yard is a five-storey mill, twelve windows in length; and at 
the aa of the mill, and opposite where the boiler-house stood, is a 
two-storey building, nine windows in length. The boiler was 
blown completely from its seat, and portions of the plating were 
thrown right ae | left. The ends, with the flues, were blown in one 
mass about 20 yards. One portion of the boiler was blown a great 
height into the air, over the five-storey mill, and fell upon the eaves 
of a cottage about fifty yards distant. The five-storey mill was 
scarcely damaged; the engine also was uninjured, it being within 
that mill. One of Mr. Hutchinson’s foremen, named James Cor- 
dingley, who is believed to have been in the yard when the explo- 
sion took place, was the only person injured. He, however, was 
scalded nearly from head to foot; his head was fearfully cut, and 
several ribs were fractured. ‘The damage to property must be over 
£1,000. 

The large iron-plated frigate in course of construction by Messrs. 
Palmer Brothers, of Jarrow, is rapidly progressing. Upwards of 
1,000 men are constantly employed upon the vessel, which, though 
smaller than the Warrior, promises to be proportionally formidable. 
The exterior of the fabric being lit up by gas, the workmen are 
enabled to prolong their labours after night-fall. 

Additional locomotive works erected at Crewe, by the London 
and North-Western Railway Company, were inaugurated on Fri- 
day with appropriate festivities. Crewe has been created, as all the 
world knows, by the London and North-Western a township of 
9,000 persons, having sprung up under the fostering care of that 
great corporation. ‘lhe company’s works embrace about 17 acres, 
about 63 acres of which are covered with workshops and sheds, and 
furnish employment to upwards of 2,000 hands, 1,900 of whom are 
engaged on the rail-making department and locomotive workshops, 
under the superintendence of Mr. Ramsbottom, locomotive engineer 
of the northern division of the system, which consists of 650 miles 
of railway; and about 130 hands are engaged in the coaching de- 
partment. ‘T'o keep pace with the increase in traffic and general 
prosperity of the line, the locomotive works have been enlarged 
rom time to time, until now their capabilities are such as to enable 
the company to maintain a stock of about 540 engines in efficient 
working condition ; to make up for the wear and tear on the fixed 
plant, and also to construct new engines at the rate of six per month. 
The London and North-Western, with the Liverpool and Manchester, 
Holyhead, North Stafford, and Shrewsbury branches, and the London 
and Birmingham lines, all forma junction at Crewe, to which station 
lines of the first importance converge ; and some idea of the extent 
of the business done at this place may be gathered from the fact that 
about 284 trains pass through tke station each day. In connection 
with this station may be mentipned the steam shed, a commodious 
building affording accommodation for 88 engines, and giving em- 
ployment to 220 hands. The number of engines in steam daily is 
about 50. The facilities for supplying the engines with fuel and 
water are such, that an engine can receive its quantum in about 
14 minutes. ‘The workmen's houses and the town are supplied with 
gas from the gas-works of the company, the weekly make of which 
averages about 400,000 cubic feet. There is a mechanics’ institution 
in the town, with a library containing 2,500 volumes of books ; and 
towards this institution the company handsomely contributes. The 
railway company’s schools are attended by about 700 children, and 
the premises will soon require extension. The enlargements now 
effected consist of a new erecting shop, 280 ft. long and 75 ft. wide, 
fitted with machine-worked travelling cranes; a new smithy, 
supplied with steam hammers, and the most modern tools; a new 
foundry, considerably larger than the old one; and when the works 
are in operation, from 500 to 600 additional hands will be employed. 
The cost of the new portions will be about £35,000. The number 
of persons who were present at the inaugural soiree was 3,000, and 
the water for the tea imbibed was heated in a novel fashion quite in 
keeping with the occasion—two locomotives were made to answer the 
purpose of tea kettles! Besides a strong muster of directors and 
officials, there were present as visitors Mr. Benjamin Fothergill, of 
London; Mr. Markham, of the Midland Railway ; Mr. T. Mackay, 
of Liverpool, and several other gentlemen of local note. 

The monthly statement issued by Mr. R. B. Longridge, chief 
engineer of the Manchester Steam Boiler Assurance Company, shows 
that during the past month 259 boilers have been accepted by the 
board, and proposals received for the insurance of 192 additional 
boilers. ‘Che acceptance of 28 boilers has been deferred, viz., 11 for 
thorough examination, and 17 for repairs or additional mountings. 
‘The total number of boilers for which proposals have been received 
in the year 1860 is 1,851, of which 1,636 have been accepted. This 
increase, which considerably exceeds the previous year, has been 
progressive, the average for the whole year being 154 per month; 
whereas for the last four months the average has been 208 
boilers per month, thus affording satisfactory evidence that 
the services rendered by the company are become better appre- 
ciated by the users of steam power. Further proof of this has been 
given by the decision of the Huddersfield Association for the Pre- 
vention of Steam Boiler Explosions, which, at the annual meeting 
held on the 18th ult., passed resolutions dissolving the association, 
and recommending all the members to insure their boilers with this 
company. The Hudderstield Association, I may observe, was esta- 
blished on the same principles as the kindred association in Man- 
chester, and has been in active operation for some years, during 
which it has been the means of effecting a marked improvement in 
the working of boilers and engines in that district. It was the more 
gratifying, therefore, to find the members of this association frankly 
acknowledging the greater advantages offered by this company, and 
recommending others to avail themselves of them. ‘The number of 
boilers inspected in the month of December is 616, of which 10 
have been internally and 43 thoroughly examined. The principal 
defects noticed were as follow, viz. :—Corrosion of plates, or angle 
iron, 20; fractures of ditto, 15; safety valves out of order, 33 ; 
water gauges ditto, 15. In addition to these, several minor 
defects were observed, to which attention has been directed. Two 
boilers sustained injury to the flues, and have been repaired at the 
expense of the company. One of these accidents resulted from 
deticiency of water. This boiler is provided with glass tube water 
gauge and the usual mountings, all of which appear to have been in 
working order, with the exception of a check valve on the feed pipe, 
through which the water must have passed, and thus escaped into 
an adjoining boiler not in use. The other boiler, which s istained 
damage, is provided with one of Hopkinson’s safety valves and a 
glass tube water gauge, neither of which gave any indication of 
deficiency of water; but the crowns of the furnaces, where the 
collapse occurred, gave unmistakable evidence of overheating. This 
I can only account for by the presence of a peculiar kind of deposit, 
which does not form a hard scale as commonly found in boilers, but 
is precipitated in a very fine powder. I have generally found 
where there was deposit of this kind that overheating took place, 
notwithstanding abundance of water in the boilers. It is very im- 
portant, therefore, in such cases to obtain water from another source. 
The flues of the boiler referred toare 26ft. long by 2ft. 10in. in diameter, 
made of yy plates, and the working pressure 50 Ib. per square in. The 
boiler has not worked many months, and,under ordinary circumstances, 
is well calculated to sustain this pressure. Both flues collapsed in the 
furnace part, but with the exception of one or two edges of the 
plates, they were not fractured, and the quality of the iron appeared 
to be good. Several serious accidents have oceurred during the 
late severe frost, from the explosion of kitchen or bath 
boilers. Such accidents are generally caused by the water 
in the pipes or cisterns becoming frozen, under which cireum- 
stances, if heat be applied to the boiler (which is usually unprovided 
with a safety valve) an explosion will ensue from over-pressure. 
The best preventive is to keep on a good fire during the frost, and 
if the supply of water to the cistern be stopped, unless other means 
be adopted for filling it, no water should be drawn from the boiler. 
Lf, however, these precautions have not been taken, and the water 
in the pipes or cistern has once become frozen, the boiler fire cannot 
be lighted without danger of explosion, so long as the pipes continue 
jn this state.” 























A monster entertainment was given at Crewe on Friday last, by 
the directors of the London and North Western Railway Company 
to their workmen, om the oceasion of the completion of a new work- 
shop. About 3,000 persons sat down to tea in the workshops, which 
were splendidly decorated for the occasion, and the tea was made in 
two gigantic and original kettles; two locomotives engines being 
employed for the purpose of making the “ Chinese brew.” Several 
of the directors were present, and the evening appeared to be spent 
in the most pleasant manner. 

Irish Matrers.—Measures are in progress to have a line of suit- 
able screw steamers running between Liverpool and the Albert 
Basin of the Newry Canal, under the auspices of a local company. 
The arrangement is one that would supply a want keenly felt by the 
merchants and traders of Newry, particularly those engaged in the 
grain trade, both in Newry, Tandragee, Gilford, and Portadown.— 
At a meeting of the Harbour Commissioners of Sligo the following 
resolution was passed :—‘* That we are of opinion that the railway 
line originally laid out between Sligo and Enniskillen, if completed, 
would develope the resources of the country; and that we approve 
of the direct route to Enniskillen vié@ Manorhamilton.” 

PREVENTION OF Ram.way Disasters. —In_ reference to railway 
accidents, and their prevention, we feel it to be our duty to draw 
attention to the proposal and invention of Mr. Thomas Wright, of 
George-yard, Lombard-street, which consists in the establishment of 
a guard-rail as its principal feature, which he designates a “safety 
kerb,” being equivalent to the ordinary kerb in our paved street, 
which prevents carriages from running on to the footway. This 
safety kerb, as applied to railways, is an iron rail situated outside the 
rails on which the carriages travel, and parallel to them, but at an 
elevation of 9 in. abovethem. This would not, of course, prevent a 
carriage running off the travelling rail, but effectually prevent any 
dangerous result, asa train running over an embankment or a 
viaduct. Mr. Wright also proposes to fix at each of the four corners 
of every carriage, engine, and tender, a life-guard, which is equiva- 
lent to the support on a Hansom’s cab; so that, in the case of an 
axle or tyre breaking, the life-guard would simply drop down upon 
and within the safety kerb — not only supporting the carriage, 
but immediately acting as a skid or brake, whilst it also would 
prevent the carriage from swerving or rearing. No carriage 
could leave the line, or get over the kerb; and whenany deraillement, 
as the French say, should occur, no carriage could drop more than 
a space of 3 in., and would be transformed into a sort of sledge, rest- 
ing upon the safety kerb, until the train could be brought up. The 
cost of this kerb-rail per mile would be about £1,000; but what 
amount is too great for the attainment of safety? We have seen the 
model, and recommend it to the attention of the public. We 
understand that the inventor, Mr. Thomas Wright, has received a 
very flattering letter on the subject from the King of the Belgians.— 
Railway Record. 

Main DratnacGe Works.—Mr. Bazalgette, the engineer to the 
Metropolitan Board of Works, has drawn up a report on the pro- 
gress of the main drainage works on the north and south sides of the 
Thames, of which the following is an abstract :—The bulk of the 
main drainage works has of necessity been stopped for a considerable 








portion of the past month on account of the frost. The northern high | 


level sewer works will probably be recommencedand rapidly finished 
off as soon as the weather permits. The middle level sewer, which 
has been re-let to Messrs. Thomas Brassey and Co., also awaits a 
change in the weather. The arrangements for placing Mr. Furness 
in possession of the land along the whole line of the northern 
outfall sewer are now nearly completed, and this work will be com- 
menced in the course of the present month. The Ranelagh Storm 
Overflow Sewer, across Hyde Park, progresses satisfactorily, works 
to the amount of £5,700 having been completed, in addition to the 
underpinning of the old sewer to the value of £2,688. On the south 
side of the river the southern high level sewer is now in progress at 
five different points, three on the main line and two on the Dulwich 
or Effra branch. The value of the work done is about £5,800, and 
the total length completed is 3 miles 1,812 ft. The southern outfall 
sewer continues to be carried on in a ve business-like and satis- 
factory manner. The tunnel under Woolwich is about 1 mile in 
length, and varies from 45 ft. to 75 ft. in depth; four shafts have 
been sunk, and 2,253 ft. of tunnel completed, the headings being 
lighted with gas, and the miners working day and night; the tunnel 
will probably be completed next autumn. The rest of the work is, 
with trifling exceptions, being constructed in open cutting, and 
about 6,527 ft. have been completed, making 1,510 ft. in tunnel and 
open cutting. The value of the work done is about £80,000. | The 
works for the low level sewer under the Surrey Gas Con- 
sumers Company’s property now progresses _ satisfactorily ; 
the water having been subdued, the excavations are nearly com- 
pleted. The Earl outlet was in a very dilapidated condition; it is 
now being reconstructed, and the sewage conveyed through pipes to 
low water, and this will form a storm overflow in connection with 
the low level sewer. 

Tue Steam Ram Reststance.—This ship, now appreaching com- 
pletion at Milwall, is 280 ft. in length, 54 ft. in breadth, and 39 ft. in 
depth. As in the case of the Warrior, it is only over a portion of 
the entire length that she is covered with the armour plates. The 
part thus covered is 146 ft. in length, by 19 ft. in depth, or about 
5 ft. below the water line. This leaves a space of nearly 70 ft. at 
the bow and stern unprotected ; but the absence of armour plates is 
fully compensated by such a series of transverse and longitudinal 
bulkheads in both these portions of the vessels, that they may be 
riddled by shot without at all endangering the safety of the ship. 
Supposing the extreme case of these bulkheads being knocked away 
altogether, the centre of the ship, constituting a shot-proof battery, 
would remain buoyant, and impervious to the heaviest shot. The 
stem piece, or bow, projects forward in a curve, closely resembling 
the outline of the breast of a swan when swimming. The striking 
part is formed of a massive piece of iron 2 ft. 3 in. deep, and about 
8 in. thick, the most advanced portion being below the water line, 
se that a blow struck would open a yawning chasm in the side of 
the opening vessel, through which the water would rush with suffi- 
cient force to sink her in a few minutes, if she was not completely 
run down by the superior foree and weight of the “ram.” The 
beak and bows of the ship are strengthened by a longitudinal bulk- 
head, formed upon a cellular principle, with iron plates, which ex- 
tend backwards for a distance of 50 ft. riveted firmly together, and 
crossed and re-crossed in every direction, for the purpose of giving 
additional strength. At the stern, the same enormous strength has 
been provided for. The sternpost is formed of one mass of iron, 25 
tons weight jn its finished state; it is 8 in. thick, and over 30 ft. in 
height. The sole-piece upon which it rests weighs 9 tons, is of 
wrought-iron, and 6 in. thick. The keel plates are of the best pos- 
sible description of rolled iron, and are 1} in. thick. From these the 
plates gradually diminish in thickness, wntil in the upper portions 
they are of three-eighths iron. The scantling and dimensions of 
the plates, girders, and deck beams, are in the Resistance the same 
as the Warrior; so that, allowing for the difference in tonnage, the 
“ram,” being a smaller vessel, is much the strongest. The upper 
and main decks are of iron, supported on rolled wrought-iron gir- 
ders. In the construction of the hull the same cellular principle, 
which was first employed in the Britannia Bridge, and later in the 
Great Eastern steamship, has been adopted, so that rigidity and 
strength are obtained to an enormous extent. The iron plates are 
4} in. in thickness, and they are bolted, as in the case of the War- 
rior, upon two layers of teak timber each 9 in. thick. The tonnage 
of the Resistance is 3,700 tons, and her engines will be of 600 horses’ 
power. Her lines, though not so fine as those of the Warrior and 
Black Prince, are still well calculated for high speed, and it is an- 
ticipated that 12 knots will be attained. The armament will be 
the Armstrong gun of the heaviest calibre on the fighting decks, and 
pivot guns at the bows and stern. The contract price of the hull 
was £44 per ton, and for the engines £60 per horse power. It is 
expected that the Resistance will be ready for launching in the 
course of the next month. The Defence, sister ship to the Resistance, 
is well advanced at Messrs. Palmer's works, at Newcastle, and 
will shortly be ready for launching.— Observer. 
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PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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| QUICKSILVER .. es 

Raits.—But little has been done this week. Market flat, at our quota~ 
tions. 

Scotcu P1e-1rox.—In consequence of the tightness prevailing in the 
money market, but little business has been done in this article, and prices 
have further declined about 9d. per ton, closing at 49s. €d. cash, and 5s. 6d. 
three months open, for Mixed Numbers Warrants, in Glasgow. 

SPELTER is quoted lower. 

CorreER dull of sale. 

Leap in good demand. 

Tix.—On the 7th inst. a reduction of £4 per ton was made in English. 
Banca now quoted nominally £132, and fine Straits £128. 


Tin Puates continue depressed. 
MOATE AND CO, 65, Old Broad-street, London. 
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0 Nett cash. 
GLAsGow, 9th January, 1861. 

The market, during the past week, has been affected by the unsatisfactory 
news from America, and the further advance in the Bank rate of discount 
to7 per cent. Considerable uneasiness has prevailed in our market, and large 
sales have been made. Makers’ iron has been offering largely, and prices 
have fallen in sympatiry with Warrants. 

To-day the tone has improved, and business was done at 49s. 14d. cash ; 
yesterday, 48s. 10jd. was accepted. 

Exports last week were 5,202 tons, against 4,812 tons in corresponding 
week last year. Suaw, Tuomson, and Moore, Metal Brokers. 


Tue Pic-1RoN TRADE.—The market for pig-iron has exhibited a drooping 
tendency through the entire year of 1860, in all the districts of England, 
and the stocks, as a rule, have increased considerably in Staffordshire, 
Shropshire, North Staffordshire, Lancashire and Cumberland, Derbyshire, 
and Scotland. We quote the following from a letter sent to us by one of 
the most extensive and experienced men in the iron trade, in which we 
entirely concur :—‘‘Our iron trade looks gloomily enough, and I own I do 
not share in the hopes of some, that a great improvement will mark this 
year: we make too much, and that by some hundreds of thousands of tons ; 
the surplus produced beyond the demand lowers the price of the whole. 
There is no cure but driving out of the trade the class of producers who 
must make iron, even though compelled to sell at a loss.” The gross 
number of furnaces in the South Staffordshire district is 193 ; in Shropshire, 
42; Forest of Dean, 8 ; North Staffordshire, 31; Stockton and Darlington, 
80 ; Newcastle-on-Tyne, 18 ; Lancashire and Cumberland, 23 ; Yorkshire, 20 ; 
Northampton, 4; Wiltshire, 5; Derbyshire, 24; South Wales, 203 ; North 
Wales 15, and Scotland, 175; in all, $31 blast furnaces in the United 
Kingdom ; of these 268 are blown out, and the remaining 563 are now at 
work, and preducing annually the eno:mous quantity of 4,560,300 tons of 
It must, however, be borne in mind that it is impossible to say 
the exact make of each furnace ; nevertheless we have the returns of the 
whole kingdom before us. We are struck with the amazing difference in 
quantity turned out by one furnace in different districts. Schneider, 
Hannay, and Co., made 427 tons of beautiful hematite iron out of one 
furnace the week before last. We find South Wales, Cleveland, and Scotland 
making large quantities; on the other hand, Shropshire, Staffordshire, 
and the Forest of Dean comparatively smaller. After weighing the statistics 
before us we decided upon setting the average make down at 150 tons per 
week for each furnace, and the above result follows from this calculation, 
which we believe to be correct. If the 268 furnaces now idle were put into 
blast, the addditional produce would be 2,090,400 tons, which, added to the 
amount already made, would give the enormous annual yield of 6,650,700 
tons. It will be observed by our published list of this time last year that 
there are 21 furnaces less in blast now in South Staffordshire than at that 
time.—Griffith's Circular. 

A Goop Watcn at A Moperate Prict.—* The stranger, in walk- 
ing through the city of London, must be astonished to see so many 
establishments whose windows are filled with watches and jewellery 
of the most costly description. Among these there is one fast rising 
into celebrity for the beauty and excellence of its productions—we 
mean the establishment of Mr. J. W. Benson, watch manufacturer, 
of 33 and 34, Ludgate-hill. As a good watch is admitted on all 
sides to be indispensable to the man of business, we have great 
pleasure in pointing out a watch manufactory where our friends can 
purchase the article without paying an exorbitant price.”—Daily 
Telegraph. 

Benson's Tllustrated Pamphlet, post free for two stamps, is 
descriptive of every construction of watch now made. Watches 


safe by post to all parts of the globe.—Apv, 
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TRANSACTIONS OF THE MANCHESTER 
GEOLOGICAL SOCIETY. 
Session 1860-61. 
Ordinary Meeting, November 20th, 1860. 
Sir J. P. Kay-Suvrriewortn, Bart., in the chair. 

Mr. Jonny Taytor, jun., made a communication respecting a 
petrifying spring, which deposited travertine at the foot of Kinder 
Scout, Derbyshire, and came out of the millstone grit there, and 
which he had described at length in the “ Geologist,” of the present 
month of November. 

Mr. Binney exhibited a large crystal of selenite, 3 in. in length, 
found in the “till” or drift clay in North Cheshire, between Egre- 
mont and Birkenhead. It was picked out of the face of the cliff, 
and, not being water-worn, it had evidently been formed since the 
clay had been drifted into its present position. Several instances, he 
said, were on record of similar crystals having been formed in a 
comparatively short period of time. He mentioned one in which 
the clay from the tunnel through Primrose-hill, on the London and 
North Western Railway, contained no crystals when first dug out, 
but. in a very short time after it was found to be filled with them. 
They appeared to have shot through the mass in every direction in 
the course of a few days. 

Mr. W. Roby Barr stated that he had recently seen gypsum in the 
“till” between Egremont and Seacombe. 

Mr. Binney remarked that these facts showed that the drift clay 
often contained a considerable quantity of sulphate of lime diffused 
through its mass. Altogether the drift deposits throughoutthe country 
required to be more attended to. A great amount of important 
information, he was convinced, would be derived from a patient, 
careful, and minute examination of the drift in different localities. 
Too little attention had hitherto been bestowed upon deposits of this 
kind, which might, he thought, if properly examined, afford traces of 
the works of man in this country at an earlier period of the earth’s 
history than he had generally been supposed to exist in these 
regions. The flint implements found in the drift near Amiens 
showed, in some measure, the kind of discoveries that might be 
expected. Indeed, we could hardly tell yet what our careful 
researches in this much neglected deposit might reveal to us. What 
we want is that each member of our society should carefully examine 
the drift in his own neighbourhood. Sections should be got when- 
ever it was practicable to obtain them. If a mill-pond was being 
dug, a cutting made, or a pit or a well sunk, the geologist should 
avail himself of the opportunity to collect all the facts he could. By 
each member pursuing this plan in his own neighbourhood, a mass 
of highly important facts would be collected, which might ere long 
throw an entirely new light upon this hitherto comparatively 
obscure department of geology. 

The president said it was very desirable that a brief manual 
should be printed and put into the hands of young and energetic 
geologists of the district, pointing out the kind of facts they ought 
to record, and the sort of phenomenon they should take cognisance 
of. Such a guide book would be of great value; for there were 
several young men in his neighbourhood, who, he was sure, would 
make a good use of it, and who would soon amass a valuable collec- 
tion of facts, did they but understand upon what principle their 
inquiries were to be conducted. 

Mr. E. W. Binney, F.R.S., F.G.S., then ‘read a paper, illustrated 
by a map and sections, entitled, “Observations on Down Holland 
Moss.””* 

Down Holland is situated to the west of Ormskirk, about midway 
between that town and Formby, which lies on the sea coast. The 
underlying rock in this district is the new red sandstone, the dip of 
which varies from N.W. to 8.W. in the neighbourhood of Orms- 
kirk, Down Holland, and Halsall. At the two last-named places the 
rock is succeeded on its dip by deposits of peat, which occupy the 
low lands in the western portions of these townships, and extend 
through Formby to the sandhills adjoining the sea. In the upper or 
eastern part of Down Holland Moss, this peat is of the common 
black kind, very much decomposed, and showing very little vege- 
table structure. Its thickness is from 2 ft. to 3 ft. Under it is a bed 
of white sand, varying from 1 in. to 2 ft. in thickness, and rest- 
ing on a blue or brown clay, resembling the common till. Trunks 
of trees, such as oak, pine, and willow, lie prostrate in the peat, near 
to their stools, which are seen in situ standing upright in the sand 
and clay where they grew. These trunks are so numerous as to 
exhibit the appearance of a forest prostrated by the action of the 
wind or the hand of man. In proceeding to the west and north of 
Down Holland township to the brook which divides it from Formby, 
the peat gradually thickens. Near the junction of the Barton Brook 
with the Fleam Brook is a tract of peat land, about 100 statute 
acres, the greatest portion of it in Down Holland, but some of it ex- 
tending across the brook into Formby, which affords a fluid bitumi- 
nous matter, which, on being examined, has been found to be 
petroleum. Peat saturated with this, when dry, burns with a bright 
white flame, and is known among the farmers of that district by the 
name of “light turf,” from the circumstance of its being used by the 
country people in lighting their fires. 

The greater portion of the moss lies at a lower level than the high 
water mark of the sea at Formby. The whole of it has been under 
cultivation for fifty or sixty years. The peat, to the west, disappears 
under a covering of drift sand, brought by the winds from the 
sand-hills near the beach. 

In walking over the land where the peat contains petroleum, 
its presence was indicated by an empyreumatic smell, and the 
water in the ditches was coated with a thin film of an oily iridescent 
fluid (petroleum) which floated upon its surface. Immediately 
upon the black decomposed peat forming the soil in some stubble 
fields was found a hard black pitchy layer, of three or four inches 
in thickness, the material of which yields no smell unless it is 
burnt. On being exposed to the atmosphere for some time the 
pitchy matter lost much of its inflammability, and was ultimately 
converted into black mould. This substance occurred also under 
the roots of the grass in old sward fields, but it there yielded an 
odour similar to that given off by the petroleum that floated upon 
the surface of the water, and pervaded the moist peat. In order to 
ascertain the thickness of the deposit of peat, a hole was made ina 
#rass field with a 6-in. boring instrument, when the following beds, 
in descending order, were found :—t 

Yds. Ft. 

1, Black decomposed peat, with scarcely any vegetable 

structure ; the lower part hard,and of a pitchy nature 0 0 8 
2. Black peat, very moist, full of petroleum, and showing 
few traces of vegetable structure, except in the lower 


In. 





parts of it, which contained compressed reeds, &e. 1 0 10 

2 rere 5. cs ke cs wes oe a lt ee A OOS 
4. Dry, mouldy peat, containing seeds resembling mustard 
seed. Sey! lower part of this bedglike No. 2, was 

reedy, but devoid of empyreumatic smell.].. .. .. 1 1 0 

© Dem nk ke 5c ks ie o 0 6 

6. Blue sandy clay—depth penetrated .. a 

ee Ss Se. a Se ek de, a et a OO 


This bore hole being left open and examined three weeks after- 
wards, was found to be filled with water to within 2 in. of the top. 
Upon the surface of this water was a thin film of a yellowish oily 
matter, having a most offensive smell, similar to that emitted by a 
mixture of sulphuretted hydrogen and ammoniacal gases. This 
occurred on the surface only; for immediately below it was found 





* By way of preface, he said the main facts of this communication had 
been laid before this society seventeen years ago; but as the paper was 
little known, and the facts it contained were of an interesting nature, 
as tending to explain how coal beds might be formed, and to show, among 
other things, the manner in which a single seam, as is often the case in the 
coal formation, is split up or divided into two or more seams, he thought 
this second edition of it would not be unacceptable, or without its use to 
“— of the ene y — of the society. 

am inde to J. H. Talbot, Esq., of Wrightington, for being at 
the trouble of — these bores, and for a considerable portion of the 
information contained in this paper, : 








the petroleum, yielding an empyreumatic odour as before mentioned. 
Several holes were made to ascertain the thickness of the upper bed 
of peat, which was found to increase towards the west and north- 
west. The parting of silty clay gradually thinned, and finally dis- 
appeared towards the north and east. 

"he upper bed of peat, and its underlying stratum of silty clay, 
was found to continue across several fields to the west from the 
above hole without any variation, the peat being full of the iridescent 
oily fluid. It then begins to be overlaid by a deposit of fine light 
coloured sand, resembling that composing the sand-hills near the 
beach at Formby, and evidently brought thence by the winds. This 
bed of sand, at first thin, soon increases to a yard in thickness, and 
no doubt gradually increases under the village of Formby, all the 
way to the sea. Some of the men employed in boring stated that 
the beds of peat and clay were at times visible under the sand at ebb 
tide on the h of Formby—a statement which was confirmed by 
Professor Harkness, F.R.S. 


On the Origin of the beds of Silty Clay and Peat, and their resemblance 
to certain of the Carboniferous Strata. 

The present position of the two beds of peat, the parting of silty 
clay between them, and the circumstance of their being partially 
covered up by a deposit of sand, are all subjects of interest. The 
greater part of Down Holland and Halsall, and the whole of Altcar 
and Formby are based upon a deposit of till, which probably rests 
upon the upper new red sandstone formation, though this rock is 
seldom seen, except in the upper part of the district. On the top of 
the hill a thin bed of whitish sand, about 14 in. or 16 in. thick, 
frequently occurs. In the eastern parts of Halsall and Down Hol- 
land, this sand generally forms the substratum upon which the peat 
reposes ; but in the southern and western parts of those places, as 
well as at Formby, the peat rests upon a silty clay occurring above 
the sand. The lower bed of silty clay effervesces strongly when 
treated with sulphuric acid. From its composition scarcely a doubt 
can exist but that it was deposited by the waters of the sea that 
formerly flowed from the south, near the bed of the present river 
Alt, over the greater portion of Formby and Altcar, and the lower 
part of Down Holland. Owing to the shifting of the sands in the 
adjoining sea, and the consequent changing of the channel of the 
Alt into the estuary of the Mersey, a sand bank was thrown up, 
which not only prevented the sea from flowing along its accustomed 
course upon the low lands of the townships just named, but also 
pent up the waters on the land side, and prevented the drainage of 
the whole tract of ground adjoining the Barton and Fleam Brooks 
and the river Alt, and thus caused a morass which produced the 
lower bed of peat. 

Upon the shifting of the barrier of sand next the sea, the waters 
again flowed over the lower and western part of the morass last 
described, leaving the parting of silty clay. This last deposit, when 
treated with acid, effervesces briskly, and in other respects resem- 
bles the upper bed. After a time a second bank of sand, similar to 
the one first named, was thrown up, which stopped the ingress of 
the sea and the egress of the fresh water, so as to cause a second 
morass, which produced the second bed of peat. Should the arti- 
ficial drainage of this district be at any time neglected, there is 
every probability that it would be again converted into a morass. 

These beds of peat and their associated strata of silty clay, in 
their thickening and thinning, afford us considerable information as 
to the mode in which many of the coal seams in Lancashire and 
other localities were formed, and explain to us the origin of the 
partings which frequently occur, as well as show us that the 
vegetable matter now forming coal might have grown, and in all 
probability did grow, on the very places where the mineral is found, 
and was not drifted there by the action of water. Difference of 
thickness in the same seam, and instances of a single seam being 
sometimes divided by a parting of clay, so as to become two, are 
facts that have been adduced as strong objections to the hypothesis 
that “ the material of which coal is composed grew on the spot where the 
coal itself is found.” Instead, however, of these facts being in- 
compatible with the hypothesis just mentioned, they afford a strong, 
if not an unanswerable, argument in favour of its correctness. The 
thinning out of the upper bed of silty clay between the two strata of 
peat, so as to allow the latter to unite, is an exact resemblance of 
what is seen in the parting of fire-clay, in the 4 ft. mine at Pendle- 
ton. In that mine there are two seams of coal, the one 4 ft. and the 
other 10 in. in thickness, with a parting of 3 ft. of clay between 
them. In one of the adjoining mines, 400 yards to the north-west, 
this parting of clay is seen gradually to diminish till the two seams 
of coal run together, forming one bed of 5 ft. 2 in. in thickness. 
Similar instances might be adduced from almost any coal-field. On 
the banks of the Alt, the lower bed of peat, situated between the 
two strata of silty clay, is seen to diminish cage | in thickness, 
and finally to vanish towards the south, allowing the two deposits 
of silty clay to unite into one—thus affording an exact resemblance 
of What is so often seen to take place in the true coal measures. 


On the Composition and Origin of the Petroleum. 


Although it is not uncommon to find traces of an oily matter 
floating upon the surface of the water that drains out of peat bogs in 
the low mosses of Lincolnshire and other parts of England, no in- 
stance was known, at the time when the facts here detailed were 
collected, of the occurrence of peat so strongly impregnated with 
petroleum as that found at Down Holland. Petroleum, or “ rock- 
oil,” is found in various parts of the world,—in the Birman empire, on 
the banks of the Irawaddi, are powerful springs of it; it is abundant 
in Persia; it occurs in Barbadoes; at Tegernsee, in Bavaria; in 
Auvergne, near Claremont; in Switzerland, near Neufchatel; at 
Amiano, in Italy; and in Sicily; and near the volcanic isles of 
Cape de Verde the sea is sometimes covered with it. It is usually of 
a dark yellowish brown colour, more or less liquid as the tempera- 
ture is higher. It consists of a combination of carbon and hydrogen, 
and from it naphtha and paraffin are sometimes obtained. Soon after 
the nature of the Down Holland peat was noticed, the author enter- 
tained the idea of manufacturing an oil containing paraffin from it, 
and though that substance could be obtained, it could not be got in 
sufficient abundance to pay the cost of procuring it, hence the inten- 
tion of using it for that purpose was abandoned. 

specimen of the pitchy peat, possessing an empyreumatic smell, 
found about six inches beneath the surface in an old sward field in 
Formby, was analysed by the late Professor John Eddows Bowman, 
of King’s College, London, and 100 parts were found to contain :— 


Carbon... .. oc co oo se co co O61 

Hydrogen .. .. «2 2 oc 6 «oe 886 

Oxygen co ce ce ce co co cc BOCS 

. . 100 

Common peat, according to Regnault, contains— 

Carbon... «2 «2 oc -« 60°89 

Hydrogen .. «+ «- 6°21 

Oxygen ‘ss 32°00 

100 


On comparing these it is seen that the former—the pitchy peat—has 
lost +58 of carbon and 2-07 of oxygen, and gained 2°65 of hydrogen. 

In a specimen of dark empyreumatic oil (petroleum) skimmed 
from the surface of a stagnant pool of water drained from the upper 
bed of peat, where that deposit is covered by a bed of about 15 in. 
of drift sand, Professor Bowman found C;3 united to H If this is 


ow 
compared with woody fibre, we have as follows :— 


c. H. 0 
+. 160 


Woody fibre... .. 123 123 
Petroleum .. ° 73 6 0 
lame cc ce oe 6 59 128 


The pitchy deposit found under the surface in the ploughed fields 
possessed little or no smell, the volatile oil affording it having no 
doubt evaporated. The specific gravity of this pitchy matter was 
greater than that of the petroleum, probably from its having lost 
some of the lighter constituents of that oil, and also from its having 
combined with a considerable amount of oxygen. 





The next point was to ascertain the source whence the petroleum 
in this locality was derived. At first it was imagined that it might 
have its origin from some spring which flowed up through the moss 
from a fissure in the strata underneath. But after the underlying 
silty clay, sand and till were found to.give no trace of any such oil- 
spring, and after the lower bed of t was found to be not only 
destitute of petroleum, but quite dry, the inevitable conclusion was 
arrived at that the oil could not have come from below. An oil- 
spring rising out of the higher land of Down Holland, or Halsall, 
and flowing down into the moss, was then thought of; but the peat 
on the eastern side of the moss, although moist, and nearest to such 
a spring, if it existed, was totally destitute of petroleum. Hence the 
hypothesis that the petroleum was derived com a spring seemed 
altogether untenable. 

One peculiar feature connected with the upper bed of peat next 
arrested the attention: it was this:—The western portion of it was 
covered up with sand; and, according to information derived from 
Professor Harkness, probably subject sometimes to an infiltration of 
sea water. These circumstances, added to the fact of the petroleum 
being found most plentifully at the edge of the sand, led to the con- 
clusion that it is produced by the decomposition of the upper bed of 
peat, where it is overlaid by the sand. 

The chemical process by which the oil has been produced from 
such materials in such a situation will be more likely to be properly 
explained by the chemist than 7 the geologist ; all that need be said 
here is that the petroleum is probably the result of a slow fermenta- 
tion or combustion of the vegetable matter composing the peat, and 
has been produced in a manner somewhat analogous to the hydro- 
carbons obtained by the destructive distillation of wood in close 
vessels. 

Specimens of the pitchy peat and of the silty clay, mentioned in 
the paper, were laid upon the table. 

In reference to the question whence the petroleum mentioned in 
the paper was derived, Mr. Edward Hull, B.A., F.G.8., observed 
that it seems clear that it could not have proceeded from the rocks 
underlying it, as there was no trace of that substance in the stratum 
of sandy clay lying immediately under the peat. As sand has the 
property of retaining heat for a long time, was it possible that the 
rays of the summer sun, operating and perhaps accumulating in suc- 
cessive years, might have so far heated the mass of sand over-lying 
the peat as to bring into operation a proces of slow distillation 
at a very moderate temperature? This is the more probable since 
nature appears to have the power of performing, by means of a long 
tinte, and a very moderate temperature, operations which the che- 
mist performs in a short time by the application of great heat. He 
thought the paper a very interesting one, and he begged to move 
that the thanks of the meeting be given to Mr. Binney for bringing 
it forward on this occasion. 

On being seconded by the Rev. George Perkins, M.A., the motion 
was carried unanimously. 

Mr. Binney observed, in reference to the [remarks made by Mr. 
Hull, that a higher temperature than that alluded to by that gentle= 
man was most probably required for the artificial distillation of 
petroleum from a substance like this peat. 

The President considered it highly probable that the petroleum 
was produced by means of heat—heat, however, not derived from 
an external source. The amount of warmth to cariy on the slow 
distillation already alluded to was most likely to be evolved by means 
of some chemical process operating slowly upon that part of the 
bog which was overlaid by a mass of sand, which, retaining the 
heat, would supply an external agent to prevent the escape of the 
gases and other products of fermentation, by the combination of 
which the petroleum was apparently formed. 

Mr. Dickinson, F.G.8., said it was not at all uncommon to ob- 
serve mineral pitch or om oozing from the face of a stratum 
of coal in our pits, distillation having taken place in the bed where 
external heat could have no influence. 

In the course of the discussion, which was continued some time 
longer, Mr. Binney remarked that most, if not all, our peat mosses 
are of a comparatively modern date, some of them having evidently 
been formed within the last two thousand years. These deposits 
deserve the careful attention of geologists, as in and under them 
the remains of several large extinct quadrupeds may be expected to 
be found, such as Magacerus Hibernicus, the Red Deer (Cervus taran- 
dus), and the Avurochs ; which last, it is probable, was still a living 
tenant of our island when Cesar visited it with his legions. Heads 
of these animals should be looked for under the peat bogs, and in 
the drift in several districts in Lancashire and Cheshire. e ought 
to try to obtain some of these interesting relics of a bygone time. 





It was proposed by Mr. W. Blackburne, seconded by Mr. Dickin- 
son, and resolved,—* That the thanks of the meeting be given to 
the President (Sir J. P. Kay-Shuttleworth, Bart.), for his able con- 
duct in the chair.” 





* Nore.—By THe AUTHOR OF THE PAPER. 


The best hypothesis I can pro to account for the phenomenon, is the 
following. Before the upper of peat was covered with sand, the vege- 
table matter composing it being freely exposed to air, and in a moist con- 
dition, according to Liebig (p. 274 of his Chemistry of Agricul and 
Physiology, ¢nd edit.), would enter into putrefaction ; its carbon would be 
shared between the — and hydrogen of its own substance and of the 
water ; carburetted hydrogen would consequently be evolved, as well as 
carbonic acid gas, both of which F is have an log posi 

tion ie CO2.). This effect would continue so long as the peat was ex- 
posed to the free action of the air, but when, after having undergone partial 
putrefaction, it was covered up by a bed of sand, and the air consequently 
excluded, a — of its carbon would combine with the oxygen of the 
water, as well as with the oxygen the peat itself contained, whilat its hydro- 
gen, and that of the decomposed water, were liberated either in a pure 
state or as carburetted hydrogen. When these gases were formed } 
would be no means for their escaping, but they would be confined as in a 
closed retort, and if the quantity of oxygen was not sufficient to consume 
all the hydrogen, new compounds woul be formed, such as the petroleum, 
and other hydro-carbons. ‘his may probably not be the true 
which the substance has been formed, but I cannot sui ut that it 
must have been produced by a process partly analagous to that which takes 
place in the destructive distillation of wood in close vessels, where, owing to 
the limited or total absence of oxygen, the combination of hydrogen and 
carbon in the form of hydro-carbons is eff > 
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BOILER EXPLOSIONS. 

Tue following appears in the Phii ia } u this 
subject :—In the autumn of 1859 a new t oa ae boiler ex- 
——— was propounded in the editorial columns of Tae Exorvesnr, of 

sondon. In March last, Mr. Zerah Colburn, the writer of the articles, 
embodied the principal facts and the substance of the arguments, there- 
in contained, in a pamphlet over his own name,—doing this with the 
sanction of the proprietorsof Tue Enoinger. ‘This theory was subse- 
quently adopted in the article on the Steam Engine in the 8th edition 
of the Encyclopedia Britannica, where credit is given, ga, for 
the theory and other matter, to the journal in which it first appeared. 
After showing the insufficiency of the theories previously advanced 
in explanation of boiler explosions, Mr. Colburn gave his own, 
which took the ground that explosion, although practically instanta- 
neous, was divisible into at least four distinct and consecutive 
(and therefore not simultaneous) operations. There were, viz. : 

1. The rupture, under hardly, if any, more than the ordinary 
working pressure, of a defective portion of the shell of the boiler—- 
a portion not much, if at all, below the water line. 2, The escape 
of the free steam from the steam chamber, and the consequent 
removal of a considerable part of the pressure upon the water, 
before its contained heat can overcome its inertia, and permit the 
disengagement of additional steam. 8. The projection of steam, 
combined—as it necessarily must be—with the water, with great 
velocity, and through a greater or less space, upon the upper sides 
of the shell of the boiler, which is thus forced completely open, and 
poe broken in pieces. 4. The subsequent t of @ 
arge quantity of steam from the heated water, now no longer cons 
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fined within the boiler, and the consequent hg ore of the already 
separated parts of the boiler to a greater or less distance. 

These conclusions were supported at considerable length, by 
reasoning and illustrations bearing on the subject. Up to the time 
of the appearance of Mr. Colburn’s theory, the term “ heated water” 
was understood, as he supposes it still is, as expressing that univer- 
sally recognised condition of water in which, from its exposure to 
heat, its apparent temperature, as manifested to the senses or indi- 
cated by a thermometer, is greater than that ordinarily manifested 
or indicated in the same manner. Whether or not water, atomically 
considered, can be heated, every cne who knows the separate mean- 
ings of the two English words in the compound term in question, 
knows what is meant by “hot water.” Mr. Charles Wye Williams, 
who has studied the subject with much care, has lately enunciated 
a new theory of the mutual relations of heat and water. He con- 
tends that there is no such thing as heating water,—that, as water, 
its atoms cannot be hotter than 82 deg., and that any apperent 
excess of temperature beyond that point is due to the diffusion of 
steam among it or throughout its mass. If we adopt Mr. Williams’ 
theory, we cannot, nevertheless, see wherein it is likely to affect the 
consideration of questions bearing upon the action of steam. It 
requires a substitution of one term for another, and as far as we 
can discover, that is all. Here, however, we must pause, for Mr. 
Williams gives us no term, short of a whole sentence, bristling with 
“liquid particles,” “ diffusion,” &c. &., to express what all under- 
stand as “hot water.” What does Mr. Williams say to his servant 
when he requires materials for shaving, or to his cook when the tea 
is too strong? Does he not smile with the thought that, by some of 
his incisive arguments, he occasionally gets his opponents into “ hot 
water?” What are we to say for “ hot water,” since water cannot 
be “hot?” Calorified water—no; vaporated water, um—that comes 
close upon evaporated water—besides the word would never come 
out+whole from between vulgar jaws. Steam and water? oh dear, 
no! But the term “ hot water” does not, after all, necessarily imply 
that the atoms of the water are hot, any more than “ painted wood” 
implies that the elementary atoms of the wood are in chemical com- 
bination with a pigment. And then, too, steam is clearly a combi- 
nation of heat and water, and therefore hot water is at least a com- 
bination of heat-and-wat«r and water. 

If, now, Mr. Williams’ d:tinition of “heated water” be interpo- 
lated into Mr. Colburn’s rationale of boiler explosions, the rationale 
in question will, to all intents and purposes, remain unchanged. If 
the apparent heat of the water in the boiler be due to the diffusion of 
steam among it, the status and effects of this steam will be precisely 
the same as when it is conventionally designated “the contained 
heat of the water.” The contained or engaged steam will be re- 
tained in repression in the water as long as there is a corresponding 
superincumbent pressure, and if this be suddenly removed, the 
engaged steam will be suddeniy disengaged, and according to 
most authorities, Mr. Williams included, this steam will carry more 
or less water with it. That the water, either in mass or in a volu- 
minous mixture with steam, will act, when in motion as a projectile, 
there cannot be much doubt. Mr. Williams furnishes proof of this 
on page 171 of his new work; and in this case he had heated the 
water to only 218 deg., corresponding toa pressure of less than 
2 Ib. per square inch above the atmosphere. 

Having called attention to the fact that there is nothing mutually 
inconsistent in the theories of Mr. Williams and Mr. Colburn, re- 
spectively, we shal] now show how, in his late work, Mr. Williams 
has misapprehended the letter. After quoting the four propositions 
laid down by Mr. Colburn, Mr. Williams remarks as follows:— 
“Firstly. A distinction is here drawn between the pressure in the 
steam chamber (that is, the space above the water line,) and that be- 
low it. This will presently be shown to be unwarrantable.” 

Answer. No such distinction is drawn or implied. The pressure 
at the bottom of a boiler is, however, greater than at the top, by the 
sum of the weights of the water and steam resting on the bottom. 
Mr. Colburn expressly stated in the context what the writer in the 
Encyclopedia Britannica recognised, that rupture under a given 
pressure would occur wherever the boiler was weakest. If it oc- 
curred above the water line, it would suddenly liberate the pressure 
on the water level, and thus invite the consequences assigned in Mr. 
Colburn’s third proposition. If, however, it occurred below the 
water level, it would not liberate any considerable part of the pres- 
sure, until, by blowing off, the water had fallen below the rupture. 
This is the only distinction attempted to be drawn, and it is a vital 
one. Many boilers rupture without exploding, and it is found that 
the ruptures in such cases are almost always below the water level. 

C. W. Williams: “ Secondly ” (referring to Mr. Colburn’s second 
proposition, see ante), “this distinction is based on the erroneous 
theory that all above the water line is steam, and all below it mere 
heated water. As to the contained heat overcoming its inertia and 
permitting the disengagement of additional steam, we are not told 
where this additional steam is to come from.” 

Answer. ‘lhe “ heated water,” even upon Mr. Williams’ definition, 
is at least heat and water and water. There is no evidence that 
water is decomposed in the process of vaporisation, and hence the 
combined hydrogen and oxygen and heat, forming steam, are 
clearly heat and water; steam being, therefore, “hot water.” As 
for the “ disengagement of additional steam,” or steam in addition to 
that occupying the steam chamber, this is rather an anticipation of 
Mr. Williams’ own theory, or, at least, it harmonises with it exactly. It 
expresses literally the exact process which, according to Mr. Wil- 
liams, must ensue when the pressure under which steam is forming 
in water is suddenly removed. It is certainly the last thing to which 
Mr. Williams should take any exception, unless it be to show that 
Mr. Colburn spoke rather upon an instinctive apprehension, than 
upon an absolute demonstration of the actual relations subsisting 
between the heat and water in the boiler. 

C. W. Williams: “Thirdly. ‘The action or pressure of the steam 
against the upper portion of the shell of the boiler is here assumed 
to be different and greater than that azainst the lower part. ‘This, 
however, is contrary to fact and experience, pressure being exercised 
upwards as well as downwards, and equally against all and every 
a of the shell, the defective part, wherever that may happen to 

, Yielding to the force applied, without reference to the line of 
water, or any other imaginary distinction between the steun cham- 
ber or (?) any other part. 

Answer. This is a repetition of the first misapprehension, already 
answered. No distinction of pressure is made. Mr. Colburn’s third 
proposition does not regard any pressure, considered statistically, as 
acting on the boiler, but a blow suddenly discharged against the 
upper part of the shell, by the voluminous mass of steam and water 
stnking —— it; this discharge being induced by the previous 
removal of pressure, a removal which could have been effected only 
through some rupture above the water line. Had any such distine- 
tion, as Mr. Williams professes to discover, been really made, all he 
has to say of it would have been perfectly just and appropriate. As 
it is, the distinction exists only in his own imagination. 

), W. Williams: “ Fourthly. The ‘disengagement of steam’ from 
the heated water,’ as mentioned by Mr. Clark, is here repeated with 
this somewhat extraordinary addition—that it occurs, not in the 
boiler, but when the heated water is no longer contined within it; 
thus inferring that the explosion is effected after the escape of the 
steam into the open air.” 

Answer. Of the actual “ disengagement of steam,” Mr. Williams 
is a witness. He is not, however, so careless as to overlook that the 
“steam” projected (as Mr. Colburn’s third proposition asserts) is 
part and parcel of the steam disengaged from the water after the 
removal of the restraining pressure. Mr. Colburn says that this 
steam must necessarily be “combined with water,”—which is pre- 
cisely what Mr. Williams insists upon. Of course, however, as the 
steam (or the thermal equivalent of steam) contained in the mass 
of water is generally from fifteen to fifty times greater than that 
which ordinarily occupies the steam chamber, the latter would not 
afford space for the entire disengagement. As soon as, by the par- 
tial disengagement of its steam, the water was projected upward 
{the only direction in which it could be projected while within the 
boiler), the boiler, if it exploded at all, would be broken completely 
asunder, and the disengagement would then be completed in space. 








Mr. Williams’ seeming dispute of Mr. Colburn’s theory has no 
foundation in anything incompatible with his own. We are indif- 


| ferent whether the palpably liquid mass, possessed of scalding pro- 


| perties, which Mr. Colburn calls “ heated water,” be called a collec- 
tion of liquid atoms holding steam in diffusion, or otherwise. 
Whatever it may be designated, its dynamical effects and visible 
phenomena are unmistakeable. 

Mr. Williams sets up no distinct theory of explosions. While 
| criticising that now known by many scientific men as the Colburn 
| theory, Mr. Williams practically adopts it. All his adduced experi- 
ments confirm its correctness. ‘There is, however, in Mr. Williams’ 
late work, a persistent attempt to announce, in altered terms and 
under the guise of originality, a theory identical with that under 
notice, and did not our personal knowledge of Mr. Williams convince 
us that he was far above any such intention, we might have supposed 
him guilty of attempting to appropriate as his own what rightly 
belongs to another. As it is, his work bears proof merely of his 
inability or neglect to comprehend what he has undertaken to 
criticise, and of the facility with which he can attack unwarranted 
| constructions to the plainest language. The context of Mr. Col- 
burn’s propositions expressly precluded the constructions in question. 
This would have been apparent to Mr. Williams, had he referred to 
the 46th and 47th pages of Mr. Colburn’s pamphlet, the pages im- 
mediately preceding that containing the four propositions quoted.* 





THE LATE FATAL ACCIDENT ON THE LONDON 
AND NORTH-WESTERN RAILWAY. 
ADJOURNED INQUEST. 


On Monday Mr. G. 8. Brent, the deputy-coroner, proceeded with 
his investigation, by receiving scientific and other evidence, in order 
to ascertain, if possible, the real cause of the singular and fatal 
accident which took place on the 4th inst. to the 5.15 p.m. express 
train from Liverpool, by the detachment and destruction of carriages 
near Primrose-hill tunnel on the London and North-Western Rail- 
way, whereby Mr. William Michael Kelly, of 87, Baker-street, 
Regent’s Park, « first-class passenger, was crushed to death, and 
several other passengers more or less injured. 

After several witnesses had proved the due examination 
of the wheels of the trains at the several stations at which it stopped, 
Stephen Giles, the guard, was called, and having corroborated his 
former evidence, said, on a further examination, when he felt the 
oscillation he at once put his brake on, It wasa screw brake. Felt 
the oscillation for about twenty miles. Could put the brake on in 
an instant. The train nearing London travelled about fifteen miles 
an hour. He thought the carriages were off the line, and that caused 
the couplings to break. Could not account for the cause of the acci- 
dent. Had charge of a portion of the train from Manchester. 
Mr. Kelly, the deceased, got on at Rugby, eighty-five miles from where 
the accident occurred, and in the course of that distance there are 
several switches and points. ‘There was probably a difference in 
the construction of points and switches on different parts of the line. 
—Matthew Maling said he was a resident coachmaker at this 
(Euston) station. Saw three carriages on the morning follow- 
ing the accident much damaged, as if thrown upon their 
sides. The leading wheels of No, 46 carriage were much injured, 
as well as the body of the carriage. The wheels had shifted 
from the axle, which he believed was occasioned at the time 
of the accident by the rough usage they received. They were each 
out of gauge three-quarters of an inch, and the other one and a 
quarter inch. The key was shifted with the boss of the wheel. The 
trailing wheels of the carriage, and those of the other carriages and 
the brake van, were true to gauge. The draw bar of No. 46 was 
broken. Its diameter ie one-eighth of an inch, and the iron is of good 
quality. It did not show much fibre, but that might be accounted 
for by the weather. The coupling hook had not been found.— 
William Schofield was called, snd deposed that he was in the em- 
ploy of the company as permanent-way inspector. I inspected the 
condition of the points on the south side of the Primrose-hill tun- 
nel on the 20th ult., before the frost set in, and also since the accident 
several times, and they were all right except in the last examination, 
when they were a little tight. Cannot say what effect that would 
have in respect to the accident. They are at present exactly in the 
same position, He was inspector over three lines of rails between 
London and Tring, and went over them every day; but did not 
always use his guage. I have been inspector for about six years. 
The points have been in just the same condition since they were 
first put in, twelve months ago. Thirty-four trains a-day pass over 
these points, and no accident has ever before taken place there. 
Owing to the severity of the weather, I have exercised particular 
care in examining the points, which have sustained no injury on 
account of the frost. They have not required gauging since 
the 20th December; had they required it, it would have been 
reported, and the work would have been done directly. —Mr. 
John Grantham was called by Mr. Horsley, and stated that 
he was a civil engineer, of Nicholas-lane, City. At the desire of 
the friends of the deceased I have examined the ground and the 
carriages, and agree with what has been stated, except that I find 
the two leading wheels of the carriage about two inches apart. ‘The 
wheels, in my opinion, were out of gauge, and the rails being con- 
tracted at the switch together, caused the accident. I consider the 
curve being close to the switch made it a very dangerous point. 
The double switch would add to the risk.—Mr. Cleather wished to 
know if Mr. Grantham was aware that 13,294 trains, exclusive of 
excursions and goods, travelled over that spot in a year, and in view 
of that, which was really the fact, could he still entertain the 
opinion that it was dangerous ?—Mr. Grantham, in reply, still con- 
sidered there was a great degree of danger at that point. 
—By Mr. Horsley: It is, in fact, an accumulation of 
dangerous things, leading, of course, to great danger.—Colonel 
Yolland was then sworn, He deposed that he was one of 
the inspectors of the Board of ‘Trade, and directed to inquire into the 
circumstances attending this accident, with a view of making a 
report to the Board of Trade, and, if their lordships thought proper, 
to forward a copy to the London and North-Western Railway 
Company for the purpose of avoiding, if possible, a recurrence 
thereof. Having made a careful examination of the scene of the 
accident, and the two carriages and brake van which were detached, 
he found the London and North-Western adopted for their gauge at 
the points 4 ft. 84 in., and for their main line 4 ft. 8} in; and when 
he came to measure the gauge at the points in question, he found the 
gauge very nearly half an inch too narrow. His impression was, 
that there could be no doubt whatever that the carriages passed over 
the tight part of the gauge, and dropped over the side of the rail. 
He had no doubt that the carriages were thrown off by the tightness 
of the gauge at the points. It appeared that on the 20th December 
the gauge was 4 ft. 8$in., and the railway at that particular spot is 
now defective, it being seven-sixteenths of an inch too small. 
Deputy Coroner: Do you agree with Mr. Grantham that the curve 
this side the tunnel is a source of danger ?—Witness: Nothing more 
than what is usual on all railways. All points are dangerous.—- 
Deputy Coroner: In order to avert such accidents in future, 
what do you suggest ?—Witness: That the gauge should be kept. 
I do not tind fault with the difference of gauge between the main 
line and the points, but I tind fault with the gauge being nearly 
half an inch less as in this cuse. He thought the breakage of the 
draw-bar, which was first supposed to be the cause of the unfor- 
tunate accident, was merely the necessary result of the accident, but 
it would not throw a train off the line, and only involve a separation 
of the train. I believe the cause of the accident was clearly from 
the tightness of the gauge at the points. I am assured that had the 
officer in charge been aware of the difference c{ gauge at that point 























* The article goes on further to the correction of a typographical error 
which apy din the ‘‘ Mechanics’ Magazine,” and which Mr, Williams has 
adopted. In the “‘ Mechanics’ Magazine” Mr Colburn was made to say that 
if “ water were heated to 212 deg., and discharged into the air, it would be 








instantly converted into steam.” It should have been 1,202 deg., and not 
212 as printed. 


| he would not have allowed it to beso for one hour. The Deputy 
Coroner having briefly summed up, the room was cleared of 
strangers, and after a deliberation the jury returned the following 
verdict: “ That on the 4th day of January William Michael Kelly 
| was found dead beneath a certain carriage on the London and 
North-Western Railway, and that his death was occasioned by the 
effects of the fracture of his skull and other injuries produced by his 
having become crushed beneath the carriage aforesaid, accidentally 
and by misfortune.” To which they appended the following 
remarks: “ The jury sitting to inquire concerning the death of 
W. M. Kelly, earnestly recommend the London and North- 
| Western Railway to remedy on their line, as speedily as practicable, 
| the defect which is represented to have been the cause of the acci-~ 
| dent, and which resulted in the death of the deceased gentleman.” 





LAW INTELLIGENCE. 


COURT OF QUEEN'S BENCH.—Jay. 14. 
PRIDEAUX 0. DARBY. 


Mr. Knowtes, Q.C., moved for a rule to show cause why the 
verdict entered for the plaintiff in this case should not be set aside, 
| pursuant to leave reserved at the trial. The action was brought to 
| recover damages for the infringement of a patent granted to the 
—_ in the year 1849, for “ Improvements in puddling and other 
| furnaces, and In steam boilers.” At the trial, which took place 
| before Mr. Justice Crompton in this court, at the sittings after last 
term, it was arranged that al) the facts should be referred to the 
decision of the Court.—Lord Chief Justice Cockburn said that, as 
there must be a rule, it would be unnecessary for the learned 
counsel to state the facts at the present time.— Mr. Knowles said he 
would put all his points into the rule-——Rule nisi granted. 








COURT OF COMMON PLEAS.—Janvary 15. 
BENNETT U, THE GREAT NORTHERN RAILWAY COMPANY.—INJURY TO A 
RAILWAY SERVANT. 

The plaintiff had been foreman shunter on the Eastern Counties 
line at Peterborough, and on the 30th of September, 1859, he was 
injured by a Great Northern engine which had gone into the Eastern 
Counties station for the purpose of being shunted on to another line 
and of getting some bricks. At the trial before the Lord Chief 
Justice, the jury awarded the plaintiff £500 damages. Mr. 
Hawkins, Q.C., now moved for a new trial, upon the ground of 
misdirection, and that the verdict was against the evidence. He 
submitted that, according to the regulations, the servants of the 
Great Northern Company when on the Eastern Counties line were 
virtually the servants of the latter company, they being subject to 
the orders of the officials of this company alone. If this were so, the 
plaintiff and the driver of the engine which caused the accident were 
in one common service, and no action would lie against the defen- 
dants. The Lord Chief Justice said he was of opinion that the case 
was not at all within the principle of the cases as to fellow-servants. 
—Rule refused. 





PRIESTLEY Uv. M‘LEAN.—RAILWAY ACCIDENT. 

This was an action against the lessee of the South Staffordshire 
Railway Company to recover damages for injuries sustained upon 
that line, and at the trial before the Lord Chief Justice at Guildhall 
the jury found for the plaintiff for £750.—Mr. Edwin James, Q.C., 
now moved for a rule for a new trial, wpon the ground that the 
verdict was against the evidence, and also upon the ground that the 
defendant was taken by surprise. ‘The negligence alleged in the 
declaration was that there was a defective tire which broke; that 
there was no means of communication between the passengers and 
the driver; and that there was excessive speed; and it was this 
alleged negligence which the defendant was prepared to answer at 
the trial. In fact the answer was so suflicient that the plaintiff 
during the trial shifted his ground, and on the strength of an answer 
given by a witness for the defendant, went to the jury, contending 
that the accident was caused by the defendant's having improperly 
placed an old dilapidated van at the end of the train. This course, 
it was submitted, took the defendant by surprise, and that under the 
circumstances there had been no satisfactory trial—Rule granted. 





COURT OF EXCHEQUER.- Jay, 15. 
RILEY, ADMINISTRATRIX, 0. BAXENDALE AND OTHERS.-—LIABILITY OF 
EMPLOYERS. 

Mr. M. Chambers (with whom was Mr. Laxton) moved to set 
aside the nonsuit entered by the Lord Chief Baron in this case after 
the opening. His lordship had decided on that opening he could 
not succeed. The question was one as to the liability of masters in 
reference to the servants whom they employed. It appeared that 
the deceased was in the employ of the defendants, the carriers, as 
porter, and in consequence of the turn-tables which had been in use 
not being suited for the accommodation of heavier carriages than 
were usually sent for unloading, he yas crushed between the buffer 
and the wall, and met his death.—The Lord Chief Baron said there 
was no proof of the contract relied on.—Mr. Serjeant Shee said there 
was the implied contract as between master and servant, by which the 
former was bound to take reasonable care of the latter.—Mr. Baron 
Martin was of opinion that there was no such contract as stated in 
the declaration, and Mr. Baron Wilde held the same opinion.—T he 
Lord Chief Baron: I agree with the rest of the court ; and it appears 
to me that we ought to discourage these attempts to multiply 
instances in which masters are to be held liable for all sorts of 
accidents to their servants. If the wholesome rule laid down in 
* Fowler v. Priestley” is to be eaten up by exceptions, nothing is 
more calculated to multiply all human flesh and blood into plaintiffs 
and defendants.—Rule refused. 

WILLIAMS 0, THE GREAT NORTHERN RAILWAY COMPANY.—ACCIDENT. 

Mr. Hawkins said he had to move to set aside the verdict found 
for the plaintiff in this case for £1,200, on the ground that the sum 
was excessive and on affidavits alleging surprise. It was an action 
tried before the Lord Chief Baron under the following circum- 
stances :—The plaintiff was a flour merchant at Liverpool, and was 
a passenger in an excursion train on the defendants’ railway, on the 
30th May last. The guard was made intoxicated by some passengers 
at Hitchin, and being unable to turn on the brake at the ,terminus 
at King’s-cross the engine and train dashed through the terminus, 
and was only stopped by the excavations of the Metropolitan Rail- 
way. The plaintiff had excited the greatest sympathy by his 
appearance in ceurt. He limped on the floor of the court, and 
winked his eyes as if he could not see. It was alleged that his 
nervous system had been shattered, that he had lost a business 
bringing in from £500 to £600 per annum, and that he was unable 
to distinguish the colour of the flour he bought and sold, as his 
sight had been so much injured that all things appeared yellow 
to him. It was, however, shown in the cross-examination that. 
the plaintiff had compromised with his creditors for 7s. 6d. in 
the pound, and that having started with a fresh capital, on which 
his books showed a profit of £500 in the year 1859, he had at itsend 
been minus much more. On this the jury had found for him with 
£1,200 damages.—The Lord Chief Baron: I shall certainly report 
that the damages were most excessive, the very largest I ever knew 
in such a case.—Mr. Hawkins: As to the loss he sustained, it was all 
rubbish ; and as to his suffering, it was a fiction ——Mr. Baron Mar- 
tin: I dare say the jury thought they would give heavy damages 
because the defendant's servant was drunk.—Mr. Hawkins: There 
is no railway company more anxious to ensure sobriety amongst 
their servants than the Great Northern; but the guard was made 
drunk by partaking of several of the mixed bottles of an excursion 
train.—Mr. Baron Wilde: It was a very awful accident.—Mr. Haw- 
kins: But a railway company cannot be called upon to pay in an 
action for compensation, more than for the injuries which an indi- 








vidual sustains. —Mr. Baron Wilde :—I do not know that that can be 
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laid down as a matter of law, for in the case of gross negligence 
being proved, the jury may award what is called exemplary 
damages.—Rule grant 





SCOTTISH MATTERS. 

Tue boilers and machinery for the steam-ram Black Prince are in 
course of despatch from Woolwich. On account of the enormous 
bulk and weight of the boilers—namely, 23 tons each—and the 
absence of any arrangements for their being stowed below deck on 
board the Dee andthe Rhadamanthus, it was deemed unsafe to 
transport more than two on each voyage, exclusively of machiner 
and small gear. ‘The engines of the Black Prince, intended to wor 
at the nominal rate of 1,250 horse power, will be supplied with 10 
of these huge boilers, two of which were conveyed by the 
Rhadamanthus, and two by the Dee, and six others are in readiness 
for shipment.—On Friday Messrs. W. Denny and Brothers launched 
a screw steamer, named the Hibernian, of 2,500 tons total register, 
for the Montreal Ocean Steam Navigation Company. This vessel 
is the first of two additional steamers, building by the same firm for 
this company’s Canadian trade, and makes the ninth constructed 
by them within the last few years for the line mentioned. 
The Hibernian is to be fitted with engines of 400 horse power, 
and will be the largest and most powerful vessel belonging to the 
company.—A new iron ferry steamer, 200 ft. long, 35 ft. 6 in. 
beam, named the Balbirnie, in honour of Mr. Balfour, of Balbirnie, 
was launched at Leith Docks on Friday. She is fitted with two en- 
gines of 100-horse power each, built by Messrs. 8. and H. Morton 
and Co., Leith, and is to carry loaded wagons from Granton to 
Burntisland, in connection with the Edinburgh, Perth, and Dundee 
Railway. 

The Government inspector has made the usual preliminary trip 
over the Leslie Railway, preparatory to its being opened for traffic. 

At the monthly meeting of the Scottish Shipbuilders’ Association 
Mr. John Ferguson read a paper on “ River Steamers,” and com- 
mented on the peculiarities of the different styles of vessels em- 
ployed in that traffic, both in this country and America. He 
observed that the principal considerations in the construction of 
river steamers were speed and accommodation. Our present river 
steamers were second to none for the first of these qualities, but 
immensely inferior in accommodation to the steamers of America. 
He was satisfied by the results of such slight departures from our 
orthodox proportions as had already taken place, that a conside- 
rable increase of breadth and capability of sustaining at least one 
tier of deck saloons could be obtained, even under our present 
system of construction, without any diminution of our speed. The 
fear of such saloons, or shelter for deck passengers, being included 
in the tonnage he believed to be greatly over-estimated. The 
Merchant Shipping Act did not contemplate any such protest on im- 
provement, when it specially exempted from measurement all such 
erections as were “ exclusively for the shelter of deck passengers ;” 
and all travellers by river steamers being only deck passengers 
according to the Act, such erections, specially and exclusively for 
their shelter, were evidently entitled to the exemption specitied.— 
After an animated discussion on the salient points of both systems, 
Mr. George Smith moved that the association communicate with the 
Board of Trade, with a view to the settlement of the tonnage ques- 
tion on a satisfactory basis, as there could be no doubt of the immense 
advantage of such erections to the travelling public, in our rather 
variable climate——The motion was seconded, with the suggestion 
that a drawing or model of the proposed design should at the same 
time be submitted for the consideration of their lordships.—Mr. 
Ferguson feelingly alluded to the death, since last meeting, of the 
venerable father in the art, John Wood; and the chairman intro- 
duced a proposal to erect some public testimonial to their departed 
friend. The proposal was received with great approbation. 

Cotton, it has been said, rules the world at present; and certainly 
it engrosses an increasing share of public opinion. The impending 
revolution in North America has turned the thoughts of the Man- 
chesterians more than ever to the importance of securing new 
cotton fields; and by a strange Nemesis Africa bids fair to become a 
competitor with the oppressor of Africa. The Glasgow Herald 
publishes a letter, recently addressed by Mr. Clegg, of Manchester, 
to Dr. Lyons M’Leod, who is exerting himself in favour of the 
promising African settlement at Abbeokuta. Mr. Clegg submits 
“ proof ” of the accuracy of his theory that Africa can grow all the 
cotton we require, and that the plant can be cultivated there more 
cheaply, for the same quality, than in any other part of the world. 

The railway traffic in Scotland is of course affected by the extra- 
ordinary severity of the season, but bears up bravely. Hitherto the 
increase has been £3 per mile per week; last week, it was £1 1Us. 
per ditto ditto. 

The exports of pig-iron last week were moderate, and showed a 
slight decrease as compared with the corresponding week of last 
year, the totals being 7,280 and 7,478 tons respectively. 








Tue PLANeTOIDs AND Saturn.—A curious theory, not unsup- 
ported by facts, is propounded in the monthly scientific article of the 
Revue Contemporaine, regarding those small planets to the discovery 
of which MM. de Gasparis, Hind, Goldschmidt, Luther, and other 
astronomers owe their celebrity. The writer begins by remarking 
that the theory of Olbers, according to which these planetoids are 
fragments of a larger planet circulating between Mars and Jupiter, 
is no longer admissible. This hypothetical planet must, according 
to Kirkwood’s calculation, have been larger than Mars; that is, it 
must have exceeded one-eighth of our globe. Now, as the average 
diameter of the 62 planetoids hitherto discovered is not more than 
the 80th part of the terrestrial diameter, it follows that, in the hypo- 
thesis of the destruction of the large planet by some internal convul- 
sion or external collision, the number of fragments existing must be 
about 64,000. Now, with such an immense number circulating 
within the limited space of Mars and Jupiter, and always, be it 
remembered, within the belt of the Zodiac, how, the author of the 
article asks, is it possible that the combined efforts of all the astro- 
nomers of Europe, many of whom have exclusively devoted their 
time to that particular branch, should only have led, in 60 years, to 
the discovery of 62 of these planets out of 64,000? But the irregu- 
larity in these discoveries is not less remarkable—thus, from 1801 to 
1807, only four were observed; after which, a period of 38 years 
elapsed before the discovery of a fifth planet in 1845! And since 
then, that is,in the course of fifteen years, the relatively enormous 
number of 57 more has been registered. This, the writer contends, 
cannot be satisfactorily explained either by the construction of 
excellent modern maps, or improvements in telescopes, or an increase 
in the number of observers; for 60 years ago astronomy was very 
nearly what it is now. He, therefore, instead of supposing the 
destruction of an old planet, imagines the gradual construction of a 
new one. Cosmical matter, he says, having found a convenient 
vacant space between Mars and Jupiter, has accumulated there in the 
form of bolides, which, being mutually attracted by each other, get 
soldered together, until they have attdined a sufficient magnitude to 
reflect light to our eye, when we see them under the form of the 
planetoids. In the course of ages, these planetoids will be united 
together and thus form a new planet which will move in an orbit 
intermediate between Mars and Jupiter. This explanation, we 
think, certainly does away with the difficulty of the existence of 
64,000 fragments not yet discovered, a difficulty which would scarcely 
be less, even though that number were reduced to one-half or one- 
fourth. The writer of the article then applies the same principle to 
Saturn. The marvellous ring of this planet, in his opinion, is 
nothing more than an accumulation of cosmical matter attracted by 
the globe of Saturn; in course of time this ring will become one 
with the planet, and matter will then accumulate in the angle formed 
by the surface of the ring and that of the globe, until, with the assis- 
tance of rotation, the whole shall have become a globe like the other 
planets. The writer thinks it not impossible that other planetary 
bodies which are now globular may have had rings at the com- 
mencement of their existence. 








ON THE BURNING OF COAL INSTEAD OF COKE 
IN LOCOMOTIVE ENGINES. 


By Mr. Cuartes Markuaw, of Derby.* 


Dunne the last six or seven years the question of burning coal 
instead of coke in locomotive engines has been a constant subject of 
inquiry and fnvestigation: nevertheless great diversity of opinion 
still prevails in the minds of practical men. 

The economical substitution of coal for coke must be considered 
with reference to the locality where it is employed. In some parts 
of the country hard steam coal is considerably cheaper than coke ; 
whilst in the Durham district coke can be purchased at a lower price 
vad ton than the best hard steam coal, which does not exist in that 
locality. The Durham cokes, such for instance as Pease’s West and 
Brancepeth, are by general consent acknowledged to be the best 
locomotive cokes in the country, having been found superior to the 
Welsh cokes in density and durability. The North Country cokes 
were formerly manufactured from the purest small coals; but of 
late years the refuse small coal, which contains a considerable pro- 
portion of earthy matter, and which was formerly thrown away and 
ultimately took fire by spontaneous combustion, has been manufac- 
tured into coke. The earthy matter is separated from the coal by a 
washing process: the earthy particles sink to the bottom, whilst the 
coal which is of less specific gravity remains at the surface. The 
price of the North or Durham cokes varies at the coke ovens from 
3s. to 9s. per ton: the present price paid by the Midland Railway at 
Normanton is 15s. per ton, the company finding their own wagons. 
The Midland Railway runs through very extensive coalfields in the 
counties of Yorkshire, Derbyshire, Nottinghamshire, and Leicester- 
shire, and also through a small coalfield in the neighbourhood of 
Bristol. Excellent steam coal can be obtained from these various 
districts at prices which give a general average of rather less than 
7s. 6d. per ton. It is therefore evident that the substitution of coal 
for coke on the Midland Railway is a subject of great importance. 
When it is considered that upwards of 2 tons of coal can be pur- 
chased for the same price as 1 ton of coke, and that the total cost of 
coke consumed by the Midland engines has been in former years 
upwards of £94,000 per annum, it is evident that a very considerable 
saving would be effected by the successful substitution of coal for 
coke. 

Coal was burnt in some of the early locomotives, which were con- 
structed with a return flue ; and many of these engines are still 
working on the Stockton and Darlington Railway. They consume 
the smoke with tolerable success whilst running, in consequence of 
the large area of the flue or combustion chamber, which most 
materially tends to facilitate combustion; but they are deficient in 
heating surface. Coal was also used in the early multitubular 
locomotive boilers; but it was discontinued and coke substituted 
shortly after the opening of the Liverpool and Manchester Railway ; 
and coke has been the fuel generally consumed in the ordinary 
locomotives of this country until within the last six or seven years. 
In 1853, on account of the great development of the railway system 
throughout the country, the Midland and most of the great railways 
were unable to obtain a sufficient supply of coke for conveying their 
traffic. The Midland Railway was consequently compelled to burn 
coal instead of coke. But the use of coal for this purpose was 
attended with great inconvenience and difficulty. The smoke at 
that period was an intolerable nuisance; and the difficulties of con- 
ducting the business of the railway were greatly augmented in 
consequence of the engine drivers not being able to maintain a 
proper pressure of steam. The smoke-boxes also were constantly 
getting red-hot from the decrepitation of the coal ; the small par- 
ticles of coal were drawn into the smoke-box, and taking fire there 
warped the doors, whereby a considerable quantity of air was 
admitted, which prevented a sufficient draught being produced by the 
chimney. 

About seventeen or eighteen years ago Mr. Samuel Hall, of 
Nottingham, obtained permission to attempt the combustion of coal 
in some of the Midland locomotives. The plan adopted for the 
purpose was that of cutting air holes into the fire-box immediately 
above the surface of the fire, and connecting some of the tubes at 
the chimney end with pipes that were carried through the smoke- 
box and opened out into a trumpet or funnel-mouth in front of the 
engine; the object being to collect the air and force it through the 
tubes into the centre of the fire-box whilst the engine was running. 
Brick arches were also applied in the fire-box. This plan, however, 
was ultimately abandoned, as the smoke-boxes were constantly 
getting red-hot, and the engines were unable to perform the work in 
a satisfactory manner. About the same time Mr. Chanter constructed 
a multitubular boiler to burn coal, having three vertical brick parti- 
tions, supported by transverse iron tubes containing water, extend- 
ing across the fire-box from side to side and reaching down to the 
top of the fuel; the smoke and air passed through the space between 
these partitions before entering the tubes. The engine was tried 
several times on the Birmingham and Derby Railway, and the smoke 
was almost wholly consumed; but it did not answer on account of 
the top of the fire-box being unfortunately about nine inches above 
the barrel of the boiler, which was filled with tubes ; the steam room 
was therefore insufficient to prevent priming, for whenever the regu- 
lator was opened the cylinders were partially filled with water, and 
the engine was consequently unable to perform the necessary work. 
It remained in a siding at Derby for several years, and was ulti- 
mately sold and sent into Wales. 

These early attempts at smoke burning, like new inventions gene- 
rally, were too complicated in their details, which by subsequent 
improvements gradually became simplified. The North Country 
coke was manufactured and introduced about this period ; and no 
further attempts were made to substitute coal for coke on the Midland 
Railway until 1852, when a small proportion of coal was mixed with 
the coke with satisfactory results. Since 1856 a great number of 
experiments have been made to burn coal upon the various railways, 
and especially with a view to its employment in locomotives of the 
ordinary construction. Almost every railway has adopted some 
special and peculiar method for this purpose; and each method is 
considered by its advocates superior to any other. 

For the complete combustion of coal it must be premised that it is 
essential the gases given off by its distillation should be heated to a 
very high temperature ; otherwise they will not be entirely converted 
into carbonic acid gas and water—the ultimate products resulting 
from the complete decomposition of the carburets of hydrogen. 
Whenever the gases come in contact with the metal surfaces of the 
fire-box or tubes, which are surrounded by water, they are imme- 
diately cooled down by the rapid conducting power of the metal, and 
their complete combustion is thereby rendered impossible, because 
this cannot take place except at a red heat or a very high tempe- 
rature. Another condition requisite for the complete combustion of 
coal or coke is the presence of an excess of atmospheric air to ensure 
the complete conversion of the carbon into carbonic acid gas. 
Unless these two essential conditions are complied with, the we | 
of coal in locomotives can never be successfully accomplishe 
When locomotives are in motion the exhaust steam is expelled 
through the blast pipe and causes a partial vacuum to be formed in 
the chimney, sufficient to create a considerable draught upon the 
fire ; and so long as the engine is working and in motion the smoke 
is consumed, provided the gases are sufficiently heated and mixed 
with an excess of atmospheric air. But when the engine is brought 
to a stand, the distillation of the gases continuing and the bi 
ceasing, a considerable amount of smoke would inevitably escape 
into the chimney if the draught were not maintained. This is 
effected by the application of a jet of steam, which is allowed to 
escape into the chimney, causing an artificial draught sufficient to 
draw the necessary supply of air over the surface of the fire and 
consume the smoke. It is also necessary that ash-pan dampers 
should be fitted air-tight to the fire-box, so as to regulate the admis- 
sion of air through the fire-bars, and exclude it as far ag ible 
when the engines are standing, in order to prevent the combustion 
of the coal. The mode of accomplishing the combustion of the 
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coal is different in the various plans now in operation; but the 
efficiency of all coal-burning apparatus depends upon the fulfilment 
of the general conditions that have been described. 

It is therefore evident that the ordinary method of filling up the 
fire-boxes of locomotives with coal, and shutting close the fire-doors, 
must occasion the production of smoke, which passes off uncon- 
sumed. The distillation of the coal gases commences at a com- 
paratively low temperature, whilst their ultimate combustion 
requires a high heat and an excess of air. The gases begin to be 
given off immediately fresh coal is added to the fire, and it is there- 
fore necessary that fresh coal should not be added to the fire when 
the engines are standing at stations or approaching them. Printed 
orders have consequently been issued to the enginemen and firemen 
employed on the Midland Railway to the effect that coal is to be 
thrown into the fire-box only when the engines are leaving station; 
and the next stopping place is to be approached with a bright fire, 
the ashpan damper closed, the fire-door wide open, and the steam- 
jet applied and continued so long as the regulator is closed, if the 
least smoke is observed issuing from the chimney. 

The first series of experiments that were undertaken on the 
Midland Railway were made with engines in which air tubes of 2 in. 
diameter were inserted into the fire-box below the fire-door, as well 
as at the sides immediately above the surface of the fire, on the same 
plan that had previously been adopted by Mr. Hall. 

The next experiments, from which tolerably satisfactory results 
were obtained, were made with an engine having air-tubes inserted 
into the front of the fire-box, immediately under the tubes, as shown 
at A in Figs. 1 and 2; a brick arch B being added above the air-tubes, 
and a deflecting plate C fastened on the fire-door, projecting down- 
wards into the fire-box. A good deal of air was forced as well as 
drawn into the fire-box through these air-tubes when the engine 
was in motion and running forwards, which, meeting the gases in 
the centre of the box, caused a considerable portion of them to be 
properly burnt. It was however obscrved that, in the case of goods 
engines, When they were burning from 50 Ib. to 60 Ib. of coal per 
mile, a large quantity of unconsumed smoke was still given off, 
showing that a sufficient quantity of air was not admitted into the 
fire-box. For whenever a large quantity of steam was required in a 
short period, some of the air tubes had to be partially closed in order 
to obtain the necessary pressure of steam in the boiler, which 
occasioned a deficiency in the supply of air for burning the smoke. 
In this case, as in all coal-burning engines, whenever a fresh supply 
of coal was added to the fire a considerable quantity of smoke was 
given off. The cause, in every instance, is the same: the upper part 
of the fire being cooled down by the fresh supply of coal, the heat 
immediately over the surfac? of the fire is reduced below the tempe- 
rature at which the gases can be burnt. Every attempt that was 
made to increase the opening through the fire-door and to deflect the 
air down upon the surface of the fire was attended with a striking 
improvement in the more perfect consumption of the smoke. The 
deflecting lates attached to the fire-door were therefore gradually 
lengthened, and at last made to project 9 in. into the fire-box. 

Another plan for deflecting the air on to the surface of the fire was 
suggested by Mr. Burn, formerly of the Midland Railway, by means 
of a plate C, Fig. 3, hinged inside the fire-box, and adjusted in 
different positions by the rod D with notches cut in it. ‘The first 
experiment made with an engine fitted on this plan appeared satis- 
factory ; but further experience showed that when the plate was 
lowered the air was deflected only a short distance into the fire-box, 
so that the smoke was imperfectly consumed, and the driver could not 
keep up the necessary supply of steam, while the plate became 
rapidly warped by the heat. These difficulties utimately led to the 
abandonment of this plan. 

An experiment was then tried to form a combustion chamber in 
the fire-box, as shown in Figs. 5 and 6, by means of eleven fire- 
brick bars B, 4 ft. long by 10 in. deep and 2} in. thick, placed close 
together and fixed in the fire-box. The fire-brick surface thus ex< 
peers to the fire amounted to about 70 square feet, so that when the 

sricks became red-hot the smoke was tolerably well consumed. The 
fire-brick bars, however, placed in this position did not answer satis- 
factorily, the bottom ends being rapidly. destroyed by the action of 
the fire and the alternate expansion and contraction. Arches formed 
of ordinary firebricks 9 in. by 4} in. were again tried with better 
results, and lasted several months; but they were liable to destruc- 
tion in consequence of large lumps of coal falling on them in firi 
and breaking or displacing the bricks, and also in consequence o 
want of care and attention on the part of the firemen when cleaning 
the fire or pulling it out of the engine. These arches were sprung 
transversely from side to side of the fire-box and close to the tube- 
plate, and were supported by means of solid wrought-iron bars about 
2 ft. long by | in. square, bolted to the sides of the fire-box by two 
or three tapped bolts, the brick arches being sprung from the top of 
these supporting bars, as shown in Figs. l and 2. It was thought 
that the conducting power of the metal would be sufficient to keep 
the iron supports cool; but experience soon showed that the oxida- 
tion of the iron was considerable, and that a few months’ work was 
sufficient to reduce the bars considerably. This difficulty, however, 
was not considered of much importance, as the substitution of new 
iron bars in place of those destroyed could be effected in afew hours 
and at a small cost. 

It was observed that every addition made to the length of the de- 
flecting plate attached to the fire-door was attended with marked im- 
provement in the combustion of the smoke, the le causing the air 
to be deflected on to the surface of the fire, and the combustion of 
the coal within the range of the deflector taking place at the surface 
instead of the centre of the fire. These facts strongly impressed the 
writer with the necessity of endeavouring to burn the coal from the 
top of the fire ptemanee instead of from the bottom upwards as in 
the ordinary method. It was impossible to prolong the deflecting 
plate further into the fire-box if attached to the fire-door; the writer 
therefore determined to try a semi-cylindrical plate 3 ft. long, flanged 
and placed in the fire-box independent of the fire-door, in the 
manner shown in Figs. 7 and 8, and enlarged in Fig. i8. The ex- 
traordinary results that were accomplished by this simple plan sur- 
passed the most sanguine expectations. The air drawn into the fire- 
box was deflected on to the surface of the fire, and the coal took fire 
at the surface and burnt downwards, so that steam was raised with 
greater rapidity and the smoke consumed more completely than in 
any of the — experiments. Several engines were at once 
fitted up with similar deflecting plates, and with such satisfactory 
results that it was soon determined to apply the same plan to all the 
engines on the Midland Railway; and there are 240 of the engines 
in steam daily with these long deflecting plates. It was found by 
experiment that the end of the deflecting plate should be bent down 
at about the inclination shown in Fig. 7, so as to deflect the air on to 
the surface of the fire at E. The draught created by the blast-pi 
is not altogether continuous, as each beat of the engine causes the 
air to be drawn into the fire-box with a varying velocity ; the effect 
of which is to create a flapping motion of the air and gases in the 
fire-box, whereby their mixture and final combustion is materially 
facilitated. Another striking and satisfactory result obtained by 

this plan is that the smoke is more perfectly consumed when the 
Sro-4ea contains a full body of fire ; br the heat from the full body 
of fire causes the gases to be raised to a high temperature, and as 
they rise to the surface of the fire they are met by the current of air 
that is deflected down upon the surface of the fire; in this way the 
combustion of the coal is rendered almost complete. In all previous 
experiments it was found desirable to run the engine with a very 
thin fire, so as to permit a considerable quantity of air to pass up 
through the firebars; but this method was uncertain in practice, and 
the results were never satisfactory. 


As soon as it was determined that the ordinary engines should be 
fitted up with the long deflecting plates C, Figs. 7 and 8, the writer 
turned his attention to the practicability of applying the same plan to 
engines With a midfeather or transverse water partition in the fire- 

x as shown in Fig. 9. The difficulty, however, of supplying the 

‘ont of the fire-box with fuel whilst the deflecting plate was a 
fixture in the firedoor papeeres at first insurmountable, unless the 
plate were lifted out of the fire-box every time of firing; but this 
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was overcome by making the plate to be tilted upby a lever D fixed 
on the back end, as shown by the dotted lines. It was afterwards 
found that the lever could be entirely dispensed with by the fireman 
placing the shovel in the firedoor, tilting the plate up and fixing it 
temporarily in its raised position by a piece of coal or wood placed 
between the flange of the plate and the back of the fire-box, the prop 
being removed after throwing in the last shovelful of coal upon the 
fire. Fortunately the Midland Railway has only twenty-six engines 
with midfeathers out of a stock of 459. All the midfeather engines 
were at once fitted up with deflecting plates, and they have been 
found to consume the smoke in a very satisfactory manner. The 
great drawback to burning coal in engines of this class arises from 
the difficulty of cleaning the front part of the fire-box and removing 
the clinker that forms on the firebars. his difficulty is found to be 
much increased in cases where the coal consumed contains a large 
proportion of clinker ; and in such cases it is desirable to remove the 
iain, more especially as experience has long established the 
fact that a midfeather is not attended with any practical advantage or 
economy. 


























It having been observed that the firedoors were kept constantly 
wide open in the regular working of the engines, it appeared desir- 
able to increase still further the area of the firedoor; and conse- 
quently the new engines that have since been built and are now in 
course of construction on the Midland Railway have the firedoors 
enlarged to 18 in. wide by 11 in. high, as shown in Fig. 11, giving 
an area of 11 square ft., which is 20 per cent. greater than that of 
the ordinary firedoor, and the alteration has been attended with most 
satisfactory results. The ordinary mode of fixing the firedoors on 
hinges being found very inconvenient, on account of the doors pro- 
jecting on to the foot plate, a trial was made of sliding doors, fitted 
as shown in Figs. 11, 1”, and 13, and arranged to move in pairs by 
means of the level L. This plan answers well; and another advant- 
age resulting from it is that, whenever the doors have to be partly 
closed, the air still enters at the centre and is deflected down into the 
middle of the firebox, instead of passing in at one side of the firedoor 
as in the old plan. A large extent of heating surface is essential for 
the successful working of coal-burning engines, and especially for 
engines fitted up with the deflecting plates; for in consequence of 
the firedoor being generally kept wide open, it is impossible to obtain 
the same degree of vacuum in the smokebox as when the door is 
shut. When the door is open, the air enters freely into the firebox ; 
but when a larger quantity of steam is required than the boiler can 
properly supply, it is necessary to close the door partially, in order 
to create a greater draught upon the fire. 
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On further experience, notwithstanding that'the "deflecting plates 
accomplished the combustion of,the coal efficiently, the writer consi- 
dered that a further improvement would be effected if a firebrick 
arch could be applied in the firebox in a substantial manner. It 
was evident that the gases given off from the coal close tc the tube 
plate and immediately below the tubes were liable to be drawn into 
the tubes before being sufficiently heated and mixed with air for 
their combustion; moreover the small particles of coa! that decrepi- 
tated and were drawn through into the smokebox were liable to he 
fire there. By the application of a brick arch close to the tube plate 
the unconsumed gases and small particles of coal would be com- 
pelled to ae over a more extended surface in the firebox before 
entering the tubes, and would be heated by the bricks and their com- 
bustion thus rendered more perfect. Brick arches 20 in. long were 
aa fixed in the position shown at B in Fig. 10, so as to 

revent the liability of the bricks being broken or displaced by the 

tools or by careless firing. The firebrick arch as designed and 
now applied by the writer is shown enlarged and in detail in 
Figs. 14, 15, and 16, and is formed of nine firebricks, seven of the 
rey shown in Fig. 15, 20 in. long by 5 in. thick, and two side 
ricks of the pattern shown in Fig. 16, having recesses to admit of 
their being supported from the sides of the firebox by the square 
bars F or pieces of angle iron, which are thus preserved from injury 
by being pn og A covered by the firebrick, so that the oxidation 
of the iron which took place in the first experiments made in sup- 
porting brick arches is prevented. 

Simplicity of construction is in all cases of such t importance 
that it wouldnot be advisable to adopt the brick poh 9 combination 
with the deflecting plate, if its application were attended with much 
trouble or expense s capeclelty as experience has shown that the coal 
smoke is almost entirely consumed by the simple application of the 
defi plate with a proper adjustment of the ope of the fire- 


Figs. 10 and 14, can be maintained without much trouble or expznse, 
and it undoubtedly contributes to the more perfect combustion of the 
smoke and small particles of coal. It is therefore desirable that it 
should be generally adopted in combination with the deflecting plate, 
particularly when the coal to be burnt contains much volatile 
matter: and the arrangement of deflecting plate and brick arch 
shown in Fig. 10, is that now adopted on the Midland Railway. 


FIG. 4. 




















Coal, however, cannot be perfectly consumed in locomotives with- 
out some extra care and trouble on the part of the enginemen; it is 
therefore important to supply them with every facility for enabling 
them to comply with the necessary condition of consuming the 
smoke under all circumstances, and for this purpose the steam jet is 
indispensable. The mode in which it has been applied by the 
writer is shown at J, in Figs. 10 and 17, and the steam jet cock is 
shown enlarged in Fig. 18. The steam in the pire G from the 
boiler is constantly pressing against the plug H, which fits up 
against a shoulder forming the joint; when the rod I is turned, the 
plug is drawn back, and the steam escapes into the chimney through 
the pipe K. The rod I passes through the handrail along the side 
of the boiler and is worked from the foot plate, as shown in Fig. 
10; and there is so little trouble in applying the steam jet on this 
plan that it is rare to find drivers approaching stations omit to turn 
it on on account of the extra trouble. 


























floor, The brick arch, however, as now constructed and shown in 

















Since the use of coal in locomotives has become universal on the 
Midland Railway, it has been found necessary to diminish the air 
es between the firebars, on account of the quantity of small 
particles of coal that fall through the bars into the ashpan ; twenty 
three bars have therefore been adopted in place of twenty-one. The 
firegrate area of the ordinary goods engines of modern construction 
is 14 square feet, the air passages amounting to 5 square feet and 
the firebars to 9 square feet; the air passages consequently are only 
36 per cent. of the total grate area. It may be doubted whether this 
proportion is properly adjusted; and it is desirable that attention 
should be directed to the investigation of this subject. Reducing 
the area of firebars, and increasing that of the air passages may 
probably result in increasing the capacity of the boilers to generate 
a larger quantity of steam in a shorter time without increasing the 
size of the firebox. Where coke is used in locomotives the combus- 
tion takes place from the bottom of the firebox, the admission of air 
under the firebars being regulated by the ashpan damper, which in 
the Midland engines was formerly kept almost always wide open 
when burning coke, giving an area of about 3 square feet of opening 
for the entrance of air below the firebars. But since the substitu- 
tion of coal, the area of opening of the ashpan damper in nine 
passenger and seven goods engines, in daily work and taken indis- 
criminately, has been found to be 1} square feet in the passenger 
engines, and 1 square foot in the ¢ engines. All coke contains 


a certain portion of slag and earthy matter which very soon covers 
the bars with an incrustation of ashes and dirt ; consequently unless 
the bars are wide enough apart for some of the ashes and slag to 
shake through into the ashpan, the boiler will not generate the 
necessary supply of steam. Some years ago the writer made a series 
of experiments with the Tapton and Stavely cokes, the former 
having been used for many years in some of the small engines that 
were employed in working the light traffic of the railway; and it 
was always found that at the beginning of the day’s work the 
engines raised steam with great rapidity, but after running 20 miles 
or 30 miles the firebars became covered over with a thick incrusta- 
tion of ashes and slag, whereby the air passages between the bars 
were stopped up. Hence, unless the firebars were continually 
cleaned and the slag removed, the engines were unable to perform 
their required duty. These difficulties ultimately led to the com- 
plete abandonment of the Derbyshire cokes and the entire substi- 
tution of the North coke, which contains a much smaller proportion 
of earthy matter; the best coking coals of the Durham district being, 
in fact, nearly altogether free from clinker. In burning coal, the 
incrustation of clinker on the firebars is easily broken up and re- 
moved through the firedoor in large pieces, the engineman generally 
taking care to run the fire low for this purpose when approaching 
terminal stations where they are detained to turn the engine ready 
for the return journey. 

















The advantages attending the plan of burning coal in locomotive 
engines, as above described, and now adopted on the Midland Rail- 
way, are that the ordinary locomotives can be converted into ex- 
cellent coal-burning engines at a trifling cost; and that when altered 
they perform the work and consume the smoke with greater efficiency 
than is obtained by any other system yet adopted, notwithstanding 
that the most complicated boilers have been constructed at great 
cost for the special object of burning coal. 
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The following tables exhibit a series of experiments that have 
been made on the Midland Railway from time to time to ascertain 
the relative value of different descriptions of coal and coke in loco- 
motive engines working with the regular trains. Table I. is a 
general summary of the results obtained from the whole of the 
experiments, classified according to the district of the fuel tried. In 
Table II. (appended) are shown the average results with each 
description of coal and coke in the several districts ; and Table III. 
(appended) gives the particulars of each experiment in detail. In 
every experiment the fuel consumed includes getting up steam. The 
following are the equivalent quantities of coal and coke from the 
several districts required to evaporate the same quantity of water in 
locomotives, taking the South Wales coal as the standard at 100, 
having the highest evaporative duty : and also the calculated relative 
values of the coals per ton, in reference to their evaporative duty 
alone, taking the South Staffordshire coal as the standard at 7s. per 
ton :— 
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Equivalent 
District. evaporated | Quantities of Fuel! Evaporative 
| per lb. of fuel. required. | Value per ton. 
COAL. Ibs. uivalents. Shillings. 
South Wales | 81 | " 100 | + 
South Yorkshire 77 | 105 8°42 
Durham | 7-6 107 | 881 
Bristol 75 108 } 820 
Forest of Dean | 69 117 | 7°55 
Derbyshire | 67 121 7°33 
Leicestershire | O4 127 7°00 
South Staffordshire | 64 | 127 7°00 
COKE. 
Durham | 79 103 
Derbyshire | 70 116 








The Derbyshire hard steam coals do not contain a very large 
proportion of volatile matter, and are much inferior to the Welsh 
and the North or Durham coals in their evaporative power, as seen 
in the above Table I. The latter description of coal contains a con- 
siderable proportion of gases; consequently its use in locomotives 
renders the application of the brick arch desirable in order to secure 
proper consumption of the smoke. The Derbyshire hard steam 
coals are known in the district as the Top Hard and Bottom Hard 
coals. The Top Hard coal is much superior to the Bottom Hard in 
every essential quality: it gives off less smoke, is much more 





durable, evaporates a larger quantity of water, and contains 
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considerably less ashes and clinker; the latter quality being of the 
— importance in its practical application in locomotives. 

his coal occupies a considerable district north-east of the main line 
of the Midland Railway from Derby to Leeds. The Stavely hard 
coal has been for several years extensively consumed in the locomo- 
tives on the Midland Railway, having been found admirably adapted 
for that purpose, and is still very extensively used. There is, how- 
ever, every reason to believe that inferior coals will ultimately be 
used in locomotives with economy and efficiency. 

The economy obtained on the Midland Railway by burning coal 
instead of coke in the locomotives has been very considerable. The 
average evaporative duty of the Derbyshire hard coals being about 
6-7 Ib. of water per Ib. of coal, and that of Durham coke being about 
7°9 lb. per lb. of coke, as seen in the above Table I, it follows that 
about 18 per cent. more coal will be required to evaporate the same 
quantity of water as coke. It has not yet been ascertained by expe- 
riment what percentage of coal has to be added for the loss occasioned 
by the steam jet; for whenever the jet is turned on, all the steam 
escaping through into the chimney, as well as that from the safety- 
valves, is so much Joss of power from the boiler. The mileage per- 
formed by the engines of the Midland Railway for the year ending 
30th June, 1860, has been 9,161,460 miles. The fuel consumed 
during the same period has been :— 


Coal .. .. «.- 116,619toms .. .. or 75°7 per cent. 








Coke .. .. «- 37,413tonms .. .. OF .. «- 24°3 per cent. 
Total .. . 154,032 tons 100 
But during the past half-year the proportion of coal has increased, 
and the consumption has been :—- 
Coal «a. .. o 67,500 toms .. .. OF 82 per cent. 
Coke «2 oo oo 34,787 toms .. oo @& 18 per cent. 





Total .. .. 82,296 tons 100 

Coal would have been more extensively consumed on the Midland 
Railway during the past year, had not engagements been made for 
receiving large quantities of coke. The sum expended for the fuel 
consumed in the locomotives for the year ending June, 1860, was 
£75,162, giving an average cost of 1-98d. per mile run. The average 
cost of fuel for the two years ending December, 1856, was £93,265 
per annum, at an average cost of 3°05d. per mile. The saving of 
107d. per mile run, multiplied by 9,101,460 miles, the mileage for 
the past year, shows a total saving of £40,577, as compared with 
1855 and 1856. 
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The total cost per engine of the alterations necessary to convert 
the ordinary locomotives into coal-burning engines according to the 
plan that has been described is as follows :— 





£ 8s. d. 
Steam jet and connections complete .. .. - 288 
Sliding fire-doors with levers, guides, &c. - 226 
UL END «ne cs ce ce es ce oe te ce oe os OES 
Brick and supporting bars .. .. .. of « «of of O19 1 
Total .. 2 se cc cf c6 06 ce of £516 9 

The annual cost of maintenance has not yet been accurately ascer- 


tained; but it is believed that under ordinary circumstances it will 
not exceed £2 10s. per engine if deflecting plates alone are used, or 
£3 if brick arches are applied in addition to the deflecting plates. 

In the foregoing paper the writer has confined his remarks to the 
actual experiments undertaken on the Midland Railway and the 
results Obtained from them, without attempting to describe the various 
plans that have been tried in this country for burning coal in loco- 
motives; but he would observe in conclusion that great credit is due 
to Mr. McConnell and Mr. Beattie for the introduction of their coal- 
burning @ngines, which created a desire for inquiry into the subject 
that has ultimately led to the satisfactory accomplishment of coal- 
burning in locomotive engines. 

Mr. B, Fothergill fully agreed in the economy of burning coall 
instead of coke in locomotive engines; and the results stated in the 
paper were thoroughly confirmed by those obtained in a series of 
experiments he had made on the Lancashire and Yorkshire and East 
Lancashire Railways, which were so strongly in favour of coal that 
there were now no coke-burning engines on those lines. In those 
experiments it was found that the evaporative power of coal and coke 
was about the same, weight for weight, so that for conveying the 
same load, the same weight of coal was sufficient as of coke ; and the 
average cost of the coal used being only about 5s. 3d. to 5s. 6d. per 
ton while that of coke was Ils. to 11s. 6d. per ton, the saving effected 
by the substitution of coal amounted to as much as half the entire 
cost of fuel previously consumed. The admission of air was regu- 
lated by a slide over airholes in the back of the firebox, and a 
deflecting plate was fixed underneath the tubes ; a deflecting plate and 
brick arch in the firebox had also been employed. When the 
deflecting plate was used alone without the brick arch, there was a 
bright part in the centre of the fire at the point where the current of 
air was directed by the plate; but in front and at the back was a 
black column of smoke from the coal, and that in front escaped direct 
into the tubes: but by adding the arch the smoke was all thrown 
back into the bright centre of the fire, and thus completely consumed 
before entering the tubes, so that nosmoke issued from the chimney. 
He had not the least doubt that perfect combustion of the smoke 
could be effected by this means in ordinary engines with burning 
coal, The brick arch had also the advantage of preventing the blast 
from plucking away particles of the fuel unconsumed into the lower 
tubes, which not only occasioned a waste of fuel, but also had the 
effect of wearing away the tubes rapidly by the cutting action of the 
hard particles. The use of coal had also been adopted practically 
for some years on the London and South-Western Railway, in 
engines constructed specially for the purpose. 

Mr. F. Wrigley considered it was certainly the right plan to 
deflect the air downwards on the fire, to prevent its passing across 
direct from the firedoor into the tubes: but if the deflecting plate 
were confined to the width of the door, it would concentrate the air 
entirely on the middle part of the fire, while smoke would still be 
given off at the sides; and with the firedoor made to slide horizontally 
in two portions as shown in the drawing, the air would be cut off at 
the sides when the door was partially closed, leaving a thin sheet of 
air entering in the centre only. He thought, therefore, it would be 
a better plan to make the firedoor opening extend wider across the 
firebox, and the door to slide vertically instead of horizontally, so as 
todirect the air always over the entire width of the fire. 





The Chairman observed that a wider firedoor would weaken the 
back of the firebox too much, and would be objectionable in obstruct- 
ing the steam rising from the water space below the door. 






































Mr. Markham said in first trying the long deflecting plate in the 
firebox the proper length and inclination of the plate had to be 
determined: when the end of the plate was raised above the level of 
the bottom rows of tubes, a quantity of air passed over the fire direct 
into the tubes without causing the smoke to be properly consumed; 
and it was found by experiment that the air should be deflected on to 
the surface of the fire in the manner shown in the drawings. The 
long deflecting plates were very little trouble or expense to maintain ; 
for though they burnt away at the ends in time, they lasted in pas- 
senger engines from two to four months and in goods engines about 
half that time before wanting repair, and fresh ends were then 
easily rivetted on ; the plates were quite loose in their place, being 
merely held in the opening of the firedoor by the flange and by their 
own weight. It was important that the deflecting plate should be 
lifted out of the firebox with the shovel when the firedoors had to be 
closed up at the end of the day's work, when the coal had become 
thoroughly coked, otherwise it would soon be destroyed by the heat. 
The addition of the firebrick arch was an improvement by preventin 
the smoke from entering the tubes, and compelling it to pass hack 
through the hottest part of the firebox before reaching the tubes, 
whereby it was more perfectly consumed. The brick arches as 
shown in the drawing were expected to last for nine months before 
requiring to be renewed : they were composed of only two patterns of 
bricks, the side bricks being made of such a shape as to be used at 
either side of the firebox. The firedoors now in use on the Midland 
Railway, 18 in. wide by 11 in. high, proved sufficient for admitting 
the quantity of air required to consume the smoke: the doors were 
generally kept wide open, and the ashpan damper which had pre- 
viously been kept wide open so as to give 3 square ft. area of open- 
ing was now opened to only about 1 square ft. area, by far the larger 
ene of air being admitted above the fire through the firedoor. 

"here was not professed to be any very remarkable originality in 
the plan described in the paper for burning coal in locomotives : 
but the long deflecting plate, the large area of firehole with the slid- 
ing doors, combined with the firebrick arch and steam jet, as now 
adopted on the Midland Railway and shown in the drawings, were 
the result of the large number of experiments that he had made. 
The plan of deflecting the air upon the surface of the fire had been 
introduced many years ago: but the plan of burning the coal from 
the surface downwards had never been attempted to such an extent 
previously, and he was satisfied it would ultimately be generally 
adopted where coal was used as fuel in locomotives. 
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Mr. D. Adamson was surprised at the evaporative duty of coal 
burnt in locomotive engines being so low as 6 lb. of water per 1 Ib. 
of coal, and thought this must be owing to want of sufficient room 
for combustion. With Lancashire coal he had found that the duty 
obtained in a stationary boiler was much increased by elongating the 
firebox and shortening the tubes, and had gradually lengthened the 
firebox from 12 ft. to 24 ft., shortening the tubes to only 4 ft. length ; 
the duty was formerly vy | 6} lb. of water evaporated per 1 Ib. of 
coal, but was now raised by the long firebox to 94 Ib., including 
lighting the fire and getting up steam: but he was satisfied there 
was still a great deal to be done to increase the economical consump- 
tion of coal in engine boilers. He thought there was little advan- 
tage in the great length of tubes at present employed in locomotive 
engines; for the old engines running on the Stockton and Darling- 
ton Railway with flue boilers evaporated as much water with 1 Ib. of 
coal as soles engines with 1 lb. of coke, which he attributed to 
their having 12 ft. to 14 ft. length of combustion chamber in the flue. 





He doubted whether the firebrick arches were worth putting in, and 
thought it would be better to shorten the tubes and prolong the fire- 
box into the boiler so as to give more room for combustion. For 
admitting air to the fire in coalburning engines a plan of hollow 
stays at the sides and front of the firebox just above the level of the 
fire had been tried, to admit the air at the surface of the fire; and he 
believed this had proved an advantage in preventing smoke, par- 
ticularly the holes in front of the box, through which a strong 
current of air entered when the engine was running. 

_ Mr. B. Fothergill had no doubt an advantage would be gained in 
increasing the surface of the firebox and the space for combustion, by 
carrying the box forward a short distance into the boiler; but con- 
sidered it was not advisable to shorte. the tubes in locomotive 
engines, because with short tubes there was risk of a deposit of un- 
consumed — of coal in the smokebox, which would catch fire 
and might heat the smokebox red-hot, warping the of the box, 
and allowing cold air to enter. He thought it was desirable in loco- 
motives to approach as slow a combustion as in stationary engin 
whereby a greater duty would be obtained from the fuel; but if the 
combustion were so much forced as to require a steam jet to prevent 
smoke, a great amount of heat must escape up the chimney, as there 
was not time enough for it to be thoroughly taken w by the boiler. 
In the results that he had obtained as to evaporative duty in burning 
coal in locomotive engines, y= of water per lb. of coal was the 
lowest duty, and 9} Ib. the highest in an exceptional case; the 
general average might be taken at about 7 Ib. 

Mr. Markham had been surprised at the low evaporative results 
obtaining in burning coal, for it had been said that the evaporative 
duty of the Derbyshire coal was 10 Ib. of water per Ib. of coal; but 
he thought there must have been priming in these cases, carrying 
over water with the steam and causing an excess in the result, as he 
had the greatest confidence in the general accuracy of the experi- 
ments detailed in the paper. As regarded slow or rapid combustion, 
he was satisfied this did not make any material difference, if the 
quantity of air was increased to suit the rapidity of combustion ; for 
it was seen from the experiments that as much water was evaporated 
in a goods engine with quick combustion as in the stationary boiler 
with a chimney draught and slow combustion. The late Mr. Robert 
Stephenson considered a moderate sized firebox better than a large 
one for coke-burning engines, because the heat was more intense 
and concentrated; and there must be an advantage he thought in 
having a high temperature, as in Bury’s early engines, which had 
very small fireboxes and an iron bar put into the firebox was drawn 
out at a white heat: but in the present engines, with large fireboxes, 
the same degree of heat could not be obtained. There was no doubt 
that an inferior quality of fuel rendered an increased area of fi 
surface necessary for consuming the required quantity of fuel in a 
given time. 
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Mr. E. A. Cowper observed that with the hollow stays in the sides 
of the firebox for the admission of air had been combined a plan of 
having a jet of steam in the centre of each hole, which had the effect 
of forcing in the air upon the top of the fire; and by applying these 
jets in front of the firebox the brick arch might be done away with. 

he plan had the advantage that in stopping at a station the steam 
jet was kept on in the firebox, while the dampers were closed, and 
the steam then damped down the fire and supplied air enough to burn 
the smoke; but a steam jet in the chimney increased the draught 
through the fire and drew off the smoke unconsumed through the 
tubes, making the smoke rather worse than without the jet. 

The Chairman believed the difficulty with a steam jet had been in 
keeping up the supply of steam in the boiler when there was such a 
constant drain upon it. He thought for burning the smoke efficiently 
it was necessary to have a thoroughly attentive driver, without which 
no plan could be successful; he had seen all the plans at work that 
had been referred to, and was satisfied that coal might be burnt in 
locomotives without any nuisance from smoke. He considered the 
plan adopted on the Midland Railway both simple and efficient. 

He proposed a vote of thanks to Mr. Markham for his paper, 
which was . 
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Evaporative Power oF Dirrerent Descriptions or COAL AND COKE IN 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible - the opinions of our 


THE RANGOON AND SINGAPORE CABLE. 


Si,—In your impression of last week I observe a leading article 
on the Rangoon and Singapore Cable, containing several glaring 
misstatements of facts and imputations affecting my professional 
reputation as an electric —— Before writing that article you 
must have been misinformed by interested parties, and you will, I 
am sure, be glad to correct the erroneous impression which must 
have been produced by it upon your readers. 

On reference to published blue books you will find that the firm 
(Siemens, Halske, and Co.) of which I am the acting partner in this 
country, were appointed by Government to test the cable electrically 
during its manufacture and submersion. : 

The improved methods of testing which we have applitd have 
been highly approved by scientific men, capable of judging these 
matters, and the cable produced certainly far surpasses all others in 
perfect insulation. 

When we were invited to undertake these tests, it was understood 
that, according to contract, the cable was to be submerged both at 
the works and on board the ships, which stipulations the contractors 
failed, however, to fulfil—certainly without my consent in the 
matter, 

So far from approving of the dry condition of the cable on board 
the ship, I alone was apprehensive for its safety in consequence of 
it, and provided those special temperature tests which proved the 
internal generation of heat, and in consequence of which the 
precipitate departure of the vessel and the otherwise inevitable self- 
destruction of the cable was prevented. An account of this instru- 
ment is contained in the appended letter, which I addressed to 
Professor Tyndall. 

Respecting the Red Sea Cable, it has been stated before, that we 
had only to test it electrically during submersion, when, of course, 
we had to deal with it as we found it. 

I am, Sir, your obedient servant, 
C. W. Sremens.* 





Great George-street, Westminster, 
January 16th, 1860. 


” 
wy 





3, Great George-street, Westminster, 8.W. 
December, 1860. 

My pear Sir,—You will probably be interested to hear about 
a very direct application of physical science to a purpose of consi- 
derable practicable importance, which I had lately occasion to make, 
Having charge, for the British Government, of the Rangoon and 
Singapore telegraph cable, in so far as its electrical conditions are con- 
cerned, I was desirous to know the precise temperature of the coil 
of cable on board ship at different points throughout its mass, 
having been led by previous observations to apprehend spontaneous 
generation of heat. As it would have been impossible to introduce 
mercury thermometers into the interior of the mass, I thought of 
having recourse to an instrument based upon the well-ascertained 
fact that conductivity of a copper wire increases in a simple ratio 
inversely with its temperature. The instrument consists of a rod 
or tube of metal about 18 inches long, upon which silk-covered 
copper wire is wound in several layers so as to produce a total 
resistance of say 1,000 (Siemens) units at the freezing temperature 
of water. The wire is covered for protection with sheet indin- 
rubber, inserted into a tube and hermetically sealed. The two ends 
of the coil of wire are brought, by means of insulated conducting 
wires, into the observatory, where they are connected to measuring 
apparatus, consisting of a battery, galvanometer, and variable resist- 
ance coil, ‘The galvanometer employed has two sets of coils, tra- 
versed in opposite directions by the current of the battery, One 
circuit is completed by the insulated thermometer coil, and the other 
by a variable resistance coil of German silver wire. Instead of the 
differential galvanometer, a regular Wheatstone’s bridge arrange- 
ment may be employed, 

You will readily perceive that if the thermometer coil before 
described were placed in snow and water, and the variable resistance 
coil were stoppered so as to present 1,000 units of resistance, the 
currents passing through both coils of the differential galvanometer 
would equal one another, and produce, therefore, no deflection of the 
needle. Lf, however, the temperature of the water should rise, 
say 1 deg, Fah., its resistance would undergo an increase of 
1000 X-0021=2'1 units of resistance, necessitating an addition of 2-1 
units to the variable resistance coil in order to re-establish the 
equilibrium of the needle, 

‘The ratio of increase of resistance of copper wire with increase 
of temperature may be regarded as perfectly constant within the 
ordinary limits of temperature; and being able to appreciate the 
tenth part of a unit in the variable resistance coil employed, I have 
the means of determining with great accuracy the temperature of 
the locality where the thermometer resistance coil is placed. Such 
thermometer resistance coils I caused to be placed between the 
layers of the cable at regular intervals, connecting all of them with 
the same measuring apparatus in the cabin. 

After the cable had been about ten days on board (having left a 
wet tank on the contractors’ works), very marked effects of heat 
resulted from the indications of the thermometer coils inserted into 
the interior of the mass of the cable, although the coils nearer the 
top and bottom surfaces did not show yet any remarkable excess over 
the temperature of the ship's hold, which was at 60 deg. Fah. ‘The 
increase of heat in the interior progressed steadily at the rate of 
about 3 deg. Fah. per day, and having reached 86 deg. Fah., the 
cable would have been inevitably destroyed in the course of a 
few days, if the generation of heat had been allowed to continue un- 
checked. 

Considering the comparatively low temperature of the surface of 
the cable, much incredulity was expressed by lookers-on respecting 
the trustworthiness of these results ; but all doubts speedily vanished 
when large quantities of cold water of 42 deg. temperature were 
pumped upon the cable, and found to issue 72 deg. Fah. at the 
bottom, 

Resistance thermometers of this description might, I think, be used 
with advantage in a variety of scientific observations, for instance, 
to determine the temperature of the ground at various depths 
throughout the year, or of the sea at various depths, &e. In the 
construction of this instrument, care has to be taken that no sensible 
amount of heat is generated by the galvanic currents in any of the 
resistances employed. 

By substituting an open coil of plantinum wire for the insulated 
copper coil, this instrument would be found useful also as a pyro- 
meter, 

But, finding this letter already exceeds its intended limits, I shall 
not enlarge upon these applications, which, uo doubt, are quite 
obvious to you. C. W. Siemens. 





* Mr. Stemens will, we know, readily do us the justice to believe that 
no party feeling or party interests operated in the remotest degree to 
produce the remarks which appeared in our last number. We are quite 
willing to accept Mr. Siemens’ assurance, as far as he has cared to extend 
it, of his non-complicity in the faults and difficulties which have attended 
the Rangoon cable ; but, associated as he is with other gentlemen, as the 
referees appointed by Government to examine into and superintend these 
telegraphic operations, he cannot, we think, fairly complain if he find 
himself involved in charges of general failure which may be made against 
those gentlemen in their collective capacity. We do not care to make dis- 
tinct charges against any individual ; but we do say, indeed it is notorious, 
that there must be something radically wrong somewhere. We shall have 
occasion to return to the subject, and if Mr. Siemens, whilst vindicating 
himself, will assist us to fix the blame upon the right shoulders, we, and the 
country generally, we are sure, will feel greatly indebted to him.—Eb. E. 





STOKES AND OTHERS v. THE EASTERN COUNTIES 
RAILWAY. 

Sm,—The perusal of the admirable article on this action, in your 
valuable journal of the 11th inst., and also a careful consideration of 
the facts of the case, lead me toask you kindly to find space for the 
following remarks and queries, which, perhaps, may assist in elu- 
cidating what at present seems, to me at least, a very great difficulty. 

It appears that, after the accident, the debris of the engine, &c., 
were carefully examined by several well-known practical engineers, 
all men of very high standing and unquestionable knowledge in 
engineering matters, both on behalf of the plaintiffs and the com- 
pany, to all of whom it seems every facility for their examination, 
&c., was fairly granted. So far so well. And when the case is 
tried, what do we find? On the side of the plaintiff the following 
witnesses, amongst others, came forward:—Messrs. R. Roberts, 
Bramwell, Braithwaite, Sir Charles Fox, and Mr. E. B. Webb; andon 
the side of the defendants, Messrs. Fothergill, Fenton, McConnell, 
Kirtley, &c. 

The first on the list of the plaintiffs is Mr. Richard Roberts, the 
eminent and well-known civil and mechanical engineer, whose sound 
and thorough practical knowledge on all matters in mechanical 
engineering is second to none in the world, and whose practical ex- 
perience and knowledge in all relating to locomotives cannot be 
questioned. Next Mr. Bramwell, also a clever and well-known 
engineer of considerable practical experience; Mr. Braithwaite, 
another eminent engineer; Sir Charles Fox, another practical engi- 
neer, of great experience in metal work, and Mr. Webb, also much 
engaged in matters of similar nature. 

For the defendants were Mr. Fothergill, a decidedly practical 
engineer and mechanic; Mr. Fenton, of the Lowmoor Works; Mr. 
McConnell, who has surely had enough opportunity to be a practical 
man; Mr. Kirtley, also a locomotive superintendent, &c. &c. 
have asked “ What do we find?” Why, that during the trial the 
witnesses for the plaintiffs, after having carefully examined the 
wheels of the engine which caused the accident, swear that they 
found cracks existing in the driving wheels into which one puts 
the: blaile of a knife, and another his finger-nail! 'The witnesses 
for the defendants having also whe the same wheels, also 
swear that there were no cracks at all visible in them! ! 

Here comes the great difficulty under which I labour, namely, 
which party I am to believe. Is it to be credited that all these 
practical and experienced men are unable to distinguish a cracked 
wheel from a sound one, even when it is said they have all examined 
the same wheel? Surely such cannot be the case, more especially 
when we remember that the cracks were so evident that the blade of 
a knife and a finger nail were inserted in them by some gentlemen, 
although we find that, when these same wheels were examined by 
the others, and I believe by all together when produced outside the 
court, no cracks could be found? Is it to be credited that two sets 
of men can be found to examine the same thing, and one party 
swear to its visible unsoundness, and the other swear that no such un- 
soundness exists? This is more than I can do. 

I must ask, therefore, did these engineers, or some of them on both 
sides of the question, examine the engine after the accident, before it 
was removed, and in each other’s company? Wereanystepstaken so to 
identify the wheels which were under the engine at the time of the 
accident so as to prevent the chance of any mistake arising at a later 
period? I do not see that such was the case. Again, we heard that 
there existed on that line two similar engines, by the same maker, 
alike in all particulars, to one of which the accident, which caused 
this trial, happened. I would ask, Why were not the wheels of both 
these engines produced together, at the same time, for the inspection 
of the witnesses and jury, as was so readily done with one pair? 
What were the plaintiff's counsel, and also the jury doing, not to 
have demanded their production? Why did not the company, for 
its own sake, produce them ? 

I must confess, after a careful consideration of the facts of the case, 
that it appears to me impossible to believe but that both sets of 
witnesses are right! That, in“one instance, the witnesses for the 
plaintiffs, when examining the wheels, did find the cracks as stated ; 
and that the witnesses for the defendants, when examining the 
wheels, did not find cracks! But this involves a mistake somewhere 
about the wheels which I must leave those interested to explain. 

London Jan, 16th, 1861. A Looker Ov. 





ROYAL NAVAL ENGINEERS. 

Sir,— Disclaiming with “ C. A. M.” any particular “ love for letter 
writing,” or desire to have the “last say,” I would still beg to be 
allowed to notice his letter in Tae Enotneer of December 21st. 

I have not afforded sufficient information concerning myself, and 
my assertion, that I had had some experience in her Majesty's navy, 
is not deemed explicit enough. I confess I did not see any neces- 
sity for parading my services, or my present position, nor do I now; 
still I have no great objection to satisfy “ C. A. M.’s” curiosity, so 
far as to show him that his “conclusion” is not quite so correct as 
he supposes it to be facetious. 

My experience in her Majesty's service extends over several 
years. 1 have served in seven ships. Iam at the present time a 
chief engineer. As I said in my former letter, the position of 
engineers will be pretty nearly what they themselves make it; this 
is true, individually as well as collectively. I have always done my 
duty—hard hammer and chisel duty some of it has been, I can 
asaure * C, A, M.”—and I am happy to believe I have always gained 
the “respect” of those with whom I have sailed. Is “C, A. M.” 
satistied ? 

With regard to the “menial service” referred to in my letter: 
happily 1 do speak from the practice of one ship only. 1 did not 
intend it as a statement of an engineer's duty usually, but as an 
evidence of what a prejudiced captain is able to do. 

In reference to the holystoning, “C. A. M.” has drawn a most 
erroneous inference ; he may be certain that no engineer would con- 
sider it infra dig. to keep his engine room clean, even at the expense 
of “turning-to” himself occasionally, if it were necessary; but in 
the case referred to the gratings are, by a stretch of the imagination, 
said to belong to the engine room, because they are over it. The 
duty of seeing such things holystoned is generally assigned to 
petty officers. I fully concur with “C, A. M.” that it “must be the 
engineer's own fault, to a great extent, that such menial service 
falls to his lot ;” that does not, however, alter the fact, that owing to 
the very ambiguous position which engineers occupy, any captain, 
who is so disposed, may impose such duties, and inflict serious 
annoyance and positive injury, should his orders be resisted, as 
“OC, A. M.” recommends they should be. 

“C, A. M.’s” question as to “ Who stops the engineer's leave ?”— 
“ the officer of the watch or the chief"—merely shows that he is not 
acquainted with the rules of the service, which is not surprising. 

But “ C, A. M.” asks rather exultingly, “ How is it the foreigner 
can obtain good men ?” 

presume it is because they pay them better, and do not impose 
on them many of those restraints which English engineers, in an 
English navy, may be reasonably expected to submit to. 1 wish, 
however, I could believe that they treat them better. True, they 
never attempt to convert them into “call boys,” or compel them to 
superintend the holystoning of gratings, but association on terms of 
equality I believe to be more rare than in our own navy, where, 
too, I have not unfrequently seen a “ bowl of punch ” work wonders 
in promoting good fellowship. 

1 certainly mean no offence, but I must be permitted to say that a 
pretty extensive observation among English engineers in foreign 
navies has not produced on me a very overwhelming sense of their 
superiority. It is not for me to answer, “* How many there are in 
the English navy who, if the engines were sent out to them, could fit 
them in their vessels ?” But I am very certain that practical knowledge 
and mechanical skill are not quite such rare commodities as 
“C. A. M.” would have us believe. “C. A. M.” ought not to 












take his estimate of naval engineers from his shopmate, who 
appears, like “ Foreman of Engineers,” to have drawn his conclu- 
sions from one, and that, apparently, a very bad specimen. 


This 





—_— of ing the naval service, and lauding all others, is, in 
the question of mechanical ability, rather a mistake; I have known 
a merchant steamer, at a foreign port—with her so called engineers 
on board—entirely dependent on the engineers of one of her 
Majesty’s ships for the necessary repairs to enable her to proceed on 
her voyage. 

I look forward with some degree of interest to the storm which 
will be raised when the engineers of the merchant service are com- 
pelled to undergo even such a moderate examination as is demanded 
on entering the navy. 

In conclusion, allow me, Sir, to thank you for your admirable 
article on “Engineers Afloat.” The clear appreciation = have 
evinced of the evils under which the “ engineering staff” of the navy 
labours, has surprised almost as much as it has pleased me. 

On Mediterranean service, Wu. Engineer, R.N. 

Jan. 2rd, 1860. 





ENGINEERS AFLOAT. 

Sir,—Allow me, as a naval engineer, to tender you my sincere 
thanks for your able and clearsighted article on “ Engineers Afloat,” 
which appeared in your journal of the 21st ult. I entirely concur in 
the view you take of our condition and requirements. 

There is no lack in our service of skilled mechanics; practical 
ability is not at all an uncommon qualification; but I grieve to say 
your estimate of the standard of general education and accomplish- 
ments among the engineers of the Royal Navy is by no means too 
low. Ofcourse there are exceptions. 

Now, the only remedy for this state of things is a close and search- 
ing examination on entry; but to secure a class of candidates, able 
and willing to undergo this test, better pay and treatment are 
absolutely necessary. 

An engineer in the British Navy ought to be able to boast himself 
better off than he could be in any other. But the Americans give 
their junior assistant, on entering, £156 5s. per annum, against the 
£109 10s. of the English service; while on the promotion to the rank 
of chief engineer, he receives £375 instead of £191 12s., and ranks 
with a lieutenant instead of “ with, but after,” a master. For the 
accuracy of these figures I vouch. 

There are hundreds of talented young engineers in Great Britain 
who find considerable difficulty in obtaining suitable employment, 
as your advertising columns constantly testify, and who would be 
delighted to enter her Majesty’s service, if adequate pay and due 
consideration were to be found there. But the Admiralty is obliged, 
in consequence of its parsimonious conduct, to engage those who 
may be tolerably clever workmen, but are scarcely fit to take up 
their position as “ officers and gentlemen.” 

A sad, but natural, consequence of this state of affairs is, the con- 
tempt for engineers which is so prevalent among the other officers 
of the ship, who too often look down upon and hold aloof from even 
those members of the class who are in every way their social equals ; 
a line of behaviour against which Dante’s “non ti cura di loro” 
policy, which your correspondent, * C. A. M.,” recommends, is 
powerless. 

I was glad to perceive, from an editorial notice, that you have 
— to the Admiralty for authentic information ; but I question 
if their lordships will tell you that the dark, ill-ventilated berth, in 
which their engineers are obliged to mess by themselves is generall 
situated in small ships forward on the lower deck, among the ship's 
company, where study is almost out of the question ; that in line-of- 
battle ships it is on the orlop deck—7. ¢., the one below the lowest 
fighting-deck, while their gun-room equals and inferiors in rank 
enjoy a light and spacious apartment: neither will they be over- 
solicitous to inform you that assistant-engineers alone, of all quarter- 
deck officers, when they travel by steamboat, at the expense of 
Government, always receive second-class passes, and are obliged to 
herd with footmen, railway navvies, and the like: or that junior 
assistants’ uniform is inferior to clerks’, who are two or three grades 
their junior officers: or that frequently, when an invitation arrives 
from the shore, addressed to the “ Officers of H.M.S. ——,” the 
assistant engineers alone are forbidden to accept it. 

Lenclose my card as a guarantee for the correctness of my state- 
ments, and am inclined to hope that, since you have begun to take 
an interest in our case, better things may be in store for 

Mediterranean, Jan. 3, 1861. U. Z. 





ON THE FLIGHT OF PROJECTILES. 

Sim,—I should like to pass a few remarks on a subject which has 
occupied the minds, and also the pens, of many of your correspond- 
ents for the last few years, and also venture to propose some im- 
provements, although likewise conscious that most of our supposed 
improvements turn out to be only a repetition of ideas which some 
one has previously written, or even practically put into execution; 
and as the rifle has been formed in so many different shapes already, 
it appears next to impossible to make any alteration that has not pre- 
viously been tried; it is, therefore, only my knowledge of your libe- 
rality to correspondents in inserting their letters that makes me beg 
space for this note in the columns of THE ENGINEER. 

Were it possible to make a true projectile, it would only have two 
causes to disturb the accuracy of its flight; the one is wind, which 
will cause a horizontal divergence from the line of sight, and the 
other is unavoidable inequalities in the charge of powder, which 
must cause a difference of range; but as it appears an impossibility, 
at present, to make a true projectile, and even although it were oe 
true, being liable to be destroyed by the force of explosion, it becomes 
necessary to impart the rotatory motion in order to bring it back by 
every revolution as much as it has diverged from the true line ; but 
a rapid revolving motion introduces many more disturbing agen- 
cies, both to break it off from the line of sight and from the parabolic 
curve, which the tragectory ought to form, and that more especially 
when the projectile has feathers corresponding with the grooves in 
rifle bore. 

Therefore a projectile, which is subject to rapid revolutions, ought 
to be made of as true a form as possible, and until a cylindrical pro- 
jectile, rounded in the front, can be made to revolve, the rifle is no 
perfect. 

It is true that cylindrical shot is used for rifles, but every one 
knows that the force of explosion causes the lead to stove up, and 
that it comes out exactly the shape of the rifle bore. If, therefore, a 
projectile be fired from a grooved or even a hexagonal rifle, with a 
right hand screw, it will by its rapidly revolving motion roll itself 
to the right hand side, and this will show conspicuously with long 
ranges, When the axis of the projectile is pointing considerably above 
the line of flight, and consequently the atmosphere more compressed 
on the underside than above ; and again, for the same reason, wind 
from the right hand must raise the projectile, and it will be depressed 
by wind from the left. The “ oval bore” has advantages over all 
others on this particular point; but again, the “oval bore” has 
disadvantages which must condemn it for practical purposes, I mean 
the projectile acting as a wedge when fired from the “oval bore,” 
and tending rather to strip than follow the thread of the screw, and 
here the “ hexagonal bore” has the same objections, although to a 
much less extent than the oval, and although both are practicable 
for small arms, still 1 fear that the same fate which overcame the 
“oval bore” likewise awaits the hexagon when tested practically 
with heavy ordnance, for the wedge formed surface of the shot and 
bore, acting as they do, must necessarily throw a much greater strain 
upon the barrel than the common groove and feather, which 
presents a direct surface to receive the instantaneous thrust which 
imparts the rotatory motion tothe shot when tired. But, as I previously 
pomted out the objection to grooved rifles on account of the action 0 
the atmosphere upon the projectiles, I shall now propose a method 
of rifling small arms which I have never heard of having been tried, 
but if it is in existence I shall be glad if any of your correspondents 
can inform me of it, and what success it has attained. The plan is 
this: let the rifle be bored in the first place perfectly parallel, and 
then cut the grooves to the proper depth at the breech-end, but 
tapered to nothing at the muzzle; load the rifle with a perfectly 
cylindrical shot—-of course, rounded in the front--and of the same 
diameter as the bore of the muzzle, and when it is fired the force of 








Jan. 18, 1861 


THE ENGINEER. 


41 








discharge will cause the lead to stove up until it fills the grooves 
when traversing the barrel, but the feathers on the shot will be 
again smoothed down, and it will leave the muzzle a perfect cylinder. 
Should any objections be raised on account of windage, I may say 
that a soft wad can be used betwixt the shot and the powder to ex- 
pand and fill the grooves at the breech-end, but I do not think that 
even this is necessary, as it is seldom used with grooved rifles when 
firing round shot. 

With this mode of rifling we have grooves or any other form 
which may be considered most advantageous for imparting the 
sudden rotatory motion, and we have all the advantages of a 
perfect cylinder revolving in its flight; nor is this all the improve- 
ment we may have to claim, for I think that even a lower trajectory 
may be obtained with this plan; and although that is not at first 
sight apparent, still when it is considered that a rifle bore of “45 in, 
diameter, with very shallow and broad grooves, will have a sectional 
area of *195 in. at the breech end, and only *159 in. at the muzzle, it 
will be seen that the surface which receives the propelling force is 
much greater than that which is exposed to the atmospheric resis- 
tance, and although there is a certain amount of power lost in 
smoothing down the feathers of the shot, and reduciag it to a smaller 
diameter, still I believe that with so soft a substance as lead, the 
advantage is in favour of this mode of rifling, and I think that a 
lower trajectory may be obtained, but this however can only be 
proved by actual experiment. 





P. Hunter. 
GIFFARD’S INJECTOR. 

Sm,—Your correspondent, Mr. John Ramsbottom, in last week's 
Enarneer, page 24, writes as “An Admirer of Giffard’s Injector.” 
Iam pone equally an admirer of that ingenious and, I may add, 
useful instrument. 

My attention and remarks in a previous number of the Exarncer 
were not, however, intended in deprecation of the ingenuity or use- 
fulness of the injector, as far as its range or influence may extend ; 
but in refutation of the arguments which were offered in representa- 
tion of its principles and action. Mr. Ramsbottom seems disap- 
pointed that I have not favoured your readers with an explanation 
more satisfactory than calling it an absurd and ingenious rhapsody. 

That remark of mine it was evident had no reference to the 
injector or its value, but was applied to certain theories intended as 
explanatory of its mode of action, and the principle on which its 
effect depends, which were given as having been made by Mr. 





Giffard himself, and I deny any one to read his attempt at explain- | 


ing the modus ndi of his little machine without admitting my 
remark to be fully warranted. 

In common with your other correspondents, I exercised the right 
of disputing the grounds on which it was asserted that the jet exer- 
cised the power of forcing water into the boiler. I contended that 
the principle of the steam, being condensed by the water into which 
it was injected, was altogether erroneous, inasmuch as cold water 
cannot have that effect; in a word, that steam cannot be condensed 
or reconverted into the liquid state by direct contact with the water. 
I did not assert this dogmatically, but referred to the section on con- 
densation in my treatise on heat, lately published, in which my 
reasons were givenin detail ; and would be glad if yourcorrespondent 
would examine the grounds on which I made the statement. In due 
time I will offer my view of the cause of the action of the injector, 
which hitherto is apparently paradoxical. I do not forestall the 
reasoning of others, and merely insist on my rejection of the sup- 
posed principle of action arising from the condensation of the steam, 
and even stated that the action of the injector furnished demonstra- 
tive proof of the soundness of the non-condensation theory. 

Liverpool, January 15, 1861. Cuas. Wye WILLIAMS. 





Srr,—In the last number of your valuable paper two letters ap- 
peared on this instrument, wherein the writers investigate the theory 
of its action, and seem to agree in the opinion that water is injected 
solely by the momentum of the steam. 

Mr. Ramsbottom thinks that a jet of air might be made to answer 
equally well. The soundness of this opinion requires to be esta- 
blished by experiment. Air does not condense, and it seems probable 
that it would act on water in something the same way that a steam 
jet would act on water at the same sensible temperature as that of 
the steam. 

Your correspondent, “C, J. P.,” gives calculations based on assumed 
data leading to assumed results. But the mechanical paradox exhi- 
bited by the instrument inaction has not been noticed. The paradox 
is this, that all the heat, and consequently all the power of the steam 
passing through the instrument, is absorbed by the injected water 
leaving none to inject this water, which seems, as it were, to take 
example by the power and accompany it into the boiler. 

It appears to me that this matter can be cleared up by experiment 
alone, and I would here beg to suggest the following method :— 

Let the quantity of saturated steam at a known temperature 
passing through the injector in a given time be carefully ascer- 
tained; also the quantity of water and its temperature before and 
after passing through in the same time. From these data find by cal- 
culation the quantity of water that would have been injected on the 
supposition that the instrument would have been efficient had all the 
power of the steam utilised by it been expended on injection alone. 
After making the proper allowance for the loss arising from friction, 
&c., of the steam and water passing through the injector, compare 
the result with the quantity of water that the same steam would 
ne if it passed through a perfect steam engine, that is, one in 
which no power is lost, the principle of expansion being supposed to 
be carried to infinity. 

If the injector were found to be most efficient, it would prove that 
steam has a power not hitherto known. If least efficient, it would 
prove that power was lost by the instrument, and an investigation of 
the causes of this loss might elicit very important information. 

Thus, if it were found that heat is destroyed by the sudden expan- 
sion of the steam, the superiority of a larger condenser and a sudden 
opening of the exhaust-ports in the steam engine would become 
established, &c. Joun Paton. 

Holyhead, 14th January, 1861. 





Sm,—The admirers of the injector have, indeed, had a great treat 
presented to them, through you, from Mr. John Ramsbottom, of 
Accrington. (See p. 24, second column of THe ENGINEER.) 

To my mind the most severe critic — one exception), must 
acknowledge this communication of Mr. nsbottom’s perfect, and 
by far the clearest and most philosophic illustration of this marvel- 
lous appliance which has, perhaps, ever been made. 

IT know nothing about the details of the injector, and have scarcely 
read a letter; but this I do know, from experiments tried in 
America by Mr. Eubank, at Mott’s foundry, near New York, that 
Mr. Ramsbottom’s illustrations harmonise with those experiments, 
and are aptly expressed with one exception. 

Will Mr. Ramsbottom give a comprehensive solution of the fourth 
line in the fourth paragraph ? denny Pratt. 

Leighton-grove, N.W., January 11th, 1861. 





BOILER ECONOMY. 

_ Sm,—I beg you to give room in your valuable vaper to the follow- 
ing lines, in reply to the letter of your conenpontiant, “Not a C.E.” 

_ With respect to the first question your correspondent puts to me, 
viz., How to reconcile the different “statements” which he enume- 
rated, I can only say that as he has separated them entirely from the 
connection in which I placed them in my letter, he perfectly re- 
verses the sense in which I have applied them. 

As to his inquiry how to deal with bituminous coal ? I beg to say 
that I did not at all intend to enter into any special case, and wished 
only to demonstrate the general rule for ecc momising fuel. I under- 
take, however, to say that he will be enabled to burn “bituminous 
coal” by the proper construction of the firegrating, as he will be well 
aware that different materials used as fuel require different construc- 











tions of the gratings; for instance, he cannot burn coal on a fire- 
grating constructed for wood, &e. 

In sketch No. 2, the filtering process, which I used merely figu- 
ratively, has not been forgotten, as I only selected the French 
boiler as an example, because there the conducting of the hot air to 
the chimney is on the most perfect principle. ‘Therefore an affec- 
tion of the brickwork by the heat is quite out of the question. 

If your correspondent, “ Not a C.E.,” would take the trouble of 
reading again my letter, making allowance for the grammar, which, 
after all, has nothing to do with the subject under discussion, and 
which you have already kindly apologised for, he would find out on 
which side are the “ foggy ideas.” C. T., C.E 

Bolton, 13th January, 1861. 





Sir,—With regard to the communication of your correspondent 
“QO. T.,” of last week, I wish to make the following remarks. 

1. That the saving of fuel depends not only on burning all the 
combustible parts of the same, the manner of conducting the hot 
air, &c., to the chimney, the draught, the size of the heating 
surface, but also (as Mr. Clare, in his valuable letter of Novem- 
ber 20th, 1860, stated) on the kind, condition, and thickness of the 
last. 

2. The gentleman says: “If the air enters on the top of the grate, 
no unburned gas or particles of coal could escape.” That is quite 
correct, and long known, according to the elements of the science of 
plogiston, that a substance burning from the top or upper surface, 
gives a better combustion than on the reverse position. But the 
reason why furnaces are not constructed in accordance with that 
principle seems to me on account of the speedy wear of the iron 
grate-bars ; and grates made of any fireproof material would occupy 
too much space. 

3. He says: “ The heating surfaces should always be as large as 
possible,” &c, That the extreme limits are now reached, is clear, I 
would advise, for his better instruction on this point, to draw a 
damper of any double-flued boiler; and he will soon find out that 
the gases by leaving the boiler have, in most cases, a much higher 
temperature than the-watey in the ‘boiler, 

4. According to the theory of the eddy (that the hot air'shall take 
the reverse way of the water), it seems that the boiler, Fig. 2 (last 
week) represents, as much as possible, all the claims made on a good 
constructed boiler, and for that reason I cannot understand why this 
sort are not made in this country. I do not believe that it is want 
of knowledge. Could any of your readers give me a suitable reason, 
1 should be most happy to receive it. 

sy calling the boiler No. 2 the “French boiler,” “0. T.” seems 
to have got a wrong idea, as the fire in the French boiler is under- 
neath the small tube, which to the benetit of: the coal mer- 
chants and boile rmakers, is very much in use there. I beg your 
pardon for occupying so much space. A Foreigner. 

52, St. George’s-place, Little Bolton. 

TUBULAR BOILERS. 

Sm,—Since writing my last letter I have had the pleasure of 
reading in your columns two letters upon the same subject, viz., 
“ Boiler Explosions,” one by Mr. Steevenson, of Derby ; the other by 


| Mr. Hirst, of Bristol. Mr. Steevenson views the subject as the 


result of various gases coming in contact with each other causing an 
electrical explosion inside the boiler, therefore recommends copper 
fire plates, as being more perfect conductors (which was tacitly 
assumed in my former letter). I here:-beg to be allowed to report 


| the result of experiments upon two boilers, : 


No. 1 Boiler. We fixed two new plates at the bottom over the 
fire, the boiler was 26 ft. long, 5 ft. diameter, the grate area was 25 ft., 
the plates were 6 ft. 6in. by 3 ft. 4in. by ? in. of est Stafford- 


| shire Iron, The grate bars were 18 in. from the lowest part 


of the boiler; they were originally common heavy grate bars, but 


after the boiler was repaired Argand fire bars were introduced every | 


alternate bar. The boiler worked one week, when the rivets over 
the fire began leaking, and after another fortnight it was necessary 
to tap the boiler and caulk the seams. After working a few days 
the plate began to alter its shape in the middle, bulging downwards. 
In three weeks working from repairing the plate cracked in the 
bulge 9 in. long; it was deemed necessary to cut that portion out, 
viz., 2 ft. by 3 ft. 4 in. 

Dee. 15th. There was another piece put in, thicker and of superior 
quality, and the bars lowered to 24 in.; this piece worked till Dec. 
22nd, when the crack was observed extending along the bottom, 
the rivets having all sprung and leaked. 

Dec. 25th. One crack was observed extending 7 in. along the 


| plate, leaking about two gallons a minute. 


Jan. 2nd, 1861. I went to try the heat of the fire, 5 in. from the 
boiler, 2 ft. 6 in. from the door, the boiler leaking about two gallons 


| « minute on the fire: the heat was 2,000 deg. 


No. 2 Boiler gave as nearly as possible the same result, both 
being repaired, one after the other, The plate taken out of the No. 2 
boiler had stretched in the middle 2} in. from its original size. 
There was another boiler connected to the same chimney, which 
had a little stronger draught, but with common grate bars and less 


| area 18 in. from the boiler bottom. I tried for heat 12 in. from 





the bars, or nearly close to the fire, with the same sort of fuel as in 
the former experiment, and could get no more than 1,800 degrees. 
This boiler has been working two or three years, and is in good 
condition. ‘This seems to prove that the heat from Argand fire-bars 
is too great for this style of boiler. Common bars will not give the 
heat Argand bars will. Plate iron will not stand where there is 
such irregular heat as caused by opening and closing the door ; 2,000 
degrees is too much for plate iron to conduct. I should say that 
from 1,600 to 1,700 degrees is as much as can be worked with safety. 
The heat was most upon the boilers when the bars were 25 in. from 
the bottom. 

I have a common boiler which has worked very hard for three 
years. There isa long tube connected with the bottom by two ver- 
tical tubes, and dividing the fire, 
as shown in the sketch. The | 

' 





boiler has not yet been repaired 
over the fire, but it has given way = : 

behind the bridge. Now, the fact 7 a 

is, in the first place the long tube r+ wh 
dividing the fire diminishes the ~ 

heat considerably, and carries it up 
through into the boiler by those S+#W, \orF 

vertical pipes; the water forming TAP 

a circuit through the long tube in 

the direction of the arrow, and boil- 

ing up through the back tube, where there is the greatest heat) 
thereby supplying the bottom of the boiler with plenty of fresh 
water. I think I need not stop here to advocate the excellency of 
this principle, because it is self-evident. The heat of the fire is car- 
ried through the vertical tubes in the shape of steam and water, it 
being impossible for the bottom of the boiler to be over-heated 
under any circumstances. The danger of working the common 
boiler with an extra amount of heat applied is very great, for there 
must be a great displacement and replacement of water, expansion 
and contraction of the boiler when the fire is charged. Of course, 
in the experiments before narrated, the pressure did not exceed from 
26 Ib. to 30 Ib. per inch. What would it have been had there been any 
accident in the safety-valve, or the pressure doubled with such a frac- 
ture the consequences must have been disastrous. I have read to-day, 
Jan. 9th, an account of that terrific boiler explosion at Halifax, where 
one man lost his life. Now, the Manchester Guardian says, “ Mr. 
Longridge, of Manchester, deposed that he had carefully inspected 
the parts of the boiler since the explosion. Every part was in good 
working condition. It would have borne 300 Ib. per inch hydraulic 
pressure. He did not think the accident had arisen from simple 
pressure. His opinion was, that the boiler was first rent across the 
bottom, and then the pressure tore up the whole. The first fracture 
he attributed to unequal expansion of the boiler from getting up 
steam too quickly, owing to the imperfect circulation of the water 
in the boiler.—Mr. Bailey, engineer to Messrs. Crossley, Halifax, 








substantially agreed with the last witness.—The jury brought in a 
verdict of ‘ Accidental death ;’ adding that the explosion had arisen 
from an unequal expansion of the boiler, from the want of circulation 
of the water ; and that such want of circulation might be remedied 
by the use of vertical water tubes in the flues.” For tubular boilers, 
the thing which is wanted is as the engineers above stated say, and 
to keep up a constant current of water throughout the boilers, This 
can only be done effectually by vertical tubes, not only in the tubes 
but over the fire, for the water is not displaced and replaced, the plate 
expanded or contracted, but where there is the most irregular heat. 
We want the remedy where the defect is—that is, in the fire-place. 
The heat is greatest there, when the door is closed, and less there 
when the door is opened. Vertical conical tubes connected to 
the diaphragm or mi er running throughout the fire at the 
lower end, and connected to the fire-box roof, extracts the heat 
from the fire before it rises to such a high degree to the plate over 
it, carries the caloric up through the water in the tubes, generates 
steam, causes a current of water in the boiler, keeps the fire-box 
top from being overheated, and prevents such a rapid expansion and 
contraction of the fire plates and displacement of water over the 
fire, because the tubes are conical, the heating surface larger at the 
top than bottom, therefore the greater accumulation of caloric will 
supply the fire-box top with boiling water; so, in case there should 
be ascarcity of water in the boiler, these conical tubes in the fire- 
box would throw a sufficient amountof water over the fire-box top to 
prevent accident. I shall have great pleasure in supplying any in- 
quirer roms f interested in boilers with a photographic sketch 
of the plates en from the boilers above named. Any communi- 
cations addressed to “Alpha,” Post-office, Chesterfield, will be 
attended to. -— ALPHA. 
PERMANENT WAY. 

Sir,—I beg leave to call the attention of your readers,— 

Ist. To the fact that many of the recent accidents on railways have 
been attributed to carriages going off the line, or, in other words, 
to the extreme contraction of the rails during the cold weather, and 
consequent widening of the joints. 

2ndly. To the following suggestion which, to the best of my recol- 
lection, has not yet been carried out on any railway, namely, to 
place'the joints of the rails alternately, thus : 
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In this figure the end of one rail nearly corresponds with th® 
middle of the opposite rail. . 

You will observe that the joints rest on an inclined sleeper, which 
is rather wider than the intermediate sleepers; the object of this 
disposition is to avoid using two-joint sleepers for each riil, which 
would be necessary if all the timber were yrthogonal. Be ides, the 





triangular disposition is, as every one knows, the most rigul. 

I think you will admit this arrangement would at le.st palliate 
the danger of wide joints; and as every suggestion b comes valu- 
able when it concerns, so important a subject as the preservation of 
human life, I trust my letter will meet with your kind attention. 

W. O'Brien, C.E., 
. Late of the Russian Railway Company. 
| 21, Albany-street, Regent’s-park, N.W. 
January 14th, 1861. 





M. LOVE’S PAPER ON ELECTRICITY. 

Sin,—Referring to the abstract of M. Love's paper, on the identity 
of the agents which produce sound, heat, light, &c., receutly given 

in your columns, it appears that the author has gone a ‘step further 
| than has usually been the fashion amongst those who have recently 
| Written upon this most interesting subject. 

Deeply impressed with the apparent ubiquity of the electric fluid, 
he has ventured again to call attention to its effects upon the human 
and all animal organisms; he doubts not its presence in the precise 
state in which it might be directed by Tar wiit, and only waits for 
further experience as to whether it is or can be so directed to any 
definite point. 

Most, if not all, our great philosophers now believe that clectricity 
in its various modifications originates all the known forces of physical 
nature, and the world at large accept the notion; but tell the world, 
or many of the philosophers who so readily gain its credence, that 
the forces of organic nature derive their origin from the same source, 
and hosts of obstructive questions are raised, such that folly may ask 
and philosophy be unable to answer, at least for the preseut, and the 
world wags on believing it has annihilated the germ-thought. Vain 
notion! Ever and anon the deep thinkers of humanity turn up the 
rough jewel, till one among the number discovers its priceless value, 
and then the credensive world gapes with wonder to find it had so 
long discarded the treasure. 

Years ago it was suggested that electricity, not perhaps the in- 
tense fluid which disintegrated every physical obstruction to its 
course, but some more refined modification of the same fluid 
elaborated in the organism itself (for which purpose anatomy may 
yet tell us the brain is adapted), influenced and directed by the 
WILL, produced all the phenomena of life. Slowly one by one scientific 
men have been forced into a state bordering on conviction of the 
truth of this suggestion, till, finally, M. Love steps forward and 
almost declares it to be true. 

“It has been proved,” he says, “ that free electricity exists in the 
human system, and free electricity will not only contract the 
muscles, but will continue the delicate functions of the organs of 
digestion after animal life is extinct.” If, then, this fluid in a crude 
state, directed in a rude manner, has operated in producing both the 
voluntary and involuntary action necessary to the production and 
perpetuation of organic existence, what doubt can remain bui that 
the same fluid suitably modified and directed by the will in due pro- 

yrtion gives motion, energy, life, to all classes and forms of sentient 

sing ? 

Not only, however, can the will “concentrate the free electricity 
upon a determined muscle, but when energetically exercised it can 
do one of two things—either prevent the accession of surplus FREE 
fluid to the system, or counteract to a considerable extent its ordinary 
action ; for instance, a weak, phlegmatic individual takes hold of the 
handles of an ordinary galvanic battery; instantly his arms are 
thrown into contractile convulsions. Another wight of sterner mien 
resolutely grasps the same handles, and you may increase the charge 
fourfold without producing an equal effect. 

If, then, it is acceded that “free electricity” is the medium of 
sensation, and by means of the will, of voluntary action in the in- 
dividual, the questions arise whether it is not communicable at least 
between all hgings of similar organisation, and whether, when com- 
municated, it would not produce similar effects in the muscular 
system of an extraneous being by the influence of the individual 
WILL producing the emanation ? 

And since by numberless instances and overpowering evidence we 
can give a positive answer to both these questions, it no longer 
remains necessary for us to wait for future and fortuitous evidence 
to enable us to give an equally positive solution to the doubting 
query of M. Love. Itis no longer “it may be so,” but “it must be 
so,” and it removes at once and for ever the stereotyped stigma of 
“humbug” and “collusion” from that science which, though yet 
in its infancy, has taught all who choose to avail themselves of its 
services the great blessings accruing to humanity from a knowledge 
of this simple fact long ere the world was prepared to acknowledge 
the truth on which it was based. 

An hour spent at the “Mesmeric Hospital” of London, and an 
hour's experiment at home upon the wonders there viewed, will 
give more of the “experience” required for passing the pons asi- 
norum, o'er which M. Love has, for the present, hesitated to venture, 
than years of experimental inquiry performed in the laboratory, or 





theoretical dippings into metaphysical mysteries can impart. 
London, Jan. 8, 1861. kK. R. U. 
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MACNAB’S IMPROVEMENTS IN STEAM. ENGINES. 


Tus invention of Mr. William Ma 





nab, of Greenock, comprehends various improve- 


fecal 











boiler of a simple, light, and efficient construction, whilst a g 

















great portion of 











ments in steam engines, having principally for their object the beneficial development 
of the system of surface condensation. 

The first part of his invention relates to a design for the arrangement of the 
parts of marine engines of the oscillating class, for driving paddle wheels or screw 
prope ~_ either direct or through gearing. 

ligs. 1, 2, and 8 represent a pair of paddle-wheel engines asarranged according to 
his design, Fig. 1 being a vertical section taken longitudinally as regards the vessel, 
partly as along the line 1—1 and partly as along the line 2—2, Fig. 3; whilst Fig. 2 
is in part a transverse vertical section, taken as along the line 3—3 in Fig. 3, and in 
part a front elevation of one half of the arrangement; and Fig. 3 is a sectional plan 
= the outside halves of the cylinders removed to contract the Figure). In this 
design the oscillating cylinders A and various other parts are placed within a rec- 
tangular base B or space, the surface condenser C being placed at one side of this base. 
The cylinders A occupy the opposite ends of the rectangular space, having between 
them the air pump D and the two pumps Ek, EB, for foreing the condensing water 
through the condenser (. The base plate or castings B occupying the floor of 
the rectangular space is formed with seats for the pumps D, FE, E, and passages to 
and from them, namely, the passage d from the middle of the condenser bottom C to 
ihe air pump D, and the hot well d', or passage from the air pump; also the passages 
«, e, by which the sea water enters the current pumps E, E, and the passages e', e!, from 




















the heat required for evaporating the sea water is thus utilise “T in the jackets 
The sea water to be evaporated may be taken from that which has passed 
through the condenser, thereby utilising the heat it has taken up in the con- 
denser. 

A suitable modification of boiler is shown in Figs. 6, 7, and 8, Fig. 6 
being a front elevation, and Figs. 7 and 8 vertical sections at right angles to 
each other. In this boiler the fire gases enter from the furni A into a 
single flue opening B immediately communicating with two divergent flues C, 
which again converge at D, and reunite in a single flue E passing out of the 
boiler. The convergent parts D of the flues are above the water line, and 
are crossed by tubes to increase the surface exposed to the heat, for the pur- 
ay of superheating the steam. A flue door F is provided to give access 
for cleansing the tubes externally, other man-hole doors being also provided 
for aceess to the internal parts of ‘the boiler. 








Raiways iN Trary.—M. Jacin, Minister of Public Works at Turin 
has addressed a long report to Prince Eugene of Carignan, on the subject 
of the railways now existing, or in course of construction in Italy. From 
this report it appears that, in the old provinces of the kingdom, there are 


these pumps to the condenser C, 
bearings I 


the condenser C, 


be bel. actuated from the intermediate shaft H by an 
also be varied. In the example represented in the engraving the 
a are single-acting, and are all worked from a pair of parallel 
evers I fast on a roe king shaft i. 

by rods jointed upon separate pins i, one on each lever I, a single 
pin or cross bar 4, fixed in both levers working the air pump D, 
whilst a single pin or cross bar i, also fixed in both ievers, has 
jointed to it the rod from the crank or eccentric A, from which the 
motion is derived, 

The condenser may be constructed with the tubes arranged either 
in a horizontal or vertical position, and the sea or condensi 1g water 
may be made to pass through or inside of these tubes, by means of 
pumps or other suitable apparatus, being made to flow alternately in 
opposite directions by means of partitions. The currents also from 
the pumps may be kept separate, and made to cross each other, by a 
suitable arrangement of the passages or partitions. 

In the modification of condenser represented in the engraving, 
the tubes K are arranged horizontally, being held in tube plates L 
bolted to the casting, forming the body C of the condenser. The 
tube plate castings are formed with ‘flanged sides to receive the 
covers M enclosing spaces for the access of the water to the tubes, 
these spaces being divided by partitions 4, in such a way as to cause 
the water currents to take the directions indicated by the arrows. 
The tubes K (shown in Figs. 2 and 3), are arranged with intervals 
separating them into two vertical sets of three tiers each, The cur- 
rent from one pump E traverses the tubes in the lowest tier of one 
set dn one direction, the other lowest tier of tubes being traversed in 
the opposite direction by the current from the other pump E. 
currents are reversed in the middle and again in the upper tiers, 








The base plate B is also provided with the usual 
for the cylinder trunnions a, a', both cylinders exhausting through their 
inside trunnions a! or bearings into a single passage G, leading over with a bend to 
The parts are so arranged that the surface condenser may be con- 
verted into an ordinary condenser, or be removed and an ordinary one substituted. 

‘Vhe air and sea water current pumps D, E, E, may be worked in various ways, but 
it is preferred to communicate the motion to the pump rods by means of levers or 
eccentric or crank, 
pumps may be double-acting or single-acting, as preferred, and their number may 


The current pumps E are worked | by screwing, s 





mile) 


28 kil. ; 


only, 





soldering, or otherwise, are inserted in openings of a 
corresponding form made in the tube plates L. The frames may be 
screwed or held in the tube plates w ith suitable elastic or other pack- 
ing, and with or without glands at one or both ends, so that the 
frames may have liberty to move in the tube plate or plates with 
the expansion and contraction of the tubes by change of temperature, 
and at the same time form a perfect joint. As represented, the small 
tube frames &, at one end are formed with external flanges, beneath 
which rings of elastic material, such as caoutchoue, are introduced. 

The frames & are tixed by screw bolts /', arranged as shown in 
Fig. 5. The frames k' at the other end are made without flanges, 
but are encircled externally by rings &?, beneath which are elastic 
pecking rings, the rings i? being held by screw bolts 7, in the 
manner shown in Fig. 5. In this manner provision is made at this 


| end for the elongation and contraction of the tubes, and consequent 


number of the sets of tubes such 
arranged across the part of a con- 


movement of the frames #. A 
as have been described may be 


; denser at which the steam enters, or across the exhaust passage or 


| waste and leakage occurring in the 


still, however, going in opposite directions as regards each other, | 


and finally leave the condenser at the top by the exit passages 
N. The entrance passages e! are extended upwards to act as air 
vessels, 

According to the second portion of his invention, Mr. Macnab 
fixes the ends of condenser tubes into sniall frames in sets of six, 
seven, or any convenient small number in each frame, the frames 
being either square, round, or of other suitable form. A number of 


pipe, and through these tubes the water of condensation may 
be made to pass on its way to the boiler, so as to take up and 
utilise some of the heat of the steam about to be condensed. This 
arrangement is applicable to inverted cylinder engines, such as are 
used for driving the screw propeller. 

The third portion of the invention embraces an apparatus for eva- 
porating sea water to be distilled or condensed for making up the 
main boiler, engines, and 
condenser, and at the same time provide fresh water for various uses 
on board the vessel, such as cooking, washing, &c. To this end an 





| auxiliary boiler of simple and efficient construction is used to effect 


| 


condenser tubes K arranged in this way are represented on an en- | 


larged scale in plan or longitudinal section in Fig. 4, and in end 
elevation in Fig. 5. 


side the condenser and the frames 4, &', into which their ends are fixed 


A number of these sets of tubes are placed in- | 


the evaporation of the sea water at a low pressure, and the steam 
thus produced is elevated to a high temperature by means of 
arrangements for superheating it in connection with the auxiliary 
boiler or boilers, the steam so generated and superheated being then 
passed into the jackets surrounding the cylinders, valve casings, and 
other parts of the engines previously to passing to the distilling or 
condensing apparatus. In this way the advantage of encompassing 
the various parts of the engines with jackets supplied with steam of 
| low pressure but high temperature, cau be obtained with an auxiliary 


; Alessandria and Arona, touching at Novara, 102 kil. ; 
Mortara to Vigevano (13 kil.), and from Genoa to Voltri (15 kil.), in all 
Turin and Cuneo, 8 
lermaggiore and Bra, 
sandria and Acqui, 34 kil. ; 
71 


territory 





the following lines belonging to the State:—Turin and Genoa, touching 
at Alessandria, 168 kilometres 


(each kil. about two-thirds of an English 
branches from 


7 kil.; Savigliano and Saluzzo, 16 kil.; Caval- 
13 kil.; Turin and Pignerol, 38 kil.; Ales- 
Alessandria and Piacenza, to the old ‘henlion 

kil.; Tortona and Novi, 19 kil. The lines within the same 

belonging to the Victor Emmanuel Company are :— Turin 
to the Ticino, touching at Vercelli and Novara, 110 kil.; Turin 
and Susa, 53 kil.; Ghivasso and Ivrea, 34 kil.; Santhia and 
Biella, 30 kil.; the line connecting the Victor Emmanuel ter- 
minus with the Genoa one at Turin, 5 kil.; Vercelli and Valenza, 
touching at Cassale, 42 kil. ; making 574 kilometres worked by the 
State, and 274 by the Company, or 848 kil. in all—an immense 
figure when we consider the limited extent of the territory. To these 
must be added the Domodossala line, 60 kil., about to be commenced, 
and the Torreberetti and Pavia line, 47 kil., already commenced. In 
Lombardy, at the Peace of Villafranca, there existed already the 
Magenta, Milan, and Peschiera line, 176 Kkil.; and the 
Milan and Camerlata line, 44 kil.; in all, 220 kil. be long ring to the 
Lombardo-Venetian Railway Company. In the E milian provinces, 
and possessed by the same company, there is the Piacenza-Bologna 
line, 144 kil. ; the section extending it to Piedmont is constructed by 
the State, and comprises 26 kil.; in all, 170 kil. In Tuscany, there 











are the Plorence, Empoli, and Leghorn line, 99 kil., — mee and 
Pisa, by Pistola and Lucea, 100 kil.; Empoli, Siena, and Turrita, 
131 kil. ; a private line from Montemamboli to the sea, 26 kil.; total, 


356 kil. The Pisa and Porta, Florence and Figline, Turrita and 
Chiusi, and Asciano and Grosseto lines, forming a total of 195 kil., 
are now under construction. In Umbria and the Marches there are 
none ! but there is a concession of lines from Ancona along the 
Adriatic, now a subject of negotiation between the present govern- 
ment and the companies. In the Neapolitan territory we tind the 
Naples and Vietri line, 48 kil., with a branch from Torre Annunziata 
to Castellamare, 8 kil.; Naples and Capua, 44 kil., with branches 
either constructed or ne arly finished, 205 kil. in all. If we compare 
this number with that given above for Piedmont, and compare the 
size of the latter with that of the Neapolitan continent, we shall have 
tolerably good criteri by which to judge of the relative trade and 
civilization of the two countries. The upshot of the whole is, that 
at the period of the last annexations, Italy possessed 1,799 kil. of 
railway completed ; and 654, either in course of construction, or pro- 
jected and about to be begun without delay. The Minister, in con- 


cluding his report, proposes the formation of a consultative railway 
committee, whose duty it shall be to examine all matters relating to 
the survey 
network of lines on a general and well-digested plan. 

$ proposition. 


and distribution of railw ays, with a view to create a 
A decree 
annexed to the report carries out the Minister's 











Jan. 18, 1861. 
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TO CORRESPONDENTS. 

*,* In consequence of press of matter, and from a desire to publish 
complete the valuable paper on Coal-burning in Locomotives, we are 
obliged to leave over articles in type, and also several letters on important 
subjects. 

*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
A 


each. 

*e* We must request those of our correspondents as may desire to be referred to 
makers of machinery, apparatus, &c., to send their names and resses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

A. C.'s letter, we regret to say, is not suited to our columns, and we really 
cannot undertake to avail ourselves of his permission to “use the scissors, 
ard purge the communication of its impertinences ; nor do we think such a 
course would satisfy him, having regard to the quantity of matter left. We 
have always been, and shall always be, most liberal in according space to the 

icutions of our correspondents. They are aware that we inno way 
ourselves responsible for their opinions : and, indeed, in very many instances, 
we hold opinions diametrically opposed to those they express, but we consider 
it not only fair and proper, but convenient, that our readers should have an 
opportunity and considerable license to offer suggestions, raise theories, and 
record experiences, without too close a criticism from us (who, after all, may 
be quite wrong), leaving it to others who tuke interest in the subjects mooted to 
question or deny their truth. We believe the course we have thus adopted 
been appreciated ; and, whilst thanking our correspondents for much valurdle 
information which they have enabled us to publish to the scientific world 
through the columns of THE ENGINRER, we must do them the justice to say 
that their letters nave, with scarcely a single exception, been characterised by a 
spirit of even courtesy and gentlemanly forbearance. Such letters, no matter 
whence they come, and how much soever the views they convey may differ from 
our own, will always receive respectful attention at our hands, but we must be 
excused inserting communications such as we have lately received from 
“ A.C.," who, seemingly disregardful of the convenances of polite society, 
and avowing himself to * aim at pertness,” has the misfortune invariably to 
overshoot his mark. 

W. W. Smetuwick.—We have forwarded your note to ** S. B.” ; 

W. W.—We have no power toalter. You should address the parties themselves. 
** Honi soit qui mal y pense.” i 

T. D.—You had letter send for the catalogues of one or two agricultural 
engineers. Youcan have no difficulty in making a selection of so smalla 
machine. 

A. V.— We will inquire for you. 4 

Cork-CuTting Macwinery.—Will ‘‘C. W.” be good enough to send us his 
address again ? 














MALLEABLE CAST-IRON. 
(To the Editor of The Engineer.) 
Sir,—If any of your readers can inform me where I shall find a detailed 
account of the process pursued in the facture of malleable cast-iron, I 
shall be greatly obliged. Siema. 








SUGGESTION TO SKATE-MAKERS AND SKATING ENGINEERS. 
(To the Bditor of The Engineer.) 

Sir,—You need not smile, I am about to suggest a mechanical idea. 
Amongst your numerous readers there may be some who make skates, and 
others who skate. It is to those I would suggest the following, which I 
have tried, and found to answer admirably :— 

Make a small groove on the bottom of each skate at the inner side, form- 
ing asharp edge. This will be found a great advantage in biting the ice. 
It claims ascendency over the old method of grooving the bottom of the 
skate entirely, as it does not cut the ice during its onward progress. 

Brighton, 16th January, 1861, SKATER. 





DEODORISING SEWAGE. 
(To the Editor of The Engineer.) 

Sir,—In the article on sewage, in your last number, by mistake the name 
of “ Andy” was put for ‘‘Condy,” in the following sentence :—‘‘ Perhaps 
Mr. Andy’s ganates and per ganates offer the best means of deodor- 
ising, if they were not so uncommonly expensive.” By printing some 
notice of this error, you would greatly oblige. ‘ 

We hope you will excuse us for taking this opportunity of observing that 
Condy’s manganates and permanganates are only expensive when com 
as to cost with articles which really do not thoroughly and completely do 
the work they are used todo, There are only two systems of deodorising, 
viz., to pay little, and not do it, and to pay adequately, and do it. When it 
is considered inexpedient to adopt the latter, it will, in the long run, be 
found best to trust to nature’s disinfectant, oxygen, as contained in the 
atmosphere and the soil. 

14th January, 1861. 





BOLLMANN, ConDyY, MITCHELL, AND Co. 





AGRICULTURAL ENGINES. 
(To the Editor of The Engineer.) 

Sir,—Last week added another to the long list of boiler explosions, kill- 
ing two men, and fearfully injuring several others. 

This occurred to a portable engine used for driving farm machinery, and 
explosions in this class of engines are b ing of very freq occurrence. 

1 ask, is this to be dered at, ing the recklessness, or it may be 
the ignorance, of some of the makers of these machines, by which the so- 
called safety-valve only serves to mislead those whom it ought to guide and 

rotect ? 

, I have had many engines before me where the only indication of steam 
pressure was by means of the spring-balance attached to the safety-valve 
lever, and where the pressure indicated exhibited no attempt at approxima- 
tion to the pressure of steam in the boiler. I noticed an engine at one of 
the agricultural shows last year where the pressure-gauge (which in this was 
attached) stood at fifty-two pounds upon the inch, while the spring-balance 
was only screwed down to forty, and still the steam was not blowing off. I 
have known others, where, upon a pressure-gauge being attached, the 
driver, who had been working the engine for years under the impression 
that he had been working at a pressure of forty pounds, found that he could 
not work under seventy-five! And I have known others where even this 
liscrepancy was Jed, and where the pressure in the boiler more than 
doubled the pressure indicated by the spring-balance. Then, again, con- 
sider the class of persons usually employed to drive these engines,—most of 
them farm labourers, and not one in a hundred educated to their trade. Is 
it to be expected that these men are able to detect the difference between 
the real and sup yressure ? 

Does not this call loudly for Government interference? Let there be an 
authorised inspector of all steam-boilers as there is of those on shipboard. 
Let it be pulsory to have p gauges (and correct ones, too) attached 
to each boiler. Then even the most ignorant engine-~drivers will have a 
chance of knowing when the pressure exceeds the limit of safety. This will 
remove one cause of boiler explosions, and the inspector will find that there 
are plenty of other causes which he can remove. 

ONE WHO MAY ANY DAY BECOME A VICTIM. 

















MEETINGS NEXT WEEK. 

IxstiTuTiON oF CiviL ENGINEERS.—Tuesday, January 22nd, at 8 p.m., 
= . the Rise and Fall of the River Wandle.” By Mr. Frederick Braithwaite, 
M. Inst. C.E. 

Society or Arts.—Wednesday, January 23rd, at $8 p.m., “On the Pro- 
duction of Tea in Various Countries.” By Mr. Leonard Wray. 





THE ENGINEER can be had, by order, from any newsagent ia town or country 
and at the various railway stations ; or it can, if preferred, be supplied 
dircet from the office on the following terms :— 

Half yearly (including double number), lis. 9d, 
_ _ Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sizpence per annum 
will be made. 
THE ENGINEER is registered for transmission abroad. 
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THE EFFECTS OF PERCUSSION AND FROST UPON IRON. 

Up to the present moment it has been very generally sup- 
posed, even by metallurgical authorities, that when wrought 
or malleable iron, even of a good fibrous quality, is acted 
upon by long-continued percussion, or by the tremulous mo- 
tion to which it is subjected in railway work, it necessarily 
loses its fibrous nature, and acquires a crystalline character. 
During the present week this opinion “has been strongly 


stated in an important article which the Times has quoted 
from Aris’s Birmingham Gazette. The writer not only 
asserted this view himself, but also stated that any person 
of competent metallurgical knowledge can show that “the 
crystallisation of railway iron is no fault of the maker.” 
He further states that “wrought, or malleable iron (of 
which all railway tyres and axles are made [?] ), when it 
leaves the maker’s hands, is fibrous in structure, highly 
ductile, and might be actually tied into a knot.” This is 
too general a statement to be strictly true under any cir- 
cumstances ; it virtually implies, when taken with the 
writer’s context, that wrought iron is never manufactured 
for railway purposes in a wholly, or even a partially, 
crystallised condition. Good fibrous iron may be weakened 
both by percussion and by frost, and the action of these 
causes may change fibrous metal into crystalline ; but to 
say that wrought iron of a crystalline nature is never issued 
by manufacturers for railway purposes, is to contradict the 
experience of many engineers. The writer already quoted 
also urges the necessity of annealing railway iron—that is, 
exposing it to a red heat and allowing it to cool slowly—in 
order to restore its fibrous character, after crystallisation 
has been induced by percussion or frost. He states that 
by this treatment “the ductility of the metal will be 
restored, the crystalline structure removed, and the liability 
to sudden fracture in periods of low temperature greatly 
diminished.” He does not state in as many words that 
the strength of the iron, or that its tensile power of resis- 
tance, is restored; but this opinion is commonly held, and 
there is nothing in the writer’s remarks expressing dissent 
from it. 

We need hardly say that this is one of the most impor- 
tant subjects that the engineers of the present day are 
called upon to investigate. The lives of many persons, and 
the property of many more, will be saved if the truth of 
the matter be discovered—lost, if it be not. For these 
reasons we cheerfully bring to the prominent notice of our 
readers the new views concerning the action of percussion 
and cold upon wrought iron, which were put forth in a 
report on the condition of the Niagara railway suspension 
bridge, by Mr. Roebling, a distinguished civil engineer of 
the United States. The views of this gentleman are as 
follows :—* The force which holds together the molecules 
of iron is termed cohesion. Heat will expand iron, and 
when applied intensely and continuously, will melt it, and 
will thus destroy all cohesion, and at the same time all 
elasticity, and all magnetic tension. It follows, then, that 
heat of a certain degree is opposed to cohesion and elasticity. 
And this explains why large masses of wrought iron, when 
being forged, and thus subjected for a considerable length of 
time to an annealing process, will, in the centre, become 
greatly reduced in cohesion and elasticity. The previously 
existing fibre in the faggots will change into a coarse crystal- 
line texture, because the iron being in a pasty and nearly 
molten state, and the mechanical effect of enneedian being 
confined to the surface, and not penetrating to the centre, the 
formation of large crystals will be left undisturbed. Broken 
car axles sometimes appear to have undergone a similar 
change. The fact is that they generally exhibit a crystalline 
fracture. But Mr. Roebling suspects that many new axles, 
although manufactured out of fibrous rough bar, will, when 
finished and broken before they are used, also exhibit a erys- 
talline fracture. In his own practice he has, he states, wit- 
nessed the fact that an experienced manufacturer, anxious to 
satisfy him, did not succeed in manufacturing round bolt of 
four to five inches in diameter out of good fibrous rough 
bar without producing a crystalline texture in the centre. 
The oftener he piled the iron the worse was the result. 
On the other hand, Mr. Roebling contends that he never 
heard of a failure when the bolt was forged entire under 
the hammer out of good, well-worked, and thoroughly 
hammered chaxcoal blooms with their rough ends cut off. 
Further, the most fibrous bar iron may be broken so as to 
present a granular and somewhat crystalline fracture, and 
this without undergoing any molecular change in the tex- 
ture. “Take a fibrous bar, say ten feet long, but the 
longer the better; nip it in the centre all round witha cold 
chisel, then poise the bar upon the short edge of a large 
anvil, and a short piece of iron, placed eight or nine inches 
from the edge on the face of the anvil; then strike a few 
heavy blows upon the nip, so that each blow will cause the 
bar to rebound and to vibrate intensely, and the result will 
be a granular and somewhat crystalline fracture. Now 
take up the two halves, and nip them again all around, 
about one or two :nches off the fractured ends, break them 
off by easy blows over the round edge of the anvil, and the 
fibre will appear again. This experiment proves that a 
break, caused by sudden jars and intense vibration, may 
shay a granular and even crystalline fracture without 
having changed the molecular arrangement of the iron. 
All fibres are composed of mineral crystals, drawn out and 
elongated or flattened; and the fracture may be produced 
so as to exhibit in the same bar, and within the same inch 
of bar, either more fibre or more crystal. But a coarse 
crystalline bar will, under no circumstances, exhibit fibre ; 
nor will a well worked-out fibre exhibit coarse crystals.” 
Mr. Roebling’s view of the matter is that a molecular 
change, or so-called granulation or crystallisation, in con- 
sequence of vibration or tension, or both combined, has in 
no instance been satisfactorily proved or demonstrated by 
experiments. 

{e further insists that crystallisation in iron or any other 
metal can never take place in a cold state. To form crystals 
at all the metal must be in a highly heated or nearly a molten 
state. On the other hand, he is witnessing the fact daily, 
he says that vibration and tension combined will greatly 
affect the strength of iron without changing its fibrous 
texture. The cohesion and elasticity of wire and wire rope 
will be rapidly destroyed by great tension and vibration 
combined. Whether we are able to account for it or not, 
“ there stands,” says he, “the fact.” But what is true of 
iron wire applies with equal force, and, when all circum- 
stances and conditions are duly proportioned, with even 
greater force, to large masses. The extensive opportunities 


which his pursuits offer to make experiments and obser- 
vations on wire and wire rope authorise, he believes, a 
positive expression on this subject. 
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While the fact remains, then, that iron and steel will 
lose their strength by vibration, it is proper to state, also, 
that this loss of strength bears a due proportion to the 
extent and duration of the vibration and tension, Wire 
ropes may lose their strength by three months’ service, 
without exhibiting much wear; ‘and they may also last 
ten years, running all the time, and be greatly worn, before 
their strength is so far reduced as to be unfit to do duty. 
Mr. Roebling states that there are now ropes of his manu- 
facture on the inclines of the Morris Canal, which have 
run nine years. This great durability is owing to compa- 
rative absence of vibration, in consequence of slow speed 
and good machinery, although a high tension is maintained. 
The greater the elasticity and cohesion of the iron or steel, 
the better it will support vibration and tension, always 
provided that the extent of this vibration and the amount 
of tension are kept within safe limits. Witness, as ex- 
a, the durability of watch-springs, piano wire, sofa 
and wagon springs, &c. Mr. Roebling next admits that the 
wrought iron that has become brittle,—as, for instance, chair, 
car axles, wire or wire ro n being annealed, will have 
its softness and, apparently, also, its strength restored. As 
far as softness is concerned, this is correct ; but in regard to 
strength, when applied to wire or wire rope, or to fine 
chains, its apparent restoration is a mistake. Soft annealed 
wire possesses only half the strength which hard wire has, 
and is without any elasticity. But wire rope without 
elasticity is worthless ; very little work will make it brittle 
again, and worse than before. “It is different with heavy 
chains and with car axles. Made of different material, 
crystalline or brittle when new, they will be greatly im- 
proved by an annealing process at the very beginning, and 
if this process is repeated from time to time, their lifetime 
may be er pa Mr. Roebling maintains that a good 
axle, made of good material, and finished at the proper heat, 
by hammering or rolling, is stiffer and stronger than the 
same axle, when again subjected to annealing without 
hammering or rolling. Annealing restores softness, but 
at the same time reduces cohesion and elasticity. To restore 
the iron of a brittle car axle tally, can only be done by a 
full heat, with hammering or rolling, which, of course, will 
reduce its diameter. 


Mr. Roebling goes even further. The opinion prevails, 
that a well drawn-out fibre is the only sure sign of tensile 
strength. ‘This, however, is true, he affirms, only when 
applied to ordinary qualities of bar or rail iron. The fact 
is different with good charcoal iron, and with steel. The 
greatest cohesion is accompanied by a fine, close grained, 
uniform appearance of texture, which, under a magnifying 
zlass, exhibits fibre. The colour is a silvery lustre, free 

m dark specks. The finer and more close-grained the 
texture, the nearer the iron approaches to steel. Those 
who are familiar with good Swedish or Norway irons will 
support these statements. These facts alone should be suf- 
ficient to disprove the erroneous notion that good iron and 
steel, which should always be granular, will become so onl 
by vibration, and will thereby lose their strength. But it 
is important to keep in mind the distinction between a fine 
uniform granular fracture and a coarse crystalline fracture. 
Where coarse crystallisation appears there is a want of 
contact and compactness, and, consequently, of cohesion 
and strength generally. 


The capacity of irons to resist vibration and tension 
differs much in different qualities, and still greater is the 
difference when the irons are exposed to a very cold tem- 
perature. “The tubular bridge at Montreal will not last 
as long as one in Great Britain of the same dimensions, 
materials, and workmanship, and rendering the same ser- 
vice ; and still less than the tubes over the Nile, in Egypt. 
One hard winter in Canada will be as trying to the struc- 
ture as ten years are in Great Britain.” In order to exa- 
mine the fitness of various: qualities of iron for the manu- 
facture of wire rope, Mr. Roebling undertook, during the 
hard winter of 1856, at his establishment, at Trenton, a 
series of experiments when the thermometer was five to ten 
degrees belew zero. The samples for testing, about one foot 
long, were reduced in the centre to exactly three-quarters of 
an inch square, and their ends, left larger, were welded to 
heavy eyes, making in alla bar of three feet long. Thus pre- 
pared, they were thrown outside of the mill, covered with 
snow and ice, and left exposed for several days and nights. 
Early in the morning, before the air grew warmer, a sample, 
enclosed in ice, would be put into the testing machine, and at 
once subjected to a strain of 26,000 lb., the bar being sus- 
pended in a vertical position, left free all around. A stout 
mill-hand, armed with a billet of one and a-half inches in 
diameter, and two feet long, then struck the sample _hori- 
zontally a number of blows, hitting the reduced section as 
hard as he could. The blows were counted and continued 
until rupture took place. Care was taken to maintain a 
tension of 26,900 lb. during this test, by screwing up the 
lever, while the sample kept stretching. Other means for 
producing vibration were attempted, but none proved so 
effective as the hitting with an iron bolt. He remarks that 
most of these irons would support from 70,000 to 80,000 
Ib. per square inch; and that good samples of three- 
quarters of an inch square would support a strain of 
26,000 lb. for a whole week with no visible stretching, 
provided all vibration and jarring were avoided. But 
the least jar would produce a permanent clongation. 
Without going into the details of these interesting and 
instructive experiments, we will only state that the num- 
ber of blows which the different samples resisted, when 
encased in ice, ranged from three to one hundred and 
twenty. Inferior qualities of a crystalline texture 
would break at the third or fourth blow. Good samples 
of refined puddled bar resisted very well, and went up 
to sixty blows, while the better qualities of hammered 
charcoal irons, supported up to one hundred and twenty 
blows, stretching and drawing all the time. Indeed, 
it seemed a wire-drawing process on a rough scale. On 
the tension being reduced to 20,000 lb., some good samples 
resisted the almost incredible number of three hundred blows 
before breaking. Such qualities of iron may, says Mr. 
Roebling, be depended upon for the construction of wire 
cables and car axles. They will be safe at the North Pole, 
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while inferior qualities may answer very well in warmer 
latitudes. ; ‘ 
We shall probably return to these views of Mr. Roebling 
in a future article. 
THE SEWAGE QUESTION. 


No sooner had Drs. Hoffman and Frankland reported in 
favour of Dale’s muriate of iron, a report fully supported 
by the remarks of Mr. Versmann in his letter to the chair- 
man of the Croydon Board of Health, than the compound 
found a vigorous opponent in Dr. Letheby, on the ground 
that one gallon of the perchloride of iron contained not less 
than 231 grains of chloride of arsenic, a form the most 
dangerous of all the compounds of this poison, and he 
warned the Metropolitan Board of Works against the use 
of a liquid which contained in 66 gallons (the quantity 
required to disinfect 1,000,000 gallons), enough arsenic to 
kill 2,640 persons. When this warning note was uttered 
we thought it our duty, as monitors of the public, to point 
out that it was a view not to be disregarded, and giving 
Dr. Letheby credit for a careful study of the subject, and 
hardly imagining it possible that a man of his position 
should set himself the task of finding what is vulgarly 
termed a mare’s nest, we felt that it was probable that any 
inattention to opinion, so strongly urged, might be attended 
with great danger to the interests of the public. 

It may well be supposed that his strictures soon met 
with a reply from Drs. Hoffman and Frankland, whose 
judgment, as chemists, in recommending this fluid, was 
much impugned, if half what Dr. Letheby urged turned out 
to be true. In the first place the rival analysts got hold of 





different samples of the mixture, thereby Dr. Hoffman 

could only detect 125-9 grains of chloride of arsenic in the 

gallons, little more than one-half that which Dr. Letheby | 
discovered. They give the benefit of this difference to the | 
latter gentleman, stating, as their deliberate opinion, that 
if the mixture contained ten times the quantity exhibited 
by Dr. Letheby’s analysis, it would still be perfectly 
innocuous. They then show that the alkaline matters in 
sewage added to perchloride of iron produce an hydrated 





peroxide of iron, one of the most efficient antidotes to 
arsenic. ‘They then point out that the filtration of the 
sewage, as contemplated by the Board, completely excludes 
the possibility of the Thames being contaminated with | 
arsenic, and they proved this by actual tests. The practical } 
effect of the addition of Dale’s fluid would be at the most a 
mixture of one part of arsenic to 3,000 parts of solid 
matter, and when this is compared with the amount of 
arsenic which sometimes occurs in the deposits from | 
natural streams, our tender feelings, which were beginning 

| 


to be aroused in behalf of the persons who frequent the | - 


river side, and dive for halfpence flung over the bridges 
(the only classes of the population who imbibe Thames | 
water to any extent), our tender feelings, we say, remain 
perfectly at rest. The Carlsbad waters throw a deposit of 
lin 278 parts, and yet gouty subjects and men with a 
liver don’t hesitate to go there. | Wiesbaden water, on the 


other hand, contains one grain of white arsenic in 166 | 


gallons. Mr. Dale’s fluid would give to the Thames the 
same proportion in 1,450 gallons. Surely this extreme 
dilution ought sufficiently to have prevented Dr. Letheby 
from taking views of such an extreme nature on the 
quality of Dale’s fluid. The learned physician appears to 
have considered that the analytical chemists did not take a 
sufficiently medical view of the whole subject. To their 
quotations about Weisbaden he replied that the springs 
referred to were used for medical, and not for domestic 
purposes, and he then brought forward some points in 
reference to criminal jurisprudence, which are apparently 
of some toxicological importance. Although we feel that it 
is not altogether our place to enter upon these views, we 
may briefly refer tothem. Dr. Letheby says that a pro- 
portion of one part of arsenic in 140,000 of the soil is fully 
sufficient to embarrass the labours of the chemist, and 
obstruct the progress of justice. He says “that many a 
criminal has found a successful defence in the fact, that the 
soil in which the dead body has laid may have been 
charged with arsenic, and may have furnished the poison 
found in the corpse.” This objection to the use of 
perchloride of iron, as a disinfectant, is hardly deserving of 
serious consideration, because, when the presence of arsenic 
hus positively been detected in sea water, it must be obvious 
that the strand of the river may even now be poisoned to 
the extent of 1 in 140,000 parts without the mineral being 
placed there by human agency. Our readers will recollect 
a paragraph in the papers, not many weeks ago, in which it 
was stated that a small stream in Cumberland, containing 
a grain of metallic arsenic per gallon, was habitually used 
with advantage by the inhabitants of a little village on its 
banks. We believe the statement to have been pertectly 
correct, and every one must icel satisfied that the presonce 
of one-hundredth part of a grain, in the form of an iso- 
luble precipitate in the gallon, could not possibly be attended 
with much danger to the population. These observations 
apply with still greater force to the use of the perchloride 
of iron in the provinces, because the purified sewage will 
generally find its way into a stream which is made use of 
by the inhabitants of a town, a usage which can hardly 
be said to exist in the case of the Thames. : 

With these remarks we may take leave of the subject for 
the present. The advance of knowledge, and the patient 
investigation of our chemists, may provide us before long 
with cheaper and better compounds, but theory and prac- 
tice, up to the present time, point either to the commercial 
muriate of iron, which is essentially a concentrated solution 
of perchloride of iron, or the solution of carbolic acid, 
which now obtains favour at Carlisle.* 


* Errata,—tIn an article on the “Sewage Question,” p. 28, the 
following misprints oceur: -4th par. line 23, for “Andy” read 
“ Condy ;” 38, for “ Allen” read * Callen ;” 39, for “ Crope” read 


“* Crosse.” 


Errects or Frost ox Trox.—A few nights since, one ofthe signal- 
men employed at the Chatham station was in the act of moving the 
powerful iron lever which works the distance signal at the entrance 
to the tunnel, when, on his attempting to lift the bar, the lever 
snapped completely in two, What makes the accident the more 


astonishing is, that the bar was of wrought iron, and no less than 





2} in thickness, while it weighed only a few pounds less than 1 ewt, 


TABLE IL—AVERAGE RESULTS OF EXPERIMENTS.—(See page 39.) 


Evaporative Power or Dirrerent Descriptions or Coat AND CoKE IN Locomotive Eneryes. 

























































































































































































































































































































































































































































































| _ Pressure 
Nos. of | ; | Fuel consumed. || Water evaporated. Per a 
aoe | oe ae " Distance } centage | Steam 
Experi- | District. Description of Fuel. | “ll of Ah, 
run. |; Per | Per Ib, || Of Ashes per 
ments. | Total. mile. || Total | of fuel, || 2nd Slag. | square 
| ! } inch. 
Nos. COAL. | Miles. || Ibs. Ibs. | Ibs. } Ibs. || Per cent. Tbs. 
Staveley Coal 1408 || 68,824 48°9 473,451 69 47 99 
Staveley Coal } 438 |} 11,312 73,593 | 65 |} 6 85 
Beggarlee Coal | 1024 54,544 360,849 | 66 || 4:5 106 
Pentrich Coal | 384 | 10,136 | 67,329 | 66 || 56 106 
| Grassmoor Coal 477 | 24,864 | 160,639 65 || 84 97 
| Derbyshire. Babbington Coal 384 || 20,384 | 131,694 65 | of 2 
| Molyneux Coal 256 || 14,566 92,341 6-4 113 75 
| Portland Coal 538 | 13,169 85,031 65 55 81 
Shipley Coal | 434 12,320 || 80,635 65 | Oo 7 
| Wingerworth Coal 8i6 | 23,380 || 154,379 66 | 58 85 
Riddings Coal 9,744 | || 62,673 64 48 78 
Shire Oak Coal | 18,981 | 133,185 70 || 68 105 
— — —— ipuinin gs 
57—58 Durt St. Helen’s Coal | 12,656, | 494 || 96,922 77 49 96 
5—61 — Kepaier Coal | 16,016 | 37-7 |) 121,005 76 4-3 107 
62—63 South Edmund’s Main Coal 220 5,264 | 23°9 | 41,110 78 47 79 
64—67 Yorkshire. Kilnhurst Coal 440 11,200 25°5 85,096 76 oe 
63—49 Dee “Tbstock Coal 220 5,628 | 25°6 || 36,798 | 65 
70-73 bias biceuaaie Swadlincote Coal 72 | 14,266 | 30°2 | 90,281 | 63 
74—77 South Lord Ward's Coal 484 11,746 24°3 69,707 ag 
78—S0 Staffordshire. Lord Ward’s Coal 384 18,480 48°1 123,27 67 
81—85 Forest of Dean. Forest of Dean Coal | 640 32,816 51°38 228,040 | 6-9 
S6—88 Bristol Yate Coal 384 19,712 §1°3 150,722 76 67 105 
so —e Kingswood Coal 128 6,720 52°5 48,078 72 8°3 72 
O—U3 South Aberdare Coal 521 21,504 41°3 180,86 84 «| 74 95 
Wales. Rhondda Vall S88 16,658 18°8 129,765 73 8-2 105 
-— — = ————-- _———— — — — = a a — _ a — — —— 
100—102 Tapton Coke | 384 62°6 170,501 71 | 7 
1os—104 Derbyshire. Tapton Coke 206 52,580 78 | Ol 
105—107 Staveley Coke 444 | 75,414 68 | 92 
108—109 Staveley Coke 200 } 4771 63,562 67 97 v4 
L10—116 | Brancepeth Coke } 896 49,723 55D 399,646 80 o «€6| «C8 
117—118 Durham | Brancepeth Coke : 7,244 24°5 54,492 75 | %9 
_ Pease’s West Coke 64,268 55'S 507,711 79 ° 96 
| Pease’s West Coke | 296 6,692 22°6 53,350 8-0 | %8 
STATIONARY ENGINE, | | | | 
130—141 Derbyshire. Staveley Coal j | | 420,275 67 
142—147 — Brancepeth Coke 2 - |] 219,681 73 
148—153 ae Pease’s West Coke . |} 208,299 76 
a - ——n | —_— 
154—150 Mixed Coal and Coke Ww | | 190,187 70 4°4 0 
TABLE IL—DETAILS OF EXPERIMENTS, 
Evaporative Power Or Dirrerent Descriptions OF Coat AND Coke 1N Locomotive ENGINES, 
= . Fuel consumed. |} Water evaporated. & x ¥ toe 
we Number and Distance £28 Spent 
= = | Date. ‘| Description of Fuel. | Description of Seek peers! een l Per Ib. 2 be atone Remarks. 
<5 Engine. ieee Per - vie PO oer 
e S Total. Mile. Total. 0 522 square 
: “ Fuel. + inch, 
No. Locomotive. | Sq. Ft Ibs, Ibs. P. c. Ibs. 
1 1858 Staveley Coal 393 Goods 1131 43,880 os 48 102 
2 » ” ” ” ” 40,447 69 St 101 
3 ? ae pe - ” 42,736 77 a3 101 
4 ” ” ” » ” 38,539 61 47 96 
5 , ” ” ” ” 47,698 71 a0 100 
6 ”  » » » 42,354 7 33 %9 Made team well. 
7 ” ” ” ’ ” 41,540 6T 52 98 
5 ” ” ” ” ” 46,552 74 45 100 
9 i “6 a se ” 41,591 65 44 93 
10 ” ” ” zs ” 41,973 72 51 6 
il ” ” ” oa ” 46,171 6°83 40 100 
12 1859 | Staveley Coal 14 Pass, $89 129 3,080 19,689 63 61 ee 
18 ” *” pa ne ” 120 3,192 20,843 65 61 84 Made steam well, 
lt 9 ae we a ” 198 5,040 33,061 65 61 87 
i) 1858 Beggarlee Coal 393 Goods 1181 128 33,578 63 a3 104 
16 - Po its Zs a 128 594 50,249 65 4°8 94 
17 ” ” 99 pa 9° 128 65°6 41,210 58 3°3 101 
18 1859 4 : = é 128 542 45,407 65 57 110 : 
19 x és ss ra : 128 50°7 2] 741 5-0 106 | Made steam well. 
20 ” ” ” ” 128 he | s 69 [4°2 110 
21 as a ie wo - 128 Es | 66 42 109 
23 ” ” ” 9 9” 128 542 48,078 69 37 112 
23 1859 | Pentrich Coal 30 Pass. 1,080 120 270 22,137 56] 107 
24 w *- - aa - 120 28°0 21,706 56 110 Made steam well. 
25 ” ” » 131 Pass. 1,097 144 24°5 23,486 a6 100 
26 185 Gras: Sou 393. G is 1,131 128 577 47,693 8: P P 
Des weet bewndl bey F- ay | Soe SS] SS | Bare wien wnt 
4s nt 4 ee 419 Goods 2 49°8 46,934 93 10 =| i clinker 
by es * ad ig se 4,816 | Sl-4 30,144 \7-1 103 and dirt. 
30 1859 | Babbington Coal 393 Goods 1,131 128 6,048 40,828 94 90 . 
31 i ms f ay ee 128 |, 7,840 49,604 o4 100 ~—_ a and 
2 ra oe 4 ws : 128 |? 6,496 50°7 41,262 94 85 a 
33 1859 | Molyneux Coal 393 Goods 1,131 128 55°1 45,026 63 113 65 ch di 
oe ~ be ae a i 128 56°8 47,315 6-4 113 85 Much dirt. 
1859 | Portland Coal 14 Pass, 789 100 55 81 
” ”» » %» ”» 120 55 81 Seni shew nun 
3 ” ” pe i *» 120 55 80 F ; _ 
3s ” ” ” ° *” 198 55 83 
39 1859 | Shipley Coal 4 Pass. 789 98 9°9 71 
40 ” ss Pos in ° i44 9” 80 Much smoke and 
41 ” ” »” ’ ” 98 99 82 clinker. 
42 ” ” ” 9 ” 144 9 75 
43 1859 Wingerworth Coal 7 Pass 7389 120 100 S4 
44 ’ ” ” 14 Pass . 198 +4 $l 
45 ” ” > - as 100 “ 85 
46 a oe zs ‘i a 100 oa 4 Made steam well. 
47 ” 9 o” " ” 100 a1 84 
48 ” ’ ” » * 198 | Hs | 86 
| 
49 1859 | Riddings Coal 14 Pass, Ts9 ws | 43 79 Much smoke ; 
i ” ” *- o . 120 48 78 burnt fast. 
51 1860 | Shire Oak Coal 131 Pass 1,097 148 86 105 
52 ” ” ” , ” 148 8 105 
53 ” ” ” ” ” 148 ; 60 105 Made steam 
of ” ” pan me ue 148 | x 69 78 105 moderately. 
55 9 ” ” *” »” 148 | 058 207 21,185 69 $1 105 
56 » ” se »” * 148 |] 3,334 22°5 23,465 70 45 105 
7 1859 | St. Helen's Coal 393 Goods 1,131 128 6,496 07 48,841 75 34 98 
OS 9 = aa - eS 128 6,160 45°71 48,081 7'8 ra 95 
— tia —— Made steam well ; 
5g 1859 | Kepaier Coal 393 Goods 1,131 128 5,040 37,394 74 3-0 105 but much smoke. 
60 ss gage a 128 |} 4,928 37,776 76 50 109 
61 ae le pe ee a 169 6,048 45,835 75 48 ee 
b2 1859 |Edmund’s Main Coal 14 Pass, 789 120 2,800 23°3 22,567 85 47 80 Much smoke 
63 ‘s es én Ki es 100 |} 2,464 24°6 18,543 75 47 79 and small coal. 
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TABLE III.—AVERAGE RESULTS OF EXPERIMENTS.— Continued. 





















































































































































































































































2 gy. Fuel consumed. |] Water evaporated. | : verage 
ees - es Distance Tressure 
me Numberand | <3 3 ‘er a = of Steam 
= g | Date. | Description of Fuel. | Description of gat | run : Per Ib. per Remarks, 
$= Engine. S=2 | Total. pd Total. oO square 
7 we _ inch 
64 1860 | Kilnhurst Coal 14 Pass. 789 83 
65 a pa es fs va 82 Much smoke 
66 ee #23 a os ma to and small coal, 
67 9» se » ” ” ” 
68 | 1859 | Ibstock Coal 14 Pass. 789 25°7 83°] Made steam badly ; 
69 Po (*Staveley Coal) ” ” 254 Sl much ashes and dirt. 
=o Qihe< _ | 
70 1859 | Swadlincote Coal 14 Pass. 789 30°2 8 85 
71 ” ’ ” ” ” 32°6 +8 78 Made ste: badl 
s2 ze . 4 i: 28°4 48 80 Made steam badly. 
73 ” ” ” ” ” 20°7 4's 5” 
1859 | Lord Ward’s Coal 7 Pass. 789 15,087 ao 87 90 
20,128 a7 || 87 ae 
” ” ” ” , ® @re Ad - 
ra a vs si a 13,655 9 87 85 
” ” ” ” ” 20,842 60 87 au Burnt fast ; 
— = — - — | | nd much ashes and dirt. 
1859 | Lord Ward’s Coal 419 Goods 1,131 128 5,712 44°7 40,446 70 62 105 
” ” ” ” ” 128 6,608 6 4: 6 64 47 100 
a a as of “ 128 6,160 I 65 5°6 103 
81 1859 | Forest of Dean Coal] 393 Goods 1,131 128 7,056 75 T4 103 
82 hen os a fe 128 5,600 68 66 93 Made steam badly ; 
83 ” ” ” ” »» 128 7,168 o7 6-4 103 clinker, 
S4 ” ” ” ” ” 128 6,048 Oo 3's 103 and much smoke. 
85 » » 9° o » 128 |] 6,944 9 77 100 
86 | 1859 | Yate Coal 393Goods | 1,13 128 |} 6,496 76 «|| 67 106 Made steam 
87 es a ze | = 128 6,384 77 «| «TO 108 moderately ; much 
88 » | ae i ie 128 6,832 72 «OI 9 clinker and ashes. 
89 1859 | Kingswood Coal 393 Goods |_s‘1,131 128 48,078 71 «Ol 3 72 Made steam badly. 
—_ | 
90 1859 |Aberdare Coal 393 Goods 1,131 128 44,644 83 76 100 Made steam well ; 
91 ee ” - ” o” 128 36,249 83 74 ow ‘ ‘little eee 
92 ” »” 9” 9 se 162 59,526 8's | 74 0 but clinker. 
93 = ra a m4 ew 103 40,447 s0 73 100 — 
| 
oF 1860 |Rhondda Valley Coal] 131 Pass. 1,097 148 21,375 77 105 
95 os ea - a ne L4s 19,000 wl 105 Make shemn 
4 9 ” ” ” ” = | 4 Po moderately ; little 
o8 ~ . vA . “5 148 72 105 smoke, but clinker. 
99 ” ” ” ” ” 148 91 105 
pton Coke 265 Goods 1,146 128 - 100 
” ” ” ” 128 mt 100 
ae 227 Goods 1,050 128 y 90 
103 1853 | Tapton Coke 135 Pass. 1,097 148 25,296 75 | » 7 
104 148 27. 284 aq | 50 Made steam well 
” ” ” ” ” _— cee “ “i with clean fire, 
105 1855 | Staveley Coke 131 Pass. 1,097 148 24,916 71 OI 91 but much clinker, 
106 ” ” ” ” ” 148 23,489 os oe 91 
107 ” ” ” ”” on 148 27,009 66 oe 93 
108 1855 | Staveley Coke 371 Goods 1,155 100 30,844 70 v7 93 
109 ” ” ” ” 9° 100 32,718 64 97 95 
110 1853 | Brancepeth Coke 265 Goods 1,146 128 8.848 83 . 100 
lll ” ” ” - os 128 7,500 84 90 
112 ” 9 - ” - 128 |} 6,020 82 ‘i 100 
113 ” ” 9! ” ee 128 5,990 7™ 100 
114 ” ” ” vs 90 128 6,945 8-2 . 100 Made steam well. 
115 ” ” ” 227 Goods 1,050 128 6,580 76 m 85 
116 »» ” ” » 128 7,840 73 ee 85 
117 Brancepeth Coke 135 Pass, 1,097 148 3,804 G1 e 87 
11s ” ” ” ” * 148 3,940 77 72 
119 1853 Pease’s West Coke 265 Goods 1,146 128 8,176 s1 ss W5 
wo ” ” ” ” ” 128 8,540 79 100 
a2 ” ” ” ” me 2 7,168 77 ey 
122 ” ” ” ” ” 6,244 so ‘ 100 
123 ” ” ” ” sa 6,608 82 * 100 
124 ” ”» ” ” as p 5,880 83 " 100 i ; 
125 ” »” - a a 128 6,832 x1 . 100 Made steam well. 
126 ” ” ” 227 Goods 1,050 128 7,448 72 85 
127 ” » * ” - 128 |] 7,372 Pe DF we 85 
128 1853 | Pease’s West Coke 155 Pass. 1,097 148 3,080 77 | 7 80 
129 ” ” ” ” ai 148 3,612 $2 | 66 
i} 
130 1856 | Staveley Coal 1,125 ‘ 5,488 67 || #64 DO 
131 ” ” ” a oe 5,600 67 64 50 
132 ” ” ” . ne . 5, 768 67 4 50 
133 99 » 2 a ns 5,488 68 64 50 
134 ” ” ” = 9 ° 5,600 69 36 50 
135 »” ” ” S an ee 4,032 68 36 DO a , 
136 os os si 3 ec pe: 5,600 67 re 50 Made steam well. 
137 ” ” ” “ ” ee 4,704 70 4 50 
138 “ . w & ae 5,600 6s 4 50 
139 ” ” oo» a3, o 5,376 67 4 50 
140 ” ” ” = of 5,600 66 4 nw 
141 2 9” = ben a ‘ 3,584 ol 4° ni) 
142 | 1856 | Brancepeth Coke = co? ae or a. 
143 ” ” ” = ~ ee 76 nu 
144 ” ” ” a * ° 73 59 ade stes ; 
145 ‘4 8 ce 2) sf 73 4 Made steam well. 
146 , ” ” Fy ee ee 74 50 
147 ” ” ” & “ 74 50 
148 1856 | Pease’s West Coke 4 1,125 79 50 
149 ” ” ” = ”” 74 50 
150 , ’ ry ne 72 50 
151 = “a 58 = ai 14 50 Made steam well. 
152 ” ” ” 4 ° 75 50 
153 ” ” ” 79 50 
—_— 
. Talf stavele 
154 1856 Mixed) coal a Son 1,125 68 4°4 50 
155 a o Brancepeth Cok« ot “ 69 4-4 50 
156 - ee : : 6°38 1-4 a i alte 
157 a zs 70 44 50 Made steam well. 
156 ” ” . 71 14 50 
159 ” ” ” ee 73 44 50 






























































Aw Hoxovurasie Exampte.—The Times states that Messrs. George 
and John Rennie, who, in 1849, effected a composition with their | 
creditors at the rate of 8s. in the pound, are now honourably liqui- 
dating the balance in full. i 


PRECAUTIONS FOR THE PREVENTION oF Ramway AccIDENTS 
DURING THE Frost.—In consequence of the late accidents on the 
London and North Western and other lines, attributable to the 
frigorific effects of the late intense and long-continued frost, and 
which has developed influences on iron work hitherto unexpected, 
the directors of the former line have just issued instructions for an 
increase in the time of the fast trains, so as to admit of their fre- 
quent stoppage for the purpose of having all the wheels, couplings, 
driving gear, and general machinery, examined by inspectors 
specially qualified, and who, throughout the continuance of the 
frost, will be stationed along the line for that purpose. These steps 
have been taken with the approbation of the Government inspector, 
and it is probable that the recent accidents, which constitute ex causa 
anew class of casualty, will lead to a scientific inquiry into the 
whole question of the thermometrical contraction and expansion of 
iron work and signals employed upon railways, and which it is 
surmised, in many instances, may have been the cause of some of 
those hitherto unaccountable accidents so often alleged to arise from 
official carelessness or inattention. 





Tron-cased War Steamers.—The Admiralty have decided upon 
increasing without further delay the number of iron-cased steam 
men-of-war, and letters were sent out on Saturday from Whitehall, 
calling upon Messrs. Napier, Laird, Scott Russell, Mare, Samuda, 
Palmer, Westwood and Co., and the Thames Yard Ship Building Com- 
pany (Limited) to send in tenders by the 24th inst. for building two 
ships of about 4,000 tons each. The vessels are to be very similar in 
construction to the Resistance and Defence, now nearly complete. 
They are to be 280 feet long, 56 feet broad, and plated with iron 
slabs fore and aft. 


Tue Enorxes or tue Warnior.—One of the cylinders, weighing 
upwards of 28 tons, for the engines of this vess was on Friday 
conveyed from the establishment of Messrs. John Penn and Sons, 
the manufacturers, at Greenwich, to their wharf at Deptford. Two 
of Bray’s traction engines were in attendance, a large one for the 
purpose of drawing the load, which was placed on a truck weighing 
5} tons; and a smaller one to be in attendance in case of any diffi- 
culty arising from the condition of the roads owing to the present 
severe weather. ‘The removal was accomplished with signal success, 
and establishes the fact that where great weights have to be removed 
from place to place, and railway or water carriage is not available, 
traction engines, are invaluable, as combining at the same time a most 
efficient and economical means of transport. 
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THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 





—_ 
Grants of Provisional Protection for Six Months, 

2982. CHARLES WILLIAM SreMENS, Great George-street, Westminster, 
Middlesex, ** Improvements in fluid-meters.”—Petition recorded 5th De- 
cember, 1860. 

3060, GEorGk FReDERIC CuANTRELL, Liverpool, “ An improved draught- 
generator.” —A communication from Isadore Alleweireldt, Brages, Belgium. 
—Tetition recorded 13th December, 1860. 

3076. JouN PuiLtirs BaRa@wanatu, Castle-street, Falcon-square, London, 
*‘Improvements in hydraulic punching apparatus.”—A communication 
from Richard Dudgeon, Columbia-street, New York, U.S.—Petition re- 
corded 14th December, 1860. 

8094. JAMES Morison, Paisley, Renfrewshire, N.B., “ Improvements in ap- 
paratus for spinning or twisting.” 

3098, ALFRED EDDINGTON, Springfield, Chelmsford, Essex, ‘* Improvements in 
draining ploughs.” 

3102. Ernest Leon More, Paris, ‘‘ improvements in ships’ rudders, anc 
the mode of mounting or applying the same to the stern posts of vessels.” 
— Petitions recorded \ith December, 1860. 

3106. Thomas Lovett Preston and Tuomas Lioyp, Birmingham, “ Im- 
provements in the manufacture of metallic bedsteads, chairs, and couches, 
and other articles of like manufacture.” 

$110. CHARLES LAMB Hancock, Pentonville, London, ‘* An improved fuel.” 

3112. James CiuesTerMaN, Sheffield, Yorkshire, “ Improvements in door 
and gate springs, hinges, and centres, the improved springs being appli- 
cable to other purposes for which springs are employed.”—/etitions re- 
corded 18th Decembe 860. 

3li4. WiutiaM Spence, Chancery-lane, London, “ Improvements in ap- 
paratus for closing doors and keeping them clo "—A communication 
from Robert B. Donaldson, Washington, Columbia, U.S. 

3116. Ricuarp Joun Core and Mary ScarveuL Cour, Pembridge-gardens, 
Bayswater, Middlesex, ‘‘lmprovements in ornamenting or illuminating 
glass for decorative purposes,” 

318. Joun Brixkiey, Carrickfergus, County Antrim, Ireland, “ lmprove- 
ments in furnaces for consuming or preventing the emission of smoke.” 

3) 20. Ricuarp ARCHIBALD BroomaN, Fleet-street, London, “An improve- 
ment in irons for ironing.”—A_ cc ication from Joachim Etienne 
Daniel Fossard, Paris. 

3122. Joun Gitmore, Ramsgate, Kent, “An improved method of raising 

'—Petitions reorded 19th December, 1860. 

















water in baths.” 

3124. WILLIAM MossMAN, Cleveland-terrace, |Downham-road, St. Mary's, 
Islington, London, ‘* The manufacture of bonnets from papered cloth.” 

3) 26. Joun West, Kingstown, near Dublin, “ Improvements in apparatus 
for drying grain.”—A communication from John Joseph West, Mendota, 
Illinois, U.S. 

3)50. Freperick Scuwanx, Gresham-street, London, “Improvements in 
dressing and stiffening fabrics and yarns, and in preparing the cementing 
and stiffening materials used.” 

3132. Grorer Banks Rennit, Holland-street, Blackfriars, Surrey, “ Im- 
provements in machinery, apparatus, and works of construction, intended 
to be employed, and the mode or method of using or employing the same 
for the purpose of examining or repairing ships and other vessels.” 

3134. Epwarp Sourtnam, Manchester, “‘ Improvements in machinery and 
apparatus for retarding and stopping railway trains,”—/etitions recorded 
20th December, 1860. 

9138. Joun Cuarrerton, Highbury-terrace, and WiLLovenay Suir, Pown- 
hall-road, Dalston, London, ‘* Improvements in the manufacture of electric 
telegraph cables.” 

3140. Joun Riery, Suffolk-street, Dublin, and Joseru Nexpnam, Piccadilly, 
London, ** Improvements in breech-loading fire-arms and cartridges.” 

3142. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in magneto-electric machines.”—A communication from Hypolite Worms, 
Paris.—Vetitions recorded 21st December, 1860. 

3146. Evwarpv Cook and James Stokes, Birmingham, “ Improvements in 
sacking and joints for bedsteads.” 

3148. Groner Sanbys, Aldersgate-street, London, *‘ A nov 
apparatus for conveying signals or c icating i 
railway stations and other distant points.” 

31250. WiiiamM Ciark, Chancery-lane, London, “ Improvements in the 
manufacture of colouring matters.”—A communication from Charles 
Emile Kopp, Boulevard St. Martin, Paris. 

3152. ALrrep Vincent Newton, Chancery-lane, London, ‘ Improvements in 
watches.”—A communication from A. L. Dennison, Waltham, Middlesex, 
Massachusetts, U.8S.—/etetions recorded 22nd December, 1860. 

3177. Groner Henry Birkseck, Southampton-buildings, Chancery-lane, 
London, ‘** Improvements in furnaces for consuming smoke.”—A commu- 

ication from Francois Jules Chéry, Paris. 

3179. CuristorneR Binks, Parliament-street, Westminster, Middlesex, 
** Improvements in manufacturing certain gases applicable in generating 
beat and light, and in bleaching.” 

3ISl. CLuaupe PALL, Nogent-sur-Marne, Paris, “Improvements in the 
apparatuses and process for producing photographic pictures without 
working in dark rooms.” 

3183. Aurrep Vincent Newton, Chancery-lane, London, “‘ An improvement 
ment in breech-loading fire-arms.”—A communication from Mahlon J. 
Gallagher, Philadelphia, U.S.—/etitions recorded 28th December, 1860. 

3187. Eoxert Reusen Burnuam, Liverpool, ‘* Improvements in apparatus 
or machinery for stamping, shaping, or forming certain kinds of goods, 
manufactured of india-rubber, gutta-percha, and like substances.” 

3189. Henry WILLIAM Viner, Penzance, Cornwall, “ Improvements in grand 
pion ofortes.”” 

3191. Groner Davies, Serle-street, Lincoln’s-inn, London, “ Improvements 
in printing calicoes and other fabrics.”—A communication from Gabriel 
Descat, Paris.—/etitions recorded 29th December, 1860. 


2! instrument or 
between 











e 




















Invention protected for Six Months by the Deposit of a Complete 
Specification. 


28. Pierre Courtrats and Fortung JAMMeEt, Port Vendres, Pyrenées Orien- 
tales, France, ‘‘ Manufacturing of paper and pasteboard waterman.”—De- 
posited and recorded 5th January, 1301. 





Notices to Proceed. 

2122. James Epwarp Boyp, Hither-green, Lewisham, Kent, “‘ Improvements 
in machines used for cutting, scattering, and collecting vegetable and 
other substances,” 

2126. Groner EpMonp Donistuorrs, Leeds, Yorkshire, “* Improvements in 
sizeing yarn or thread previous to warping.” —J’etitions recorded 3rd Sep- 
tember, 1860. 

2180. James Joun Stevens, Darlington Works, Southwark, Surrey, ‘ Im- 
provements in iron bedsteads.”"—A communication from George Henry 
Faulkner, Madras. 

2133. GeorGe Printy WHEELER, Abinghall, near Mitcheldean, Gloucestershire, 
“An improved mode of, and apparatus for, preparing half-stuff for paper- 
makers.” 

2134. Groner Printy WikeLer, Abinghall, near Mitcheldean, Gloucester- 
shire, ‘An improved mode of, and egpute for, preparing bleaching 
agents.” —Petitions recorded 4th September, 1860. 

2144. Grorar Bepson, Manchester, ‘“‘ Improvements in annealing, cleaning, 
and galvanising or otherwise coating wire and sheets or strips of metal 
with metals.” 

2145. Maurice Verones, New York, U 
struction of magnetic or electric helice 

2146. Grorar Ferousson Witson, Belmont, Vauxhall, Surrey, and Joun 
Jacxsox, York-street, Bromborough Pool, near Birkenhead, “ Improve- 
ments in lamps and lamp-wicks.”—/etitions recorded 5th September, 1860, 

2150. CHARLES AUGUSTUS ScuNEtpeR, Albany-street, Regent's Park, London, 
“Improvements in manufacturing letters, numerals, arms, designs, trade- 
marks, mosaic and other ornaments, to be attached to glass or other smooth 
surface.” 

2153. Ricuarp Wrieut, Grosvenor-street, Camberwell, Surrey, ‘‘ Improve- 
ments in the manufacture and refining of sugar, and in apparatus employed 
therein.” 

2155. BENJAMIN OLDFIELD, 

voms.”” 

2157. Grornoe Herring, Albert-terrace, Hatcham Park, Surrey, and Davin 
Licurenstapt, Peckham, Surrey, “* improvements in treating a certain 
substance to obtain textile fibres and materials for paper-making, and 
charcoal for gunpowder, pyrotechnic, and other purposes.” — J’etitions 
recorded 6th September, 1560. 

2168. James Henry StTarLes Witpsmirn, Wolverhampton, Staffordshire, “ A 
new or improved lubricating material or compound, which said material 
or compound may also be employed in the manufacture of soap.” 

2170. Epwarp Deane, Arthur-steet East, London Bridge, ** An improved 
rotary cooking apparatus.”—J’etitions recorded 7th September, 1860. 

2171. Evias Weiskorr, Claremont-square, London, “ Improvements in the 
manufacture of certain kinds of artificial combustible for lighting of wood 
and coal,” 

2174. Frepenick Yares, Parliament-street, London, “ Improvements in ap- 
paratus for, and in the mode of, manufacturing iron, steel, and other 
metals and substances, gaseous and solid fuel being thereto applied as the 
heating, reducing, cementing, and oxidising agents.” 

2175. Exocn Hortons, Darlaston, Staffordshire, ‘‘New or improved ma- 
chinery to be used in the manufacture of bolts, nuts, and screws.” “ 

2177. WinuiaM Epwarp Gener, Wellington-street, Strand, London, “ Im- 
proved means of extinguishing conflagrations.”—A communication from 
Alexandre Lelandais, Nantes, Loire Inférieure, France, 








“An improvement in the con- 





Coventry, Warwickshire, “Improvements in 
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2178. JEAN BApTiste Freperic Duverce, Bordeaux, Gironde, France, “Tm- 
proved machinery or apparatus for horizontal, vertical, or inclined boring.” 

2182. Germintano Zanni, Upper King-street, Holborn, London, ‘ Improve- 
ments in apparatus for roasting.” — Petitions recorded 8th September, 1860. 

2183. Francois JEAN CANTAGREL, Ruo Buffault, Paris, “ Ap tus for 
ascertaining the existence of escapes in pi and vessels for conveying 
(and holding), lighting, and heating gases, which apparatus he denominates 
‘ escape indicator.’” 

2184. Tuomas THORNTON, Epwin THornTON, and JosEPH THoRNTON, Elland, 
Yorkshire, “ Improvements in looms for weaving.” 

2187. Tuomas TuRrie, North Shields, Durham, “ Improvements in furling 
sails.’— Petitions recorded 10th September, 1860. 

2190. Georae WELLMAN, Lowell, U.S., ‘1.0. ovcments in carding engines 
for carding cotton and other fibrous materials.” 

2198. Rowert Catvert CLAPHAM, Walker, Northumberland, ‘ Improve- 
ments in the manufacture of bleaching powder, and apparatus employed 
therein.” —Petitions recorded 11th September, 1860. 

2202. Freperic ANTOINE NICOLAS FREPPRL, Paris, ‘‘ An improved preservative 
and sizeing compound, for sizeing cotton, wool, linen, or other yarns for 
weaving and for dressing textile fabrics.” 

220'. Ropert Henry Care, WILSON, Wilson-street, Gray’s-inn-road, London, 
“Improvements in registering thermometers.”—Petitions recorded 12th 
September, 1860. 

2210. ArtuuR RansrorD, Manchester, “ Imy in galleries or sup- 
ports for gas-shades.”— Petition recorded 13th September, 1860. 

228£. MicnakL Henry, Fleet-street, London, ‘‘ The employment of a certain 
sorting process for silk and other fibrous materials, and an apparatus for 
the purpose of performing the same.”—A communication from Pierre 
Raimond Huguet, Boulevart St. Martin, Paris.—Petition recorded 14th 
September, 1860. 

2289. GrorGe JAMES WAINWRIGHT and CHARLES TimoTHY Brapsury, Dukin- 
field, Cheshire, ‘Improvements in the manufacture of damasks and 
similar fancy goods.” 

2246. WILLIAM Epwarp Gerpor, Wellington-street, Strand, London, ‘ Im- 
provements in the manufacture of manure.”—A communication from 
Emile Avice, Orleans, France.—Petitions recorded 15th September, 1860. 

2271. Grirvirun Owen, Boston-lodge, Merioneth, U.S., ‘Improvements in 
the construction of sawing machines.”— Petition recorded 18th September, 
1860, 

2280. Maurice Saurrer, Boulevart Montmartre, Paris, ‘Improvements in 
generating and applying steam as a motive power, and in apparatus em- 
ployed for these purposes.”— A communication from Joseph Gill, 
Marsala, Sicily. —Petition recorded 19th September, 1860. 

2295. Tuxoruitus WestHorP, Manor-house, Poplar, Middlesex, ‘ Improve- 
ments in the manufacture of oakum.”—Petition recorded Wth September, 
1860. 

2309. ALFRED VinceNT Newton, Chancery-lane, London, “An improved 
mode of producing relief printing plates, blocks, and cylinders.”—A com- 
munication from De Witt Clinton Hitchcock, Edwin Blake Larchar, 
Edwin Metcalf Larchar, James Smith Talbot, and William Scudder Tisdale, 
U.S.—Petition recorded 21st September, 1860. 

2338. FRIEDERICH WILHELM DAguNE, Swansea, Glamorganshire, ‘‘ Improve- 
ments in extracting copper from ores.”—Petition recorded 26th September, 
1860. 

2346. Joseru Jepson Oppy TayLor, Mark-lane, London, “ An improved 
composition for vessels, furnaces, and other apparatus to be exposed to 
the operation of great heat, and the effect of fluxes and the like.”—Petition 
recorded 27th September, 1860. 

2545. Joun Louis Jutuiox, Tynemouth, Northumberland, ‘ Improvements 
in paper-making machinery.”—A communication from Mr. John Hoyt, 
Cleveland, Ohio, U.S.—Petition recorded 18th October, 1860. 

2627. Josian Harris, Ess Hill-house, Newton Abbot, Devonshire, ‘‘ Mov- 
able armour for protecting ships of war and batteries from the effects of 
shot and shell.”—Petition recorded 27th October, 1860, 

2882. WinuiaM Renwick Bowpitcu, St. Andrew’s, Wakefield, Yorkshire, 
“Improvements in the purification of coal-gas and of coal-oils.”— Petition 
recorded 24th November, 1860. 

2899. SAMUEL Roperts, Hull, Yorkshire, ‘‘ Improvements in harrows.”’"—Pe- 
tition recorded 26th November, 1860. 

8007. Josern Henry Cary, St. James's Factory, Norwich, Suffolk, ‘ An 
improvement in hammer-rails.” 

3016. Louis Simon, Nottingham, “Improvements in heated air-engines.”— 
Petitions recorded 8th December, 1 








(caus it to through metal tubes is a t arrange it), and 
So oe RB mixture, before it enters the explosive chamber, is caused to 
pass in contact with the same surfaces ; by this means the heat of the waste 
gases is utilised. 

1589. F. M. Movuin, Rue de Houblon, Brussels, “‘ Water gauge for steam 
boilers.” —Dated 2nd July, 1860. ; 

This invention consists in the interposition of india-rubber rings, or other 
suitable elastic material, between the glass and the metal ; the said rings are 
of a conical shape, with a circular recess in the larger side, and are held 
fast by hollow conical nuts which squeeze them against the tube. The 
circular recess allows of the free expansion of the said tubes, and of their 
easy removal, or the introduction of new ones, and keeps it so much the 
better steam-tight, as the pressure of the steam increases.—Not proceeded 


1594. J. A. SALMON, Glasgow, “‘ Improvements in apparatus for feeding boilers, 
and in furnaces.” — Dated 2nd July, 1860. 

This invention, with reference to apparatus for feeding boilers, consists in 
the use of a pipe for conveying air forced into it by a pump, combined with 
a pipe for conveying steam and introducing it into the said air pipe at or 
near the point where the heat is greatest, both of such pipes being inserted 
in the flue of the boiler. And the invention, with reference to furnaces, 
consists in the first place in the adaptation and application to the fire-door 
of a single hot-air chamber, with an inlet for the air governed by a valve at 
the upper part, and an outlet for the same into the furnace at the lower 
part ; or the hot-air chamber is found in front of the furnace by placing on 
the dead plate a frame with a valve in it facing the furnace, and thereby 
enclosing a hot air space between the furnace and the door. Apertures are 
found at the upper part of the fire-door, and also in the outside furnace 
frames, with shutters to cover them : and in some cases apertures are found 
in the lower part of the valve. The valves are opened by the opening of the 
door, and closed at a regulated period, after firing, by means of clock work, 
or otherwise. And, in the second place, this part of the invention consists in 
substitution, in whole or in part, of perforated fire bricks for the ordinary 
fire bars. The fire bricks are arranged so as to fill up the whole space be- 
tween the ordinary dead plate in front and the bridge at the back of the 
furnace ; as they are arranged so as to occupy only a part of such space, the 
remainder being taken up by bars. Also, in the flue behind the bridge are 
inserted either plates or fire bricks projecting alternately from each side of 
the flue, so as to cause the flame to take an undulating sort of course as it 
passes along the flue. When plates are used for this purpose they are made 
in two pieces, forming a circle, in order to strengthen the tubular flue. 
In the main flue leading to the chimney is placed a pipe, connected with a 
blast engine, for the purpose of drawing hot air therefrom, and forcing it 
into the furnace, so as to increase the combustion therein. Or fresh air may 
be forced by the blast engine through pipes in the flues, in order to assist 
the combustion in the furnace. 

1607. J. B. Broapuurst, Compstall, near Stockport, ‘‘ Heating water for 
steam boilers.” —Dated 3rd July, 1860. 

This invention consists in causing the water for steam boilers to pass 
through a pipe or other chamber, which constitutes the whole or a portion 
of the division between two flues, or a boundary of one flue. This pipe, or 
chamber, may be of any shape, and set on brickwork, if desired.—Not pro- 
ceeded with. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

1575. J. Tayuor, Birkenhead, ‘‘ Locomotive engines and wheel carriages.”— 

Dated 29th June, 1860. 

This invention relates to certain improvements in those descriptions of 
locomotive or portable steam engines now generally denominated ‘‘ traction 
engines,” and in the trucks or other carriages to be used in connection 
therewith, being chiefly further improvements upon an invention patented 
by the present patentee on the 13th November, 1858 (No. 2548). In the 
specification of the previous patent the patentee has shown and described 
engines having four wheels—two leading and guiding wheels, and two 
following bearing and driving wheels. So much of the present invention as 
relates to the engines consists, First, in making or constructing them with 
either three or four wheels, and instead of the smaller wheel or wheels 

loyed for steering or directing being in advance of the larger driving 





3133, EDWARD WHITEHALL, Nottingham, “Improvements in 'y for 
embroidering on Jace and other fabrics.”— Petition recorded 20th December, 


1860. 

$183. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ An improvement 
in breech-loading fire-arms.”—A communication from Mahlon J. Galla- 
gher, Philadelphia, U.8S.—J/ettiion recorded 28th December, 1860. 








Patents on which the Stamp Duty of £50 has been Paid. 
63. Joseriu Stenson, Northampton.—Dated 14th January, 1858. 
114. WittiamM CiLark, Chancery-lane, London,—A communication.—Dated 

2ist January, 1858. 

And notice is hereby given, that all persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 





List of Specifications em daring the week ending 
11th January, 1861. 

1809, 4d. ; 1311, 3d. ; 1312, 3d. ; 1316, 7d. ; 1517, 4d. ; 1818, Is. Id. ; 1320, 
Od. ; 1322, 10d. ; 1323, 10d. ; 1324, 6d. ; 1325, 3d. ; 1326, 9d. ; 1327, 1s. Sd. ; 
1834, 5d. ; 1335, 3d. ; 1336, 10d. ; 1837, 4d. ; 1838, 4d. ; 1339, 3d. ; 1340, Sd. , 
1341, 6d. ; 1842, Sd. ; 1843, 5d. ; 1844, 3d. ; 1345, 3d.; 1346 .; 1847, 
Is. Sd. ; 1348, 6d. ; 1350, 3d. ; 1351, 3d. ; 1352, Is. ld. ; 1: 3d. 3 1355 
Sd. ; 1356, 6d. ; 1357, 6d. ; 1358, 3d. ; 1350, 3d. ; 1960, Td. 5 1361, 3d. ; 
5d. ; 1856, $d. ; 1967, 3d. ; 1868, 5d. ; 1369, 5d. ; 1871, 3d. 5 1372, 3d. ; 
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*,” Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office order, mad payable to him at the Post-office, High Holborn. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk Enaingrr, at the office of her Majesty’s Commissioners of Patents. 





CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


1576. J. Sourven, Hoxton, Middlesex, “ Improvements in steam boilers. and 
an improved arrangement of steam engine to be used therewith.” —Dated 
20th June, 1860. 

The object of the First part of this invention is to construct boilers with 
large heating surface, and to bring the parts thereof together without 
rivetting. The patentee leads the products of combustion from the furnace 
through horizontal tubes, surrounded by other tubes containing water. 
The products mix in fire-boxes at each end of the horizontal tubes, and 
from thence pass and circulate round the outer tubes containing the w: ter. 
Above the boiler he places a superheating apparatus, which consists of a 
series of small tubes placed in the flue or flues leading to the chimney as 
hereinafter described. The Second part of the invention consists in placing 
a cylinder, with two pistons working opposite to one another, in the central 
part of the superheating apparatus, and surrounding the same with a case 
or jacket, into which steam is admitted from the superheating tubes, from 
whence it passes to the cylinder through valves, constructed in such 
manner that the same steam is made to act on each side of the pistons. To 
accomplish this he forms the valves in two parts, the end of one part sliding 
in the other part. Ports are provided at each end of the valves, and on the 
said valves being worked by cam or otherwise, one of the ports opens and 
allows the steam which has just forced the piston down to pass to the lower 
part of the cylinder and drive it back, the steam which has been previously 
driven out passing into a condenser, or otherwise, and so on. The patentee 
prefers to employ engines constructed on the trunk principle, as greater 
area is afforded below the piston than above it for the passage of the steam. 
1585. H. F. Conanpr, Gravelle, St’ Maurice, near Charenton, France, ** Motive 

power.” —Dated 30th June, 1860. 

According to this invention the patentee causes the explosive mixture of 
gases or other explosive compound to be exploded or burnt in a close vessel 
furnished with a valve opening from the explosion chamber into a close 
vessel. With each charge of explosive gas or compound a quantity of air 
is admitted to the explosion chamber, and when the charge is burnt the air 
with the gaseous products of the combustion (if any) are forced by the 
valve on the combustion chamber into the close vessel before mentioned, 
and with this compressed air any engine, suitable to be worked by the pres- 
sure of gas, may be actuated. The explosive I 1 the patent 
commonly employs is a mixture of coal gas and air, and he employs two 
pumps of different diameters, but working in unison, one of which throws 
and the other air into the explosion chamber. This chamber is separated 
y a valve from the pumps, and after each stroke of the pumps, when this 


valve has closed, the explosion is produced, The heated and air, as it 








leaves the air engine, is caused to pass over surfaces which absorb its heat 


wheels, they are in the rear; the driving wheels, which are of large 
diameter, are suitably disposed for supporting the load, and going before 
the guiding or directing wheel or wheels, whilst the steersman’s wheel 
or apparatus may either be placed in the fore or in the after part of the 
engine, as may be most convenient ; or by suitable connections the engine 
may be steered from either end. He prefers to employ one of the plans of 
gearing or means of separately rotating the driving wheels, as described in 
the specification of the former patent as being most convenient for that 
purpose. When he constructs trucks or other carriages intended to be 
formed into a train, and drawn by a steam or other engine, or by other 
means, whether such trucks or carriages be on three or four wheels, he so 
constructs them and arranges the steering apparatus as to ensure their 
following in track. For this purpose he takes a tail lever or tiller bar from 
the front of the fore or leading wheel or wheels, and places it between two 
horns or studs projecting from the top or the bottom side of the hind axle of 
the preceding truck ; thus, on the first truck turning to the right or to the 
left, the studs or horns cause the tail lever or tiller to be correspondingly 
acted on. The trucks are coupled together by means of links or hooks. 7 
1609. J. Morris, Albert-square, Clapham-road, London, “ Key for securing 
railway rails.”—Dated 3rd July, 1860. 

According to this invention keys or wedges for securing railway rails are 
constructed in the following manner :—They are made principally of metal, 
and shaped so as to fit between the cheek of the chair (of whatever descrip- 
tion) and the web of the rail, partly filling up the spaces between the 
flanges of the rail. On the side which, when the key or wedge is in use, is 
towards the rail, a recess is made, and into this recess a small piece of wood, 
on the flat of the grain, is fitted, so as to project slightly beyond the surface 
of the key or wedge ; thus, when the key or wedge is driven into its place, 
the surface of the wooden filling piece will bear against the web of the rail. 





Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


1577. F. Voviton, Louviers, France, ‘* Drawing, twisting, and felting, 

filamentous, fibrous, or tertile materials.”—Dated 29th June, 1860. 

The inventor, in carrying this invention into effect, takes fibres as they 
come from a carding engine, say, in the state of sliver, and winds them on 
a beam, and he places the beam upon, and in contact with, a roller or 
cylinder. He leads the end of the fibres or sliver through a pair of fluted 
rollers, clothed with caoutchouc or other suitable material. When threads 
of more than one colour are required, he uses as many different coloured 
slivers as there are colours desired to be mixed ; by this process they become 
mixed together as one thread. After issuing through the clothed rollers he 
passes the slivers between one, two, or more sets of endless bands of 
| eaoutchouc, which are set transversely to the line in which the sliver 
is travelling. He prefers that the endless bands should be of caoutchoue, 
and stretched over and round wheels ; the bands turn in contrary directions. 
On the wheels being driven fast, the friction upon the threads is energetic 
and equal, and the bands working in contrary directions, produce twisting 
and felting. After being acted upon by the bands the threads are passed on 
through other clothed fluted rollers, which act as drawing rollers by being 
driven at a different speed to that of the clothed fluted rollers first men- 
tioned. The threads are next carried between pressure rollers through a 
trough of water heated by a bain-marie, under a roller in the trough, out of 
the water between wringing rolls, over a travelling table and between it 
and a rotary rubber, for the purpose of glossing and smoothing ; it is then 
wound on reels or beams for use.—Not proceeded with, 
| 1579. G. C. Morgan, New Castle, Pennsylvania, ‘* Looms."—A communica- 

tion.— Dated 29th June, 1860. 

This invention consists, First, in arranging the mechanism for drawing 
down the hooks so that their range of motion may be varied when required 
to open the shed a greater or less distance for work varying in thickness. 
Secondly, in arranging the mechanism for giving motion to the shuttle 
carried so as to throw the shuttle a greater or less distance, as required, in 
weaving cloth of various widths in the same loom. Thirdly, in communi- 
| cating motion to two or more shuttles at the same time, by means of a 
vibrating shuttle carried, arranged with independent adjustable arms, whose 
distance apart may be varied as required, in order to carry the shuttle 
through webs of different widths. Fourthly, in arranging the race-rods 
forming the guides for the shuttle on either side of the webs, so that their 
distance apart may be varied for the different widths of webs ; and also that 
their height above the race-board may be varied in order to receive the 
lower webs when the shed is open, and allow the shuttle to pass over 
without interfering with them. Fifthly, in arranging the material covered 
by the warp and woof threads, and connecting it with the heddles so that it 
is raised with the upper leaf of the shed when the shot of woof passes 
through the shed of warps covering the under side of the material, and 
depressed by the heddles, so as to form the under leaf of the shed when the 
woof passes between the warps covering the upper surface of the material. 


1587. J. Newnovse, Farnworth, near Bolton-le-Moors, Lancashire, ‘ Spinning 
and doubling cotton and other sibrous materials.”— Dated 2nd July, 1-60. 
This invention is applicable to the spindles of hi for spinning and 
doubling cotton and other fibrous materials, and it consists in making the 
wharves by which such spindles are driven of an improved shape or shapes. 
The ordinary wharves now in use have a groove into which the band from 











the driving cylinder enters; the band in entering and leaving this groove 
rubs on the edges or sides, and is liable to be soon worn away or injured by 
the friction, and, at the same time, more power is absorbed t is necessary 
for driving the spindles. This invention consists in| making,the wharves 
with a —— portion on which the band acts, and a flange to prevent 
the ban ——. off. The patentee also makes the wharve conical above 
the cylindrical part to facilitate the removal and re-placing of the band 
when it is necessary to stop and again start the spindle. The improved 
wharves may also be made by continuing the conical part to the flange, and 
dispensing with the cylindrical part above referred to. 

1601. J. HavGuton, Gomershall, Yorkshire, “‘ Slubbing and spinning.”— 

Dated 3rd July, 1860. 

This invention cannot be described without reference to the drawings. 
The patentee claims the application and use of a scroll motion or spiral 
pulley for drawing out the carriage in the machine, known as the horse or 
billy, with low or back gearing. 

1602. J. Jounson, Ashton-under-Lyne, “‘ Jacquard machines."—Dated 3rd 
July, 1860. 

This invention consists, First, in an improved combination of levers ap- 
plicable to Jacquard machines for raising the harness and the warps, so as 
to form a V shed witha rising motion ; Secondly, the combining of two 
hooks to one cord, and reducing the said cord to two-fold prior to its going 
through the cord board ; Thirdly, in boring the holes in the cord board in 
two lines placed alternately, instead of straight in one line as heretofore, 
both rows of holes being for one row of cords ; Fourthly, in the application 
of a long slotted one-eyed needle, attached to two hooks of the double lift 
machine, to be worked by two cylinders placed on the back and front of 
the machine which is worked without spring box ; lastly, the application of 
reeled harness, in which the couplings work through the counterboard, and 
the knobs of the couplings are below the said counterboard. 


1613. W. SKINNER, Williamsburg, Massachusetts, ‘‘ Machine for stretching 
and glossing silk.” —A communication.— Dated 4th July, 1860. 

This invention consists in suitably combining with a stretching and strain- 
ing box, wherein the hanks of silk are placed to be stretched, a cylinder 
enclosing a piston, which is to be operated by steam or hydrostatic power, 
for giving a direct action upon the stretching bars over which the hanks of 
silk are placed, and thus perform the operation of stretching and straining 
at the same time, and with great facility. 

1618. J. SuipLey, J. Taytor, and J. SuvrtLewoon, Leicester, “Knitting ma- 
chinery.—Dated 4th July, 1860. 

For the purposes of this invention each sinker is by its lower end attached 
to a lever jack which moves on a suitable axis below the needle bar. The 
sinkers are formed with bent upper ends, the lower parts of such bends 
being formed with angular notches under which the thread is laid, and by 
which the thread is sunk into loops between the needles. The bent or 
curved upper parts of the sinkers work between the needles in like manner 
to what has been proposed before, when using sinkers with like bent or 
curved upper ends without lever jacks. The sinkers work in a comb bar, 
and there is a straight bar in front to prevent their coming too forward. It 
is preferred to combine these sinkers, having lever jacks at their lower ends 
with needles, which have beards or hooks at both ends; but the inventors 
also combine them with ordinary fixed needles, with beards or hooks only 
at one end.—WNot proceeded with. 


1627. J. OGpEN, Manchester, ‘* Power looms for weaving.” —Dated 5th July, 
1 





This invention relates to the weaving of certain fabrics wherein the num- 
ber of picks to an inch are required to vary to produce a close or loose 
fabric at intervals during the weaving. The improvement consists in so 
governing the action of the pawl operating upon the taking up ratchet 
wheel, that it shall only be in gear with or move the ratchet wheel to take 
up at certain intervals, so that whilst out of gear, or not moving the 
ratchet wheel, the fabric i tati 'y, and is quently woven 
closer or thicker. This may be effected by attaching the paw] to one of the 
heald levers by means of a cord or chain, so that the Jacquard or other me- 
chanism producing designs, or patterns, may be caused to operate upon the 
pawl for the said purpose. 





CLass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &¢. 
1597. R. A. BRooMAN, Fleet-street, London, ‘‘ Harrows.”—A communication.— 
Dated 2nd January, 1860. 

This invention consists in constructing harrows of rows of plates of wedge- 
like form in plan, each plate being armed with three tines or teeth. The 
first row of plates is connected by hooks or links inserted through the 
narrow end of each plate to a crossbeam, to which the drawing power is 
attached. Each plate is connected laterally to that next to it by a hook or 
link passed through the side and near the rear end of each plate. The suc- 
ceeding rows of plates are connected to those in the preceding row by hooks 
or links passing through the broad end of the plates in the front row, and 
the narrow end of those in the next following row. For some purposes the 
plates are made to decrease in weight in each row,proceeding from the 
— For transport these harrows are mounted upon a frame with 
wheels, ‘ 

1619. J. Haywoop, jun., and T. CLaripGE, Derby, ‘‘ Combined threshing and 
dressing machine.” —Dated 4th July, 1860. 
This invention cannot be described without reference to the drawings. 








Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 
1573. J. Wuirenouse, Birmingham, ‘* Metallic door and other knobs, &c."— 
Dated 29th June, 1860. 

This invention cannot be described without reference to the drawings. 

1582. W. E. Geper, Wellington-street, Strand, London, ‘* Bricks and tiles."— 
A communication.— Dated 30th June, 1860. 

It is proposed, by means of this invention, to make bricks and tiles imi- 
tating two beautiful colours—namely, chamois, or shammy colour, and dark 
grey. The bricks or tiles in imitation of chamois will be composed of about 
four-sevenths of sand, and three-sevenths of the cement known as 
Cahor cement, placed in a suitable receptacle, and sprinkled with 
a sufficient quantity of water to form the mixture into a homo- 
geneous paste, which is to be placed in moulds and submitted 
to the action of a press, from which it is to be almost instantaneously 
withdrawn, dressed with a suitable trowel, then plunged into water, and 
after remaining therein about twenty-four hours, be exposed to the action 
of the air for about fifteen days, when the bricks or tiles will be found suf- 
ficiently dried to be used with safety. The bricks or tiles in imitation of 
dark grey will be composed of about three-sevenths of sand, three-sevenths 
of Cahor's cement, and one-seventh of scoria and plumbago, prepared after 
the same manner as those above described.—Not proceeded with. 





CLass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


1574. T. Witsosx, Birmingham, ‘’ Improvements in breech-loading fire-arms, 
and ordnance, and in cartridges.” — Dated 29th June, 1860. 
This invention cannot be described without reference to the drawings. 


1578. W. Hae, Jokn-street, Adelphi, London, ** Improvements in impelling 
shells or shots, and in apparatus sor directing their jlight.”—Dated 29th 
June, 1860. 

These improvements in impelling shots or shells are intended to supersede 
the necessity of using guns or mortars for the purposes of war, and this 
object the patentee attains by causing the actuating power to reside entirely 
within the moving body, as in an ordinary rocket, and to be of a nature 
that shall be comparatively continuous in its action. This principle is 
essentially different from the nature of a projectile in which the whole 
quantity of motion is produced from the action of a violeut and momentary 
force exerted independently of, and against which, the projectile makes a 
resistance. The improvements for carrying this principle into effect consists 
in affixing to the shot or shell a strong wrought-iron case or cylinder, in 
which a powerful elastic gas is generated from the combustion of a com- 
pressed column of meal gunpowder or other bustible comy 1, secured 
inside the case, and compelled to move with it during the whole time of its 
burning. This compound column of composition is made of less diameter 
than the inside of the iron case, so that an annulus space is left between 
the compressed compound and the iron cylinder, into which space the elastic 
gas expands when the composition is inflamed, and exerts its force ; the 
shell is made of larger diameter than the iron case, and another annular 
space is formed between the outer diameter of the shell and the outer 
diameter of the case, and is intended only that the gas, being admitted 
therein through openings at that end of the case next the shell, may be 
caused to escape from the annular space so formed in a direction aft and 
parallel to the longitudinal axis of the shell, and thereby to produce an 
onward or rectilinear propulsion of the whole body. An additional pro- 
pelling force is also at the same time given, in consequence of the direct 
escape of the gas also from the opposite end of the annular space at the 
after end of the case. 

1605. R. A. Brooman, Fleet-street, London, “ Fubric suitable for holding 
charges of gunpowder.” —A communication.— Dated 3rd July, 1860. 

This invention consists in weaving a fabric from silk “fly” and silk 
“noils,” and other like products from waste silk. The inventor first spins 
| these “fly” and “noil” fibres, and then weayes the threads, the result of 
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He thus obtains a new fabric which will not readily burn or 


the spinning. . 
ng of a 


smoulder, especially when any portion is left in a gun after the 
charge.—Not proceeded with. 
1610. T. L. Braynarp, New York, “‘ Working, training, and levelling 
eg ot eee 3rd July, ee 4 - aad 
is invention consists in arranging a supporting and p ing whee 
under the breech of the gun, and Connecting therewith a hand wheel like a 
steering wheel, so that by such wheels the gun may be run out or in, and 
trained sideways or in different directions, and may also, by the combina- 
tion of such wheels with a i sector on the breech of the gun, be 
elevated or depressed to give it any required range, such supporting wheel 
being pivoted on a screw, so that it will elevate or drop the carriage, as 
required. 
1622. J. BLAKE, Sheffield, “‘ Fire-arms.”—-Dated 4th July, 1860. 

This invention consists in employing mandrils made in sections longitu- 
dinally, between which sections paper or other suitable material is placed, 
which paper or material being injured by the heat allows of the mandrils 
being withdrawn after the guns or barrels of fire-arms have cooled.—Not 
proceeded with. 

1623. C. Witu1aMs, Newcastle, Glamorganshire, ‘‘ Protection of the coast of a 
country from invasion by ships or other vessels.” —Dated 4th July, 1860. 

For the purposes of this invention the inventor employs two steamers of 
sufficient power, to each of which is attached one end of a chain of con- 
siderable strength and length, adapted to the purpose, whilst the chain is 
also supported at intervals, and at a height desired by suitable buoys or 
other floating means. The steam or other vessels referred to are then to be 
steered so as to enclose the invading vessels within the chains connected to 
them, and thereby cripple their efforts by upsetting or otherwise causing 
confusion amongst them, by which their destruction may be more easily 
effected.—Not proceeded with. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1595. W. E. Gener, Wellington-street, Strand, London, “‘ Chairs and other 
articles of furniture to be used principally at sea.”—A communication.— 
Dated 2nd July, 1860. 

This invention cannot be described without reference to the drawings. 
1596. R. A. BroomMan, Fleet-street, London, “ Hats.”—A communication— 

Dated 2nd July, 1860. 

This invention consists in making hats without lining or head leather, as 
hereafter explained. The inventor takes a strip or length of woollen, silk, 
or other suitable fabric, and pays over the side to which the plush is to be 
attached a coating of paste, starch, or gelatine, after which he lays upon the 
same surface a varnish of gum-lac dissolved in some essence or spirit to make 
it waterproof. Thus — he rolls the material into a tubular shape, 
and unites the edges by glue to form the body of the hat. He cuts the 
crown out of material prepared as before described, and unites the crown to 
the body by a strip of cloth, glued or pasted to them. The crown may be 
strengthened if necessary by a band of cloth. For the brim he pastes the 
material which is to form the under side to a piece of cotton or other fabric 
prepared and stiffened in the ordinary manner, and he connects the brim to 
the body by glueing, pasting, or cementing over the inner end of the brim 
and the lower end of the y a strip of cotton or other fabric. The 
whole is blocked and covered with plush, when the hat is finished.—Not pro- 
ceeded with, 

1624. T. WALKER, Hill-street, Peckham, “‘ Collapse detector pocket.”—Dated 
5th July, 1860. 

The inventor makes a pocket of the ordinary material, say twill, fixing 
two strips of whalebone, steel, or other elastic substance in the mouth 
thereof, which is secured at both ends, thereby causing the said mouth to 
collapse when not in use, and which can used without any trouble of 
fastening or unfastening.—Not proceeded with. 

1628. W. Hoop, Glasgow, “* Ladies’ riding trowsers.”— Dated 5th July, 1869. 

This invention relates to the cutting and arranging of the parts of ladies 
riding trowsers, so as to obtain a superior fit, combined with a degree of 
comfort and freedom from irritation wholly unattainable with those cut on 
the ordinary system. According to this mode of cutting trowsers they are 
shaped so as to conform to the limbs of the wearer when seated on horse- 
back in an easy and natural manner, and without causing drag or strain 
upon any part. Thus the right leg of the trowsers is cut to a curved figure 
approximating to the form of the limb when in position on the saddle ; the 
curvature of this portion of the garment prevents any strain on the material 
at the knee, as well as the di ng in different directions caused by the 
angular position of the limb. From the elevated position of the right knee 
in riding the position of the foot is correspondingly altered, and to meet 
this the bottom of the right trowser leg is cut longer in front and shorter 
behind, so as to conform easily to the position of the foot. To avoid the 
chafing and irritation which arises from the leg seams being placed in the 
ordinary way, as in gentlemen’s trowsers, the upper sides of those made on 
this principle are cut narrower at the upper part of the thighs or top of the 
leg seams, and a corresponding portion is left on the under side to make up 
the deficiency. This arrangement bri the upper part of the leg seam 
round to the front of the thigh, so that the inner part is protected by soft 
elastic cloth, the absence of the ordinary seams preventing irritation. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and raged Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1586. R. LAMING, Clifton-villas, Maida-hill, London, and C. Smitu, Gloucester- 
street, Regent’s-park, London, ‘* Purifying certain gases and liquids from 
sulphuretted hydrogen.” —Dated 30th June, 1860. 

This invention consists in depriving of sulphuretted hydrogen the gases 
obtained by distilling coal and similar matters, and also solutions of hydro- 
sulphate of ammonia, by the repeated use of oxides of manganese and iron, 
so prepared by mechanical means or heat as to have their molecules, or 
minute particles, in a state of extreme division, similar to that which has 
heretofore been conferred upon oxides of manganese and iron, repeatedly 
used for the said purification, only by or after precipitating them from their 
solutions. The invention also consists in applying to the same purposes 
hydrated and precipitated oxide of iron, to the purifying energy of which in- 
creased permanence has been given by mechanically distributing the pure 
unmixed oxide while in its fresh undried state over the surfaces of dry saw- 
dust, or other absorbent and porous matter. 
1590.1E. T. Huaues, Chancery-lane, London, ‘‘ Obtaining colouring matter.” — 

A communication.—Dated 2nd July, 1860. 

In carrying this invention into effect the inventor takes the leaves or 
berries of the lentisc or mastic tree and boils them in water ; he then strains 
the liquid through a filter, and precipitates it with a solution of salts of 
iron (oxide or sulphate), by which he obtains a liquid of a deep blue colour, 
which will give to fabrics immersed in it a good black dye, provided they 
are left in the solution whilst in a state of effervescence until a reaction 
takes place. The said solution may be used instead of campeachy wood 
and galls, or other tanning materials. It also gives the black dye to all 
articles which have been immersed in a solution of iron. To facilitate the 
exportation or carriage of the said black ded tm in commerce, will be 
called African campeachy wood), it may be reduced to an extract or powder 
in the usual manner, and afterwards made into a solution by water. The 
powder may also be used for painting by being mixed with oil, or other 
matters, well known to the trade.—WNot proceeded with. 

1591. E. C. Nicnouson, Kennington-road, London, “ Peroxide of lead.”— 
Dated 2nd July, 1860. 

This invention consists in submitting commercial oxides of lead, such as 
litharge, or red lead, in a fine state of division to the combined action of 
atmospheric air and steam in a suitable apparatus. The oxides are to be 
kept exposed to a temperature of from 575 deg. to 600 deg., Fahrenheit, for 
a space of from forty-eight to sixty hours, or longer if necessary, and are to 
be stirred during such exposure by suitable apparatus. The mixture of air 
and steam must be heated to a similar temperature before admission to the 
oxides, The product is a brown powder, having very energetic oxidizing 
properties.—Nut proceeded with. 

1608. T. RicHARDSON, Newceastle-on-Tyne, “ Purifying coal gas.”—Dated 3rd 
July, 1860. 

This invention consists in employing metallic iron in a fine state of divi- 
sion moistened with water, either alone or mixed with a fibrous material, 
sg magnesia, or the sulphates of these earths, in the ordinary gas puri- 

ers. 

1617. H. J. Stanpiery, Pall-mall East, London, ** Gases for illumination, dc.” 
—Dated 4th July, 1860. 

This invention relates particularly to the production of oxygen and 
nitrogen gases, and consists in the treat it of at pheric air by the 
agency of lime, and a 1 or p of stronthia, potassa, and 
soda, with which it is brought into contact and chemical union by means of 
heat in a suitable apparatus, whereby is effected the decomposition of the 
atmospheric air into its constituent elements—oxygen and nitrogen.—Not 
proceeded with. 

1625. W. S. SquirE, St. John’s-wood, London, “* Colours for dyeing and print- 
ing.” —Dated ith July, 1860. 

This invention consists in the employment of peroxide of mercury in a 
finely divided state, in conjunction with a neutral salt of aniline, soluidine, 
or cumidine, for the production of colours.—Not proceeded with. 

1629. H. J. Sranpuey, Pall-mall East, London, ‘ Gases for illumination and 
other ."" — Dated 5th July, 1860. 

These improvements relate particularly to the production of oxygen and 











hydrogen gases, and consist in the treatment of water by the agency of the 
eS enn SaaS soda by the means of heat in a 
suitable tus, and whereby is effected the decomposition of the water 
in which they are dissolved into its constituent elements—oxygen and 
hydrogen.—WNot proceeded with. 


Cuiass 9.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 
1502. J. Teurer, Argyle-place, Newcastle-upon-Tyne, **Capstans and 
winches.” — Dated 21st June, 1860. 

The 7 of this invention is to raise heavy goods to any part of a build- 
ing or other place required, without the necessity of moving the hoisting 
apparatus from one spot to another, and is effected in the following 
manner :—The inventor proposes placing the barrel or cylinder in a 
horizontal position, instead of yvonne | as heretofore, and attaching it to a 
revolving pillar, so as to swing it round to any required angle. At the end 
of the barrel or cylinder nearest the pillar is an inner toothed wheel, into 
which takes a spur wheel for quick or ordinary motion ; but where much 
power is required, a pinion es near the spur-wheel which can be thrown 
into or out of gearas required, both wheels being actuated by a loose winch 
handle ; when required to alter the position of the cylinder, it can be 
swung round with the pillar on a turntable having slots cut at intervals, 
— which falls a tongue to keep it in the position required.—Not proceeded 
with. 

1509. W. Reape, Hibernia Chambers, Southwark, “ Singeing and pre- 
paring the skins of pigs previous to curing.” —Dated 2ist June, 1860, 

In carrying this invention into effect the inventor constructs an apparatus 
by which an ignited jet or jets of gas, or the vapour of spirit of any suit- 
able description, is brought in contact with the skin of the animal. The 
apparatus, which is portable, consists of three portions, but all carried in 
one frame or body: the lamp to ignite the jet of vaporised spirit, the lamp 
to vaporise the spirit, and the reservoir or vessel, which, being filled with 
the spirit, supplies a sustained jet of vapour. The spirit vessel is supplied 
with a proper safety valve, to prevent undue pressure, and is fitted with 
one or more pipes with jets on the outside ends, which proceed from or near 
the top of the vessel to convey the vapour to the lamp, where it becomes 
ignited, and on being brought in contact with the animal it removes the 
hair, and burns or scorches the skin as much as may be considered necessary 
by the curer.—Not proceeded with. 

1510. W. Cuark, Chancery-lane, London, “ Envelopes,”—A communication. 

—Dated 21st June, 1860, 

This invention cannot be described without reference to the drawings. 
1512. A. T. CLARK and J. Price, Southampton, “ Signal lanterns.”—Dated 

2ist June, 1860. 

This invention consists in exhibiting various signals with a single lamp, 
by surrounding the same with a rotating six-sided lantern (as in Clark's 
original improved telegraph lanterns, only of a different construction), each 
of the sides of which are glazed with glass of one or the other of the desired 
colours, and arranged so that the amen sides of the lantern are glazed 
with glass of the same colour surrounding a tapered lamp, having a concave 
bottom with either a concave or flat top to same. 


1517. W. Howes, St. Catherine-street, Carmarthen,“ Portable window 
platform.” — Dated 22nd June, 1360. 

This invention has for its object the holding and bearing the weight of a 
person or persons to stand outside of a window in high or dangerous places 
and to prevent the risk of accident by falling, which is so t in the ordi-’ 
nary way of doing work outside of a window. And to attain the said — 
the portable window platform is so constructed as to form a framework of 
iron, to ed with deal or other boards screwed fast to the window 
frame, or otherwise called window sill, from the inside of the window, and 
having a fixed rest and support ; also a movable support bearing on the sill 
stone, so as to keep the platform in a horizontal position outside of a 
window, there being frames on that portion of the platform which is inside 
of the window of a sufficient size to admit of a piece of woodwork, termed 
by the patentee a “cross tree ;” which is to bear against the wall on each 
side of the window, and the same is to be tightened against the wall by a 
screw in each frame. The person standing on the platform outside of the 
window is protected by an iron railing made in such a way as to fold. 

1518. G. Smmpson, Sheffield, ‘* Wine decanters, and wagon or travelling 
decanter stand.”— Dated 22nd June, 1860. 

This invention relates to decanters supported on a stand mounted upon 
wheels, known as a travelling decanter stand or wine wagon, and the im- 
provements consist, First, in so constructing the decanters as that the wine 
can drawn therefrom, instead of pouring the wine out, as heretofore 
practised ; and, Secondly, in so constructing the stand that the decanters 
can be readily removed from the travelling carriage.— Not proceeded with. 
1523. N. Gratran, South Mall, Cork, ** Gilding steel and other metals.”— 

Dated 22nd June, 1860. 

For the purposes of this inventicn the inventor employs a solution of 
sulpho-cyanide of gold, prepared by adding sulphuric acid to a solution of 
cyanide of gold in cyanide of potassium, and he ploys this solution b: 
immersing in the solution the steel or other metal article to be gilded, and 
attaching to it, by a wire, a small piece of zinc, also immersed in the liquid. 
A galvanic action is thus established in the liquid itself, the metal article 
being the positive pole and the zinc the negative. During this action a 
coating of gold is deposited on the steel or other article, which adheres so 
firmly thereto—even should the article be of steel—that it cannot be 
removed except by absolute abrasion. By no process heretofore employed 
can a coating of gold of any thickness be produced on steel, so as to adhere 
to it at all firmly.—Not proceeded with. 

1533. R. A. Boyp, Southwark, “ Singeing or burning the hair off pigs.” — 
Dated 23rd June, 1860. 

Hitherto it has been the custom, where singeing has been resorted to for 
removing the hair from pigs, to employ lighted straw for the purpose. Now 
this invention consists in the employment of gas in suitable burners made 
to move over the pig, or of stationary burners, and the pig made to move. 
The inventor prefers to employ a shaft into which the pig is introduced at 
top, so that the heated air rising through the shaft, with gas burners at the 
lower part thereof, may dry the hair and prepare it for being easily singed 
off on the flame from the burners coming in contact therewith. In some 
cases he employs a fan or blower in connection with the gas, in order so 
direct the flame as required. The invention also consists in the employment 
of a shaft as above named, whether the flame be produced from gas or other- 
wise.— Not proceeded with. 

1534. J. Lane, Cranbook-street, Old Ford, London, “ Grinding edge and 
other cutting tools,”-— Dated 23rd June, 1860. 

This invention consists in the application of a swinging frame to the 
breast of a grinding stone, in which frame the tool to be ground is fixed. 
This frame, which is free to swing towards or from the grind-stone, has a 
traversing motion communicated to it from the motion of the stones’ axis 
or otherwise, which traverses it to and fro across the face of the stone. A 
binding screw, or other means of fixing the tool to be ground, is mounted 
on the swinging frame. According to the bevel at which the tool is to be 
ground, the swinging frame is advanced closer to or further from the face of 
the stone, before fixing the tool, which in grinding is pre. «| against the 
stone, either by force applied to the swinging frame, or to the tool itself. 
The cutting edge of the tool is formed and ground at right angles, or more 
or less inclined to its length, according to the position in which it is 
adjusted under the binding screw, and its position relative to the face of the 
same.— Not proceeded with. 

1538. A. Barnstey, New Town, Rowley Regis, Staffordshire, “* Apparatus 
Sor the manufacture of welded tron tubes.”—Dated 25th June, 1860. 

An extension of time for filing the final specification of this invention will 
be petitioned for. The documents relating to the invention cannot at 
present be seen. 


1539. D. C. Dinsmore, Boston, U.S., “ Machinery for splitting leather, and 
cutting the heels of boots and shoes.”—Dated 25th June, 1360. 

This invention cannot be described without reference to the drawings. 

1544. W. Hieoinsorrom, Whittington, Derby, ‘* Improvements in pipe 
joints and valves for gas or water mains, and sanitary purposes gene- 
rally.”—Dated 25th June, 1860. 

This invention consists in jointing or connecting the ends of the pipes 
without the aid of the ordinary socket cast or formed on the pipe itself, by 
means of a loose socket composed of metal or earthenware, and having a 
cavity inside, into which is forced by hydrostatic or other powerful pressure 
a suitable current which surrounds the joint, and when hard renders it per- 
fectly watertight, and strengthens the pipes at that part. The shells of the 
valves and hydrants are made of earthenware in lieu of cast-iron, and the 
valve facings are fitted into their places by the same process described in 
reference to the pipe joints, that is to say, by forcing cement round the 
valve facings after they have been placed in their proper positions.—Not 
proceeded with. 

1545. E. T. TrumMAN, Old Burlington-street, London, ‘‘ Horse-shoes.”—Dated 
24th June, 1860. 

The object of this invention is to alter or add to the shoe in such manner 
that nails may be dispensed with wholly or in part. The inventor forms 
the shoe with shaped irons, and causes them to fit over and upon the hoof ; 
and to insure them a bearing surface on all parts, he applies a stratum 
of gutta-percha, or other plastic material or composition.—Not proceeded 
with. 

1547. W. Reape, Hibernia-chambers, Si k, ‘a ing or partially 
charring the skins of pigs previous to curing.”— Dated 2th June, 
1860. 
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This invention relates to a previous patent dated 2ist June, 1860 (No. 
1509). The inventor has (since the date of the above patent) discovered 
that ordinary coal or other gas may be advantageously applied for this pur- 





= when it can befconveniently obtained. In carrying out the present 
invention, he employs a portabie instrument or us similar to that 
which is usually employed for singeing horses ; but in addition he prefers 
to force currents of atmospheric air into the apy , 80 a8 to combine the 
gas employed.—Not proceeded with. 








Sovrn Kenstnoron Museum.—During the week ending 12th 
January, 1861, the visitors have been as follow: —On Monday, 
Tuesday, and.Saturday (free days), 4,644; on Monday and Tuesday 
(free evenings), 2,951. On the three students’ days (admission to the 
public 6d.), 967; one students’ evening (Wednesday), 279; Conver- 
sazione of Lambeth School of Art (Saturday evening), 2,740 ; total, 
11,581. From the opening of the museum, 1,827,130. 

Armsrrone Guns at SHorsuryness,—An Armstrong 100-pounder 
was tried at Shoeburyness this last week, with the “most perfect 
success.” The target was an old ship, 1,000 yards from the gun; 
and pieces of paper, 12 in. in diameter, were stuck on the ship-side 
as special marks. The shells, it is said, never failed to hit these 
pieces of paper; whilst the instantaneous ignition of the powder, 
with which the shell was filled, blew a hole in the ship about the 
size of a door. The vessel was partially plated with iron, and one 
of the shelis striking the edge of an iron plate, split it completely 
through. The ship was afterwards set on fire by means of Martin's 
melten iron shells. 

Acapemy or Scrences.—The first sitting of the year was, as usual, 
devoted to the renovation of the board and other matters of routine. 
Mr. Milne Edwards succeeded M. Chasles as President for the year 
1861, and M. Duhamel was elected Vice-President. M. Bonnafont 
sent in a paper on the foot-lights of theatres, and other matters 
relating to their construction. ‘The competition opened by Govern- 
ment, he observes, for a new Opera-house, invests the subject with 
peculiar interest ; and it is therefore essential to take the following 
circumstances into account:—1, That the foot-lights in their present 
position, are extremely hurtful both to the eyes and-voice of the 
actors, especially in the case of singers. 2. That the communications 
existing between the stage and the lower storey by means of trap- 
doors, cause draughts of cold air which are highly prejudicial to the 
actors. 3. That it would be highly advantageous both to the actors 
and to the public, if the foot-lights were replaced by a system of 
illumination from above, invisible to the public, and exercising no 
noxious influence over the performers. Dr. Demarquay commu- 
nicated some remarks on subperiosteal sections. We have several times 
had occasion to mention the surprising results obtained by M. Flourens, 
Dr. Allier, and Dr, Blandin from the power of reproducing osseous 
matter which resides in the periosteum, or membrane enveloping 
bone in the animal system. Dr. Demarquay in his paper mentions 
two remarkable operations of his own; one the extraction of a 
lower jaw-bone, followed by the reproduction of another at the end 
of eleven months by means of the periosteum; and the second the 
reproduction of the fibula, or small bone of the leg through the 
same agency. M. Bernard sent in a description of a contrivance of 
his, by which he raises water through the agency of wind. The 
idea is not a new pne, and we have ourselves seen a windmill which, 
while it ground its modicum of corn, at the same time worked a 
pump, by which water was raised to a cistern above; this water 
serving, when there was no wind, to drive the mill by its fall. But 
it often happened that the supply of water was short, owing to the 
wind not having been strong enough; and it is this inconvenience 
which M. Bernard professes to have removed. 

Forex anv ConontaL Jorrines.—The Government of New 
South Wales have ordered, through the Board of Trade, a supply of 
train mails and two cars from Mr. G. F. Train, It is proposed to 
form a horse railway to connect the line at Sydney (Great Southern 
of New South Wales), with the docks.—A_ successful trial has been 
made between Paris and Amiens of a new telegraphic apparatus, 
which transmits messages textually, and which reproduces line for 
line the handwriting of the person who forwards the despatch. It 
is expected that the Government will shortly reduce the price of 
transmitting telegraphic messages, and that the increase in the 
revenue will be equal to that produced by the reduction of the 
postage on letters. The number of offices in Paris for the trans- 
mission of messages by electric telegraph is increased from nine to 
23. The railway companies have 12 telegraphic offices in the 
department of the Seine, and 23 in the Seine-et-Oise. During the 
four years subsequent to the chief towns of departments having been 
placed in communication with Paris there were 1,492,500 private 
messages transmitted, for which the Government received 16,503f. 
Of these messages 43 per cent. related to trade and manufactures, 34 
per cent. to operations on the Stock Exchange, 20 per cent. to 
private affairs, 4 per cent. to newspaper intelligence, and 2 per cent. 
to sundry other matters.—The great enemy of Holland—water—has 
again put forth its strength, and broken down the dams 
which protected households and farms from its devastations. 
The enormous masses of snow which have lately fallen have 
swollen the rivers to a fearful extent, and the streams, impeded 
in their course by the vast accumulations of ice which have formed 
in different parts of the principal rivers, have burst their artificial 
barriers, and in their destructive career swept away houses, trees, 
and cattle.—A detailed report on the state of the works on the 
Great-Southern of (India Railway on the 30th September last has 
been received from Mr. Carr, the company’s engineer in chief. 
From this it appears that there is still considerable difficulty in 
getting a sufficient supply of labour, but the progress of the works 
had been steady and idenary, so much so as to draw from the 
Government consulting engineer a favourable report. One-half of 
the brickwork had been completed, five-eighths of the earthwork, 
twelve miles of fencing. Eight miles of permanent way were laid, 
and 50,000 cubic yards of ballast were in place. Great care has been 
taken to keep down the cost as much as possible, and no exceptional 
local circumstances have been allowed to interfere with the uniform 
tariff of wages adopted. The iron girders sent out to be used in 
those situations where brick and stone were inapplicable were being 
fixed on the piers previously prepared for them. Four locomotive 
engines have been safely landed, and one was ready to commence 
running with permanent way, materials and ballast. It is proposed 
to open the first section for traffic in May next, and the whole line from 
Negapatam to Trichinoplyin September, ‘The staff was in good health. 
A French experimenter, M. Hirn, proposes to make use of the power 
exerted when a mixture of coal gas and air is set fire to. The violent 
explosion which takes place under these circumstances, is confined 
in a strong cylinder fitted with a piston, and the latter being driven 
up and then again drawn back at each ignition, communicates motion 
tothe other par ts of the machine. The gaseous mixture is exploded 
by means of the electric spark. A small experimental machine has 
been made by the inventor.—M. Péreire and M. Mallet, as representing 
the Crédit Mobilier and the General Maritime Companies have 
according to the Nord, substituted themselves for the Union Mari- 
time Company, who have obtained the concession of the Transat- 
lantic Postal Service between France and Central and Northern 
America, but have since renounced it. ‘T’'wo lines are about to be 
immediately established—one from Havre to New York, and the 
other from Saint Nazaire to the Antilles, with a branch service to 
Cayenne, Guadaloupe, and Mexico, The new company has a pri- 
vilege for twenty years, with an annual subvention, the amount of 
which has not been yet definitively fixed, but which will be from eight 
to twelve millions of francs. The company will have five steamers of 
850-horse power, six of 650, and five of from 100 to 200 for the branch 
lines.—To give an idea of the extensive works for the embellishment 
of Paris which are to be undertaken in the course of the present year 
some of the journals state that not less than 49,000,000f. will be paid 
by the Prefecture in the month of January for expropriations alone. 
—The French Government, with a view to ascertain the influence 
which the establishment of railways in France has exercised on the 
traffic on the high roads, some time back ordered a general inquiry 
to be instituted. The result has been that, although the movement 
on some roads which run parallel to railways has decreased, yet on 
others it has been augmented by the additional number of passengers 
and quantity of merchandise brought by the different lines. On the 
ensemble of the circulation on the ordinary roads the increase has 
been 4 7-10ths per cent, 
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Brick Macnives.—We are informed that the Indian Government 
have given orders to Mr. Clayton for twenty of his machines for the 
Madras public works. 


Cutnese Laws ANp Customs.—The number of the Revue Con- 
temporaine which has just appeared contains a very interesting 
article, by M. Paul Boutet, on the strange people with whom we 
have hitherto found it so difficult to deal. What will, among other 
things, particularly strike the reader, is the immense chasm which 
in China separates precept from practice. Two thousand six 
hundred years before Jesus Christ, the Emperor Hoang-Te defined 
good government as follows: —“ ‘lo provide for the wants of the 
people; not to evince indifference or contempt towards them ; to 
assign to each his duty according to his position, and not to multiply 
unnecessarily the duties of each.” Upwards of two thousand years 
later Confucius laid down the following nine rules for sovereigns: 
—“1, To labour incessantly at rendering themselves perfeet. 2. 'To 
revere wise men. 8. To love their parents. 4. ‘To honour their 
ministers. 5. To be in harmony with the other functionaries of 
the empire. 6, To treat and love the people like a son, 7. To 
invite, philosophers and artists to their court. 8 To receive 
foreigners with cordiality. 9. To treat the great vassals with 
friendship.” Se much for precept; now let us see its practical 
application. As to the eighth rule, we suppose we need not dwell 
on the cordiality we have experienced at'the hands of the Chinese 
Government during an intercourse of many years; we will, 
theref .re, select the sixth rule for illustration. The Emperor is 
the father of his people; and one of his methods of proving 
it is, to lay all the country round Pekin under water within 
arange of thirty leagues, by opening all the sluices and cutting the 
dykes, whenever the capital is threatened with a hostile attack. By 
this paternal provision, taken without notice, a vast number of the 
inhabitants are for ever relieved from the necessity of labouring for 
their future subsistence ; while those who remain behind find ample 
work before them in the shape of devastated districts to be restored 
to their former flourishing condition, The Emperor is lord over all 
the Jand of the empire, and over all the property of those who 
occupy it. He has the monopoly of salt and all kinds of grain ; the 
latter he farms out by compulsion to rich merchants at such exorbi- 
tant prices that they cannot fail to be ruined in a short time. Censors 
are appointed to watch over the conduct of all the high functionaries, 
and even of the Emperor himself; but the latter duty is not unattended 
with danger; for the Emperor Cheou-Sin illustrated the fourth rule 
by sending for the heart of an inconvenient censor, in order to see 
whether it had seven holes, as the heart of every wise man should. 
In illustration of the third rule, we may quote the example of 
Chin-che-hoang-te, who caused twenty-seven men of letters to be 
put to death because they had dared to remind him of his filial duty 
towards his mother. And these are by no means solitary instances ; 
the whole history of China showing that the precepts of Confucius, 
most of which are really excellent, are a dead letter in the country. 
For further interesting information we must refer to the article 
alluded to. 2 

















Frencu Ramways.—What our neighbours call lignes secondaires 
are being gradually carried out, but with more judgment and deli- 
beration than has obtained, it is to be feared, in sueh matters in 
England. A subscription is proceeding for surveys for a line by 
the valleys of the Auge and Nantua, many of the manufacturers of 
Lyons taking an active part in promoting the project. The surveys 
of the section of the Bourbonnais line between Parare and Lyons, 
passing Arbresle and St. Germain, which, it is proposed, should 
unite with the Burgundian system near St. Germain, are nearly 
completed ; and arrangements are in progress for the commence- 
ment of the earthworks. ‘The exact date at which they will be 
begun cannot yet be indicated, but it is believed that the © first sed” 
will be turned in the ensuing spring. For some time the engineers 
of the Paris and Lyons Company have proceeded over all the line 
from Lons-re-Saulnier to Bourg, to their last works within their 
jurisdiction. Everything induees the hope that the railway by the 
foot of the Jura will be terminated at the same time over all its 
length. The works will be pushed on with the utmost activity as 
soon as fine weather permits. On the section from Mouchard to 
Pontarlier, which will unite France with Switzerland, the greatest 
activity is displayed, more than 800 workmen being employed at 
this time in executing a tunnel and other earthworks, and the line 
is expected to be finished in the course of the year, Surveys rela- 
tive to a line from Brisude to Alais are being steadily advanced, and 
the question at what point a junction shall be effeeted—at Grand- 
Combe or Salindres—with the Gard system is already under con- 
sideration. ‘Che Minister of Publie Works has approved the scheme 
of the Western of France Company with regard to the route, &e., of 
the ae of the line from Reunes to Saint Malo, comprised between 
Combourg and Tertre-Barré, to within about two miles (3 kils. 100 
met.) of Saint Malo, Certain questions in reference to the route of 
the line and the situation of a terminal dock are reserved for further 
consideration. All the world knows, at least every one who has 
bestowed a thought on the subject, that in regard to cheap construc- 
tion and dividend-paying oueliiies, the French railway system is 
far superior to the English, with all our flourishes about our free 
Government and undoubted stores of capital and mechanical skill. 
Engineers seem to have been under better control, and not to have 
“launched out,” as in England. 
ix something enormous— 
£50 to £100 per mile per week—in too many eases the original pro- 
moters have, till within the last year or two, fared but indifferently. 
Bat in France it is very different. We have been at some pains in 
reducing the earnings on the ten leading Freuch lines from the im- 
posing amplitude of French money into the more modest dimensions 
of pounds sterling, and turning also kilometres into miles, we arrive 
at the following results : 














Miles Opened. wane = a 


Paris and Mediterranean as) Jem S45 





SS ee ae eee 59} oo ee 
Ce es os oc 06 de ae” 6s Ol4y . 

ee ee -. 736} se 08 
See ee ee eee 
Besséwes and Alais ..) .. 20) 

Midi a ae ee 4914 . 
Geneva and Lyons .. 0... 142 +o 06 
Dauphiné ee Os 4c 20 of se os O& << w 
BOGUS ce ce te te ce oe 95} 


These weekly carnings are modest enough as compared with those 
of English companies, but the dividends derived out of them are 











excellent, and the shares stand proportionately high. Thus :— 
= SHARES, 
Company. Dividend per Original Bourse 
Cent, > : 
Price. Price. 
£ 
Paris and Mediterranean 123 20 ¥s 36 
Nord . . eh ee lif 16 
| ee 194 20 
Ouest 7h 20 
Est .. . ii 20 4 
Midi reer ee by 20 20 
LO ee ee 4 20 os 15 
Dauphiné .. Sk? cael, 08 4 +e 20 22 
Ardennes $8 66 “Sh. He ee 4 ee 20 vy 


The leading French railway companies have more than once had 
under consideration the defects in the arrangements in operation for 
warning trains. One great inconvenience in the present system is 
that it only protects first-class passengers from the rigours of cold; 
© and if all travellers ought not to pretend to the same amount of 
luxury,” says M. F. Grimaud, “a certain degree of comfort ought 
to be assured to all, a little heat being evidently a part of it. Un- 
happily the good intentions of companies have hitherto been frus- 
trated by the insufficiency of the means known or proposed to secure 
the object in view.” M. Grimaud then directs attention to the expe- 








While the traffie on English lines | 
all the leading companies earning from | 





riment which an English company have in view of conveying 
heated air in pipes from the locomotive beneath every carriage, and 
adds :—*“ It appears, from experiments which have been made for 
some ears on the line from Paris to Amiens, that the temperature in 
the smoke-box of a locomotive at 8 in. (20 conthanstind from the 
orifice of the heating-tubes, varies between 334 deg. and 366 deg. 
The air which will traverse the chamber proposed to be formed in 
connection with the smoke-box will tend to the same temperature.” 
M. Grimaud does not state whether his degrees are those of Reaumur 
or Fahrenheit, or Centigrade; but either way it is clear that an im- 
mense amount of heat can be readily rendered available if the details 
are carefully matured. The only question is whether the passengers 
would not sometimes be too hot. 


Ramway Accients.—One of the worst consequences of the present 
bitter weather is the increased danger to which it exposes railway 
passengers. Under ordinary cireumstances travelling by railway 1s 
hazardous enough. 
sleepy driver or a careless pointsman, and the inattention of a signal- 
keeper may result in the sudden infliction of a terrible form of 
death on a dozen helpless passengers. 'These risks, however, may 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent). 


Yesterpay IN Finurncnam: Less gloom : A few small Sales : American 
Accounts: Prospects—Home Trape: Reports from Manchester— 
Favovraste Rumour rrom Paris: Reported Immediate Operation 
of the New Tariff—New Tarire BETWEEN FRANCE AND BEGium: 
Reduction in the Duties on Belgian Coal and Iron—Sovrn Starrorp- 
sHmrE Coat Trape: Brisk—Iurortant Movement oF MasTERS TO 
Repuce Mrvers’ anp Couuiers’ Waces: How far Successful: The 
Benefit to Masters and the Trade— Bixmincuam snp WOLVER- 
HAMPTON Manuracturtnc Trapes—District TRapes—WOLVER- 
HAMPTON CHAMBER OF CommeRcE—New Locxs—Curttine BeLiows 











Hundreds of lives are put at the mercy of a | 


be greatly diminished by vigilant control, and it speaks volumes for | 
the carefulness of railway officials that during the dull days and long | 


dark nights of winter more frequent 
by indolence or neglect. But another form of danger has arisen, 
scarcely to be averted by the most watchful supervision. The « 
of the evil referred to are so imperfect 
remedies have yet been proposed ; ind 
coroners’ inquests on railway accidents frequently tends to mislead 
persons whose business it should be to detect the causes of these 
occurrences, and to apply a eure, The unusual number of acci- 
dents which happened towards the close of last week will probably 
compel closer attention to this subject, and induce scientific men 
to enter upon an investigation which they alone are qualified to | 
conduci. On Friday or Saturday four railway trains broke down, 
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with fatal results—two on the London, Chatham, and Dover line, | must be dull for some time. 


disasters have not been caused | for last week. 
| cheerful, but without apparent cause, inasmuch as the accounts from 
uses | the States 
ly understood that no efficient | Separation seeming more imminent than at the time } 
ieed, the evidence given at | and being no improvement in the advices in a financial point of 


—BEeENEFICENCE OF WorkMEN: BANKRUPTCY OF AN [RON MERCHANT 
—F ara Bower Expiosion at A COLLIERY—FEARFUL Pit AccIDENT 
At Brownuis: Six Men Suffocated and Six Horses Lost. 





A uiTTLE better feeling seemed to pervade the iron trade in Bir- 
mingham yesterday, and a few orders were given out for pigs in 
small] lots, but at prices which are a shade under the prices held out 
The malleable iron houses also seemed a little more 


are even more gloomy than they were a week ago, the 
of the last mail, 


view. Increased time had been granted by masters in the country 
to certain creditors in America who had been supposed to occupy an 
excellent position, yet a further indulgence is required. Liverpool 
houses speak most dolefully, and iron cannot be sold in that market 
at, speaking conventionally—any price, “any price.” Hopes are 
bright respecting the future in regard to the Russian trade, and 


| China will be good for nail rods; but bars and hoops and plates 


There is nothing now doing in the de- 


one on the London and North-Western, and one on the Shrewsbury | scriptions—angles and plates—-recently in great demand for civil 


and Hereford. 
ously, if not mortally, injured; and many more hur 
a lesser degree. Three of these acci 
fracture of “tyres” of carriage wheels, and in the Hereford case 
to the breaking of an axle. Numerous other instances of similar 
fractures have been recorded during the week. On all sides we hear 
breaking, tyres fracturing, and axles snapping off like 
; like these, where carelessness cannot be 
imputed to railway officers, the unvarying custom of coroners’ juries 
is to lay the blame on the quality of the iron, At Teynham and 
at Hereford the story was the same—the iron was pronounced 
defective, and there the matter ended, juries and engineers con- 
curring in the view that the producer of the iron had furnished 
metal of an inferior quality, and had thus remotely contributed to 
seatter wounds and death among unfortunate people who had trusted 
their lives to faulty axles and unsound tyres. If coroners would 
make a point of summoning witnesses competent to pronounce 
opinions on this question, the inquests, which are now little 
better than forms, might render valuable assistance in 
elucidating the mystery, and providing against the recurrence 
of similar disasters. At Hereford one of the jurors, “as a 
practical man,” undertook to say that the axle was made of 
bad iron; and in another case a railway engineer came_ to 
a similar conclusion, because the iron was “crystallised.” The 
ery thus raised is taken up by the newspapers, and the public 
are led to believe that ironmasters and axlemakers have combined to 
defraud railway companies, and imperil the lives of travellers by 
using imperfect metal to increase their own profits. Had any person 
of competent metallurgical knowledge been examined, he would have 
cleared up the difficulty by showing that the crystallisation of rail- 
way iron is no fault of the maker, but is caused by the operation of 
a natural law, set in force by the railway system itself. Wrought or 
malleable iron (of which all railway tyres and axles are made) when 
it leaves the maker's hands is fibrous in’ structure, highly ductile, 
and before breaking might, by the exertion of sufficient force, be 
actually tied into a knot. But by the action of long continued per- 
cussion, or the tremulous motion to which it is subjected in railway 
work, the metal loses its fibrous nature, and acquires a crystalline 
character. In this state it no longer retains the tenacity and cohe- 
sion which formerly characterised it, but becomes exceedingly 
brittle and liable to fracture. The brittleness increases as the tem- 
perature is depressed: consequently in such weather as we have 
lately had, the liability to accident through fracture is incaleulably 
greater than at other periods, The variation in the structure of the 
iron is unattended with any chemical change in the metal, but is 
purely physical. It results from a new molecular arrangement of 
the particles of iron, and is very slightly, if at all, affected 
by the quality of the metal in the first instance. So highly 
brittle may iron thus become that, in extremely cold weather, 
the precaution ordinarily resorted to of striking the wheels and 
axles, or tapping with a hammer to ascertain their soundness, if in- 
cautiously performed, may, by cracking the metal, bring about the 
very mischief it is intended to discover. ‘The obvious remedy is the 
replacement of wheels and axles by new ones at shorter intervals 
than is now customary; but the objection to this course is the 
enormous expense it would entail upon railway companies—an ex- 
pense which the public would be unwilling to bear by paying 
higher fares. There is, however, another and less} costly mode by 
which the evil might be remedied, and the crystalline structure 
largely, and perhaps wholly, corrected. This might be effected by 
oceasionally “annealing” the iron—that is, exposing it to a red 
heat, and allowing it to cool slowly. By this treatment the ductility 
of the metal would be restored, the crystalline structure removed, 
and the liability to sudden fracture in periods of low temperature 
greatly diminished. The process suggested would, no doubt, be 
attended with trouble and expense, as it would probably necessitate 
the re-turning of the axles and the use of new “ bearings ;” but 
however grave these inconveniences may be, they are nevertheless 
to be preferred to the dreadful consequences resulting from fracture. 
Accidents from the breaking of tyres or axles might in many cases 
be obviated by mounting railway carriages on six wheels instead of 


Seven persons were killed; several others danger- 
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idents are traceable to the | 80 much insecurity is felt in relation to continental 
| trade in best iron is always greatly influenced in the 





four, Six-wheeled carriages, no doubt, have their disadvantages, but 
of their superior safety there can be no question, and if the public de- | 
sire to travel securely they must be content to sacrifice something 
in speed. If one wheel of a four-wheeled carriage should happen 
to break, the carriage must immediately be thrown off the rails; but 
to reduce a six-wheeled carriage to the same helpless condition three 
wheels must break simultaneously —two on one of the end axles and 
one on the middle axle—an_ occurrence scarcely within the range of 
possibility. The breaking of coupling chains—-another fertile cause 
of aceident—is less easily to be guarded against. Probably the 
variations of temperature lately recorded, by disturbing the soil, 
may have displaced some of the rails at their points of junction, and 
thus have thrown carriages off the line. In such a case it is no 
wonder that the strongest available iron is unable to bear the strain. 
A thin metal wire may be broken by the pressure of the hand. It 
may therefore be conceived how readily the thickest iron cable may | 
be fractured by the sudden jerk to which it is subjected when the | 
enormous weight of a railway train, dragged violently along an 
uneven surface, is thrown upon it. _ Minute and continuous inspee- 
tion of the “ permanent way” affords the only means of avoiding 
accidents from this cause. Indeed, the occurrences of the last few 
days, and the alarm and distrust they have excited, should impress 
upon railway companies the importance of redoubled vigilance 
during the frost. Neither labour nor expense should be spared ; the 
faintest indication of danger should be serupulously noted, and the 
most patient investigation bestowed upon the scientific questions to 
which attention has been drawn. By using each accident as a means 
of discovering hidden sources of danger, railway companies may, 
and probably will, succeed in reducing to a minimum the risks to 
which their passengers are exposed, and in preventing future 
disasters of the description we have just now to deplore.— 
Birmingham Gazette. 
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engineering requirements, and no improvement in this respect is 


‘t and bruised in | looked for so long as money remains at its present great height, and 


politics. The 
one demand 
by the state of trade in Manchester. What that is now may be 
gathered from the following statement published in Manchester on 
Wednesday. 

“ There is no encouraging promise of either home or foreign 
demand for the products of the loom, The opening of new ports in 
China will not compensate for gluts in India, nor for an interruption 
of the American trade, any more than for the effect of a failure of our 
own harvests, or for the restrictive influence of political troubles in 
continental Europe. Nor is this all. Spinning partakes, though 
not in equal shares with manufacturing, in a change for the worse. 
The greatly increased and increasing dearness of cotton has sadly 
thinned the cream of the trade, and threatens to take it all away.” 
The news from France, however, is most encouraging. From a 
report in a well-informed quarter, the Emperor is about to at once 
admit British products into France on the terms of the Treaty, 
without waiting for the stipulated period in certain cases. Accounts 
from Brussels announce that the Treaty of Commerce between 
France and Belgium had been signed. The stipulations are not 
known, but it is believed that the duty on coal entering France is 
reduced to 90c. the ton, and the duty on cast-iron to 2f. 50c., 
instead of 4f. 50c. 

The followingisan extract from a letter which has just been received 
from Mr. Cobden, by the Birmingham Chamber of Commerce, in 
reply to a vote of thanks from that body for his service in connection 
with tae French Treaty :—* 1 feel the more indebted for this liberal 
interpretation of my,conduct, because it emanates from a body repre- 
senting an interest which in one important branch has met with 
very unfavourable treatment. I allude, of course, to the duty on 
rail and bar iron, which, not by any inadvertence or mistake, but by 
an exceptional provision in the treaty itself, has been subjected to a 
rate of duty far exceeding that of the other articles in the French 
tariff. This arrangement, by which a most important raw material 
forming the main ingredient in the productive force of almost every 
industry, is rendered nearly inaccessible to the French manufacturer, 
forms as great an anomaly as did the preservation of the corn law 
by Sir Robert Peel in his early reforms of the English tariff. It is 
self-evident that in justice to the French producer, such an arrange- 
ment can only be temporary. It would, however, be unreasonable, 
and this is, doubtless, the view taken by your enlightened body, to 
expect that the Emperor of the French could, by one sudden 
measure, reverse entirely a system which has been fostered by suc- 
cessive governments for centuries; and it will certainly be only in 
accordance with our own experience if in the struggle for existence 
it be found that the most powerful monopolies prove also to be the 
longest lived.” 

The coal trade continues remarkably brisk in some localities— 
those principally where there is a demand for domestic purposes or 
where the canals remain open, the severity of the weather occa- 
sioning a large demand for household consumption, and the same 
cause continues to deprive certain ironmakers of the supplies that 
they have hitherto received via canals that are now frozen over. At 
the close of last week there were about 300 colliers “out” in the 
neighbourhood of Willenhall in consequence of their refusing to 
accede to the demands of their butties, who required the pikemen to 
do a yard more “holing” in the day-and-a-half's work than they 
had previously done, yet without increasing their pay; and the 
bandsmen to submit to a reduction averaging from 3d. to 6d. per 
day. Similar demands had been made of other men, and they had 
been submitted to, Early in this week, however, it was reported 
that the masters had withdrawn the notices, but this does not prove 
to have been the case. The steps that have been taken will have a 
very important bearing upon the interests of the miners and colliers 
in South Staffordshire, and will materially help the pig makers to 
breast the severe hindrances to their prosperity by which 
they are now opposed. There is little room for doubt that 
a movement has been commenced which will result in an almost 
universal reduction of colliers’ and miners’ wages in South Stafford- 
shire, there being no practical difference between the price actually 
paid for a given quantity of work being reduced, and the quantity of 
work being increased without an increase of pay. The men who 
were out at the end of last week are gradually returning to work, 
but they have not all gone back yet. We were assured on Change, 
in Wolverhampton, yesterday, by several employers, that in all cases 
in which notices have been given, and work has been resumed, the 
men are at work on the new terms, namely, an increase of “ stents” 
in the case of the pike-men, and a decrease of wages in the case of 
the * band’s-men.” In scareely any cases are the masters coming in 
immediate contact with the men. Masters, finding that it was neces- 
sary to reduce the expenses connected with the manufacture of pig- 
iron, have intimated to their butties, or charter-masters, that their 
charters must be reduced. In some cases specific rates of reduction 
were mentioned to the butties, and they were told that they must 
arrange matters with the men as best they could. In the case of the 
Chillington Company, for instance, the butties were told that they 
had allowed the men, from time to time, to curtail their “ stent.” 

But the time having now come when the trade could not afford to 
allow the reduced scale to continue, the butties must consent to their 
charters being reduced from 3d. to 6d. per ton, and they must, if 
necessary, make those terms profitable to themselves by bringing 
back the “stents ” to their former dimensions, and by reducing the 
day-men. The men employed by the Chillington Company's butties, 
after making a show of resistance for some three days, went on at—the 
pikemen an additional yard a-day, and the landsmen, most of them, 
a decrease of threepence, and some few sixpence a-day. The terms 
upon which Messrs. Ward's butties are engaged did not permit of 
such a speedy arrangement. The butties here were informed that 









the “stents” must be increased to the above extent, and the new 
terms would be agreed upon between the masters and the butties, 
founded upon this reduction in the cost of labour. In some of Messrs. 
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Ward's collieries such new terms have already been made. Messrs. 
Sparrow gave the butties at their stone-pits notice that their charter 
must be reduced sixpence a ton, and the butties at the collieries of 
the same firm took advantage of the opportunity to give their men 
notice for a reduction, notwithstanding that no intimation that they 
would be called upon to submit to a reduction had been made to 
them by the firm. Certain of these colliers are the men who are 
now resisting the reduction. Their being out, however, is not felt 
by the firm, and the extent to which they remain unemployed is 
not known by Messrs. Sparrow, because trade is now so bad that 
the working of only a portion of their collieries is sufficient to 
supply Messrs. Sparrow with all the fuel that they need to carry 
on their works. Very soon all Messrs. Sparrow's men now out 
will be again below ground, labouring—should work be found for 
them—on the reduced terms. The experience of the butties in the 
iren and stone-mines of this firm, obtained after a fortnight’s work, 
is, upon their own statement, that they cannot make the new terms 
pay. If thisis really so, and Messrs. Sparrow should refuse to make 
any alteration in them, a further temporary difficulty is unavoidable, 
but we do not anticipate it, because if Messrs. Sparrow should find 
that their stone cannot be got at the new rates, they will no doubt 
revise their terms. The benefit to Messrs. Sparrow is clear 
in the case of the stone mines, but it would not seem so 
in regard to the coal pits. Here, however, in the event of 
the butties being able to carry their point with the men, Messrs. 
Sparrow will be able to take off some of the allowances that 
they have been in the habit of granting to butties who have 
shown that the terms of their contract were unremunerative ; the 
system of allowances being much more convenient than a frequent 
alteration in the terms of a contract. The only other firm of mag- 
nitude by whom notices have been given is, so far as we are at 
present informed, Messrs. Fletcher and Solly, whose men also 
having acceded to the terms proposed, are now at work. Notices, 
we are informed, have been given at smaller collieries, from which 
we have been unable to obtain reliable reports; but the men assert 
that the notices have been withdrawn. Such were also the state- 
ments of many of the men employed at the pits, where work is now 
being done on the altered terms. Most of the men are sensible enough 
toperceive that half a loaf is better than no bread, and they have gone 
to work on the master’s terms; but they are manifestly unwilling that 
it should be known that they have so done. The comparative ease with 
which the “stents” have, in the above cases, been increased, is a 
painful illustration of the state of the demand for labour in the 
mines and collieries of South Staffordshire. In ordinary times an 
attempt to increase the “stents” would have presented a greater 
difficulty than an endeavour to reduce wages would have been 
accompanied with, because, by and by it will be easy 
for the men to get a reduction of “ stents” than to obtain an advance 
of wages. So large a number of furnaces, however, are now out of 
blast in South Staffordshire, that the demand for miners’ labour is 
much below the supply, and although many colliers and stone 
getters have removed to new and more prosperous districts, yet there 
is much unemployed labour of this class still in this district, and 
there is reason for concluding that there will be more before there 
is less. The movement of the masters is as yet very partial, and 
confined to the makers of pig-iron. The malleable ironmakers are, 
in consequence of the frost having closed up certain portions of the 
canals, but incompletely supplied with fuel; and whilst in the 
event of a strike the pig-makers, who are getting no profits, might 
not suffer much inconvenience from having their furnaces standing 
awhile, but malleable iron houses, whose profits just now, when 
iron can be sold, are good, would not be wise to allow any dispute 
with their miners or colliers to stop any of their furnaces. 
however, we have already observed, we cannot see how 
the movement now commenced can stop until it has per- 
vaded the whole of this district. On behalf of the men 
it is only fair to say that they do not admit that the “ stents” were 
lower before this increase than they ever before were. On the con- 
trary, they maintain that they never were higher. In some instances 
this assertion cannot certainly be borne out by the facts; and, by the 
courtesy of one of the firms spoken of above, we were shown, on 
Wednesday, returns which demonstrated that butties’ charters have 
increased, in the past twelve years, to the extent, in many instances, 
of at least fifty per cent., and yet the rate of wages was the same then 
as now. It is not to be supposed that the butties have been getting 
all the differences in profit,as many causes have been in operation 
In the intervening period, which has decreased the advantages pre- 
viously possessed by the active managers of mines and collieries. 

In Birmingham trade is characterised by much languor; the 
number of the unemployed is increasing, and many other of the 
artisans are not making more than three or four days. The district 
trades are for the most part depressed; many of the works will be 
stopped soon from want of material, consequent on the stoppage of 
the canals; much inconvenience, on that account, having already 
been experienced. ; 

A meeting of the Wolverhampton Chamber of Commerce was 
held on Monday. The report stated that the number of members 
continued as large as last year, and that the funds had been sufficient 
for the present small expenses. The financial statement showed 
that after providing for all liabilities up to the 31st December last a 
surplus amounting to £39 12s. 11d. was still left from the subscrip- 
tions due for the year ending on the 80th June. At the same time 
the Council urged the propriety of increasing the number of 
members to 100 in order that the Chamber might more com- 
pletely and with greater authority represent the different 
trading interests of the town. ‘The report afterwards pro- 
ceeded to observe that the opinion and assistance of the Chamber 
had been requested by the Board of Trade in preparing lists 
of the goods manufactured in the neighbourhood, with a view 
to the conversion of the ad valorem duties fixed by the French 
Treaty into specific duties by weight. he report of the committee 
appointed on the subject, it would be remembered, divided the 
productions of the district into two classes, the half manufactured 
or “merchant” iron, and the various articles of use falling under 
the general description of hardware. As to the former the com- 
mittee urged a very simple classification, and a low specific duty. 
The classification adopted was such as was urged, and was a very 
zreat improvement on that of the old tariff, but the duty fixed was 
or most kinds of iron above thirty per cent.; and it yet remained 
to be seen how far, with such a duty, Staffordshire iron could be 
exported to France. As regarded hardware goods, the interests of 
the town appeared to be identical with those of Birmingham, and 
the Council agreed entirely with the early resolution of the Bir- 
mingham Chamber of Commerce, that it would be impossible so to 
classify such a variety of articles as were made in that district as 
to permit of any fair commutation of ad valorem to specifie duties 
by weight. It was found impracticable at the time to send any 
deputation from the town in support of these views, but as two 
gentlemen had been appointed by the Birmingham Chamber, the 
Council felt less anxiety as to the result. After mentioning that the 
amendment of the Bankruptcy Laws had continued to occupy the 
attention of the Council, and reviewing the measures of Lord J. 
Russell and Sir R. Bethell, the report alluded to the Copyright of 
Designs, the regulation of Marine Store Shops, and the Protection 
of Trade Marks, as being of real interest to the Chamber. In con- 
clusion, it stated that the trade of the town and neighbourhood had 
remained throughout the year in a somewhat languid state. Never- 
theless, the great part ofjthe labouring population had found employ- 
ment, and until the last few weeks orders had come in steadily but 
not abundantly. The iron trade, however, was depressed beyond 
its natural limits by two causes—the large importation of pig-iron 
from other districts, which forced’ down ,the value of South 
Staffordshire pigs to an unremunerative scale; and by the fact that 
a number of houses known to be carrying on the manufacture of 
merchant iron without any capital, or even with a large deficiency, 
undersell solvent traders wherever they could find a market. ‘ 

Among the inventions recently patented is a new lock by Mr. 
Chubb, of St. Paul’s-churehyard, London, and Mr. E. Hunter, of 
Wolverhampton ; and, within the last few days, a patented lock has 
been brought out which, it is said, fulfils every condition that can be 
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required. It isin no degree complex, is comparatively cheap, and 
sets every attempt to pick it at defiance. It is called the “ double 
action detector-preventing lever lock.” The novelty in its con- 
struction and mechanical adaptations consist in the introduction of a 
preventing lever, which secures the bolt infits proper position when 
tampered with; a double-action detecting lever, which not only 
exposes any attempt to pick it, but shoots up when any force is used 
to thrust back the bolts, and locks each lever raised. ‘The notches in 
the levers are made to serve the purposes of self-appliances by locking 
themselves; thus rendering the introduction of any instrument or 
false key altogether impracticable. The levers are made to overlap 
each other—a novel feature and an improvement contributing im- 
mensely to the thorough safety of the lock. The arrangement of 
the levers can be made to differ in each lock, thus presenting an 
additional security, and apparently placing an almost impossible 
impediment to the skill of the practised burglar or scientific lock- 
picker. ‘The inventor and patentees are Messrs. Eyries, Price, and 
Co., of Wolverhampton. Messrs. Price, we are informed, have been 
requested to transmit specimens of their lock to the Science and Art 
Department, at Kensington, in order that they may be brought under 
the notice of Government. 

The sum of £20 has been raised by Mr. Brown and the clerks, 
firemen, workmen, and apprentices of the Patent Shaft and Axle- 
tree Company's Wheel Manufactory, Wednesbury, towards the relief 
of the suffering Coventry weavers 

On Tuesday evening a pair of bellows, belonging to Mr. John 
Hughes, horse nail maker, of Badger'’s-square, Dudley, was cut and 
destroyed by, as is supposed, one or more of the nailmakers now on 
strike. 

In the Birmingham Bankruptcy Court, on the 14th of January, 
in re J. S. Perrins, Dudley, iron merchant, was called on, This 
was an audit meeting, for the adjournment of which an application 
was made by Mr. John Smith, under the following circumstances : 
—He stated that Mr. Perrins was insured in the Marine and General 
Travellers’ Accident Insurance Company, and when he claimed on 
it they disputed their liability, on the ground that the bankrupt 
had described himself as a “gentleman,” when he was in reality 
an ironmaster. The bankrupt brought an action, and recovered 
damages. The company then took it into the Court of Error, where 
the decision of the court below was confirmed. Not satisfied with 
this, the company had now taken it to the House of Lords. £700 
were spent in law expenses in 1857; security for £2,000 had now 
been given by the company, and the whole amount of the judgment 
was only £100. The assignees were in this position: they must 
either fight it out, or lose the £100, and the £700 costs as well. An 
adjournment for three months was granted. 

On Monday afternoon last a boiler explosion occurred at the 
Cockshutt Colliery, near Wolverhampton, the property of Messrs. 
Aston and Co., and which was unfortunately attended with fatal 
consequences. The accident happened between three and four 
o'clock, and at the time it occurred a carter, named John Yates, who 
lived in Wolverhampton, was passing within a few feet of the 
engine house. Some of the debris struck him, and he was so severely 
injured that it was deemed necessary to remove him to the South 
Staffordshire Hospital; but he died shortly after his admission. The 
engine driver had a miraculous escape. At the time the explosion 
ook place, he was oiling the gearing immediately over the boiler. 
Some of the scalding water struck him in the face and on the right 
arm, and he fell to the ground a distance of 12 ft. or 14 ft. When 
discovered by his fellow workmen he was partly suspended over the 
pit shaft, and had it not been for the firm hold he had managed to 
maintain, he must unquestionably have fallen into the mine. As it 
was, he was comparatively unhurt, and in all probability he will be 
able to resume his employment in the course of a few days. The 
cause of the explosion is said to be unknown, though the general 
surmise is that it arose from the unusual thinness of the boiler 
plates. The engine was self-feeding, and at the time of the accident 
the boiler had the ordinary working quantity of water in it—about 
2 ft. 1lin. The boiler, which has been several times repaired, has 
been in use twenty-five or thirty years, and some of the plates are 
only three-sixteenths of an inch thick, It is only right, however, 
to say that the proprietors were preparing, as quickly as possible, to 
put a new one in its place. The force of the explosion drove the 
boiler completely out of its bed, cutting portions of it into shreds 
like a piece of paper. But little damage was done to the engine or 
engine house. 

At the inquest yesterday, Mr. E. T. Wright, engineer, deposed 
that the boiler was in some places only three-sixteenths thick, and 
was unsafe to work. The jury found that the death w ioned 
by the bursting of an old boiler, and added, “ The jury, in returning 
their verdict as to the death of John Yates, wish to censure the 
proprietors, or persons in authority, for having worked a boiler 
which, according to Mr. Wright’s evidence, was quite worn out. 
We also recommend the appointment of an inspector of boilers.” 

A terrible coal pit accident has happened in South Staffordshire, 
and it has resulted in the death of six men and six horses. The 
accident happened at Brownhills, in the Cannock Chase district. 
Respecting it the following facts were detailed in the evidence given 
before the coroner, E. Hooper, Esq. :— 

“On Saturday evening last four men, named respectively James 
Cooper, aged 26, Thomas Craddick, aged 37, John Cooper, aged 30, 
and Charles Coldstrake, aged 41, went down the pit in which they 
were usually employed, accompanied by two boys, named Emmanuel 
Mellington, aged 14, and Levi Craddick, aged 11, and on the follow- 
ing morning they were all found dead in the pit, death having 
apparently been produced by suffocation, as the butties, James 
Meeson and John Cooper, who, with others, discovered the bodies, 
observed that the pit was full of smoke. The pit is one of several 
belonging to Mr. Harrison, and it is distinguished from the others by 
the name of the “ Red Pit,” while one near it is called the “ White 
Pit,” and it appears that between the two there is an underground 
connection, and that a quantity of smoke found its way from the 
“ White Pit” into the “Red Pit,” from which there was no imme- 
diate outlet, and the result was the death of the six miners named, 
as well as the loss of six horses. The evidence went to show that 
an accidental fire had, in a curious way, broken out in the “ White 
Pit,” near to the air passage leading to the “Red Pit,” that there 
were no ready means of extinguishing it, and that the men in the 
“White Pit,” signalled to the engine-man as soon as possible, to 
give information that there was something wrong. This signal 











was at length answered, though what time had elapsed 
between the breaking out of the fire, the giving of | the 
signal, and the reply to it, has not as yet been ascertained, 


as the men and boys had no watches, and they could only 
speak vaguely as to the hour. What is definite, however, is, 
that it was half past four o'clock on the morning in question 
before the butties got any intimation that all was not right. James 
Meeson, one of the butties before named, gave evidence to the effect 
that between four and five o'clock on Wednesday morning his atten- 
tion was ¢alled to the Red Pit, from which on going to it he saw a 
little smoke issuing. He went down the pit with his butty, John 
Cooper, and others, and there found the bodies of five of jdeceased, 
and six horses. ‘They were all quite dead. This was all he knew 
of the matter further than that he believed the deceased were all on 
good terms with each ether.—John Cooper, the person above referred 
to, simply corroborated the statement made by last witness, adding 
that he believed there had been a fire in the White Pit.— William 
Morgan and other witnesses were examined, after which Richard 
Mason, a lad about twelve years of age, was examined, and he deposed 
to the effect that he worked in the White Pit, and was as usual at 
work on the night of Tuesday and morning of Wednesday last. He 
was sent to feed the horses, and he had a candle in his hand to light 
him. The candle he stuck against the wall or side of the pit. He 
stuck it between the wall and the floor, and there left it while 
he went to feed the horses. When he returned he saw a 
fire. Witness then went on to state that this fire was the result of 
the candle-flame coming in contact with the coal and causing it to 
ignite; and upon this subject he was very closely examined by the 
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Coroner and Jury. One of the latter ridiculed the idea of the coal 
taking fire from such a cause and in such a way; but the boy 
adhered to his statement, and said that he did not know that he 
was doing any harm in sticking the candle where he did. Wit- 
ness’s face was very badly scalded all over, and was now so dressed 
with a white dressing that his appearance was quite ghastly, He 
said that he got so sealded by throwing water on the fire, with the 
view of putting it out. He told the other men in the pit about the 
fire, and one of them told him to throw water on it. The evidence 
of one of the men working at the time in the White Pit, was to the 
effect that the lad Mason had said there was a fire, and that on coming 
to see it he observed there was quite a mass of coal burning, and that 
the smoke went along the air-way to the Red Pit. He also stated 
that he signalled to the top of the shaft, and that the signal appeared 
in good order, and that he thought it answered. The engineman 
stated that he was on duty as usual on the morning of the accident, 
and heard the signal, to which he replied as soon as practicable. On 
heing questioned very closely, he said he would not swear he had 
not slept in the engine-house, but he was quite sure that the bell 
had not wrung more than a few minutes before he answered in the 
ordinary way. All the available evidence having been taken, it was 
deemed necessary to adjourn the inquiry for a fortnight, in order 
that the Government Inspector might examine and report npon the 
state of the pits. In the meantime, the singular cause of the fire, 
as alleged by the lad Mason, remains a matter of considerable sur- 
prise and some speculation. 
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On Saturday a meeting was held at Liverpool, to hear an address 
from Mr. Petherick, her Majesty's Consul at Soudan, in reference 
to the advantages likely to follow an exploration of Africa, in the 
supposed region of the sources of the Nile. Mr. Petherick stated 
that it was his ambition, with God's help, to follow the Nile up to 
its source, “The Nile,” said Mr. Petherick, “is too impracticable 
for commercial purposes; but if a channel should be proved to lead 
from the seaboard into the very heart of Central Africa, the whole 
produce of the country, in addition to ivory—such as oils, seeds, 
hides, indigo, cotton, gums, india-rubber—may be obtained in ex- 
change for our various manufactures.” Dr. Livingstone stated that, 
in his quarter of Africa, he found indigenous cotton growing in the 
country, without cultivation on the part of the people; they found 
that the missionaries in Abeokuta, going up the valloy of the Niger, 
observed the same thing, and Mr. Petherick, going up the White 
Nile, from the northward, found the people there growing and 
manufacturing cotton; and on the Gold Coast very large communi- 
ties of people were engaged in the production of this article. In 
the quarter which he had visited he ventured to say that cotton 
was not only abundant in quantity, but excellent in quality. He 
found in the country immediately to the interior of Sherboro that 
cotton was the great staple article of production; the people there 
were in the habit of producing and manufacturing it, and the 
cloths which they manufactured were precisely the same quality as 
those which we found, from the accounts of missionaries, up the 
Niger, and highly valued by the people. “Is it not surprising,” 
added Mr, Petherick, “that the stupendous manufactories of this 
country, in which hundreds of thousands of its population are en- 
gaged, should be beholden for their supplies of raw material to a 
country in which it is not indigenous, and that no effort should be 
made to obtain it from its native soil? In Africa the production of 
the plant is continuous for years, whilst in America it must be an- 
nually replanted. The quality of African growth is a staple the 
most in demand, namely, that of a middling quality; but with 
superior cultivation it is capable of considerable improvement. 
As an instance, | may site the Egyptian Mocho cotton, which origi- 
nally was produced from seed sent from Khartum to Egypt by the 
then governor of the country, Mocho Bey, from whom it has derived 
its name. The next great object to the manufacturer is the price, 
and I have heard it stated that cotton can be put down at this port 
from the west coast for 4d. per lb; and I may say that I believe it 
might even be imported from the provinces of the Soudan, in which 
I reside, for very near the same price. hat the cultivation of cotton 
in Africa upon so large a seale as to supply our requirements is con- 
nected with difficulties no one can deny ; but that they are insuper- 
able, | cannot credit.” The gentlemen present at the meeting agreed 
to support Mr. Petherick with their expressed approval, and, what is 
perhaps more, with their money. The adventurous traveller will be 
accompanied in his wanderings by his wife, a Liverpool lady. 

The new breech-loading gun turned out at the Mersey Steel and 
ron 





Works, as stated in Tne Enarnerr of last week, has been 
further tried on the Crosby Sands. The experiments were conducted 
by Major Clay and Mr, 8. J. Paris, the latter gentleman representing 
Messrs. Wheatley, Kirk, and Co., of Manchester, for whom the gun 
was made by the Mersey Company. About a dozen charges were 
fired at a range of one mile, and although the sighting was not 
directed by a military man, the result was satisfactory, At an eleva- 
tion of five degrees the shot fell 22 yards short and 14 yards to the 
left of the target; at 54 degrees elevation the shot fell 15 yards 
short; and at 54 degrees elevation the shot went 20 yards over and 
3 yards to the left. Several practical persons expressed approval of 
the new weapon. A few other matters of Liverpool interest may be 
found in the proceedings of the Mersey Docks and Harbour 
board. The committee of works recommended the board, at its last 
meeting, to accept the tender of Messrs. W. H. and A. Higgin, for 
supplying mooring posts for Birkenhead, and to accept the tender of 
Messrs. Holme and Nichol for constructing a roof, &c., to the chain- 
testing machine at Birkenhead, at the cost of about £2,213, subject 
to the completion of the work in six months. The committee had 
declined to enter into negotiations with reference to the wires of the 
United Kingdom Telegraph Company being carried over a portion 
of the Dock Estate, south. The recommendations of the committee 
were agreed to. The chairman read a report from the solicitor in 
reference to the extension of the leases of Mr, Laird and Mr. Holme 
at Birkenhead. The solicitor recommended a new lease of fourteen 
ye in the case of Mr. Laird, and an‘extension of Mr. Holme’s 
lease for four years and four months, the water having been now let 
into the Great Float, at Birkenhead, The report was agreed to. The 
iron ore discoveries in North Lincolnshire, to which allusion has 
several times been made in these columns, continue to attract atten- 
tion. A somewhat discursive correspondent of a local paper, who 
states that he has had the management of mines and ironworks for 
parties in the iron trade, in the Chestertield and Sheffield districts, 
Scotland, North and South Wales, the United States, &e¢., enters 









at considerable length upon the future proceedings which 
it will be desirable to take in the new district. The 


writer in one paragraph says:—“I will now treat of the cost 
of erection of iron works, and the result of small and large capitals 
at their commencement. It will be hard to point out dg the 
dozen immense outlays in the midst of the works of the Welsh 
‘ Princes’ of the iron trade, which has not been a failure in one way 
or another, even when the leaders of them have been of those 
Princes, as Alderman Thompson, of the Rhymney works, the 
works of the British Mining Company, under the Taylors (given 
away after many changes of firm), the Cwm Avon Million, the Vie- 
toria, Blaenavon, the Golinos, Pentuyn, &c. Then of small begin- 
nings, we have every work of importance and permanency. They 
of the Chestertield district, who have spent near a quarter of a 
million at one work, having only one furnace in blast, and having 
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no hard coal, may (at the rate they have spent) be expected to 
spend as much more, for in reality the larger half of their work is 
to do, that of obtaining a field of furnace coal. Having been recom- 
mended by the managing partner of the leading iron work of the 
Midland counties, when a youth, to his friend the builder of Water- 
loo and London Bridges, Sir Edw. Banks, to open above twenty 
seams of anthracite coal, with ironstone only a mile from tide water, 
in Wales, I added field by field to the estate for site for iron works ; 
bought, at my own risk, of Messrs. Houldsworth, a proved steam- 
engine ; made fire-brick, &c., and erected a blast furnace for £3,000. 
It made 10 tons weekly more than the average of anthracite fur- 
naces, After twenty years’ preparation for this by a mile of tunnel 
through the seams, &c., I found I was only preparing an occupation 
for the son-in-law of a new owner; and at leaving said, ‘For 
£3,000 by that book of erections, and £2,000 by that one of 
ironstone and coal on furnace bank (the furnace making good foundry 
iron) for a few hundreds, furnace wages, &c., you will have 
1,000 tons of iron, with all your outlay, in about five months. 
Thus I leave you; and in a year or two your wild son-in-law will 
have all destroyed.’ And so it was.” One other observation made 
by the writer (who signs himself “T. B. T.”) seems to be worthy 
of reproduction: “ Most of the money possessed by the wealthy 
ironmasters has been made by working vast stocks of iron ore in 
bad times, at fully 30 per cent. less than the cost in good times, 
and also stocking their iron till their combined power raised the 
price as circumstances allowed, war, &e.” 

We note a topic or two of interest in the North. Mr. Walker, in 
his monthly report for December, with regard to the Tyne piers, 
state: that during that time the extreme severity of the weather 
almost prevented any progress being made with the works. At the 
last meeting of the Tyne commissioners, Mr. Robinson said the 
commissioners anticipated that the bar would heve been, long before 
the present time, materially improved. He observed that, in the 
original report of the piers’ engineer, allusion was made to some 
inner works to protect the current of the bar. He proposed that 
Mr. Walker should be requested to state what inner works he 
suggested, and report on the time such works should commence. The 
motion was protested against by Mr, Stevenson as “ unwise and un- 
necessary ;" but it was put and carried. Gasworks at 
Jarrow vigorously carried on by the contractors, Messrs. H. 
Little of Newcastle, have just been completed. A bill is about to 
be introduced into Parliament for draining the collicries on the north 
bank of the Tyne below Neweastle, After a long and careful 
inquiry into the circumstances attending the Hetton Colliery disaster 
—a terrible accident, by which twenty-two poor fellows lost their 
lives on the 20th ult.—the jury attributed the calamity to an “ ex- 
plosion of inflammable gas, which had accumulated in the flue 
leading from the boiler of one of the engines to the upeast shaft, 
and which was not accumulated in the workings of the pit.” Mr. 
Joseph Dickinson, inspector of mines for the Manchester district, 
gave evidence at the inquest, and stated in his deposition :—I have 
endeavoured to sift the evidence, and made my observations in the 
pit, and I have not been able to find that any gas had accumulated 
there. I have officially investigated upwards of a dozen large 
explosions, where from ten to tifteen persons have been killed in 
each, and upwards of 100 small explosions of less than ten persons, 
and | have never met with a case where the gas has been of so explosive 
a character as it has been in this case, considering the small quan- 
tity of gas we have been able to trace out. Unless it existed in 
larger quantities than the flue would hold, it could not be the 
ordinary firedamp generated in coal mines. | consider this to be an 
explosion of a peculiar nature, It is the only one I ever investi- 
gated without coming to a satisfactory conclusion, I do not think 
the slightest blame can be attached to the owner's viewer, or any 
party connected with this pit; although I think, with all the 
information laid before us, the cause is not quite clear; we have 
not been able to find any ordinary firedamp. I have no doubt it is 
new to the trade, with the exception of the Felling case, which I 
never heard of before. L feel quite sure, if the explosion took 
place in the flue, it became increased in intensity; when it broke 
down the crossing it got its requisite quantity of air from theintake, 
and that further violent explosion took place right and left from the 
level. One of the perfections of this pit was in the strength of the 
flue, which, had it been less compaet, might not have harboured the 
gas till it exploded so violently, 

The railway accidents caused by the frost have continued to be 
alarmingly numerous during the week, almost every line, except the 
Great Western, having suffered. With respect to the Great Western, 
it may be a matter for speculation whether the shape of the rails has 
had a tendency to reduce the risk of tires breaking. On Monday 
night there was a most distressing casualty on the Manchester, 
Sheftield, and Lincolnshire; and directors and managers will, no 
doubt, be in great trepidation till the stubborn frost relaxes. Signals 
seem to suffer as well as tyres, a slight collision having occurred on 
the Eastern Counties at Colchester in consequence of the wires of a 
distance signal having become choked and stopped with snow and 
ice. Assuredly, the last fortnight has been a trying one for the 
railway world. 

‘ne short hours’ movement among railway engineers and firemen 
appears to be increasing in vigour. Ata meeting of the “ Central 
Committee,” held at Manchester on Sunday afternoon, it was resolved 
that immediate steps should be taken for introducing into Parlia- 
ment « measure for limiting a day’s work to a uniform scale of ten 
hours. Instructions were given for retaining the necessary legal 
assistance. The following letter on the subject has been received 
from the Earl of Shaftesbury :—* Lord Shaftesbury fully concurs 
with the prayer of the memorial of the engine drivers and firemen. 
His power of aiding them is very small; but such as it is, it is at 
their service. He would advise them to exhaust all their efforts before 
they resolve to seek the assistance of the Legislature in the matter.” 
{t was said that the advice contained in the noble lord's letter had 
been followed, inasmuch as both the locomotive superintendents and 
the board of directors had been respectfully memorialised, It was 
also stated that other influential individuals had promised their 
assistance, and that the Lancashire and Yorkshire Railway Com- 
pany’s officers were making arrangements, by ordering more 
engines, with a view of carrying out the ten-hour system. On the 
Blythe and ‘Tyne line the men had had their great-coats, wh'ch had 
been withheld for some years, restored to them; and this boon the 
men attributed mainly to the agitation for a limitation of working 
hours. 

It may be added, with reference to the breech-loading rifled 
cannon noticed in our Liverpool paragraph, that Messrs. Wheatley 
Kirk, and Co. have received orders from a foreign government for 
the manufacture of a number of the guns. 

The following memorial to the Mayor of Manchester presented on 
Friday is a significant incident of the present season and tells its own 
tale :—* We, the undersigned, on behalf of about 200 workpeople 
in the employ of Messrs. Edward T. Bellhouse and Co., Eagle 
Foundry, Manchester, beg respectfully to lay before your worship a 
statement of the inconvenience we and our families have to under- 
go, ik common with those in other establishments, from the 
apparently arbitrary proceedings, on the part of the Rochdale Canal 
Company, in shutting off the canal without notice, whereby many 
establishments using steam power are compelled to cease working : 
from this cause, we shall, up to to-night, have had nine days’ cessa- 
sion out of the last fourteen. We believe that there is some 
misunderstanding between the Canal Company and the owners of 
property who use the canal water, on the merits of which we do not 
pretend to judge, but we do maintain that our case is a hard one, as 
we are willing to work, and our employers are anxious we should 
do so, but we are prevented by the want of the canal water for 
working the engine. Ours is anything but ‘A merry Christmas and 
a happy new year, and we beg your worship to intercede on our 
behalf, and endeavour to prevent the recurrence of these unfortunate 
stoppages, which have become so frequent of late, and which, we 
are given to understand, might be prevented if there were a good 
feeling on the part of the Canal Company.” The Mayor was obliged 
to — the memorialists that he had no jurisdiction in the 
matter, : 








THE IRON TRADE OF THE NORTH EASTERN 
COUNTIES OF ENGLAND. 


Tue following is Mr. Hoyle’s Circular, just issued : 
14, Sandhill, Newcastle-upon-Tyne, January 10th, 1861. . 
GENTLEMEN,—The year 1860-now takes its place in the history of the past, 
and has been alike ble for the dinary fp events and for 
the meteorological phenomena that have marked its progress. Both these 
classes of occurrences operating in their respective effects, as disturbing 
elements in carrying on the affairs of b , have dey the value 


of pig-iron. : 

jg circumstances, at the opening of the year, favoured an expectation 
of better prices. These hopes, however, as on former occasions, were dis- 
appointed ; and it is to be regretted that the makers of pig-iron have again 
experienced another year of unremunerative trade. 

In the beginning of the year, the hopeful feeling referred to led to large 
transactions in pig-iron. The announcement of a new commercial treaty 
with France, and the strike which occurred amongst the miners in Scotland, 
ussisted the upward movement in price ; which, during the first three 
months, rose, in Glasgow, to 61s. 6d. per ton, whilst in the Cleveland dis- 
trict it reached 57s. and 58s. per ton. ; 

Although there can be no doubt that speculative purchases, stimulated 
by the circumstances above-named, in a great measure forced the price of 
pig-iron up to the comparatively high rates named, there can be as little 
doubt, that, but for a variety of t ; ces afterw ards tending 
to check the demand for the article, the price of pig-iron, although the 
extreme high rates mentioned might not have been maintained, would have 
ruled much higher than the average price of the last nine months. ; 

Under the combined effects of political and tary disturbances, still 
fresh in the memory of all, it is not to be wondered at, that the reactionary 
movement, which commenced in the pig-iron market early in March, should 
have been accelerated, and that, contrary to general expectation, the price 
of pig-iron, in Glasgow, in the month of June, came down as low as 49s. 

ver ton. P : ' 

, From this depression the trade but partially rallied during the remainder 
of the year, all chance of recovery being prevented by the failure of harvest, 
and the subsequent drain of gold : and, later on, by the unsatisfactory news 
from the United States and from India. Since June, the Scotch prices have 
fluctuated between 49s. and 53s. 6d. ; and the rates, free on board, in the 
Tyne and Tees, have varied from 49s. to 53s, per ton. : 

At the close of the year, however, a gleam of sunshine was afforded in the 
cheering news that a satisfactory Treaty of Peace had been concluded with 
China. It is to be hoped that the last page of the year's history may be 
ominous of good in the future—that it may foreshadow an equally satisfac- 
tory solution of political difficulties now pending, and which are exciting so 
much anxiety in the mind of the commercial community. 

The pig-iron manufacture in the North of England, notwithstanding the 
long and trying depression to which it has been exposed, has maintained 
the high position to which it so rapidly attained. A more vigilant control 
having been exercised over the make than has been the case in other dis- 
tricts, heavy accumulation of stocks has been avoided. . 

There are 93 furnaces in all, 65 of which are now lighted. Eight furnaces 
are in course of erection, and most of which are nearly completed. 

Throughout the past year 68 furnaces have been in operation, and the 
total yield of pig-iron may be estimated at 633,000 tons, being slightly in 
excess of the make of 1859, from the same number of furnaces. 

Notwithstanding this large production, a market has been found for the 
whole, and rather more, as there is a diminution of the stock in hand, since 
the commencement of the year, of 12,000 tons. This consumption is the 
more surprising, seeing that the foreign exports have continued small, not 
exceeding 64,696 tons, (being, however, 17,762 tons over the exports of the 
preceding year), and shows that the demand for Cleveland pig-iron, in other 
markets, has kept pace with the manufacture of the article. 

The following statement gives the total make of pig-iron throughout the 
district, its disposal, and the present stock in hand :— 














Tons. 
cocecccococccccccces 64,000 


Total Stock, January Ist, 1860 ...... 
ves sees 633,000 


Make during the year ..coccceeccecsteeeeene 





Shipped for Exportation abroad....++..++-++++- 64,696 707,000 
Used in the Rolling Mills and Foundries in the 

district, Shipped for delivery Coastwise, and 

sent away by Rail - ++ 580,304 


645,000 
Total Stock in the hands of makers, and in Store, 

January Ist, IS6L «2.0... e eee 62,000 
Looking at the uncertainty as to the turn of events which will materially 
influence prices, it would be hazardous to venture an opinion as to the 
course of the pig-iron market during the ensuing year. Everything, almost, 
will depend upon the decision of questions upon which hang the issue of 
veace or war. If, happily, the conflict of arms be averted, and free scope 
ye Once more given to the peaceful pursuits of trade, increased employment 
for our iron furnaces, and better prices for the manufacturers, will surely 
result. Should, however, the sword have again to be appealed to, in settle- 
ment of the world’s affairs, it is obvious that the only way in which prices 
of pig-iron can be supported, and a firmer tone given to the market, will be 

by a considerable diminution of the present excessive make. 


Frenco Workmen AND THEIR Toots.—The masons work well at 
the banker, and face hard stone with the diamond hammer, a tool 
that is used in the Isle of Man, and in parts of Scotland, for fine 
pick-dressing limestone and granite. It consists of a hammer-head, 
in form a parallelopipedon, about six inches long, by two to two and 
three-quarter inches square, forged and filed at one end with sixteen 
or more pyramidal pick points; the other end has four or more 
cuneiform cutting on as though four or more chisels, or chares, 
or hews, were combined. A wooden handle, about eighteen inches 
long, is passed through the head, Though this tool saves labour, 
and produces a face superior to that given by the common pick, it is 
scarcely known in England. It is described by Viollet le Due in his 
Dictionary under the term “ Bretture,” as the tool in use from the 
middle of the twelfth to that of the sixteenth century; the dents 
being made finer as the ages passed. The face-work produced by 
this kind of tool upon the upper surface (technically called the 
“surface of operation”) of the vaulting in King’s College Chapel, 
Cambridge, is specified in the will of King Henry VI. by the term 
“ charerofed,” from “ chare” to hew, and “ rofe” a corruption of rough 
—i.e., roughly hewn, The stone-sawyers on the contrary are slow, 
and instead of arranging for the supply of the necessary grit sand 
and water to be self-acting by gravitation, they keep them by their 
side, and from time to time ladle them on tothe stone; each supply 
causes a stoppage of the saw, and gives the man an excuse for rest- 
ing. The wood-sawyers have light narrow saws, work with short 
strokes, and make but crooked cuts; hence the labour of the joiners, 
and other converters of materiel, is much increased by the irregula- 
rities thus formed. A hand-saw is unknown in France, and scarcely 
any French workman can use one ; instead of this simple and effec- 
tive tool, they adopt a clumsy kind of bow-saw, viz., set in a wood 
frame tightened with a twisted string known asa“ Spanish cramp ;” 
the vibration of the saw imparts a rocking motion to the frame, 
hence, the cut is crooked; to prevent such a result, two men are 
generally employed to sever a piece of wood more than two inches 
square. The bricks are made so thin, that five or even six courses 
only rise the height of four English courses; but in the neighbour- 
hood of Toulouse they are fourteen inches long by nine inches 
wide, and by the excellent bond these dimensions afford, they make 
strong walls. The tools are clumsy. <A shovel has no cross-head 
for steadiness, but a long round staff which must be grasped by both 
hands alike; if the load come a little on one side, the shovel is over- 
balanced, empties itself, and must be again charged. To dig, or to 
remove rough building materials with such a tool, is a slow and 
profitless operation. A pickaxe has one broad blade like a mattock 
or prolonged adze; for want of another blade as a balance, much of 
the force of a blow is misspent in overcoming an oblique motion, and 
the dull, broad, chisel-pointed blade makes but little impression. All 
tools of this class have long handles, which are mechanically wrong, 
and cause loss of power by placing the fulerum too far from the 
resistance. But they are eminently suitable for those who use them, 
as they enable the workmen to exhibit thereon their best love— 
repose and ease as work. In this progressive age some think it is 
well to search for ancient precedent. The French workmen tacitly 
imply that they have found one without search, and that it is their 
hereditary mission to hand it down along the corridors of time, un- 
impaired by any overt act of industry; they aspire to take as their 
exemplar one of the bright characters recorded in Holy Writ, and 
still, motionless, and statuesque, mimic “Jacob leaning upon his 
staff."— Notes on French Works and Workmen, by Mr. R. Rowe, 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 








































are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
26 aft . fs ¢ ha 
IRON, English Ber and Bolt:— IRON, Swedish, Indian 
in London..........prtn 6100 3 assortments ...... Jor. eo 1 15 
° oe 880 « Russian CC NDtoarrive,, 1610 0 ,, 
o £2.39 « STEEL, Swedish Keg,ham.,, 18 0 0 ,, 
es ire oo. @o ae = Ditto, rolled........, 1700 
Ee Sheet, Sngl yd >i o 3 8? « , PABOE .- ee ewes ee woo, 
ea bbi.jg™ Se , 10100 ,, SPELTER, on the spot . be 
= 3 (Hoop...... :hek » Slo, We SEE ccavescess » 900 , 
ag Rod, round: § 5 ~ = Ce oe Hard, remelted oo BOO, 
NailRodsqz%2cS ,, 7100 5, | ZINC, inshees..........,, 900 " 
SHIPPING IRON, <é a” | COPPER, Tile, 14to2ib.. ,, lWs10 0 ,, 
==o» 8 00 23 | ToughCake...........,, 10210 0 ,, 
Sse » 9100 ,, | Sheathing and Bol 0 O14 ,, 
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IRON, Rails, in Wales,cash ,, 65 76 nett th American,nom..pr.tn105 0 0 ,, 
o » GSmonths, Slvuw , | Rusian........do...., W090 ,, 
in Staffordshire,, 7 00 ,, LEAD, British Pig... ome? » 
Railway Chairs, in Wales,, 4 00 ,, | Spanish.......... wwe i, 
“ inClyde,, 3150 ,, | W.B.at Newcastle. @50 , 
Pig NA Dele cece cg BOE ip | ARI ceccccessvccccsss 2350 ,. 
S-Sths No.1 & mee | 290 | TIN, English Block,nom..,, 132 0 0 ,, 
NO. B...00 veceee ” | »n -y» WOO ,, 
No, 1, in Wales...... » 3.00 , | Kefined,, ..,, 184 0 0 4, 
No.l,in TyneandTees,, 42110 ,, | Foreign Banca.. see» 132 0 0 new 
Disto, Forge........++ SCO o | Ce seers -» 00 , 
St«ffordshire Forge Pig TIN PLATEs, b 
(all Mine), at the> , 3100 ,, coal, > x lle , 
Works, L. W., nom Ditto IX .... o swe «os 
Welsh Forge Pig (all 3100 Coke, 1C.... on 2. « 
Mine), at the Port.. ” Ditto IX .... oa llv 6 
Acadian Pig, Charcoal.. , 7100 ,, Do at Newport, 1s. pr bx less - oo 
Scotch Pig, No. 1, | 3 50 | Do, at L’poo!, ud. ‘< o 
London eeeeeees ” ad CANADA, Piates......pr.tn 13 00 4 
QUICKSILVER ...... prot. 7 00 =, 





RaiLs.—The market continues very flat, and but little business has been 
done this week. 

Scotcu Pic-1roN.—A further decline of 6d. per ton has taken place, and 
the market now closes dull with sellers at 49s. cash, and 50s. three months 
open for mixed Nos. Warrants, f.o.b. at Glasgow. 

SPELTER.—Some sales reported at £18 15s. per ton on the spot. 

Corer is quiet. 

Leap in fair request. 

Tix.—A moderate demand for English at the reduction. Foreign inactive. 
Banca quoted at £132 to £133 ; and fine Straits at £127 to £123 per ton. 

TIN PLATEs very dull of sale. 

MOATE AND CO, 65, Old Broad-street, London. 

Jan. 17th, 1861. 
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1859. | 1860. | 1859 860 
Perload— £4 5s £ 4 Zea £4 Perlend— ¢ « 7s ze £ 8. 
seceecccceeeselD O16 U/ 111014 10 | Yel, pine, per reduced C. 
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St. Jobu,N.B,yel 5 0510/50 6 Archangel, yellow. 14 015 0! 14 01510 
Quebec, oak, white5 0 510 5 0 510 
birch .... 4 6 0 0) 40 410 
Memel..0 000'>000 0 
sooee SY 415) 310 416 
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SCOTCH PIG IRON REPORT. 








8. d. 
No. 1 Gartsherrie .. .. 53 6 f.0.b Glasgow. 
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» 1 G.M.B. oo ve y we 0. 

a Do. oo oo @ 3 ,, do. 

M. Nos. Do. xe ae SE « do. 

WARRANTS. 
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MANUFACTURED IRON, 


£s. d. 

Bars, Govan .. «oo o eo 715 O 

» Common iw ww tee 

Drumpellar, Common .. .. 7 2 6 

1. Best .. oc o 8 © @ 

Plates and sheets .. .. .. 10 0 0 

Rails eo es ce ce oo F 8 O 

Pipes ~~ nw wo ow oo £9 
Chairs oe ee ee of of 4 0 0 Nett cash. 


GLascow, 16th January, 1861. 

There has been very little movement in our pig iron market during the 
past week. The tone closes duller to-day than we have yet been, the 
American news and the continent shipment of gold causing holders to 
realise largely. 

The demand is very moderate, the general impression being that prices 
will yet go lower. 

Exports last week were 7,280 tons, against 7,478 tons in the corresponding 
week last year. Suaw, Tomson, and Moorr, Metal Brokers. 





Progress or Enouish Art Manvractvres.—“ To the intending 
purchaser of so important ap article of personal adornment and 
utility, it is of some importance to be informed where he may meet 
with these more tastefully embellished watches, and be thus saved 
the annoyance and loss of time of a fruitless search. To such we 
shall be doing a service by informing them that the show-rooms of 
Mr. J. W. Benson, of 33 and 34, Ludgate-hill, contain a rare and 
most extensive stock of watches, ornamented with exceedingly 
beautiful designs; indeed their exquisite taste leaves nothing to be 
desired by the educated. The high repute which Mr. Benson has 
attained for the qualities of his manufacture stands second to none. 
Here, then, will be found perfection of workmanship, combined with 
the highest order of art in embellishment. Mr. Benson's show- 
rooms are the most distinguished ia the City for spaciousness and 
the unexampled variety of his stock."—Morning Advertiser. 

Benson's Illustrated Pamphlet, post free for two stamps, is de- 
scriptive ef every construction of watch now made. Watches safe 
by post to all parts of the globe.—Apv. 


Institution OF Civ. Enetneers.—A Telford Gold Medal and a 
Council Premium of Books for the Session of 1860, were awarded 
to James J. Berkley, Esq., M. Inst. C.E., for a paper entitled, “On 
Indian Railways, with a description of the Great Indian Peninsula 
Railway.” This contribution to the proceedings of the Institution 
was written in India by the author, who is chief engineer to the 
Great Indian Peninsula Railway Company, whose services he 
entered in the year 1849, and whose entire scheme of railways he 
has projected and constructed to their present advanced state of 
progress. The projects comprise the two celebrated railway inclines 
up the Syhadrees or Ghauts of Western India. One of these—the 
Bhore Ghaut Incline—is rapidly drawing towards completion. It 
contains twenty-five tunnels through basaltic rock within the short 
space of 13 miles. Upwards of thirty-two thousand men are 
employed upon it under Messrs. Adamson and Glowser, the 
managers for the well-known contractors, Messrs. Tredwell. To 
give some conception of the magnitude of the works we may 
mention, that in the month of November five tons of gunpowder 
per diem were consumed, and that work to the amount of £40,000 
was executed within one month. The completion of this incline is 
urgently demanded by the commerce and population of India, and 
when finished, will be the greatest engineering work in India, and 
among the most stupendous of any age or country. Mr. Berkley, 


the engineer, was a pupil of the late Robert Stephenson, Esq., M.P., 
and enjoys the honourable distinction of a special mark of favour 
from that great master of his profession, 
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ON THE STRENGTY, OF WIRE BOFES AND == gy yy ge or 
Cc INS. | ww iron; and in the case of wire, the before-mentioned experiments on 
By Mr. J. Daguisu.* No. | —_ State of working condition. —~ Remarks. this point would seem to support this latter view ; but in the case of 
: : é . chains it is not so, and heating does not seem to have any weaken- 
Tue following experiments were made for the purpose of obtain- . = ing effect, as the experiments in Series No. 7 will show 
ing some authentic ta on the strength of wire ropes and chains of | ee Ib. er hb — The a ~ “4 wer see ag > z ce 
various descriptions and under different states of working condition. 1 | Strand . | New—whole .. .. .. | 48 3 0 hese were made with new chains; but, to test the effect of heat 
The wire rope used was flat rope, or portions of it, weighing =. “ ef 148 8 0] $481 9 Average further on working chains, the following were made :— 
about 32 Ib. per fathom, made up of six er my ge together, 3 Do. .. | Do. eee Serres No. 8. 
containing four strands-of six wires each, of about No. 11 wire gauge. (os eae jo ke ae. vn Vee : 
Considerable difficulty was at first encountered in properly securing | 5 Do. Do. sr oe st tt [ao 81a |f@s © Averege : ‘ ; ; Break- 
the ends, all the ropes yielding at this part on strains considerably | —~——-—— enn —— | No. | Description. | State of Working Condition. on Remarks. 
below what they s ve borne, viz. :— | Cut in two, an rain. 
ow what they should have borne, 6| Do. .-| Do. 2 spliced with long $| 43 0 0 liso o = alee Fo . See som 
Sexes No. 1 plice ” j 
eres No. 1. Ge 3s 
. Tons, ; 
7 Do. .. | Do. ) Three wires cutout ¢| 39 0 14 Bties chain. | Now * |; Stretched 2} in. 
| or | ai, | Break- a 2 — ‘and new onesrun)| 37 214|} 387 3 26 Average 1 | §ths chain. | New, not heated .. ..  .. 10 { before breaking. 
N Description | State of working Serr Remestis 9 37 021 
°' of rope. condition. Pw 4 —— 2) Bees) ee ee ey ( 7 2 Do. Do., heated white .. ../| 11 Do. 2 do. 
’ 10 Do. ..| Do. )Three wires cut/| 24 24 3 Do. Old, not heated .. .. 
Tons. Tested in Hydraulic aie cle ; awe come {| 38 © 36 1(98 2 © Avemge wie " 
| Machine. 2 YO. es Do. place .. .. 4 Do. | Do., heated white .. 8} 
| | , The ends of these were 13 Do. .. | Do, (Three, wires cut(| 97 3 21 ° - } 
i Ne 14 || inadvertently heated, 14| Do. .. | Do. at intervals otf 26 0 0 | (26 8 24 Average These were portions of the same chain; the old had been at work 
i or Se eT i — B at the |__| one foot... | eos about twelve months. 
j New, 3 wires cut an parts, and | 15) Do. ..| Do. “| 19 1 «7/ In making many of these experiments I have been greatly 
2) Do. ++ | \ outand 3run in} | — } mg —s 16) Do. *. Do. } All six wi t j} 1s 0 7 I indebted to the kind assistance of Mr. Spencer, Messrs, Bagnall, and 
| “ae a — oe 17| Do. .. | Do fe -Pnoes 13 3 0} other gentlemen. 
| Series 3). | , through eighteen ; 7 . : - 
3 Round Rope| New ’ If 4 int a one 5 8 aif" aa 
yu oO } i we os | 20 | Do. — Do. other cc 11 07 } + “wer a , , ny> 
eee . ON LIGHT RADIATED BY HEATED BODIES.* 
> nt | } 277 0 0 - 
4 Do. New, cutand spliced 5 | | These were attached to | 2! | Do. .. | Do. / , 
‘ |; the machine by ordi- | In two papers read before the Royal Society of Edinburgh in the 
5 | Flat Rope.| New .. .. «. 3 | nary sockets, and all - n . years 1858 and 1859, and published in their Transactions, I have 
broke in the sockets It will be seen from the above, that to a direct strain the actual | son alle no rhict ld 
6 Do. New, cut and spliced 34 at first or second row | loss of strength by splicing is not great; but the amount depends, de scribed some ¢ xpe — on 1 _— “p : - n = dq seem ~ 
‘ . . of rivets, = — to a certain extent, on the length of the splice and goodness of the eat cakes ee eee 
| { New, 1 rope cu S cht te r rorkmanshi > 2 "2 ariments was splice 3 eoten wr , "i 
7| Do. 5 and §) iced: 38 Somme ‘aout 10 con, workmanship. In none of the above experiments was the splice As the paper which I have now the honour to submit to this 
| I » | ever noticed to fail in the least until the fracture occurred, which Bg iP A ‘ : 
| : | ona - and the flat 60 tons. was always sudden, and without change or warning. It ‘ ill be society will detail analogous experiments on radiant light, I may be 
8) Do. os Bsc co cc ve ‘ oer es ye J ze 4 B rmitte riefly refer » points i y evi s whic 
| | mn noticed that the average strength of single wires (experiments 1, 2, permitted briefly to refer to those points in my previous papers which 





Although this series of experiments entirely failed to test the 
ultimate strength of the ropes, they are given as showing two points 
worthy of observation:—Ist, the loss of strength by heating the 
wire ; and 2nd, the weakness of the ordinary socket joints compared 
with the other part of the rope. To test the actual loss owing to the 
heating of the wire, the following series of experiments were 























made :— 
Serres No. 2. 
— s Break- 
+ | Description State of working | . 
No. s43 = ing Remarks. 
of rope. condition. aaa 
I strain. 
| Tested by actual 
| c. q. Ib. wolehts 
ights. 
1 Single wire New eo se cc of | 8O@ 7 c. q. Ib. 
2 Do. Do. oo co oo of | 808 } 8 018 Average. 
3} Do. Do. oo o « wl 
4 Do. Do. } heated gently 427 ; 
5 | Do. Do. 3 red. { 42 0 
6 | Do. Do. ) heated strongly {43 7 : 
7| Do. <A ener aed |b ET | 6 336 Avengs. 
heated strongly (/ 
8 Do. | Do. af ait : 
red, and cooled 
9 | Do. Do. i in water. a 4214 |) 








It would seem, therefore, that the loss by heating to redness 
amounts, in the case of this particular wire, to about one-half, but 
no difference was observed by different degrees of heating, nor by 
cooling immediately in water; at the same time the toughness 
of the wire is greatly increased by heating. 

The cause of the weakness of the socket is very apparent when 
the manner in which the rope breaks is observed ; in no case in the 
above experiments did the rope yield in the socket in the least, until 
fractured, and this always occurred at the first or second row of 
rivets; where, in fact, the rivets became a point of resistance, at 
which a cross in place of a direct strain was encountered. In ordi- 
nary practice, however, the socket joint, where it is not passed over 
any sheave or pulley, andis properly fitted on, seldom fails, and may 
be considered practically to be of equal strength with the rope ; 
because although at first only one-half the strength, it is still greatly 
in excess for the actual strain, and it remains thus, whilst the rope 
by wear and oxidization rapidly becomes reduced in strength. 

In the testing of the flat ropes, Nos. 5 to 8, the fracture was always 
accompanied by a flash of light. 

The next series was made for the purpose of finding the loss of 
strength in splicing (each series, A BC, being made with similar 
quality and size of wire); in the ordinary long splice the wires do 
not overlap except for an inch or two, as this would increase the 
bulk of the rope; there are, therefore, points near to where the 
ends of the wires meet, which are of necessity slightly weaker than 
the remaining parts, without the splice itself yielding at all. The 
apparent difference between the strength of strands, Nos. 1, & and 
12, arises from a slight difference in the size of the wires and in the 
different testing apparatus used. 

















Serres No. 3. 
id rg ge ee cee 
: a SEs 
No. | Description.| State of working condition. $ g Remarks. 
. Laer Tested in hydran-° 
(1 |Strand .. | New—whole ia le mashine. 
2 Do... ..| Do.7 3 wires cut out and 2} Do. 
3 | Do... ..| Do.§ new wires run in 2 Do. 
aj 4 | Do... .+| Do.) cut into two, and¢| 2 Do. 
) spliced with long 
5 Do... «| Do.) splice 2k Do. 
6 Do... Do.) cut into two, and 2 Do. 
Ea spliced with short 
FJ Do.. ee Do. J splice 23 Do. 
s Din woh , 2 =A “Do. 
( 9 Do... ‘ a t whole } 2 Do. 
PI 1 Bac uot Oe yeut into two, andy| 2 Do. 
| spliced with long; 
\11 Dace Do. i] splice ( 1} Do. 
o) te lh oa een i Do. 
3 | Do... 2] Do. \ whole i if Do. 
4 Dies a Do. ) cut into two, and ( ij Do. 
_ spliced with long 
cl Do... ..| Do.) splice \ 1} Do. 
| 16 | Round rope Do. whole .... ss ¢ e 6) Do. 
| 17 Do. Do.) cut into two, and 5 Do. 
spliced with long 
U8 Do. Do.) splice 5 Do. 

















But as a hydraulic testing machine is not exactly adapted for such 
accuracy in small weights, the following were broken by suspending 
actual weights to them. 

In this latter series, 15 to 21, the weight was sustained entirely by 
the friction of the wires, which made three turns in the length of 
strand experimented on, aud the results varied considerably, accord- 
ing as the strand was greased or rough; in the last trial it was rather 
rusted, and one wire, already cut in one place, broke again rather 
than pull through ; this increased the weight carried greatly. 

* Northern Institute of Mining Engineers. 











and 3, of Series 2.) was 8 cwt., and a strand of 6 of same wires 
(experiment 1, Series 4.) was 48 ewt., that is, the aggregate 
strength of 6 wires equal to the strength of the strand of 6 wires. 
This differs considerably from previous experiments on hemp 
strands, where the loss, by combining and twisting, is stated to be as 
much as 30 per cent., but it may arise from the different nature of 
the material. 
STEEL WIRE ROPES. 

The use of steel wire for ropes has been recently introduced, and 
is attracting considerable attention ; it possesses the great advantage 
of being considerably lighter than iron wire with equal strength. 

Sertes No. 5. 








No. Description. State of Working Condition. yng .. 
tons ewts, 
1 Round Steel Rope. | New, of 3-44 Ib. per fathom.| 15 10 | Seca 
2 |} Strand of 6 aed New wires about No. 13 
’ wires. wire gauges, } 3 9 | Seed 

















@ An ordinary iron wire rope, of the same size as No. 1, is considered to 
bear about 7 tons, or less than one-half of the above. 

6 On referring back to Series 4, a strand of iron wire bore only 2 tons 
1 ewt., although of No. 11 wire gauge, or two sizes larger: 

CHAINS. 

The following experiments are selected as fair examples from a 
large number made from various makes of iron in use in this 
district, some from north country iron and some from iron from the 
south. A wide difference is noticeable between the extremes of 24 tons 
and 8 tons. The proof strain for chains of this size is about 8 tons, 
so that No. 1 bore more than three burthens, whilst No. 12 hardly 
stood the proof strain. The first pulled into a rigid bar before the 
fracture, whilst the latter flew like glass immediately on increasing 
the {strain beyond a certain point. At some experiments made a 
short time since by some members of the Institute of Mechanical 
Engineers, a piece of j-in. chain made from iron, specially manu- 
factured for the purpose, bore a strain of 28 tous. 


Sextes No. 6. 


























State of i eer 
7 _ spear Breaking 
No, Description. Working . . . 
Condition. Strain. seman, 
Tons. 
: : : Good fibrousironstretch’d 
1 | qin. wrought iron.. New 24 } considerably before frac- 
ture. 
2 Do. ee Do. 23 Do. 
% Do. ee Do. 2a Do. 
~ Do. oe Do. 19 Do. 
Machine stopped torepair; 
5 Do. .- Do. 18 { broke at 16 tons, after 
bo Ss. 
e i x Do. "7 having borne 18 tons. 
7 Do. i Do. 16 Rather brittle. 
8 Do, scrap .. Do. 16 
9 Do, forged .. Do. 15 
10 Do. wrought Do. 15 
Do. forged 
ll from oul Do. 10 
wire rope. Very brittle ; broke with- 
out stretching.orany no- 
12 Do. wrought Do. 8 ticeable change. 
iths wrought iron, 
13 | came make as No. 3 Do. 2% 
14 |{ ths homogeneous irn Do. 9 Faulty at weld. 


No. 9 was made from a #-in. bar of carefully forged iron, but 
although of excellent quality, this make of iron does not seem to be 
so well adapted for resistance to a direct strain as rolled bar iron—in 
which the fibre is elongated. 

No. 11 was made from old wire rope welded into j-in, bar ; though 
supposed to be charcoal iron, its power of resistance was not great. 

No. 14, made from a bar of j-in. homogeneous iron, failed in all 
trials at the weld—when made into chain, it seems to require work- 
men experienced in its use. 

It will be observed that in some cases chains gave way at strains 
lower than what they had previously borne; frequently from the 
attachments yielding, or from the machine breaking, they had to be 
tested more than once, and several times they broke before the pre- 
vious strain had been arrived at, thus:—No. 5 broke at 16 tons, 
after having borne 18 tons; and in the next Series (7), No. 2 
broke at 20 tons, after having borne 22 tons. 


Series No. 7. 








Break- 
No. | Description. | State of Working Condition.| ing Remarks. 
Strain. 
Tons, 
1 | 2 in. chain | New, not heated... .. + 20 Machine stopped 
2} Do. De, bested waite .. | 92 19 sais hasta 
3 Do, Do., heated red <= we 19 borne 22. 

















The heating of pit chains occasionally for increased facility in 





are thus intimately connected with the present subject. 

In attempting to unfold the logical consequences of Prevost's 
theory, certain properties of radiant heat present themselves to our 
view, many of which are capable of experimental verification. 

The following are some of these; and, for convenience sake, I 
shall follow up the statement of each (before proceeding to the next) 
with a description of the analogous omy oe of radiant light, as in 
this way the similarity which exists between heat and light will 
be most readily perceived. 

In the first place, the heat radiated by a thin plate of any sub- 
stance at a given temperature is proportional to the absorptive 
capacity of that substance for the heat of that temperature; or, in 
few words, its radiation is equal to its absorption. 

Rock-salt, for instance, has a small absorptive capacity for heat of 
212 deg. Fah., and, in consequence, its radiation when heated to 
212 deg. Fah. is comparatively small. In point of fact, a plate of this 
substance, 0°18 in. thick, only gives out 1) per cent. of the heat which 
lamp-black radiates at the same temper ture, Glass, on the other 
hand, absorbing nearly all the heat of 212 deg. Fah. which falls upon 
it, has at this temperature a radiation comparatively great, and nearly 
equal to that of lamp-black. A similar law holds with regard to 
radiant light. 

If a piece of perfectly transparent glass be heated in an ordinary 
fire, removed to the dark, and there viewed, it will be found to emit 
searcely any light; if the glass be slightly coloured, its radiation 
will be more copious; the amount of light given out, as far as I 
have been able to make the comparison, invariably depending upon 
the depth of colour or absorptive power of the glass ie light, pro- 
vided its colour stands heating. A good way of performing this 
experiment is to heat a dark glass by the side of a colourless one, by 
means of a chemical tongs, in some uniform field of heat. When 
viewed in the dark together, the contrast is very striking between 
the bright light of the one and the bare visibility of the other. 

A stratum of heated gas may likewise be instanced as a substance 
which neither absorbs nor emits light to a sensible extent ; and it has 
similar properties with respect to heat. 

Let us now proceed to another consequence of Prevost's theory. 
It is well known, from Melloni’s experiments, that thin plates of 
various substances have the property of sifting the heat which falls 
upon them; they stop certain rays, and allow others to pass—the 
heat stopped being of one description, and the heat passed of 
another. Now, it may be shown to flow from the theory of ex- 
changes, that the heat radiated by a thin plate of any substance at a 
given temperature is precisely that description of heat which the 
plate absorbs when heat of that temperature is allowed to fall upon 
it. The heat which it absorbs being that kind of heat which has’ 
a difficulty in passing through it, if the heat which it radiates be of 
this description also, it follows that the heat given out by a plate of 
any substance will experience difficulty in passing through a screen 
of the same substance. ‘This we find to be the case: thus, a plate 
of rock-salt 0.77 in. thick passes only 8° per cent. of the heat from 
a thin plate of rock-salt heated to 212 deg. Fah., whereas it will pass 
75 per cent. of heat from lamp-black at that temperature. The same 
thing holds with regard to glass. A thin plate of crown glass will 
only pass half as much heat from heated crown glass as from heated 
lamp-black. But this peculiar quality of the radiating plate is de- 
stroyed if we coat the side of it furthest from the screen with lamp- 
black; it then behaves precisely as lamp-black alone would do. Tho 
reason of this is that the rays of heat given out by the glass are the 
equivalent of those which it absorbs from the lamp-black behind ; so 
that both together give out the same heat in quantity and quality as 
lamp-black would alone. 

We have here also analogous properties of light. Let us take a 
number of differently coloured glasses. With respect to the light of 
an ordinary fire, these may be divided into two groups, viz., those 
which redden, and those which whiten the fire when we look through 
them. The first group comprises red and orange glasses; the second 
group green and blue glasses. 

Glasses of the former group absorb the whiter, glasses of the 
latter group the redder descriptions of light. We should therefore 
expect red and orange glasses to give out, when heated, a peculiarly 
white light, and green and blue glasses a peculiarly red light. 
number of red and orange glasses have been found which fulfil this 
expectation. Among the reds, those coloured by gold, when re- 
moved from the fire and held in the dark, give out a milky-white, 
or even greenish light; and the orange glasses used by photo- 
graphers do the same. Other glasses, of a dingy red tint, give out, 
when heated, light slightly whiter than the ordinary light of their 
temperature; while there are others in which I have not, by this 
somewhat rude method of experimenting, been able to detect a 
sensible peculiarity of tint: yet this is not to be wondered at, if it 
be remembered that the following is the method in which the ex- 
periment is made. The glass under examination is held in a tongs, 
along with another glass, opaque or nearly so, which gives out light 
of the ordinary description. They are heated together in the same 
field of heat, and then viewed in the dark as they cool. During this 
process the tint of each changes, becoming semewhat redder as the 
temperature falls. A difference in the temperature of the two glasses 
might therefore cloak or even reverse the peculiar difference of 
tint which it is sought to establish, unless this is very marked. This 
difficulty would be got over if we could by any means compare 
glasses of different tints at precisely the same temperature in the 
dark together; but I have not yet succeeded in contriving an appa- 
ratus for this purpose. 

With respect to glasses that whiten the fire when used as screens, 
these all, without exception, as far as I have tried, give out a red 
description of light; and this is peculiarly remarkable in some light- 
green glasses. 

The following circumstance renders some glasses unfit for expe- 


* Real before the Royal Society by Balfour Stewart, Esq., A.M. 
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riment. They absorb nearly all the red light of low temperature, 
and it is only when the light rises to a white that a notable propor- 
tion is allowed to pass. Now if the law be true that the radiation 
is equal to the absorption, these glasses should, at a low red heat, 
give out nearly the aie light belonging to their temperature, the 
same as if they were opaque. It is only therefore when we raise 
the temperature that we can expect any result in the way of pecu- 
liarity of tint; for it is only then that the glasses, as screens, allow 
# notable proportion of light to pass, and that of a peculiar cha- 
racter; but the glass has now assumed a pasty condition, which 
renders it untit to work with. Those glasses, therefore, are to be 
preferred that allow a considerable proportion of all the kinds of 
light to pass; for, just as in heat the radiation is most peculiar in 
rock-salt, which absorbs but little heat, so in light the best results 
are obtained by glasses that absorb only a small proportion of the 
light that falls upon them. As a proof of this I may mention that 
difference of tint is very noticeable in the process of spinning threads 
of coloured glass. he heated red glass thread has, when being 
spun, a pale green hue, while the green glass thread has, under the 
Kame circumstances, a decidedly reddish appearance. These threads 
do not absorb much light, but what they do absorb is of a peculiar 
kind. 

It has been mentioned that a sereen of glass is peculiarly opaque 
for heat from glass; but if the side of the radiating plate furthest 
from the screen be coated with lamp-black, its heat now passes 
the glass screen as readily as ordinary heat of that temperature. 
A similar fact is noticeable with regard to light. A red glass, 
which, when heated and viewed in the dark, gives out a greenish 
light, while in the fire scarcely appears to differ in tint from the 
surrounding coals; and the same fact holds for all coloured glasses. 
Ultimately they all appear to lose their colour in the fire as they ap- 
proach in temperature the coals around them. This may be ex- 
jlained thus :—The red glass, for instance, still gives out its greenish 
ight; but it passes red light from the coals behind it, in such a 
manner that the light which it radiates precisely makes up for that 
which it absorbs; so that we have virtually a coal radiation coming 
partly from and partly throngh the glass. 

Let us now consider Preyost’s theory with regard to bodies of 
indefinite thickness. One of its consequences was experimentally 
discovered by Leslie, viz., that metals which are good reflectors of 
heat are very bad radiators. As a variety of this experiment, I 
have endeavoured to show that a powdered diathermanous body will 
radiate less than powdered bodies which are opaque for heat. Thus, 
if a plate of table-salt have one side blackened, the white side will 
radiate only 83 per cent. of that which the blackened side radiates 
at the temperature of 212 deg. Fah. No such difference is observed 
in sugar, which, thovgh white for light, is black for heat of 212 deg. 

We have here also similar facts with regard to light. If a pot of 
red-hot lead or tin be carried to the dark, and the dross scummed 
aside by means of a red-hot iron ladle, the liquid metal momentarily 
disclosed will appear less luminous than the surrounding dross—the 
difference being more observable in the case of tin, which has a 
higher reflecting power than lead. Also, if a piece of platinum, 
partly polished and partly tarnished, be held above a flame in a dark 
room, the tarnished portion will shine much more brilliantly than 
the polished. Again, if we take a china eup with a white and black 
pattern; and heat it toa white heat in the fire, while there we shall 
not perceive much difference between the white and black of the 
— but if we bring it into a dark room, we shall perceive the 
jack to shine much more brilliantly than the white. ‘This reversal 
of the pattern presents a very curious appearance. 








Finally, it is a consequence of Prevost’s theory and an experi- 
mental fact, that oprque bodies, generally speaking, radiate the same 
description of heat at the same temperature. In like manner, the 
light which they radiate is of the same description at the same tem- 
perature ; one body is not red while a second is yellow and a third 
white, but they are all either red or yellow, or white together. 

An analogy has thus been established between radiant heat and 
light in certain of their properties. rw, two opinions have been 
entertained with regard to light :— 

Ist. Some have regarded it as differing from radiant heat only in 
wave length. 

2nd. Others have regarded the two as physically distinct, although 
possessing many properties incommon. Jt has even been thought 
that some kinds of light have no heating effect on the bodies on 
which they fall. 

1 cannot but think that the facts just stated countenance the 
former opinion rather than the latter; for Prevost’s theory consists 
of the three following hypotheses :— 

Ist. hat if an enclosure of any kind be kept at a uniform tem- 
perature, any body placed within the enclosure, and surrounded by 
it on all sides, will ultimately attain that temperature. 

2nd. That all bocies are constantly giving out radiant heat, at a 
rate depending upon their substance and temperature, but inde- 
pendent of the substance or temperature of the bodies that surround 
them. 

3rd. And, consequently, that when a body is kept at a uniform 
temperature, it receives back just as much heat as it gives out. 

From these three assumptions may be deduced all the facts that 
have been stated with regard to radiant heat; but in the argument 
it is essential that the rays under consideration shall have the pro- 
perty of heating the bedies on which they fall, and by which they 
are absorbed. Lf this be not granted, the argument fails. Now 
radiant light, or those rays only that affect the retina, have been 
found to possess properties analazous to those which radiant heat 
thus possesses in virtue of its departure lowering the temperature of 
the body which it leaves, and its absorption raising that of the body 
on which it falls. If, therefore, we suppose all kinds of radiant 
light to have the properiy of raising (however little) the teraperature 
of the body by which they are absorbed, the facts that have been 
stated in this paper regarding light may be shown to be a natural 
consequence of Prevost’s theory of exchanges; but if, on the other 
hand, we do not admit that all the kinds of radiant light given out 
by heated bodies possess this property, then in that case those facts 
connot be explained by Prevost’s theory, but they will require a new 
theory to aecount for them. ‘ 

This circumstance induces me to think that all the descriptions of 
light radiated by heated bodies have the power of heating, move or 
less, those bodies by which they are absorbed. Viewing the matter 
in this light, L have constructed the following Table, in whieh the 
logical consequences of Prevost’s theory are stated in the drst 
column, while opposite these in the second column are detailed the 


different experiments whieh they serve to explain. 











Table of the consequences of Prevost'’s theory, and the fucts which 
they explain. 

Consequences of Prevost’s theory. 4 Facts which these consequences 

** (explain. 

Rock-salt, which absorbs — little 
heat of 212 deg. Fah., gives out little ; 
while glass, which absorbs much, 
gives out much, 

‘The heat radiated by rock-salt 
has great difficulty in passing 
through a sereen of rock-sait—the 
heat radiated by glass in passing 
through a sereen of glass. 

Colourless glass, when heated, 
gives out litle light, opaque glassa 
great deal. Red glass, which ab- 
sorbs the greenish rays, gives out 
greenish rays; while green glass, 
which absorbs the red rays, gives 
out red rays. 

When a plate of glass is coated on 
its further side with lamp-black, its 
heat is the same as lamp-black heat. 

All coloured glasses appear to lose 
( their colour in the fire. 





The radiation of a thin plate of 
particle is equal to its absorption, 
and that for every description of 
heat—that is to say, in quality as 
well as in quantity. , 4 








Metals radiate little, both of heat 
Those opaque bodies which reflect ps Rly igh wb af nade ie &.. 
most, radiate Icast. Opaque bodies ieee them suser par tor > black. 
generally give out the Ba cas = of When ® bine ont white china cup 
raysat the same temperature: these] ; . NM rn 
words also express da khows fact. is heated in the fire and held in the 
dark, the black of the pattern is 
more luminous than the white. 


In conclusion I may be permitted to remark, regarding these laws 
of light, that from their simple nature some of them may have been 
observed before, but I think they are now for the first time connected 
with a theory of radiation. . 

Supplement.—The following fact noticed by Professor Kirchhoff 
is also in accordance with the theory brought forward in this 
yuper i— 

, z The spectrum of the Drummond light,” he remarks, “ contains, 
as a general rule, the two bright lines D, if the lwninous spot of the 
cylinder of lime has not long been exposed to the white heat; if the 


cylinder remains unmoved these lines become weaker, and finally | 


vanish altogether. If they have vanished, or only faintly appear, an 
alcohol flame into which salt has been put, and which is placed be- 
tween the cylinder of lime and the slit, causes two dark lines of 
remarkable sharpness and fineness to show themselves in their stead ; 
but the Drummond light requires, in order that the lines D should 
come out in it dark, a salt-flame of lower temperature. The flame 
of alcohol containing water is fitted for this, but the flame of 
Bunsen’s gas-lamp is not. With the latter the smallest mixture of 
common salt, as soon as it makes itself generally perceptible, causes 
the bright lines of sodium to show themselves.” 

Now, when we heat a piece of ruby glass in the fire, we have an 
analogous phenomenon. As long as the ruby glass is of a lower 
temperature than the coals behind it, the light given out is of a red 
description, because the ruby glass stops the green: the green here 
is precisely analogous therefore to the line D, which is stopped by an 
alcohol flame into which salt has been put. Should, however, the 
ruby glass be of a much higher temperature than the coals behind it, 
the greenish light which it radiates overpowers the red which it 
transmits, so that the light which reaches the eye is green more than 
red. This is precisely analogous to what is observed when a Bun- 
sen’s gas-lamp with a little salt is placed before the Drummond 
light, when the line D is no longer dark but bright. 

In fact, the law, “the absorption of a particle is equal to its radia- 
tion, and that for every kind of light,” only applies to the case where 
the temperature of the particle is equal to that of the source of the 
light which passes through the particle. If the temperature of the 
source of light be greater, one quality of light will predominate ; if, 
on the other hand, the temperature of the particle be greater, another 
quality of light will predominate. 





MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
Ordinary Meeting, December 26th, 1860. 
Dr. R. Anaus Saurrn, Vice-President, in the chair. 





Ordinary Meeting, January 8th, 1861, 

i. W. Binney, F.RS., F.G.S., &e., Vice-President, in the chair. 

Mr. Ransome exhibited and explained the means of obtaining a 
photograph, which, although appearing « confused series of light and 
shade, yet, when reflected from a polished cylinder, was a beautiful 
picture, : . 

Dr. Crace Calvert brought under the notice of the society an 
interesting communication made to him by Professor Arnaudon, of 


which they refuse to escape from. It is, however, better to avoid 
lead than to avoid pure water, because of its action on lead. 

A paper was read by Mr. Edward Hull, F.G.S., “On the Nature 
and Objects of Geological Surveys,” with special reference to the 
progress of the geological survey of Lancashire and Cheshire. 

After describing the various sources, both natural and artificial, on 
which the geological phn a depends for his conclusions, and 
according to which he is enabled to trace the boundaries of the for- 
mations, the author went on to observe that, so generally is the 
value of such surveys recognised, that the Governments of nearly 
all the most civilised nations had undertaken their support. Amongst 
others, France, Belgium, Germany, Russia, the States of North 
America, the British Colonies, as Canada, New Columbia, India, 
Australia, and New Zealand. 

The author then explained some details regarding the maps of 
Lancashire, so far as they had been completed by the geological 
survey of Great Britain. Specimens of these maps, both of the 
1 in. and 6 in, scales, were exhibited to the society in the course of 
| the evening. 


en 
MICROSCOPICAL SECTION, 
December 17th, 1860. 

Letters were read from Sir Leopold M‘Clintock, Mr. J. W. Read, 
of the Admiralty, and Dr. Wallich, who accompanied the former in 
the Bull Dog, in the late expedition to the North Seas. Dr. Wallich 
kindly presented to the section a few copies of his pamphlet on 
“ Life in the Deep Sea,” now circulating amongst the members. 

A letter was also read from Captain M. F. Maury, of the U.S. 
navy, promising to supply envelopes for soundings amongst the 
sperm whalers, and other vessels trading to the Pacitie Ocean, &c. 

Specimens of incrustations from the boilers of the steamer Edin- 
burgh, trading from Glasgow and Liverpool to New York; from 
the steamer Khone, from Liverpool to Venice, Trieste, &e.; and 
from the steamer Minho, from Liverpool to Lisbon and Oporto, were 
received from Mr. W. A. Hayman, of Liverpool. The incrustations 
are as hard as marble, breaking with a crystalline fracture, and 
showing, by different coloured strata, the-crust obtained from har- 
bours and from the open sea. Mr. Dale stated that the component 
parts of the incrustations are sulphates of lime, magnesia, &c.; he 
recommended maceration in bicarbonate of ammonia to obtain cal- 
reous shells, and in weak acids or muriate of barytes to obtain 
silicious shells. Various members took specimens for examination. 

A letter was read from Captain Andersen, of the Cunard steamer 
Canada, from Liverpool to New York, accompanying specimens of 
the soundings taken during his last voyage across the Atlantic. 
Captain Andersen was kind enough to send the soundings by post 
from Queenstown, by which means they arrived just before the 
meeting. 

Mr. W. H. Heys, of Hazel Grove, exhibited his newly invented 
kaloscope, by means of which he obtains refracted and reflected light 
of different colours at the same time upon objects under the micro- 
scope, producing beautiful effects in some cases. 














New Breecu-Loavine Rirte Gux.—aA very fine piece of ordnance, 
constructed on a new breech-loading principle by Messrs. Wheatley 
Kirk and Co., engineers, Manchester, has been testedon the shore at 
Crosby. The gun is manufactured of patent puddled iron; it 
weighs about 9 ewt., and is 7 ft. long, with a din. bere and 12 Ib. 
calibre. The breech combines a variety of important improvements, 
by which fall blowing out of the vent or breech piece is said to 
be rendered impossible, and a great rapidity of loading obtained. 





whose works the piece was first tested on Thursday last. This new 
piece of ordnance is somewhat less in size than Mr. Whitworth’s 





‘Turin, to the effect that oxalate of ammonia c —— modifies the 
action of yellow prussiate of potash when mixed in solution with a 
salt of peroxide of iron. Thus, if oxalate of ammonia be added to 
this metallic salt, it will give no prussian blue when a solution of 
yellow prussiate of potash is added: but on the addition of an acid, 
prussian blue is immediately produced. The knowledge of this fact 
may be interesting to calico printers, as it will give them the means 
of easily producing prussian blue on their fabrics. To attain this 
desirable end, the printer will simply have to pad his fabric through 

| 


a mixture of persalt of iron and oxalate of ammonia, dry, and print 
an acid where he wishes to produce the blue. 

After Dr. Calvert had made a few more remarks on this subject, 
he stated that he had lately examined several varieties of snuffs, 
which he had found to be more or less impregnated with lead com- 
pounds, especially the black rappee, and he found on further investi- 
gation that the presence of lead was due to the corrosive action of 
the snuff upon the lead foil used for pach ing it. Ile also stated that 
it was his intention to examine several other substances usually 
packed in lead foils, and that he would lay the results of his obser- 
vations before the society, as he thought it highly desirable to make 
the public aware of such sources of injury and to induce manufac- 
turers to adopt means to avoid inflicting this serious evil on their 
consumers. 

Dr. Calvert concluded by stating that he had been engaged for the 
last few months in investigating the action of the Manchester Water- 
works water on various kinds of leaden pipes, and that he was 
arriving at such results as would show the necessity for serious con- 
sideration on the part of the inhabitants of this city with respect to 
the evils arising from the introduction of the water into their dwell- | 
ings through leaden pipes. / ; _ 

Being requested by the chairman to give his opinion, Dr. Angus 
Smith said that he had never found any Manchester water which 
had passed through lead pipes to be entirely free from lead. At 
the same time, the quantity is in almost all cases so small that, 
as far as we know, it can produce no bad effects, and is 
practically equal to nothing. There is, however, a great difti- | 
culty in knowing what is hurtful; medical men had not settled | 
the point. Persons said to be suffering from lead paralysis were 
known to have taken water with as little as l00th of a grain of 
oxide of lead per gallon, whereas it) was considered generally not to 
be hurtful until it contained 1-4 th of agrain. We have little idea 
of the extreme susceptibility of some persons, and it is better to 
avoid lead as much as possible, Short lead pipes may be used with- 
out fear in Manchester, especially if the water which has stood over 
night be thrown away. Long lead pipes should be avoided, and 
lead cisterns are extremely dangerous, especially with soft waters, 
including Manchester water. (Iere instances were given.) Soft 
water dissolves lead more readily than many hard waters, and if 
the hardness be due only to the earthy carbonates, the lead becomes 
coated instead of being dissolved. But if the hardness be due to 
chlorides or nitrates, the water dissolves lead much more rapidly 
than pure water (referring to what he had written on this). He gave 
an instance of water from a cesspool obtaining, by oxidation of its 
impurities in a porous soil, much nitric acid, which along w ith the 
chlorides always found in such cases, caused the adjacent water when 
drawn up by a lead pump, to have a very strong taste of lead salts. 
It is remarkable that this water was drunk for some years, but 
ultimately caused the death of two or three persons, _ It is a mistake 
to suppose that pure water dissolves lead more than all impure 
waters, Some very pure natural waters dissolve lead simply because 
they contain chlorides, although in small quantities. Such waters 
sometimes come from clay slates, aud similar formations. As to peaty 
water, it was of two kinds, occasionally acid, with some action on 
lead, but in most cases alkaline, the peaty matter not dissolving lead. 
Some lead pipes were more easily affected than other, Dr. Smith 
gave an instance of a lead pipe, nearly an inch in thickness, with 
holes pierced through the sides in various places by the action of the 
water; others are much more equally corroded. He had spent a 
long time in obtaining a suitable coating for lead, to protect the 
water from its action, and had not quite succeeded; but he had given 
his results to a friend, who had gone further, and, having obtained 
great success, patented the process. However, he was told that no 
one would buy lead pipes of the kind, as they cost half a crown 
per ewt. more than the ordinary ones. People complain of evils 


| in the course of the day. 


| forany periodof service, 


homogeneous iron 12-Ib. breech-loader, and while the outline of the 
instrument is beautifully symmetrical, it is evidently a most 
formidable weapon. It is mounted on a patent steel gun-carriage 
and timber of light construction, The experiments were superin- 
tended by Major Clay and Mr. 8. J. Paris, engineer, the latter 
gentleman representing Messrs. Wheatley Kirk and Co, About a 
dozen charges were tired, the range being one mile, and, although 
the sighting was not directed by a regular military man, the result 
was highly satisfactory. The average elevation being 5 deg., 
with a charge, in each case, of 14 Ib. of powder, a range of 1,760 
yards was obtained, with a deflection of each shot as follows :— 

On the line 

1 yard to the left. 


en a a ee 
No. 2, ss we ce *6 do as . 
No. 3. .. -» lyard to the right. 
No. 4. ; oe Se ae we. 98 «. 1lyard to the left. 
No. G. wc sc so os of co of eo Sp yard to the tet. 
No. 6. ee ey eT +» 4 yard to the left. 
No.7. «ce oe of 6 cc ec eco eco Un the line. 





Several practical persons on the ground spoke very highly of the 
new weapon, wd doubtless when its performances are more publicly 
known, it will be generally adopted for field operations. It may be 
stated that Messrs. Wheatley Kirk and Co. have received orders from 
a foreign government for the manufacture of a number of these 
patent rifle guns.--Manchester Guardian. 

“UntawreL Tureats” py Workmex.—A case, Walsby v. Anley, 
heard in the Court of Queen’s Bench on Saturday, was an appeal 


| from a conviction by one of the metropolitan police magistrates, 





under the 6th George 1V. ¢. 175, s The question involved was 
whether a communication in writing made by a workman to his 





| master, whereby he intimated his intention of immediately quitting 


his service if certain men, who had sigued a declaration, were not at 
ence discharged, could be construed into an “ unlawful threat ;” 
within the meaning of the Act. The joiners in the employ of the 
respondent, among whom was the appellant, signed a paper requiring 
their master to dismiss two workmen who had signed a declaration, 
threatening, in case of non-compliance, to leave his service ina body 
The police-magistrates having con- 
Victed the appellant, this appeal was brought. The Lord Chief 
Justice, after a very long consultation with his brother judges, in 
delivering judgment, said he was of opinion that this conviction 
ought to be attirmed. He was decidedly of opinion that every 
workman in the service of an employer was entitled to the free and 
unfettered exercise of his own discretion whether he would con- 
tinue in that employment so long as he had not entered into a contract 
It entirely rested with him whether he would 
remain in such employment with other persons with whom he might 
net choose to work. And more than that, if several men in the 
employment of a master consider other persons in that employment 
obnoxious to them, either personally or on account of their character 
or conduct, they have a perfect right to put to the employer the 
alternative whether he would discharge the obnoxious person and 
retain their services, or discharge them and retain the services 
of the obnoxious person. Any workman might leave his 
master’s employ for any reason he might deem _ sufficient, 
and there was no law to control him in that respect. But if men 
went farther than that, and did not fairly put the alternative to the 
master as to whether he would keep or discharge them, but seek to 
coerce the master by the threat of doing something which was 
likely to operate to his injury if he did not discharge certain other 
persons, against whom they had some objection, from his employ, he 
thought they properly came within the clauses of the Act of Par- 
liament. In this case it way not that where a man put the question 
to the master to enable him to exercise his discretion, but the object 
was by striking at a particular conjunction to coerce the master into 
yielding to their request. If they had put the question to him for 
the bona fide purpose of ascertaining his intention, so that they 
might have had an opportunity of exercising their own honest 
wishes of going or remaining, it would not have amounted to a 
threat, but, under the circumstances, he now thought, although at 
first he had had great doubts upon the subject, that the appellant had 
brought himself within the clauses of the Act, and, therefore, that 
the conviction was right. The other learned judges having con- 
cured, the conviction was affirmed. 





The forgings were made by the Mersey Steel and Iron Company, at * 























Jan. 25, 1861. 


THE ENGINEER. 


53 








RIFLED CAST-IRON SERVICE GUNS. 


Mr. Basuiey Brrrren has just printed the following, on his 
system of muzzle-loading rifled cannon :— 

In 1854 a system of muzzle-loading rifled ordnance was sub- 

mitted, by Mr. Bashley Britten, to the authorities of the War-Office. 
It was proposed to apply this invention to the existing iron and 
brass guns of the service, or to new guns of a stronger nature; the 
advantages to be derived being proportional to the strength of the 
guns employed. During the six years that have elapsed since it 
was proposed to the Government, Mr. Britten has unremittingly 
used every possible effort to obtain for his scheme a fair trial. He 
has at length so far succeeded in this that the present authorities of | 
the War-office have enabled him to make experiments on a scale of 
considerable magnitude, and he is now anxious to submit the follow- 
ing facts to the consideration of those who take an interest in such 
subjects. 
The first experiments were made in the early part of 1855, and 
the correctness of the principle of the invention was then fully 
established. The following guns have now been tried under official 
superintendence :— 





Inches. 
2— 9-pounder cast-iron guns, of 17 cwt. each.—Bore, 4°2 
s— i pea we. 58 cwt. ,, » C875 
1—s2 ,, me “a 5K ewt. ,, » 64 
” ” ” 9 ewt. ,, » 812 


These are ordi service guns, taken indiscriminately from 
store and rifled, on Mr. Britten's plan, which consists of a few broad 
grooves yy in. deep. The projectiles employed are on the expand- 
ing principle, and are of simple construction, and inexpensive. Up 
to the present time (December, 1860), there have been fired :- - 


About. 
From the 2— 9-pounder rifled guns, 54 rounds of shells, 144 Ib. 


M 1—32 do. (rifled in 1856), 300, » 4 ,, 
es i—32 do. a7 in 1860), 300 ,, « Gwe 
Se 1—68_ do. (rifled in 1860), 300 ,, » 9 ,, 


The other four guns (rifled in 1860), have been subjected to 
another trial of a severe character, with a view to test their strength | 
as rifled guns :— 

From each of two rifled, 32-pounder service guns, 58 ewt. each— 
10 rounds, with proposed shells of 48 lb. each. 

10 rounds, with Lester shells, on same principle, 72 Ib. each. 
10 rounds, with solid shot, on same principle, 96 Ib. each. 

From each of two rifled, 68-pounder service guns, 95 ewt. each— 
10 rounds, with proposed shells of 90 Ib. each. } 
10 rounds, with heavier shells, on same principle, 135 1b. each. | 
10 rounds, with solid shot, on same principle, 180 Ib. each. | 

The main object of all these experiments has been to ascertain 
whether the cast-iron guns are strong enough to be converted 
into rifled guns, without undergoing any process of strengthen- 
ing. The result has been that in no instance has any service gun 
burst or apparently suffered injury, to which this system has been 
applied. 

The charges of powder employed by Mr. Britten with such guns 
is only about one-half of the usual service charge, viz., 14 Ib. for 
the 9-pounders, 5 lb. for the 32-pounders, and 74 Ib. for the 68- 

ounders ; at the same time the weight of projectile is increased by 

alf as much again as the service solid shot; so that the 9-pounder 
is converted into a 15-pounder, the 32-pounder into a 48-pounder, and 
the 68-pounder into a 90-pounder. With these conditions of charge, 
it is the conviction of the inventor that the service guns, when 
rifled, are not subjected to a more dangerous strain than is produced 
by the usual heavy service charges of powder. The recoil of the 
rifled guns, so fired, is invariably much less than that of the smooth 
bores; so that there is presumptive evidence of the strain from 
within being in reality less. 

Mr. Britten has not yet had opportunities of developing the ad- 
vantages of his plan, by trying those modifications of details 
essential to complete results; the following particulars, however, 
will serve to convey a general idea of what has been accomplished. 

Practice with a rifled cast-iron 32-pounder service gun.—Charge 
of powder, 5 Ib. ; shells, 48 Ib. each, holding 4} Ib. powder; eleva- 


tion, 233 deg. :— e 
Time of Deviation from Range 
Recoil. : “ , 
Flight. line of Aim. first Graze. 
4 > Zin... .. 23” 8-l0ths .... 6 yardsleft .. .. 5,583 yards, 
hc se «= w. 0 Oe Silas ace ‘ 
ee. 2s Se s right oy 
ig ss ee eager Ge 
4ft.6in... ..9875 .. .. .. 20 yardsright .. 5,179 ,, 
> : iM... 23" . Py ers 4 os ~~ Fy ° ie ve 
. Gin. .. «. 23” oo ce oe » te? e- 5,6°¢ - 
4 ft. Gin... .. not observed oo & gp MiB ce es BOO 
4. 6in. .. .. ”» o «¢ BD » MR ae 3 BO 
OO. OM. co se ” eo o & 4 wight oe «= 





4 ft. 6 in. Average. 74 yards, 5,585 yards. 


To show the advantages due to the rifling, the following further 
details are extracted from an official report := 
Practice with a smooth-bored 82-pounder service gun, with ser- 
vice charges.—Solid shot, 32 lb.; charge of powder, 10 Ib. ; eleva- 
tion, 103 deg.— 
: Deviation from Range, 
Recoil. line of Aim. first aon. 








9 ft. «+ ef eo 24 yards right .. .. .. 2,768 yards. 

9 ft. oo os oo BB gp BED 0c cc os Gee on 
S86... «© «© Bp a je on. ae ee. 
Peewee an aw Ee fs atn wu ss Be 

OR. SEA. co co BB gp SED cc 1c 3s GO op 

SR Oia «= « | » WE tc oo oo ERO @ 

9 ft. 34 in. Average. 25 yards. 2,738 yards. | 


To render the comparison more equal, the details are given of the | 
same number of rounds fired from the rifled 32-pounders at a rather 
lower elevation than the smooth bore. 

Rifled 82-pounder service gun, elevation, 10 deg.; charge, 5 Ib.; 
shells, 48 Ib. :— 


, | 

; Time of Deviation from Range, 
Recoil. Flight. line of Aim. first Graze. | 
6ft.O0in. .. .. 11”6 « .. 3 yards left .. .. 8,304 yards. | 
Ca ak. oo ec BOO se os In line own ee } 
6 ft. 0 in. .. . 11"7 o .. lgyardsright .. .. 8,359 ,, | 

CE. 2M. co «co "ET 2c oe 8 oo Mees ss OOD wy 
SCS oc oo HSE .. ae 3 oo MD co oo OO | 
C36 « «wr. . §& »« WM. «. CH « | 


These were successive, not selected shots. On one day seventy- 
five rounds were fired from the rifled gun, and, including all the 
shots, the average lateral deviation from line of aim in fifty-six 
rounds at about 1,000 yards distance was 1 yard 7 in.; and of the 
remaining nineteen rounds at five deg., with a range of 2,035 
yards, the average deviation was 2 yards 2 ft. On another occasion 
when fifty rounds were fired, the average deviation of twenty-five 
shots at 1,850 yards, was under 2 yards; and the other twenty-five 
shots at 3,100 yards, was less than'4 yards. : 

The 9-pounder guns tried in 1855 were very unsuitably rifled, 
but the following range was obtained, which affords another compa- | 
rison :— 


Range, 
Charge. Projectile. Recoil. at 5 ati0 
deg. deg. | 


Rifled 9-pounder cast-) 

fron service gun, length, }1 1b. 12 oz. 34 7b. shell 
5-ft. 6-in. bore, 4°2. ) 

Smooth bored do. do. 31d. 
Armstrong, 12- pounder 

breech loader, inti, lib. oz. 12 Ib. shell ——- 
5 ft. Gin. ; bore, 3. 


4 ft. 5in. 1,9 0 3,200 


9 ib. solid shot 6 ft. 1,650 3,203 


1,836 3,20 | 


The only 68-pounder rifled service gun which has been tried for 
range is also unsuitably grooved for oltaining precision, but the 
followlng are the details of five consecutive rounds fired at the 
highest elevation which the ordinary carriage affords. _On this 
occasion the wind was contrary, and rather across the line of fire. 


68-pounder rifled service gun, 95 ewt.; bore, &12; charge, 
7 lb. 8 oz. ; shell, 90 Ib. ; capacity of shell, 84 Ib. ; elevation, 23} deg. 


Recoil Time o Deviation from 
‘ fi 


t. line of aim. wang. 


5ft.é6in. .. .. 2973 .. «. Bl yards left .. .. 5,874 yards 
SR.3im. .. oo BT oo -- F » Mime .. « ER » 
56%. Gin. .. .. 278 . - WW , right .. . 56442 ,, 
5 ft. 6 in. s oc BES ae oe OS lg CE lk we EM 
5 ft. 6 in. o Wt. - BD, oo cc 6,004 ,, 


The advantages to be gained | the rifling of the present guns, as 
evidenced by the experiments hitherto made with Mr. Britten's 
system, may be thus briefly stated :—1. At nearly 6,000 yards range 
the rifled guns have considerably more precision than the smooth 


| bores at less than 3,000 yards, and are, therefore, serviceable at twice 


the distance. 2. The rifled guns throw projectiles 50 per cent. 
heavier than the service round solid shot. 3. These projectiles are 
shells which will contain four times as much powder as the round 
service shell. 4. These shells may be fired with the time fuze, or 
may be made to explode by concussion at striking. 5. Segment 
shrapnel, on the same principle, will break up into five times as many 
fragments as the smooth-bore shrapnel. Molten-iron shells may 
also be fired on a similar principle with a far greater capacity for 
hot metal than the round shell. 6. The rifling of the guns will in 


no way interfere with the use of the round shot and shell whenever | 
e 


it may be desirable to employ them. 


The rifling of the guns is a simple operation which may be effected | 


with proper instruments either on board ship or elsewhere. At the 


Royal Gun Factories at Woolwich the cost of this work is estimated | 


at only about twenty shillings per gun, it involving only ten hours 
labour. The guns are loaded with the ordinary instruments with no 
less facility than the smooth bores, no lubricating substance, nor any 
extra appliance is required, and no alteration of any kind is required 
to the carriages. 

It is to be borne in mind that Mr. Britten's system of muzzle- 
loading rifled ordnance has not yet been tried on equal terms with 
the breech-loading systems, which now have received ao large a 
share of public discussion. He has hitherto only experimented with 
cast-iron guns, such as have been declared by high authorities to be 
incapable of being rifled with advantage. Though naturally desirous 
of the opportunity of a fair competition between his system and that 
of others, with guns of equal strength, Mr. Britten has felt that, if 
successful in improving the efficiency of the immense stock of guns 
now in existence up to an approximation to the new standard of 
efficiency required inartillery, such a work would be certainly of no 
less value than the production of new guns even superior to anything 
yet made. It is estimated that there are at present about 20,000 guns 
of all sizes belonging to the nation. These, with their carriages, 
implements, and stock of shot and shell, represent a national property 
of vast amount. Yet such is the inferiority of these in their present 
state, at anything beyond close range, to rifled cannon, that it will 
be necessary, if they cannot be improved, to condemn them all, and 
replace them with other guns, other carriages, and other stores of 
shot and shell, each of a far more expensive and complicated nature. 

When the capabilities of the existing guns shall have been fully 
tested with the system here advocated, it is the conviction of the 
author, that for any services, except those of a special character, the 
practical efficiency of cast-iron service guns when rifled will hardly 
be surpassed. From the material they are made of, and from their 
large bore, they cannot be safely fired with projectiles of such shape 
and weight as will afford the longest possible range at very high 
angles of elevation. The value of this long range, however, is 
denied by practical artillerists, in consequence of the limits of vision, 
and the few occasions on which it could be turned to useful account. 
No one has expressed this opinion more clearly than Sir William 
Armstrong. 

In the discussion “ On the Construction of Artillery,”* which took 
place at the Institution of Civil Engineers in February last, he 
stated (page 124)—* The fact was, that however perfect the weapons 
might made, the fate of a battle would never be materially 
influenced by very distant firing. The real struggle would always 
lie within a distance of 2,000 yards, and the first consideration 
should be to make the weapons as destructive as possible within that 
limit.” The question, therefore, really is, whether the old guns, 
when rifled, will not be as effective as any others up to 2,000 yards 
range. 

This distance is well covered by an elevation of five degrees, with 
the large bored rifled service guns. Even 3,000 yards is reached by 
the rifled 9-pounder service gun with the same elevation as the 
Armstrong 12-pounder requires. Sir William Armstrong further 
states, that “the power of a shell depended upon the magnitude of 
its bursting charge, and a large bursting charge involved a large 
diameter ;” “a shot of large diameter, by making a larger hole, and 
producing more splinters and greater displacement, was in general 
more efficacious than a long, narrow bolt.’ 

The diameter of the bore of the Armstrong 12-pounder is three 
inches, while that of the rifled 9-pounder service gun is 4°2 inches. 
The bore of the 100-pounder Armstrong is 7 in., while the bore of 
the 68-pounder service gun is 8°12 in. Whatever inferiority, there- 
fore, the rifled service gun may have at very high elevation, it has 
the same positive advantage over the small-bored Armstrong that 
the Armstrong has over the smaller bored Whitworth gun, viz., 
greater size of projectile. 

There is one other most important point in favour of guns on the 
old pattern—their extreme simplicity and cheap construction. In 
no degree liable to injuries from slight ion on external 
polished surfaces and screw fittings, they may occupy their proper 


| places in exposed situations, subject year after year to the effects of 


wind and weather, and yet be always ready for immediate use. 
And when it is remembered that this exposure is, after all, the 
chief element in the destruction of guns; that they are, compara- 
tively, seldom worn out by firing, but become unserviceable from 
the effects of honeycomb and rust, a great question arises, whether, 
with the greatest care, the breech-loading guns, which depend 
upon the easy working of a screw or slide, would not, in the course 
of time, prove far less enduring than the cheap and simple muzzle- 
loaders. 





DESCRIPTION OF AERTS’ WATER AXLE-BOX. 
By Mr. Sampson Lioyp, of Wednesbury.t 

Tue attention of engineers and carriage builders has been con- 
stantly directed to improvements in railway axle-boxes, as shown by 
the various contrivances that have been invented for the purpose. 
These, however, have all included the use of oleaginous matter as a 
lubricator, though it is well known there is an inherent defect 
attached to such a material, since the brass bearing must be heated 
by the friction of the journal before the grease can be brought down 
to lubricate the bearing. If a perfect lubricator for railway axles 
could be obtained, it would effect a great saving both of tractive 
power and also of commercial cost, as compared with a material that 
performs its duty in an imperfect manner. The essential conditions 
for a good method of lubrication are—first, there should be a constant 
and abundant supply of a pure lubricating fluid; and, secondly, the 
working parts should he always kept free from foreign substances, 
the tendency of which is to increase the frietion or to intereept the 
free contact of the lubricating material with the bearing surfaces. 
These conditions are successfully fulfilled in the simple construction 
of axle-box now about to be described; the principal feature of 
which is the use of water as the lubricator, in place of oil or grease 
which has generally been used on railways, thus avoiding the many 
inconyeniences that have resulted from the use of fatty substances. 

The water axle-box, which is the invention of M. Aerts, of 
Belgium, i nin Figs. 1, 2, and 3; Fig. 1 is a longitudinal 
section of a rail t\ axle-box, Fig. 2 a transverse section at the front 
part of the box, and Fig. 3 a transverse section at the centre. On 
the end of the axle a cast-iron dise 4 is firmly fixed, working in a 
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round with the axle raises the water by the centrif force of it 
rotation into the upper part of the axle-box, where it is caught by 
the brass scraper C resting loosely on the top of the disc, and is 
discharged into the inclined spout D, which conducts it directly over 
the axle, and thus lubricates the bearing completely and con- 
| tinuously. The lubrication thus commences as soon as the carriage 
is put in motion, and the quantity of water lubricating the i 
is increased in pepeten to the velocity of rotation, since the faster 
the disc turns the greater is the quantity of water carried up with it. 

The joint at the back of the axle-box is made by a cast iron collar E, 
shown enlarged to half full size in Fig. 4, keyed on the axle im- 
mediately behind the journal; it is turned accurately on the outside 
and runs within a leather collar F, shown black in the drawings, 
that is made to be just a fit upon it; this leather collar is rivetted 
inside the annular cast-iron disc G, and is kept always close upon 
the collar by the slight pressure of a small india-rubber band or steel 
spring 1 surrounding it. In order to prevent leakage of water 
| between the leather F and the cast-iron collar E, where the friction 

takes place in running, the flange of the collar E is made of a 
| conical form, and the inner side of the disc G is similarly shaped, as 
shown in Fig. 4, so that, by the rotation of the collar E, the water 
is thrown away from the joint by centrifugal force, and returned 
into the axle-box. The dise G is held up against the back of the 
| axle-box by the outside back-plate H, Fig. 1, and has a thick india- 
rubber ring K let into a groove in its face, which presses against 
| the back of the axle-box and forms a water-tight joint ; allowing for 
the box coming down as the brass wears, and at the same time 
affording sufficient elasticity to admit of a slight play of the disc 
within the space at the back of the box whilst running. When the 
axle-boxes are well fitted and the joint at the back properly 
made, as shown in Fig. 4, there is no leakage of water, and the 
level of the water does not perceptibly vary during a long time of 
running, since that which has lubrieated the axle returns into the 
reservoir B in the lower part of the box; and the amount of 
evaporation of the water is in practice so small as to be scarcely 
appreciable, 

With the ordinary method of lubrication, if an axle gets heated it is 
cooled by throwing water on it; but in the water axle-box, the water 
being poured over the axle ina continuous stream, effectually prevents 
it from heating. Water has also the advantage of allowing all solid 
particles to sink to the bottom of the reservoir; but where grease is 
used they remain mixed with it, and thus become the chief source of 
wear and heating of the bearing. in order to clean the reservoir B 
it is only necessary to unscrew the plug L in the lower part of the 
box, which allows the dirty water to run out; and by means of a 
syringe, such as is used in cleaning the carriages, the reservoir can 
be thoroughly rinsed through; the screw is then replaced, and a 
supply of fresh water poured into the box through the lid M. This 
process is therefore neither difficult nor expensive in the water 
axle-box; while with the ordinary grease-box, when it gets out of 
order, the carriage must be raised and the bolts of the box unfastened, 
which requires considerable time and the attendance of several 
workmen. If the reservoir B should accidentally be omitted to be 
filled with water, or if by any means the water should run out of the 
box, there is still an ordinary grease-box N as a reserve to fall back 
upon, which will come into use on an emergency, the upper part of 
the box containing a supply of grease like an ordinary axle-box; 
but as the waste of water is so very small, such a case is not likely 
to occur when proper care is exercised. 

Before fixing the water axle-boxes in place the brass bearing and 
axle are both well greased, so as to prevent oxidation of the metal by 
the water; while the water prevents the contact of the two metals 
as it passes between the two greased su’ In practice the grease 
is found to solidify after a short time of running, and forms a sort of 
varnish of a dark brown colour, thus proving the absence of actual 
contact between the two metal surfaces; for were it otherwise, the 
surface of the axle would become polished. 


This water axle-box has been tried on the Great Northern Railway 
during the early part of this year, on a second-class carriage having 
| two of the bearings fitted with the water box and two with the ordi- 
nary grease box used on that line. The result of five weeks’ running 
over a total distance of 9,819 miles was that the brass bearings of the 
water axle-boxes were not found to be diminished in weight, while 
the bearings of the grease boxes had lost together 4} 02.; and the 
water boxes ran 7,326 miles without requiring to be replenished with 
water. ‘Trials of the water axle-boxes have also been made on the 
Eastern Counties Railway during the past and the —— year: the 
two bearings of one axle in a first-class carriage of an express train 
were fitted with the water axle-boxes, and those of the other axle 
with the ordinary grease boxes; after running a total distance of 
11,249 miles during two months’ constant working, the brasses in the 
ordinary boxes had lost together 30 oz. in weight, while those in the 
water boxes had lost together only 7 oz. or less than one-fourth, the 
wear of the brasses occurring principally at the shoulders of the 
bearings. The consumption of grease in this trial was 8} Ib. in the 
two ordinary axle-boxes, and in the water boxes 3 lb., which how- 
ever was all consumed on one journey and in one box, in conse- 
quence of the box having been by neglect allowed to run without 
water on one occasion; but ho inconvenience was occasioned, as the 
tallow in the reserve grease chamber was quite sufficient to lubricate 
the bearing in the absence of the water. In a subsequent trial on 
another first-class carriage, during two months’ constant running, 
the water axleboxes worked remarkably well; they ran for many 
days a distance of 252 miles daily without requiring additional 
water, and were not supplied with any grease after that originally 
put in. 

By this method of using so simple and perfect a lubricating 
material as water, the cost of oil or grease is saved, and it is caleu- 
lated that a considerable saving of traction results from the almost 
total absence of friction, while the wear of the brasses and journals 
is reduced to a minimum; so that instead of the brasses lasting on 
the average only nine months, as is ordinarily the case, their time of 
running is greatly increased. 

Mr. Lloyd showed a specimen of the water axle-box for railway 
carriages, and a model of its application to bearings of shafting. He 
had brought the subject forward because his experience of the 
axle-box had been very satisfactory, as regarded its application both 
to railway bearings and to shafting revolving at a rapid rate; and 
improvement in lubrication was of great importance, particularly for 
the axles of railway carriages, where the present cost of grease 
and renewal of brasses formed such a large item of expense. At 
Mr. Leech’s mill at Staleybridge, where the water boxes had been 
applied, there was a large shaft that previously caused great 
difficulty by heating and requiring oiling two or three times during 
the day ; but by applying the water boxes the shaft had now been 
running more than a year without any heating taking place, and no 
trouble had been experienced with the bearings ; they continued 
working quite satisfactorily, the grease having formed a varnish over 
the bearing surfaces. 

M. Aerts explained that the principle aimed at in the water 
axle-box was to have greased surfaces for the bearing, with a 
constant stream of water running over them, 80 as to interpose a 
film of water constantly between the rubbing surfaces, preventing 
contact of the two metallic surfaces, and thereby removing the cause 
of heating. The principle of Inbrieation by means of water was 
not a new one, having previously been used for stationary bearings in 
mills, as in the case of the bearings of rolis; but in such instances 
the water was employed in a current running over the bearing to 
keep it cool, and was all allowed to run away ; and it was therefore 
not applicable in that manner either for the bearings of railway 
carriages or for factories, Jn the form of railway axle-box first 
made, the box was made to open in front for pouring in the water 
with the ordinary grease lid on the top; but this construction was 
rather complicated and not convenient for filling the box with water, 
and the opening in front allowed some leakage of water when the 
carriage was in motion. It was then tried to pour in the water 


| reservoir of water B.- When the carriage moves, tie disc turning 
| 








through the top, and for this purpose the opening at top was divided 
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into two separate parts, as shown in the drawing, both closed by the 
—_ lid, the water being poured in at the front and the grease at the 
ack, 

The most difficult part to make complete was the joint for closing 
in the box at the back, so as to prevent leakage of water, and in the 
first boxes considerable leakage took place at this point, the centri- 
fugal force produced by the rotation causing the water to be driven 
up the curved shoulder of the journal and thrown right against the 
joint, so thatthe boxes would run only 110 or 120 miles, and then 
required a fresh supply of water to make up for the leakage. This 
led to fixing the cast-iron collar on the axle, immediately behind 
the journal, baving a flange raised on the end next the journal, to 
prevent the water being thrown off the journal against the leather 
collar forming the joint ; the back of this flange was made of a 
conical form, in order that any water finding its way to the joint 
might be thrown off by the centrifugal force and returned into the 
axle-box. The leather collar within which the friction of the axle 
took place in running was moulded exactly to the size of the axle, 
antl kept close upon it with a gentle pressure by an India-rubber 
band or steel spring outside the collar. The metal disc or plate con- 
taining the leather collar was held tight up against the back of the 
axle-box, with a thick india-rubber ring between, which made a 
water-tight joint all round; and this india-rubber ring was not 
exposed to any wear, as the metal plate was stationary against the 
back of the box. It was found desirable to allow a slight leakage 
of water at the leather collar where the friction took place, in order 
to ensure the leather being kept always moist, so as to prevent it 
from being worn away by getting dry and heated by the revolution of 
the axle; when this precaution was taken, the leather collar was found 
to last eight months in constant work without any wear. It was 
possible to run 1,000 miles without any fresh oma of water to the 
box; but in practice it was advisable to replenish the boxes with 
water every day, or after running 400 or 500 miles. For emptying 
the water quickly out of the axle-box, the hole at the bottom of the 
box was now closed by an india-rubber washer held up by a spring, 
instead of by a screwed plug, to save time and trouble and avoid 
requiring any tools; the handle of the spring came up in front of 
the box and had a slot in it, so as to be readily fixed open for the 
water “y run out, or closed securely when a fresh cunptr had been 
poured in, 





In order to keep out the dust at the back of the box, a recess was 
formed on the face of the wheel boss by a projecting rim covering 
over the end of the leather collar; so that the joint was completely 
covered and protected from any acces of dust. For the same pe. 
pose the hinge of the grease cover on the top of the box was made of 
such a form that no particles of dust should be drawn in by it into 
the box in opening the lid, the hinge being made to overhang the 
metal of the box, as shown in the drawing, so that there was no 
place for dust to lodge upon. 

Instead of allowing a certain amount of end play in the collars of 

the brasses, as in ordinary axle-boxes, to admit of running round 
curves with ease, iu the new axle-box fhe box was allowed to play 
freely under the spring laterally, by means of three small rollers 
fitted in the underside of the spring clip; with this plan there was 
no noise or jolting in passing from a straight line to a curve. 
“Mr. W. A. Adams observed that the new axle-box appeared from 
its construction to be much more expensive in first cost than the 
ordinary boxes, and he did not see how sufficient economy could be 
obtained by it, either in wear of brasses or in grease, to compensate 
for the extra first cost. He had found ordinary brasses were not 
worn out in so short a time as nine months, but would run a good 
deal longer; and from the average of long experience in the main- 
tenance of railway wagons, the total cost of supplying grease and 
attendance was covered by 13s. per annum per wagon, which left 
but a very small margin for saving to make up for the greater first 
cost of the water axle-boxes. There would also be a difficulty he 
thought with water axle-boxes, from the water freezing in them in 
cold weather, when a train of wagons had to stand in a siding where 
there was ng one to attend to them and let the water out; the ordi- 
nary grease boxes could be left a long time without attention, and 
required looking to only now and then at principal stations, while 
they were not affected by hot or cold weather. 

M. Aerts replied that the economy in wear of brasses was 4 very 
important point of advantage in the water axle-box, as regarded 
saving in working expenses; for at present the cost of repairs, 
including material and workmanship, greatly exceeded that of 
grease, amounting to ten times the cost of grease on the Eastern 
Counties Railway, and four and a half times on the Great Northern 
Railway, the variation arising from differences in the circumstances 
of the traffic over the two lines. In the water axle-boxes, however, 
the wear was reduced to a minimum, the two greased bearing sur- 
faces being kept from actual contact by a thin film of water between, 
so that they acquired a varnished appearance, instead of becoming 
polished by friction, as would otherwise be the case; and accordingly, 
in the comparative trial that had been made on the Great Northern 
Railway between a pair of the water axle-boxes and a pair of the 
ordinary grease boxes, fitted on the same carriage, the brasses of the 
latter lost 44 oz. together in running nearly 10,000 miles, while 
there was no reduction of weight in the brasses of the water axle- 
boxes. And in the similar trial on the Eastern Counties Railway, 
the brasses of the ordinary grease boxes lost together 30 oz. of their 
weight in running about 11,000 miles, while those in the water axle- 
boxes lost only 7 oz. together, or less than one-fourth. With regard to 
the saving in grease, the ordinary grease boxes had now to be filled 
again after running only forty or fifty miles, requiring attendants at 
various stations on the road; but the water axle-boxes would run, if 
necessary, upwards of 1,000 miles without needing a fresh supply 
of water, so that they would dispense with attendants on the road, 
and would need attendants only at terminal stations. The saving 
thus effected in attendance would allow of a few more men, if re- 
quired, at the ae stations in cold countries, such as Rus-ia or 
Canada, to look after wagons standing in sidings, and to let out the 


water from the axle-boxes in frosty weather, which was quickly done 
by releasing the spring closing the bottom hole; but in this country 
it was not necessary to let the water out, and water axleboxes had 
been running on the Eastern Counties Railway during the past two 
winters, in which the water had never required to be let out to pre- 
vent freezing, nor had any difficulty been experienced from that 
cause. 











Mr. Lloyd remarked that the advantages ‘of the water axle-box 
were more pafticularly apparent in the case of swift passenger 
traffic, which at present required attention to the grease boxes of the 
carriages at each stopping station, The saving in cost of mainte- 
nance of brasses would be very considerable with the new axle-boxes, 
for on the Great Western Railway the carriage brasses lasted only 
about eleven months on an average; but the great reduction of 
friction in the water boxes was shown by their keeping quite cool in 
running, and he had travelled with these axle-boxes, and found there 
was no heating at all with them on the road. 

Mr. C. W. Siemens thought the saving of friction in the water 
axle-box was a point of great importance ; and it would be desirable 
to know what was the actual amount of friction, and whether the 
water in the box was warmed by it. In the ordinary grease boxes 
the heat had to rise sufficiently to melt down the grease, the amount 
of heat affording a measure of the power wasted in the process; and 
if the degree to which the water was warmed in the new boxes were 
ascertained, it would show the comparative amount of friction in 
them. At present a tractive power of about 8 Ib. per ton of load 
was required to overcome the friction of the ordinary axle-boxes and 
the rolling friction of the wheels; and any material saving in the 
friction of the journals would produce an important saving in 
power. 

M. Aerts said the water did not become heated in the new boxes, 
and this showed that there was no appreciable friction between the 
bearing surfaces, otherwise the grease on the journal and brass 
would not continue to adhere to them; but the grease did not get 
rubbed off in working, in consequence of the water passing con- 
stantly between. 

Mr. E. A. Cowper remarked that there must inevitably be some 
friction between the bearings in running under the pressure of the 
load, which would produce a certain amount of heat, however small 
an amount it might be reduced to; and the small quantity of water 
lost from the box by evaporation was probably driven off by the heat 
produced in running. The heat produced might be sufficient to 
prevent freezing in winter while running; but if the carriages had to 
stand for a length of time in a siding, he feared the water would get 
frozen sometimes, as the water cranes at the stations would be 
frozen in severe weather if not kept warm by fires, and there might 
be some danger of the ice bursting the axle-box. 





Mr. Lloyd said the grease chamber in the upper part of the water 


into action by the heating of the bearing, which would soon remove 
the difficulty by thawing the frozen water. 

Mr. C. W. Siemens did not think the chance of the water freezing 
was a serious objection to the new axle-box, or would cause any difli- 
culty ; for if it did freeze, the revolution of the dise on the end of 
the axle would break up the ice as soon as the carriage was put 
in motion; and if pieces of ice got carried up over the bearing with 
the water, they would not do any harm and would soon be melted. 

Mr. J. Wright thought it would be an advan 
box if the cast iron collar fixed on the axle at the back of the box 
could be dispensed with, since it would be an objection in changing 
a pair of wheels if any special fitting of that kind upon the axle were 
required, and would prove a hindrance to the adoption of the box. 
The same objection el been experienced in the case of previous 
plans of a seca which required some special form of axle to fit 
them; and though it would not be felt where the entire rolling stock 
of a railway was furnished with the new axle-boxes, great inconve- 
nience would arise where they were used upon only a portion of the 
carriages. 

The Chairman proposed a vote of thanks to Mr. Lloyd and 
M. Aerts, which was passed. 


Sovurn Kenstneton Mussum.—During the week ending 19th 
January, 1861, ‘the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free*days, 4,434; on Monday and Tuesday, 
free evenings, 2,999. On the three students’ days (ettaston to the 
public 6d.), 1,094; one students’ evening, Wednesday, 174. Total, 





8,701. From the opening of the Museum, 1,835,881. 


HINKS’ LAMPS FOR BURNING PETROLINE, &c. 


Tuis is the invention of Mr. James Hinks, of Birmingham, and- 
consists of the improvements we describe and illustrated in lamps 
for burning petroline and other liquid hydrocarbons. 

The invention consists, firstly, in placing the cone or deflector by 
which a current of air is made to impinge on the exterior of the 
flame at a point below the level of the top of the wick case. The 
cone is ordinarily placedabove or on a loved with the top of the wick 
case. By placing it below the top of the wick case a brilliant flame 
is obtained without the shadow produced when the cone is placed 
higher, and the tendency of the flame to smoke is diminished. 

Fig. ‘1 represents in elevation a portion of a lamp made according 
to the first part of the invention, and Fig. 2 a vertical section. These 
Figs. 1 and 2 also contain the mechanism constituting the second 

art of the invention. a is the cone or deflector fixed to the gallery 

in the usual manner. The deflector a is situated slightly below 
the level of the top or nozzle c of the wick case d. In the position 
represented, it deflects the current of air on to the exterior of the 
flame without producing the shadow which would be produced were 
it placed higher or on the same level as the top of the wick case, as 
in the ordinary cone or deflector. 
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The invention consists, secondly, in supporting the wick-holder 
in the axis of the wick case, by means of a dovetail or flat plate, on 
the holder engaging in a dovetail or other slide in the wick case. 
This part of the invention is illustrated in Figs. 1, 2, 3, 4, 5, 6, and 7. 

d, Figs. 1 and 2, is the wick-case, shown separately in vertical 
section in Fig. 3 and_plan in Fig. 4, the section Fig. 3 being taken in 
a plane at right angles to that in which the section Fig. 2 is taken ; 
e is the wick-holder, around which the wick fis situated, and which 
slides in the wick case d. The wick-holder e is shown separately in 
side elevation in Fig. 5, front elevation in Fig. 6, and plan in Fig. 7. 
On the holder e a dovetail or bent plate g is soldered at h,h. The 
dovetail or plate g carries the rack i, by means of which the wick- 
holder is raised or lowered in the wick case. On the interior of the 
wick case a dovetail slide &, /, is fixed, in which the dovetail or 
plate g engages and works. On the wick case d, and near to one of 
the bars & forming the dovetail, a flat bar / is placed, against which 
the rack ¢ bears when raised or lowered, the bar acting as a guide to 
and steadying the motion of the wick-holder. The bars k, &, form- 
ing the dovetail and the bar 7 may be fixed to the case d by soldering 
or otherwise. The wick-holder ¢ is raised or lowered by turning in 
one or other direction the pinion m by its axis n, the pinion thereby 
raises or lowers the rack i and parts connected with it. 

The invention consists, thirdly, in supporting the lamps in a case 
or support made in two parts joined by a perforated band, or made 
in one piece, and so perforated as to admit a plentiful supply of air 
up the central tube of the lamp. The lamp is thereby supported at 





a convenient height by means of a support which, when the lamp is 
removed, may be used as a flower vase, or for other purpose. 

Fig. 8 represents in elevation a support with a lamp in it. The 
support is hollow, and made in two pieces 0, p, the upper part 0 
supporting the lamp g. The two parts of the support 0, p, are con- 
nected together by the perforated metal band r through the perfora- 
tions, in which the air passes to the central tube of the lamp. Or 
the support 0, p, may be made in one piece, and perforated with 
holes at the part marked 7. Perforations in addition to those at r 
may be made in the support when required. This support may be 


| made of metal, glass, china, or other suitable material, and may have 


any ornamental figure. 








Tue Griy-senc Root.—Dr. Armand, a physician attached to the 


| French army in China, has just addresseda very interesting paper 
| to the Academy of Sciences on the subject of the gin-seng plant. It 


axle-box was supplied for such contingencies, andj would then come | 


| judging from the narrowness of the radical peduncle, 


ve in the water axle- | 


appears that Dr. Armand was among the unwelcome visitors to the 
Imperial palaces at Pekin, and that, chiefly intent upon science, he 
confined the exercise of his rights as a victor to the appropriation of 
a few roots of gin-seng, or nin-sen (nin, apple; sen, health), which 
fetch a very high price in China, Dr. Armand describes it as the 
bifid root of a small plant which grows in Tartary. The leaves, 
which were pulled off from his specimens, must be small and low, 
From this 
peduncle two divergent roots, attached to each other, descend into 
the ground; they are each of the size of an oblong radish. When 
dry, they are slightly wrinkled, of a whitish or yellowish colour, 
and semi-transparent at the extremities, which are often bifurcated. 
The taste of this drug is at first sweet, like that of liquorice; but by 
mastication it becomes slightly bitter. Its fracture has a vitro- 
resinous appearance, like that of barley-sugar. It has no smell, and 
is extremely light. The Chinese use it under the form of a decoc- 
tion, cut into small slices, and in the proportion of a few grammes, 
or half an ounce at the utmost, for one cup. ‘This dose is attained 
progressively. The drug is made to boil in a close vessel, and in a 
stove, or in a water-bath. These conditions are indispensable for 
the preservation of the virtues of the plant. It is takem fasting, for 
three or four mornings running, seldom oftener than eight. In 
certain cases it is also taken of an evening before going to bed. The 
grounds, like those of coffee, may be used a second time. The 
patient continues his usual diet, but must leave off tea for at least a 
month; for tea destroys the virtue of gin-seng, which is never 
prescribed either for children or old men. Its chief virtue is that 
of a powerful tonic and aphrodisiacal remedy, in cases of premature 
exhaustion. Another kind of gin-seng is imported from Corea; it 
is not so dear, but is much esteemed also. 
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B, B', on the pins j, j, and are straight, with the exception that each 
has a recess m,n, in aye see ga as, some distance further from its 
pin j, @ step p on its under side. The bars M, M', move along with 
the rod G, and in such movement work between the plates B, B', 
and upright meeps oes q% % Which are secured in the guides I, I. 
The operation of this cut-off gear is as follows :—Shortly before 
the stroke of the piston towards the left hand of Fig. 4 terminates, 
the rod G commences moving in the opposite direction, carrying 
with it the catch bars M, M', the toe g of the dog F being at the 
time in the recess m,n, of the bar M, and just as the stroke of the 
piston terminates, or is about terminating, the end n of the recess 
m, n, comes into action on the toe g of the dog, and, as the move- 
ment of the rod G continues, turns the plate B in the opposite 
direction to that indicated by the arrow shown on it in Fig. 4, thus 
ape the valve to admit steam to drive the piston to the right. 
he valve is caused to remain open after the recess m, n, passes out 
of the way of the dog F, for, after the end n of the recess leaves the 
toe g, the latter rests on the top of the bar, and continues to do so 
till, in the continued movement of the bar M with the rod, the step 
p of the bar M s over the roller k, and lets the bar drop far 
enough to clear the toe of the dog, and so leaves the plate B entirely 
under the influence of the spring ©, which instantly acts upon the 
plate to close the valve. In this movement of the rod G the bar M 
pushes the dog F' out of its way, till the recess m,n, of the bar M 
arrives under the dog F', when the toe of the latter drops into the 
recess to be ready to be acted upon by the end x thereof, during the 
movement of the rod G in the opposite direction, which commences 
= before the stroke of the piston, and in which movement the dog 
“tand plate B' are operated upon by the bar M' and spring C, 
under the control of the roller #', in the same manner as the dog F 
and plate B were operated upon by the bar M and spring C, under 
the control of the roller &, the dog F being in the meantime moved 
out of the way of the bar M by the bar itself, till the dog F drops 
into;the recess m, n, of the bar, to be ready for the movement of 
the rod G to the right again. The liberation of the dogs F, F', 
from their respective bars M, M', to permit the closing of the 
valves, and cutting off the steam is made to take place earlier in the 
stroke of the piston, by moving the lever P to set the roller blocks N 
further apart and later in the stroke, by moving the same lever so 
as to bring the blocks N', nearer together, and by providing fora 
proper range of these blocks N, N', the cut-off may be effected at 
any point in the stroke, or steam may be cut off altogether, or 
admitted through the whole stroke of the piston. The lever P may 
be connected with a governor to regulate the engine by the cut-of', 
or it may be adjusted by the engineer to cut off at a fixed point in 
the stroke of the piston. To provide for the variation of the lead 
of the valves the catch bars M, M', are made each in two pieces, 
connected together near the joint pins j, j, by double nuts r, r, fitting 
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Tue first part of this invention, communicated to Mr. Newton, 
consists in a valve of the oscillating kind, constructed with an 
opening extending transversely through it, and with two opposite 
faces eccentric to its axis of oscillation, and fitted to a double seat 
of correspondingly eccentric form, and which contains opposite 
ports or openings, which are covered and closed by the faces of the 
valve whenever the valve bears upon its seat. This valve, when 
used in a steam engine or other apparatus (in which there is pres- 
sure of steam or other fluid), is subject when closed to just suffi- 
cient pressure to keep it tight, but the pressure is perfectly balanced 
as soon as the valve commences to open, and it works entirely 
without friction between its face and seat. This construction of | 
valve may be employed for the induction or eduction valves of | 
steam engines, and may also be used as a throttle or stop valve, or 
as a substitute for a cock in many cases. 

This part of the invention is illustrated in Figs. 1, 2, and 3, in 
which Fig. 1 represents a transverse section of the valve and its 
seat; Fig. 2 is a longitudinal view of the valve; and Fig. 3 exhibits 
a central longitudinal section of the cylinder of a steam engine, 
showing the manner of applying a set of such valves for induction 
and eduction. A (Figs. 1 and 2) is the valve, composed of two 
eccentric segments, which may be united at one or at both ends, 
and which may be provided with a journal 7 at one or at both ends, 
to work in a suitable bearing in the end of the valve box, or in the 
side or sides of the steam chest, which contains the valve seat. The 
faces a, a, of the two segments are described from two different 
centres b, b, Fig. 1, which are equidistant from, but on opposite 
sides of the centre of oscillation ¢ of the valve; d, d, is the opening 
through the valve, extending nearly from one end to the other 
between the two eccentric segments. The valve so constructed may 
have its sides parallel with its axis, or be made of taper form. The 
seat for this valve has two faces e, e, es Figs. 1 and 3), which cor- 
respond in form with the faces a, a, of the valve, so that the valve 
may fit steam tight therein, and in each seat there isa port. It is 
proposed generally to make the seat in a box, which can be inserted 
within the steam chest or other place where the valve is to be used, 
and from which it may be removed with facility. In applying these 
improved valves to a steam engine, a set of four is necessary, viz., 
two for induction and two for eduction; the induction valves being 
arranged on one side, and the eduction valves on the opposite side of 
the cylinder, as shown in Fig. 3, where A, A, represent the induc- 
tion, and A', A!, the eduction valves. The valve boxes B, B, which 
contain the induction valves, have a somewhat different arrange- 
ment of passages in connection with their ports /, f, from the arrange- 
ment in the boxes B!, B!, which contain the eduction valves; but 
these arrangements of passages need no particular description, as it 
will be obvious that the arrangement may be varied almost indefi- 
nitely. The direction in which the steam passes through the valves, 
ports, and passages, is indicated in Fig. 3 by arrows. 

It will be readily understood by reference to the dotted outline of 
the valve in Fig. 1, representing it open, and by reference to the left 
hand induction and the right-hand eduction valves in Fig. 3, that as 
soon as the valve is opened in the slightest degree it is entirely sur- 
rounded by steam, and is therefore perfectly balanced. It will also 
he understood by a comparison of the bold outline and the dotted 
outline of the valve in Fig. 1, that as the valve opens, its faces leave 
the seat, and it is only while the valve is closed that it touches the 
seat, and hence it works without any friction but that of its journal 
or journals, which is inconsiderable, and without any wear of iis 
faces. And it will be understood by reference to the bold outline of 
the valve in Fig. 1, and to the left-hand induction valve and right- 
hand eduction valve in Fig. 3, which are closed, that the pressure of 
the steam on the excess of surface presented by the sides 9, 9, of the 
segments of the valves will tend to keep the valve close tightly. 
This excess of surface is, however, so slight that the pressure upon 
it causes comparatively little resistance to the opening of the valves. 

This valve, it hight be observed, bears some resemblance to two 
well-known kinds of valve, viz., the butterfly valve and the rolling 
valve, but yet differs essentially from both. It resembles the butterfly 
valve in its having two eccentric faces, but differs from it in having 














one opening right through it between its faces, and in having its 
ae opening into the faces of its seat, so that they are closed by 


ing covered by its own face; and, further, in its not having a 


spindle subject to lateral pressure. In its construction it resembles 
some of the rolling valves in all essential points but in the eccentri- 
city of its own faces and those of its seat ; and this point of difference 
changes entirely the character of its operation, for it is not only kept 
tight by the pressure to which it is subjected when closed, but is free 
of its seat as soon as it commences to open, while those other valves 
remain as closely in contact with their seats during their whole or 
nearly their whole movement, as they do when perfectly closed, and 
if they fit properly are subject to friction. 

The second part of the invention consists in certain mechanism 
intended to be employed in combination with two induction valves 
constructed and applied according to the first part of the invention, 
and shown in Fig. 3, and already described; or, with two induction 
valves of any other suitable construction to admit steam to — 
ends of the cylinder of a steam engine, for the purpose of effecting 
the induction of the steam with such amount of “lead” as may be 
desired, and of liberating the valve to permit them to be closed 
quickly by a spring or weight to cut off the steam from the cylinder 
at any require — in the stroke of the piston under the control of 
a governor, or of suitable means of adjustment at the command of 
the engineer. 

This part of the invention is shown in Figs. 4 and 5; Fig. 4 is a 
side view of the cylinder and working parts of a horizontal steam 
engine, having a system of valves like that represented in Fig. 3; 
Fig. 5 is a plan of the same. 

The cylinder E of the engine is furnished with a square casing. 
The steam pipe E* admits steam to both of the two steam chests 

, Al; a, a, are the stems or shafts of two oscillating or rolling 
induction valves, fitted to ports in the two steam chests A, A‘, at 
opposite ends of the cylinder E; one of the valves effects the in- 
duction of steam to one end, and the other to the other end of the 
cylinder. Each of the stems or shafts a, a' has secured to it, outside 
of its steam chest, a plate B or B', having a boss d on its outer face, 
and these plates are connected by links 4, b', with opposite ends of 
a strong spring C, which is held by a bracket D secured to the 
cylinder E, so applied as to exert a constant tendency to turn each 
plate in the direction indicated by an arrow upon it in Fig. 4, so as 
to close its respective valve, and each valve, if not of such con- 
struction as to be prevented from moving in the direction in which 
it closes further than is necessary to close it, must have a stop 
applied to prevent such further movement. Each of the plates 

B', has attached to it, outside of its boss d, a lever-like 
dog F or F', which is capable of swinging freely on the pin e 
by which it is attached, and each of these dogs has applied to it a 
spring f which is attached to the boss d of its respective plate B or 
B!, and which acts upon it in such a manner as to press the upper 
end of it towards the boss, and through the lower end out there- 
from. ‘The dogs are applied on the sides of the bosses of the two 
plates B, B', which are opposite each other, and are arranged in such 
a manner that when pressure is applied to the toes g, g, of the dogs, 
in such a manner as to force the other ends of the dogs into contact 
with their bosses d, d, it tends to turn the plates in the opposite 
direction to that in which the spring C tends to turn them, and 
hence to open the valve. G is a rod arranged below the plates B, 
B', parallel with the piston rod H of the engine, and with a plane 
passing through the axes of both stems or shafts a, a', in guides I, I, 
in which it is fitted to slide longitudinally. This rod derives a 
reciprocating rectilinear motion from a wrist i carried by the crank 
shaft K of the engine, by its being connected with the wrist by means 
of a connecting rod J, the wrist being soarranged relatively tothe crank 
pin Q as to give the rod G the lead of the wom that is to say, to 
cause it to commence its stroke in either direction before the com- 
mencement of the stroke of the piston in that direction. L is a 
block firmly secured to the rod G, and having attached to it by two 
pins j, j, above the rod, one end of each of two similar bars M, M!, 
each of which is supported at some distance from its other end on 
one of two rollers k, &', each of which rollers is fitted to one of two 
blocks N, N4. These blocks N, N', are fitted to slide upon the rod 
G, and are connected by two rods O, 0", one for each, with opposite 
arms of a lever P, which is arranged to work on a station: ful- 
erum /, for the pw of adjusting the position of the blocks N, 
Nt. The two bars M, M', which may be termed catch bars, are free 





to work vertically, cr in a plane parallel with the face of the plates 


to a right hand screw on one piece, and a left hand screw on the 
other, which enables the bars to be shortened and lengthened at 
pleasure, by turning the nutsr,r. By setting the wrist ¢ to give 
the rod I ‘the greatest amount of lead that may be desired, and 
adjusting the length of the bars M, M', so that the ends x of their 
recesses m, nm, come into action on their respective dogs F, F', 
sooner or later after the commencement of the movement of the 
rod, the lead may be made more or less, as desired, the less motion 
between n, n, and the dogs, the greater the lead, and rice versa. 
This induction and cut-off gear may be made applicable in connec- 
tion with slide, puppet, or other induction valves, by a proper 
connection of such valves with two shafts arranged like a, a', with- 
out any change of the mechanism represented and described. 

The third part of the invention consists in certain improved me- 
chanism intended to be employed in coinbination with two eduction 
valves constructed and applied to a steam engine, as shown in 
Fig. 3, or with two eduction valves of other construction, capable of 
being operated by an oscillating or rocking stem or rock shaft, 
whereby such valves are made to open quickly at the commence- 
ment of the stroke of the piston of the engine, and to remain wide 
open during nearly the af stroke, but to close so gradually as to 
prevent slamming, when valves of such construction as to be liable 
to slam in their seats are used. 

This part of the invention is illustrated in Figs. 4 and 5 and in 
Fig. 6, the latter of which represents only the ends of the eduction 
valve stems or shafts, and the mechanism from which the move- 
ments of the stems or shafts are derived. s and s' are the stems or 
shafts of two oscillating eduction valves fitted to ports in chests 
at opposite ends of the steam cylinder E. These stems or shafts 
are parallel with each other, and have secured to them arms R, R', 
furnished with wrists ¢, ¢', one arm and one wrist on each stem or 
shaft. The valves and their seats are so constructed that the former 
will be opened and closed with a small amount of movement, say 
about one-twelfth of a revolution of the stems or shafts in either 
direction. § isa rod arranged above the arms R, R', parallel with 
the piston rod Hl of the engine, and with a plane passing through 
the axes of the two valve stems or shafts s, s', in fixed guides T, 'T, 
in which it is fitted to slide longitudinally. This rod derives a 
reciprocating rectilinear motion from its connection by a rod U with 
a wrist uw carried by the crank shaft K of the engine, such wrist 
being so arranged relatively to the crank V, as to be about 45 deg 
behind the main crank pin Q in its revolution. To this rod there 
are secured two collars W, W, to which there are connected one to 
each by pin joints v, v', two slotted links X, X', whose slots a, 2", 
receive within them the wrists ¢,¢. The two valves are arranged 
to open and close by movements in opposite directions, as will be 
understood by reference to Figs. 4 and 6, where arrows are shown 
near the stems or shafts s, s!, to indicate the direction in which they 
move to close the valves, and the arms R, R', are so arranged upon 
the stems that they have an inclination away from each other, each 
one having, when closed, an upward inclination from its shaft at an 
angle of about 20 deg. to the rod 8, as illustrated by the position of 
the arm R! in Fig. 6. The distance between the joints v, v', of the 
two links X, X', is so much less than that between the valve stems 
or shafts, s, s', that each of the pry: v, v, just arrives directly over 
its respective valve, stem, or shaft at the termination of its stroke. 

The operation of this eduction gear is as follows:—As the piston 
arrives near either end of the cylinder, the wrist ¢ or ¢' of the open 
valve at that end is struck by the upper end of the slot in its 
respective link X or X', and is moved in a direction to close the 
valve, and a little later, either before or at the termination of the 
stroke of the piston, the lower end of the slot of the other link X! or 
X meets the wrists ¢ or t of the closed valve at the other end of the 
cylinder, and moves it in a direction to open the valve. The move- 
ment of both valves terminates with the stroke of the rod 8, one 
having been closed and the other having been opened wide, and 
both having been moved the :same distance, though the closing 
valve first commenced to move. 


Tue Accipent ON THE SHrewspury AND Hereronp Rariway.— 
On Tuesday afternoon Peter Warburton, Esq., the city coroner, and 
the jury previously empanelled, re-assembled in the board-room at 
the railway station Hereford for the — of resuming the inquiry 
into the circumstances attending the deaths of Sophia Lowe, the 
daughter of a gentleman of property, residing at Curzon Park, near 
Chester, and Mary Jones, daughter of Mr. Jones, of Upper Bremton, 
a few miles from this city, who lost their lives duengh the disaster 
which occurred near the Moreton station on the above line of rail- 
way. It will be remembered that the accident took place on the 
afternoon of Friday, the 4th inst., when through the breaking of a 
tyre of one of the wheels several of the carriages left the rails, and 
were hurled off the line into a dike containing several feet of water, 
and that the two deceased were drowned in a second-class carriage 
in which they had been riding. A number of witnesses having been 
examined, the room was cleared, and after about half an hour's 
deliberation the jury returned a verdict of “ Accidental death,” ac- 
companied by recommendations that the Shrewsbury and Hereford 
Railway Company should use a better quality of iron for tyres of the 
wheels of their rolling stock, and that there should be a communi- 
cation with the guard and driver. The inquiry then terminated. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. 





Sim,—Mr. Steevenson has thought proper to rec itulate the 
leading arguments of his former letters, as if no reply had been 
given, or satisfactory answers elicited. I may, therefore, be excused, 
under such rather unusual circumstances, for replying to them 
again. He says: “I again refer to Sir Isaac Newton’s mechanical 
law of equivalent action and reaction of equivalent forces in 
opposite directions, whether they be combining or repulsive forces.” I 
shall feel obliged if he will point out in what part of Sir 
Newton's works these words may be found. I cannot find them 
with my greatest care. But, from the context of his letter, I infer 
that he means, * The momenta of bodies are equal, if their velocities 
are reciprocally as the quantities of matter contained in them.” The 
application of this law in reference to heat and gravitation is totally 
erroneous, for I do not “ admit” that there is an equivalent, either 
in the one or the other of these counteracting forces; for the one 
is a constant and invariable force, the other a continually decreasing 
one, and to say “ equal to,” or “ equivalent to,” implies that the data 
of their respective powers are known, which is not the case; besides, 
there are other resistances than that of excessive central heat to 
resist the compressing force of gravitation; we have the ponderable 
and substantive nature of the earth itself, for heat is not necessary 
in all cases to bulk. It is quite as reasonable to suppose that some 
bodies, when excessively cold, will fill a greater space, and give as 
great a resistance to the influence of gravitation, than when in a 
molten state. Crystallisation is full on this point. 

I am not aware that philosophers “universally agree ” that the 
affinity of the ultimate molecules of matter for caloric prevent them 
froni ever coming in contact; but I do know many who condemn it 
as unsatisfactory, in not supplying all the conditions necessary to a 
sound theory, so that it does not follow that on these grounds the 
most eminent chemical philosophers admit the expansibility, &e., of 
matter, but from direct experiment. 

And in speaking of the compression of bodies, either from 
percussion or gravitation, the idea of permanency hasinvariably been 
associated with the condensed body. There are two kinds of con- 
densation—the one artificial, the other natural. Dr. Wolfe, in the 
“Philosophical Transactions,” gives an excellent exemplification of 
the former in his description of a machine erected at one of the mines 
in Hungary. In this construction the air contained in a large 
cylinder is very forcibly compressed by a column of water, 260 ft. 
high, and, when first compressed, a sensible amount of heat is 
evolved, which is soon absorbed by the surrounding objects ; the 
consequences are, when a stop-cock is opened the compressed air 
rushes out with great violence and expansibilily, abstracting at the 
same time all the latent heat of the vapour and condensing it, which 
falls in a shower of snow proportionate to the amount of vapour the 
cylinder contains, In this instance the permanency of compression is 
not maintained, and the air, when set at liberty, regains its lost 
caloric. But in the latter case, where nature compresses, such as in 
gravitation, the heat lost from condensation is never regained, and 
the compressed body remains permanently colder than when in a 
less condensed state. And, if-error there be in this view, itis « mere 
notional «ne, of Mr. Steevenson's construction. 

The curious syringe to which reference has been made, the inven- 
tion of a French soldier, nearly 60 years ago, is inapplicable and 
erroneous—inapplicable as proving the reverse of that which was 
intended, by showing that heat is exhibited only when the piston of 
the syringe is suddenly depressed, and sensibly so, only, in conse- 
quence of the air’s capacity for its retention being diminished by the 
compression 3 for, if the pi ston had been slow ly depressed, no 
sensible heat would have been generated, whether it had been moved 
by a ton or a grain, if moved in the same time and to the same 
distance, so that the heat generated cannot be “ exactly equivalent to 
the compressing force,” but is entirely owing to the suddenness of 
the impact, for the heat in the cylinder is the same, whatever the 
compressing foree may be. (See Dr. Black’s works.) 

Neither can I understand, let the heat of the compressed air of 
the cylinder be radiated in any way, that “ the piston, assuming it 
to remain stationary, will decrease in the exact ratio of the radiated 
heat.” The pressure of the piston will be the same, though its power 
to compress will be lessened; not in consequence of the radiation of 
heat, but of the increased elasticity of the air, And if chemists 
will not admit the compressibility of atoms, how can Mr. Steevenson 
infer the almost illimitable compressibility of heated matter ? 

As the onus prvbandi in this case rest entirely with me, I cannot 
see the wisdom of accepting the proffered advice of testing the 
inquiry in a general way, when a particular path is open tous. A 
general investigation | consider the worst sort of inquiry, as it is 
generally loose and ill-digested, and can never be depended on, ex- 
cept when supported by particular and direct proof. It is vastly 
inferior to speculative philosophy, for this teaches us to be orderly 
and careful in the arrangement of our ideas, and reasonable in our 
deductions ; but that permits us to ramble wherever the imagination 
may direct. 

I am next blamed for drawing all my conclusions “from the 
action of heat as developed on the earth's surface.” This is a 
necessity from which Mr, Steevenson himself cannot escape. The 
propriety of the rest of this paragraph the author himself seems to 
doubt. 

The following two sentences appear rather contradictory :—“ The 






vere . ‘. , +,* 
radiation of heat, in some past time of the earth’s condition, ought , 


to increase from the circumference to the centre ;” and “ This very 
principle would evidently induce the equivalent opposing gravitat- 
ing force.” Now the power of gravity exists independent of the 
quantity of heat, and is regulated in the intensity of its power solely 
by the quantity of ponderable matter in the globe. The law for this 
case runs thus :—‘“ That every particle of matter attracts every other 
particle of matter in the universe with a force proportional to the 
product of their masses directly, and the square of their mutual 
distance inversely, and is itself attracted with an equal force.” 
(Newton's “ Principia.”) 

We are told “never to lose sight of the compensating force of 
heat derived from the sun.” Compensating force for what? Is it 
meant for the loss of radiant heat? This cannot be, for we are 
immediately told the earth cannot retain this heat. We are also told 
that the * two conditions of matter"—the repulsive and condensing 
—axre two laws, which form a basis on which our investigations 
must be grounded in ascertaining the “initial and transposed 
functions of caloric in the production of heat, gravitation, Tieht, 
electricity, Ke.” How can Mr, Steevenson rationally explain this 
sentence—heat producing heat, gravitation, electricity, &e., when he 
has repeatedly told us that heat and gravitation are “equivalent 
opposing fprees.” Gravitation would exist providing the earth had 
no sensible heat at all, and in the same proportion; or that if the 
earth were one entire mass of molten fire, no alteration would take 
place in the coercive power of gravity, either in respect to itself or 
its orbital or diurnal motions. 

And “if there could be an equal distribution of temperature 
throughout nature,” 1 cannot understand how, on any conceivable 
hypothesis, that “all these phenomena would cease to exist during 
such a state.” Temperature is nothing but a tabulated degree of 
heat; and how temperature can destroy heat or gravity—which 
exists independent of it—or light, or electricity, I cannot tell. If 
scientific men have been converted to this supposition, the acquisi- 
tion is certainly useless, and in no way creditable. 

Again, we are told that “the propagation of heat through 
liquids is well known to be very little affected by the communication 
of heat in actual contact,” and “ that heat is radiated downwards in 
water.” Water is never, indeed, cannot be, heated by radiation ; it 
is always by conviction and conduction; and happens to have, 
beyond all the combinations of matter.{the greatest capacity for heat. 
It must not be thought that, because heat is in actual contact with 
water, and does not become sensibly hot so soon as iron or mereury, 
that it is perfectly indifferent to it: it is far otherwise. Iron or 





fold may be thought to possess a greater capacity, or contain more 
heat than the same weight of water, but it is notso. In raising 
these bodies to a certain degree of heat, we find that the capacity of 
water for heat over that of iron or gold is to that of iron 1,000 to 
113°79, to that of gold as 1,000 to 82°44; or it would take about 
eight times less heat to raise iron, and about twenty-eight times less 
heat to raise gold than water to a given temperature. For in 

these respective bodies to an equal degree, we find that water has 
actually received more heat in the proportion named above; and, as 
a proof, the heat taken up by the water can be reproduced in a 
sensible form. 

Tables of the specific heats of a great apne: of the atomic 
bodies taken in equivalents have been carefully arranged, as well as 
their latent heats. Not only so, but chemical inquiry has gone 
even further, and ascertained how much heat, and no more than so 
much, can be obtained from the combustion of certain bodies taken 
in their combining proportions. “In all compound bodies of the 
same atomic composition and similar chemical constitution, the 
— heats are in the inverse proportion of the atomic weights.” 
(M. Regnault.) This suggests what the experience of generalisation 
could never discover—that all bodies, whether in their atomie or 
combined forms, are limited in their capacity for heat. A quotation 
from Despretz will be better than an illustration of my own. He 
found from experiments that 6 lb. weight of zinc in combination 
with oxygen develope no more heat than 1 1b. of coal; consequently, 
under equal conditions, we can produce six times the amount of 
force with a pound of coal as with a pound of zinc. Thus, if we 
require 8 lb. of oxygen to produce a certain effect, and we wish to 
employ chlorine for the same effect, we must employ neither more 
nor less than 35} |b. weight. In the same manner 6 lb. weight of 
earbon in the form of coal is equivalent to 32 lb. weight of zinc. 
These are some of the atomic equivalents. The truth of these and the 
rest of the proportions, if Mr. Steevenson has any doubt on the 
matter, he can test for himself. THomMAS ALMGILL, 

Salford, January 19th, 1861. 

P.S.—In my last letter it is said the latent heat of water is 
990 deg., it should have been the vapour of water, water being 
140 deg. _—— 


PERMANENT WAY. 

Six,- ln reference to W. O’Brien’s remarks in your valuable 
paper of the 1%th inst., permit me to remark that he can know but 
little of Nnglish railways, or he would not have made such, 

First, the rails do not contract sufficiently to cause any danger to 
a train if the wheels are in good order, Secondly, as to the joints 
being placed alternately, 1 beg to state it is frequently done, espe- 
cially in curves. Thirdly, rails are usually from 21 ft. to 22 ft. long, 
and not 12 ft., as your correspondent has shown, consequently the 
joint of one rail would be a long way off the middle of the opposite 
one, Fourthly, joint sleepers are not now used since that admirable 
plan of fishing joints has been adopted. Fifthly, what W. O’Brien 
terms incline sleepers, are in reality diagonal ones, and by his method 
would bring two chairs (at either end of the diagonal sleeper) close 
together, which is unnecessary, but, what is far worse, throws the 
next space between chairs some 44 ft. apart, considerably too much. 
Sixthly, rigidity is not obtained with diagonals leading all one way ; 
they should be alternately reversed to obtain that, and even then, in 
my opinion, would be worse than useless. 

If uot trespassing too much, permit me to state my reasons for 
engines or carriages running off the line. In the first place, what is 
it that keeps the wheels on the rails? It is in each pair being ex- 
actly of the same circumference, and also being both bevelled exactly 
alike. For illustration, | will take a pair of 6 ft. engine wheels, and 
suppose that one of them has worn more than the other, say, } in. ; 
this would make some 2 in. difference in the circumference of the 
two wheels, cousequently, the worn wheel would have to travel over 
2 in. less ground in each revolution than the one not worn, so that 
the flange of the worn ‘whvel would be gripping as hard as possible 
against the rail, and on the first opportunity mount. The reason is 
obvious, as the difference in coonmtoeanes of the two wheels causes 
them to endeavour to describe a circle of about 8} chain radius only. 

Strood, Gerorce CowDery. 

P.S.--I have had engine leading wheels worn more than I have 
described in three weeks.—G. C. 





GIFFARD’S INJECTOR. 

Sin,—It is a serious thing to be the subject of almost unqualified, 
if not extravagant, approval, and I confess Mr. Pratt's letter has 
disposed me to apprehend a severity of criticism which may be 
painful to bear; but if such criticism be just, I shall be probably 
served by the inception and reception of true views in exchange. 

In saying a jet of compressed air might be made to answer equally 
well for concentrating motive power, I did uot then mean, as Mr. 
Paton seems to infer, that compressed air could be made equally 
available for drawing and injecting water, but for overcoming a 
resistance after concentration greater than the unconcentrated one 
against which it might be directed. 

For, if the concentrated fluid were not directed against an inelastic 
medium, as water—which is qualified for transmitting the recipient 
force unimpaired—but was directed against an elastic medium, the 
concentrated force would here become distributed, and the result be 
seriously affected thereby. 

I can conceive this to exist in the injector, which is not effective 
immediately on being set to work—though the local adjustment, so 
to say, be properly arranged—until the valve chamber be filled with 
condensed steam, when the necessary condition is furnished for 
inelastic transmission to the valve and interior. 

But if a suitable provision were made to maintain an inelastic 
vehicle of transmission in the valve chamber, I should then say that 
compressed air would raise and force water. 

Mr. Pratt desires to know respecting the fourth line of the fourth 

varagraph of my last letter. I searcely understand what is required. 
| meant that the refractive convergence of the heat rays in the convex 
lens, or the reflective convergence in the concave mirror, will at 
their respective foci fuse the hardest metals, illustrating the concen- 
tration a force on a Small point of resistance. 

The lever is also a gross mechanical illustration, and the principle 
of virtual velocities but a branch of those great laws of proportion of 
effects to causes, whose consistency and relationship it is our object 
to discover. . Ramssorrom, 

Accrington, Jany, 19th, 1861. 








PATENT TRIBUNALS. 


Sir,—I dictate this from a bed of sickness, to which I am con- 
fined by an attack of inflammation of the lungs, in order to explain 
that, in consequence of my illness, I shall be prevented for the 
present from continuing my letters on the above subject. Begging 
the favour of your insertion of this explanation in your next 
number, I am, &e., WituiaM Spence. 

Ellesmere Lodge, Clapton, N.E. Assoc. Inst. C.E. 

{We are quite sure our intelligent and valued correspondent will 
receive the sympathy of all our readers. } 





RANGOON AND SINGAPORE TELEGRAPH. 
Sir,—Our attention has been drawn to a letter appearing in your 
last week's impression, from Mr. C. W. Siemens, in which an im- 
putation is cast upon us as contractors, in failing to keep the cable 





submerged both at our works and on board the ships. We beg to | 


state that no such stipulation exists in our contract. The cable, as , 


made, was from time to time tested under water, according to con- 
tract, and approved, but we were under no engagement that the 
cable should be tested under water whilst on board ship. 

With reference to the observation of Mr. Siemens that what we 
did was “certainly without his consent,” we beg to state that the 
ships were fitted under the superintendence of the engineers ap- 
pointed by the Government, in accordance with the contract. 


We must remind you that Mr, Siemens has acted from the first to | 


the last with the engineers, and it is not unreasonable, therefore, to 
infer that what was approved by them had his concurrence, especi 
as we never heard anything to the contrary until the production of 
the letter above referred to. Guass, Extior, anp Co. 
10, Cannon-street, London, E.C., 
23rd January, 1861. 





IMPROVEMENTS IN LOCOMOTIVES. 


Sim,—You have lately given several leaders on improvements in 
locomotives, and I am tem; to offer my mite in the midst of a 
pressure of business which hangs rather heavy on me. But before 
entering upon the improvements I intend to offer for considera- 
tion, I will trouble you with some preliminary remarks; for the 
additions and changes I intend to suggest are so radical and opposed 
to the views of engineers, that it will be well first to prepare a way 
for their reception. And to give support to the views I entertain of 
the present state of things, the following extract has been selected 
from a late number of the Times, and though it may not apply 
directly to improvements in locomotives, it applies to the thought- 
less and selfish mode of doing hing which the makers of loco- 
motives are, from necessity, involved 

“ No doubt, in many respects, we challenge comparison with the 
last — 3; but in a mae we — a, We are no longer 
economical, we are making many bi in ships, big bells, 
big harbours, big everything, and ‘engine ces al” of “them.” 
Now, sir, in meditating upon these things one is struck with one 
thing, that, notwithstanding all these blunders, we call ourselves a 
practical people ; indeed, * we pride ourselves upon being a prac- 
tical people, and the characteristic of a practical people is never to 
interfere with a nuisance until it has become unbearable, and never 
to set seriously to work upon a remedy until the evil has risen to a 
maximum.” How must we account for this egotism? In our 
journey through life we adopt many good things; some of us con- 
sider experiment the greatest discovery of the age; others think that 
high-pressure steam and cut-offs are everything; some believe in 
superheated steam and steam cases; some in unlimited competition ; 
some in this thing and some in that, making good the old adage, 
“ There's nothing like leather.” And thus the world goes on, from 
generation to generation, contending, combining, jostling, and kick- 
ing one another. Truly this is a helter-skelter age, big with abortive 
experiments, merely for the want of proper conceptions, Before 
Bruno and Bacon taught us this useful lesson experiments were 
seldom made, and the fine horse experiment, which we have been 
riding to death, is still young. On the contrary, Aristotle's five 
rules of conception or perfect reflection, so necessary to produce a 
successful experiment, are now never heard of. But with all our 
toil and experiments and wonderful discoveries, boilers scurf up 
internally and fur up externally ; and, with all our care and exquisite 
workmanship, axles break and locomotives blow up. Printing, and 
preaching, and telegrams reveal to us that human happiness is stilla 
dream, and human misery a sad reality. Unfortunately, the science 
of human life, so unecessary for the artizan to understand, is not 
studied ; and, when we have fairly entered into the battle of life, 
logic and Euclid are laid aside, and the noblest attributes and aspira- 
tions of man become stunted. We are then too much engaged in 
self preservation to think and conceive properly. We progress b 

assion and impulse, and are kept back by prejudice and self 
interest. Principle succumbs to expediency, and good substantial 
things are replaced by bad ones from excessive competition. The 
makers of locomotives are not an exception, for the raw material 
they operate upon has deteriorated. The engineer of the Lowmoor 
Works tells us that “tyres are breaking all over the country.” 
Here is a subject for contemplation! Nor is this all; avarice and 
deceit reign over us with adespotie rule, and everybody worships the 
mighty dollar which the modern Nebuchadnezzar has set up. 
Even Peel's Money Bill, comprehensively and clearly viewed, has 
been made a delusion anda snare. Panics have not been prevented, 
and, during these direful periods of scarcity, whole families are 
turned out of house and home; every debtor is hampered, railway 
debentures can’t be renewed, wages can't be paid, and locomotives 
cannot be improved. 

First, then, it must be admitted that many things exist in railway 
practice which may prevent even a proper consideration of this 
subject. A radical change, which might appear feasible for other 
engines, may be considered impracticable for locomotives. For 
instance, the adoption of surface condensers and the rejection of the 
blast. It is hard for an engineer to give up long-cherished plans 
which have, during his lifetime, been extolled to the skies, and a 
radical plan, which could be conveniently carried out on the broad 
gauge, might not suit the narrow gauge. No doubt a medium gauge 
would have suited best, but we have to take things as we find them, 
and endeavour to surmount the obstacles. 

One apparent “ obstacle to the extension of the benefits of ex- 
pansion” (p. 291, Noy. 2) in one cylinder for rotatory motions is, 
that when the greatest pressure is exerted, the crank has little power 
to make the shaft revolve, the major part of the force being absorbed 
in friction. The case is very different in “Cornish pumping- 
engines,” for the superior force at the beginning of the stroke acts 
direct, which gives an impetus to the piston with scarcely any extra 
friction. Other things will occur to the practical engineer, as the 
extra force required to give momentum to the piston, &c., which 
are not controlled by the rotatory motions of a crank, sub- 
jected to the great momentum of trains and wheels. There is also 
the extra prolonged time allowed for the heat to go into the con- 
denser, which has been so often noticed and deplored. In fact, the 
force of steam upon all reciprocating pistons with the steam cut off 
at about half-stroke, may be likened to the starting and stopping of a 
railway train. Hence the economy of multiple cylinders equalising 
the force and each cutting off, by a simple valve, when its piston has 
attained its maximum velocity. These facts are sufficient to account 
for the difference in practice so often alluded to by engineers, and 
which you admit “as something remarkable ; ” but, Sir, it will be 
labour in vain to attempt any decided improvements in locomotives 
without proper expansive and balancing arrangements are combined 
with air-surface condensers. 

With respect to the two modes of superheating steam which you 
have noticed, I beg to remind you that there is a wide difference 
between heating the cylindrical part of steam cylinders and heating 
the covers only, and therefore your striking remarks do not apply to 
semi-steam cases which are not heated on the cylindrical part. Now 
it is obvious if the cylinders were made larger (and all cylinders, ag 
a rule, are too small in diameter) the initial steam expanding and cool. 
ing would be re-heated in an easy manner by the large hot cover,fand 
this access of heat with the expansion would vaporise minute 
articles of water formed in the steam by expansion or otherwise. 

et me repeat I do not believe in the ine of superheating dense 
steam by any fire apparatus, which is liable to scurf up internally, or 
fur up externally, even if waste heat be used; but I do believe there 
is very great economy in superheating steam when there are no 
drawbacks, and when the piston and stuffing boxes are kept con- 
stantly supplied with pure condensed water instead of oil. In m 
opinion there are three modes of superheating steam sufficiently, if 
employed collectively, which would produce most economical results. 

1st. To superheat it in connection with water—i.e., by keeping the 
boiler pressure greater than the initial pressure in the cylinder. 

2nd. To superheat the initial steam as it passes rapidly over the 
superheated steam cased cover. 

8rd. By placing a plain circular cast iron reservoir in a large 
chimney for the exhaust steam to enter and expand; which reser- 
voir may be considered a low-pressure boiler, to be connected to a 
very large cylinder and piston, attached to an air-surface condenser, 
with a double-barrelled air-pump between it and the main (high- 
pressure) boiler. 

By adopting and perfecting a system such as I have briefly 
sketched out, all those objections and requisites contain:d in the 
fourth and last paragraphs of your important leading article would 
be met and provided for. Distilled water, in ample quantities, for the 
boiler would be produced, and by making the cylindrical part of the 
steam cylinder a partial condenser, by cutting it off from the exhaust 
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or condenser, a superlative costless water lubricator would be con- 
stantly applied to the piston and stuffing boxes. For further details 
and illustrations on the steam case, I beg to refer you to the following 
extracts which were published in a contemporary periodical in Feb. 
last ; they .were written in consequence of the misconception, in 
high quarters, to utilise the waste heat of steam, by passing 
it around the cylinder before it entered the condenser, and because 
the merits and demerits of the “steam jacket” were then much 
discussed in many papers. “In trying to settle this question, which 
has harassed the minds of many engineers for half a century, it 
ought to be remembered that when Watt contrived the ‘steam 
jacket,’ engines were generally made with long strokes, which gave 
a much greater surface on the cylindrical part than on the two 
covers; and may we not take it for granted that the covers were 
not generally heated till very lately ? 

“ Mark, it is more important to heat the covers than the eylin- 
drical part;” and this remark, made two years ago, tells wp with 
great force when the cylinder is large and short. It is less expense 
than heating the cylindrical part, and entails no drawback. The 
length of the stroke is therefore one element which should not be 
left out of the account.” 

“ Another element is the velocity of the piston, for double the 
velocity requires only about half area and time. And, from some 
cause or causes, engineers, with few exceptions, have made many 
sacrifices to reduce the diameter of the cylinder and piston, as if 
these parts alone formed the great bulk of a steam engine; however, 
the savings effected by moving pistons so very much faster than 
Watt's practice, are lessened by causing a very injurious eccentric 
force, entailing extra friction and supports.” 

“ Again, if the surface of the cylindrical part of the cylinder be the 
same as the two covers, then the radiation into the condenser from 
the covers and the piston would be about double that from the 
cylindrical part, because one cover and one side of the piston are 
exposed during the whole of the stroke (whether heating the initial 
or exhausted steam). 

Not so with the cylinder, for the initial steam receives little access 
of heat from the cylindrical part, while the exhausted steam (after 
the crank has passed half stroke) becomes less and less heated by 


the cylindrical part, provided always the cylinder is steam cased. | 


As a matter of course, the piston will not be quite so dry, nor so 
hot, as the heated and protected covers, because the initial steam 
would, or should, be colder than the steam within the covers. If the 
cylindrical part of the cylinder were not steam cased, but protected 
from cold by a non-conductor, then its internal heat, exposed to the 
action of the working steam and the vacuum, might not vary much 
fromthe heat of the piston, No doubt the cylinder would be the 
coldest; it would therefore be the moistest which would lubricate the 
piston more effectually. This is the reason why Mr. Craddock and 
Mr. Sims ignore the steam case. 

“ But by far the greatest element of all is the simple discovery of 
cutting off the condenser from the cylinder, and piston, and cover, 
when the crank pin has passed about two-thirds of its stroke; and 
this tells with great force on short-stroked engines, when a con- 
stant good vacuum is kept up in a surface condenser, 

The want of this little aid has caused empirical engineers to 
ignore a good vacuum. 

Without further illustrations, which must be very dry to the 
general reader, uninitiated in these mysteries, the most careless will 
at once perceive that a vacuum of } 1b. will require a longer cut-off 
than a vacuum of 1 1b. and upwards.” bas 

The locomotive boiler, with its blast, is a unique piece of mecha- 
nism which has done a vast deal of work in its generation and with 
fewer accidents than might have been expected. But it is costly in 
outlay and costly in repairs, and a fanciful thing in the way of 
improvement, for it is a mistake to suppose that either the blast or 
any mechanical appliance is necessary. Before, however, we make 
an attempt to simplify the boiler, means should be tried to save 
steam. ‘This is the great desideratum, for by saving steam the 
boiler can be lessened and simplified. You have suggested some 
things which would save steam, but you have been silent on the 
application of atmospheric condensers to locomotives, the advantages 
of which may be thus enumerated, provided such an appendage can 
be practically applied. 

Ist. By expanding the steam (which cannot be done to advantage 
in one cylinder) and dividing the power into three parts, rather larger 
driving wheels might be used, the speed of the pistons might be 
reduced, and the eccentric force of the cranks lessened and balanced. 

2nd. By reducing the speed of the pistons and cranks much fric- 
tion and wear would be saved, especially if the carriage wheels were 
properly made and balanced upon well proportioned axles of the 
very best material. 

3rd. By the use of larger cylinders and the progressive mode of 
applying heat to the steam, after it has been expanded, much less 
boiler pressure would be required. 

4th. By the adoption of suitable boilers, of proper material and 
proportions, with a suitable fireplace, a clean iron surface, both 
inside and outside the boiler may be preserved. 

5th. By heating the covers of the cylinders with steam, from 
auxiliary boilers of small dimensions, a regular supply of condensed 
water would be obtained for the main boiler, and for any other 
purpose. 

6th. By the simplest self-acting mode of lubricating the pistons, 
&c., with pure water, and at the same time preventing the moisture 
and heat from going into the condenser. 

7th. The modes of charging the boilers at all times with water 
by hand—the air pump returning the condensed water to the main 
boiler when the engine moves. 

I must now leave the matter in your hands, but will endeavour to 
sustain the hazardous position I have taken up. Enough has been 
said and done to rouse the latent genius and aspirations of our 
young engineers. Let them ponder over the omissions, the pre- 
judices, and the mistakes of the great men who have gone before 
them; then, perchance, they may become wise in their generation, 
and leave a name behind them for future ages to contemplate. I 
will now conclude this bold communication by asking you to publish 
the following extract :— 

“T um not at all surprised at these omissions and prejudices, it 
was so in Trevithick’s time. To assure adhesion, railway wheels 
were armed with nuts, grooves, &c.; Blenkinsop varied this by making 
toothed wheels run on rackwork. Millwrights and millers run in 
the same track, and won't examine. But the sage preserves a just 
balance; and examines all things, great and small, with equal 
justice.” Henry Pratt. 

Leighton-grove, N.W., Dec. 20th, 1860. 








TREATING IRON IN JAPAN. 

Sim,—A literary friend sends me the following :— 

“ T have just stumbled on the following in ‘ Mandelslo’s Travels in 
the Indies,’ at p. 190. ‘ They (the Japanese) have, amongst others, a 
particular invention for the melting of iron without the using of an 
fire, casting it into a tun, done about on the inside with about half 
a foot of earth, where they keep it hot with continual blowing, and 
take it out by ladlesfull to give it what form they please, much better 
and more artificially than the inhabitants of Liege are able to do.’” 

This would really seem to describe, in an imperfect manner, the 
fact that Bessemer’s discovery has been old knowledge for ages in 
the “ far Cathay,” and that, like printing and gunpowder, the know- 
ledge of them has only been communicated to, or re-discovered by, 
his younger brother Japhet. 

When a boy I myself recollect well a country blacksmith, in the 
north of Ireland, who used char peat as fuel, showing me, as a curi- 
ous experiment, that by taking a tolerably large flat bar of iron from 
the fire, when at that temperature above the welding heat, when its 
angles liquify and begin to scintillate and burn off, and then at once 
blowing upon the bar strongly with a pair of hand or house bellows, 
the whole mass, for a few seconds, burnt and flew about like a fire- 
work, doing so until the stream of air cooled it down too low. I had 
little notion what fruitful truths lay hid in that little exhibition. 

These notices of the “ heatings in the dark,” as Bacon calls such 
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heraldings of every great discovery, may be of interest thus to record 


for some future historian of iron metallurgy, by whom Bessemer’s 
name will be undoubtedly honoured. Ropert MAuter. 





A TELEGRAPH TO AMERICA, 


Sir,—I need scarcely say that Mr. Harrison's remarks in THE 
Enarveer of 28th ult., witlf reference to my communications on this 
subject, are gratifying, as no one likes to expend time and trouble on 
any matter of importance and to see his ideas fully realised regard- 
ing it, when, as far as appears, he stood alone in holding them, 
without securing one due acknowledgment. 

Mr. H, communicates certain interesting, and to me, and it is sup- 
posed to many others, novel facts regarding his own doings some eight 
or ten years ago with reference to the northern route, Col. Shaffner 
also, it is believed, in 1854 got concessions from Denmark with 
reference to the same route. But judging from their subsequent 
complete inactivity and silence, the inevitable inference to be drawn 
seems to be that they must have lost all confidence in the superiority 
of the northern route. The Colonel allowed the period of his 
concessions to expire without doing anything whatever. He 
prognosticated in 1858 that a telegraph from Britain to America— 
making no exceptions—could not be formed. I hope he will yet 
live to see his prognostications belied, he himself being a main 
instrument in bringing about such a result. As regards Mr. Harri- 
son, he will I am sure excuse me, and will put me right if I am 
wrong in saying that I am not aware of his name having appeared 
during the last four or five years in connection with the northern 
route. A groundless and absurd belief became prevalent with 
reference to the southern route, and its huge span, that scientific men 
would be able to overcome all the obstacles in the way of its suc- 
cessful working. 

Now, those respected individuals called scientific men are often seen 
when taken out of their own daily scientific jog-trot, to be as defi- 
cient in common sense, and in taking clear and comprehensive views 


| of things, as their less scientific neighbours. The evil was in this 





case greatly aggravated by American “ go-a-headativeness,” as it is 
called, but “rashness” seems the correct word. Of all this, the 
thoroughly unscientific, the thoroughly unmercantile, the thoroughly 
reckness nature of the southern route afforded complete proof. The 
northern route, with all its facilities, was entirely lost sight of. 
Unfounded ideas as to its greater circuit—its danger from ice—were 
extremely prevalent. It was in these circumstances, and mainly 
through the medium of your own impartial pages, that (allow me to 
say with all humility) I took the task upon me of being the cham- 
pion of the northern route, and tilted in your columns on its behalf ; 
and Iam not aware of any one else doing so at that time, either 
there or anywhere else. Napoleon I. said that he found the crown 
of France lying in the gutter, that he took it up and put it on his 
head, and that he had therefore the best right to it. And in like 
manner Mr, Harrison and Colonel Shaffner and others may be said 
to have left the northern route lying in the gutter; and, humble as 
I am, I know of none who then saw so clearly its true value, espe- 
cially as compared with the southern route—a route so extremely 
hazardous as to be altogether worthless in the present state of sub- 
marine telegraphy, and I did all I could to show that the northern 
route was the only route that deserved attention, by means of the 
facilities of which we might rationally hope with the utmost confidence 
to have a telegraph to America. I must beg pardon of you and your 
readers for the apparent egotism of these remarks; it is most’ un- 
pleasant to myself, but I do not see how it can be avoided—if justice 
is tobe done. 

In conclusion, I may be allowed to say that I entirely concur in 
your remarks in your summary in last Exqrveer as to the forma- 
tion of a proper cable with reference to the northern route. 

Edinburgh, 9th January, 1861. Il. K. 





PARTICULARS OF AN 
EXPERIMENTAL TRIAL OF ROWAN’S PATENT 
EXPANSION STEAM ENGINES, 

ON BOARD THE PADDLE-WHEEL STEAMER GUAJARA, 


15TH Janvany, 186). 


1.—ELEMENTS OF VESSET. 


ft. in. 
Length on load line .. os ee ° 146 60 
Breadth of beam .. .. .. « «+ oo 68 e 23 «0 
DUE OR OTE cs ce ce 20 su 08 os + « 0 0 
Height of poop .. .. oe os se e% 0 oe oe 6 0 
Do. long deck house oo 00 0s 0s oe 80 80 6 6 
Draught of water at trial, forward... ..0 6. 6. ee oe 4 8 
Do. do. OM 1c 0c ce © ce ee 6 6 
sq. ft. 
Area of midship section ..0 6. ss se ee oe ee oe 103 
Tons. 
Displacement per scale .. .. «+ «2 08 «2 08 oe 305 
The vessel is very flat on the floor, has no keel, and, being designed 


to carry a large cargo on a light draught of water, is full at both 
ends. 


2.—ELEMENTS OF ENGINES AND BOILERS, 


in, 

Diameter of each of two high-pressure cylinders... .. 12 
" do. four low do. do, es 6 24 
Length of stroke of ditto .. 0 6. 0 6. ue ee ee ee we 48 
sq. in. 

Area of each high-pressure cylinder .. -. hs 


Combined area of each pair of low-pressure cylinders. + 90512 


ft. in. 

Diameter of paddie-wheels (feathering) .. .. .. «. 16 0 
i 6 of Ss Ss 64 o «© cc op 4 7 #0 

MR GEES. 2c co cc ce ce ce 00 08 00 of 2 0 
ee ee eee eee Ten. 
oo Ci Gmmmncee Gn Weller 2. cc cc ce cs 80 00 Two. 
sq. ft. 

Aven of Grograte.. 1. 2. oo oo co sc 00 00 0 50 
oo Gl bentimgouriac® 4. 2c ce ce 0s ce ce ce 2752 


There is a small vertical tubular boiler in addition, worked with 
salt water, for open § steam to be distilled to make up loss of 
fresh water in the main boiler. 


3.—PARTICULARS OF TRIAL. 


An hour after leaving the wharf, the steam pressure in boilers 
having been raised to the ordinary working pressure, and the 
engines brought to their working speed, the condition of the fires 
was duly noted by Mr. 8. G. Sanderson, of Liverpool, acting for 
the owners, and the trial held to commence at 12h. 40m. The 
coals burned were all carefully weighed under Mr. Sanderson's 
superintendence. The trial terminated at 3h. 55m. 








i No. of revolu- 
Pressure in Vacuum in : 
Time. boilers. condenser, | tons made by Remarks, 
engine. 
H. M. Tbs. inches. Since start. 
12.40 6 | @ 0 fo —* ed 
12.55 108 27 430 do. 
1.10 108 27 860 Full steam. 
1.25 110 zt 1,340 do. 
1.40 105 27, 1,820 do. 
1.55 100 27 2,266 do. 
2.10 102 274 2,701 do. 
2.25 100 27 3,156 do. 
2.40 100 27 3,598 do. 
2.5. 98 27 4,040 do. 
3.10 100 27 4,496 Partially throttled. 
3.25 98 27 4,926 do. 
3.40 100 274 4,396 Full steam. 











3.55 | 102 27 5,870 do. 











Average number of revolutions made by engines per 
minute during trial of 195 minutes .. 2. 4. 
Average speed of piston in feet per minute during trial . 240°8 


Temperature of sea water per thermometer .. 4. .. 
F ure of “injection” water, after being pumped 
through condenser, and having done its duty .. .. 

of di i steam, after being discharged 
by air-pump into feed cistern ee 0s 08 6 te 75 


The pressure and vacuum were measured by Bourdon’s gauges, 
and the number of revolutions noted by a counter attached to engines. 








4.—POWER DEVELOPED. 
gy sets of indicator diagrams were taken at intervals during the 
trial. 
Ibs. 
Mean pressure of 5 sets from high-pressure cylinders.. .. 90°05 
Mean pressure of 5 corresponding from low-pressure 


cylinders .. .. .. =e +. oo 2 9°50 
H.P. 

Mean indicated power high-pressure cylinders .. .. .. 148°68 

» do, low-pressure do, os ae oe 12548 





Total indicated H.P. .. 27416 
5.—FUEL CONSUMED, 


Coal used.—Airdrie Hill (Scotch), 
Ibs. 
psn = J weighed at commencement of trial at 12h. 40m... 44 
maining at termination of trial at 3h. 55m., which 
quantity was also thrown into furnaces, and held as 
ne ee oe oo 8s ©8 90 00 20 
Of the above quantity there was burned in the main boilers 1260 
In auxiliary distilling boiler, which was kept in full action 
during trial .. soil ‘<< we << os Se ‘os ge 
Total quantity of coal used perhour .. .. 6.0 ss ee 413 
Consumption of coal per indicated H.P. per hour ) 
418 > 
mean) _———. 
(mean) Fei 5 
6.—The vessel's speed was tested by two runs at a measured knot 
during the above period, and allowed a mean speed of 109 knots, 
average speed intended to be run on her station is 9 knots per 
10ur. 


1:506 





LAW INTELLIGENCE. 


COURT OF QUEEN’S BENCH.—Wesrainster, Jay, 171n. 


IN THE MATTER OF THE ARBITRATION BETWEEN J, SCOTT RUSSELL AND 
THE GREAT SHIP COMPANY, 


In this case it appeared that differences had arisen between Mr. J. 
Scott Russell and the Great Ship Company, respecting Mr. Russell's 
claim upon the company, which haa been cubed to arbitration, 
Mr. Russell claimed the sum o° £10,000 as due unde his contract, 
and a further sum of £39,000 for extras; and, on ‘he other hand, 
the company made a claim upon Mr. Russell for n m-fultilment of 
his contract. These claims and differences were :cierred to arbitra- 
tion, and in the result the arbitrator awarded sir. Russell the sum of 
£18,000, An application was then made to this court to compel the 
company to perform the award, and the company applied to the 
court, and obtained a rule to set aside the award, upon the ground 
that the arbitrators had exceeded their jurisdiction, particularly in 
considering and awarding in favour of Mr. Russell's claim in respect 
of extras ordered during the progress of the work. The rule which 
raised the question as to the validity of the award was first con- 
sidered, ol a long and irregular discussion took place upon it, 
During the discussion, the court expressed an opinion that the 
award was to some extent invalid, and suggested that the parties 
should agree to some mode in which the question should be decided, 
without the necessity of beginning a very long and difficult inquiry 
de novo. The parties were at first apparently disposed to adopt the 
suggestion, but eventually the attempt failed, and a long and un- 
interesting discussion took place, which lasted several hours. 

Mr. Bovill, Q.C. (with whom was Mr. Watkin Williams), appeared 
for Mr. Russell, and Sir F. Kelley (with whom was Mr, Horace 
Lloyd) for the company. 

In the result, Lord Chief Justice Cockburn said he thought i: was 
clear that the arbitrator had gone beyond the limits of his jurisdic- 
tion, and under some circumstances the court would have executed 
the power which they had of sending the award back to be corrected. 
Sufficient had transpired to make it doubtful whether substantial 
justice had been done, but it was a case of great difficulty, and he 
thought the better course would be to leave the parties in statu quo, 
and neither to enforce the award nor set it aside, 

The other judges concurred.—Rules accordingly. 


GREENWOOD AND BATLEY’S WOOD MA- 
CHINERY. 

Tuts invention of Messrs. Greenwood and Batley, of Leeds, 
relates to certain arrangements of mechanism, whereby the shaping 
of wood for the construction of railway carriages and other uses ma. 
be facilitated, the object being to cut mortices and rebates, bore bolt 
holes, and plane pos shape up timber to pattern by the use of self- 
acting drills, rotating cutters, and chisels. 

We will describe their arrangement of machinery particularly 
applicable for cutting, boring, and morticing “ sills” or long timbers 
used in forming the Benes of railway carriages, and capable of being 
applied to analogous work, in which long balks of timber are used, 
and which, from their size and weight, are very inconvenient to 
handle. To remedy this inconvenience, they construct a compound 
machine in which the timber is clamped, and then subjected to the 
successive operations uisite to prepare it for use, Of this com- 

ound machine, Fig. 1 isa plan view, and Fig. 2 a side elevation. 
The machine may be generally described as consisting of an 
elongated bed fitted with ps for holding the timber at rest when 
under the action of one or other of the cutting tools, and provided 
also with nipping rollers for facilitating the forward traverse of the 
timber after every successive operation to bring up a fresh surface 
to the action of the tools. At either extremity of this table is « 
standard, over the vertical face of which works a slide fitted with a 
rotating adze or other suitable cutter, the one being intended to cut, 
say, a rebate at one end of the timber, and the other to square the 
opposite end. The slides in which these cutters are mounted are 
maintained at an elevated position by weighted chains, and their 
depression (to bring them into action) is produced by means of hand 
wheels or any other suitable mechanical contrivance. The standards 
are formed so as to allow the timber to pass endways through them, 
and the timber is clamped by the depression of nipping rollers after 
the manner of the platen of the fly-press. In advance of the first 
standard a horizontal drill is mounted for boring lateral holes in the 
timber. At about the middle of the length of the bed of the machine, 
or midway between the two end stan is erected a third 
standard, which carries at its opposite sides a vertical drill and a 
chisel for cutting mortices. These tools, which are operated by the 
mechanism to be presently described, are intended to act in com’ 
tion, the drill to commence the mortice that is to be cut, and the 
chisel to finish it. The traverse forward of the timber through the 
machine is effected by hand wheels mounted on the axles of the 
lower of the respective sets of clamping rollers. P 

A, A, are the two main uprights or standards of the machine, over 
the inner face of which the vertical slides B, B, move. On these 
slides are cutter spindles, which carry suitable tools for cutting the 
tenons or squaring the ends of the timbers intended to form the 
“sills” of railway carriages; C, C, are spur wheels, on the shafts of 
which are pinions that take into racks on the iuside of the slides, 
These spur wheels C are driven by pinions on the axles of hand 
wheels C*; D, D, are pulleys for receiving the chains of balance or 
counterweights, and above are the pulleys and compensating slide 
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for holding the driving straps in a state of tension during the 
vertical movement of the slides carrying the cutter spindles; E, E, 
is the bed of the machine upon which the timber rests while under 
operation, and provided with the weighted friction rollers for adjust- 
ing and holding the timber in its proper place; F, F, is an ordinary 
construction of drilling machine for boring the horizontal holes, and 
one or more of these machines may be brought to operate upon the 
halk of timber as it lies clamped upon the bed E. This drilling ma- 
chine may be made with several spindles when various sized holes 
are required. G, G, are friction rollers supplied with pressure 
screws and springs to move the timber from one cutting tool to the 
next. 

aisa strong upright, which may, if thought desirable, be cast in 
one with the standard H that carries the morticing tool, to be 
presently referred to. On the upper part of this upright a is mounted 
a transverse slide b, movable by rack and pinion. One end of this 
slide is provided with journals to receive a vertical drill-bar, which 
is driven through the intervention of a pair of horizontal shaft and 
bevels set in action by driving-pulleys ¢, c. In advance of this drill 
is a morticing machine H, shown best in the enlarged views, Figs. 3, 4, 
and 5; dis the driving-pulley mounted on one end of the shaft e. 
To the other end of this shaft is keyed the spur-wheel /, which takes 
into a similar wheel g, keyed upon a shaft mounted in the swinging 





frame h, which has its fulerum on the driving shaft e. The spur 
wheel g has a movable crank pin taking into the eye of a connecting 
rod i, and actuating the slide bar or ramj. On this slide bar is 
mounted the bar & for carrying the mortising tool; along this bar is 
a groove, for receiving a feather or key in the spring handle J, 
through which handle it works freely. This spring handle, which 
is stationary, can be turned half round so as to reverse the cutter. 

In the lower part of the main casting H is mounted the foot lever 
m, to the inner end of which is attached the vertical rod. This 
rod is connected to an arm carrying a pawl, which takes into the 
ratchet wheel 0. This ratchet wheel is keyed on one end of the 
shaft p, to the other end of which is keyed a bevel wheel, taking into 
a similar wheel mounted in a journal on the main casting; g is a 
vertical shaft, the lower end of which passes through the last-named 
bevel wheel, and is connected therewith by means of a key groove. 
The swinging frame h is attached to this shaft by means of a swivel 
joint, and on the upper end of this shaft is cut a screw, which takes 
into the clasp nut r, which is opened and closed by the operation of 
the shaft bevels and handle s, s, s. 

It will be seen that as the ratchet wheel o is actuated by the foot 
lever m and pawl n the screw gq will rotate, and thus bring down the 
swinging frame A and its pa | wheel, connecting rod, and slide bar 
or ram Jj, until the cutter has reached the required depth. On releasing 


the clasp nut r, the side of the swinging frame h, on which the crank 
wheel g is mounted, will be raised by the counterbalance weight ¢, 
thus bringing the cutting tool clear of the work, so as to allow it 
to be reversed without fear of coming in contact with the wood ; 
u, u, are two screw stops for adjusting the range of the swinging 
frame. 


Tue Freezing or WATER-PIPES, AND THE Reason Wuy.—Not 
many hours of the severe weather had passed when in several dis- 
tricts of the metropolis the water supply was stopped, causing the 
greatest inconvenience. Last year we made some remarks on the 
same subject, and it now calis for further notice. We have again 
made inquiry, and find that the mischief does not arise so much from 
the freezing of the tap and pipes immediately in connection with the 
cisterns—as by the application of heat this part might be thawed— 
but, owing to the pipes which pass from the main to the houses 
being laid too close to the surface, the frost in a few hours stops the 
water supply. When houses are being built, the expense of placing 
the pipes at a sufficient depth below the surface would be but trifling, 
and the water supply would be more sure. It is not well at Christ- 
mas time for the families of industrious persons to be left without one 
of the most common and necessary elements of life —Builder. 
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TO CORRESPONDENTS. 


*,.* We shall ish next week a double number, containi: the Index 
to our Tenth Volume, including a complete classified list of all the Patents 
published during the last six months. Price, 1s. Stamped, 1s. 2d. 


*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
h. 


each, 
"o* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, &c., to send their names and eses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we ave sure our 
readers will agree with us, should be excluded as much as possible from this 
umn. 








RAILWAY ACCIDENTS. 
(To the Editor of The Engineer.) 

Sir,—Allow me to call the attention of the general and railway public to 
the frequent accidents by broken tyres, owing to the frost and other causes, 
which have occurred lately. I may mention that on an extensive line of 
railway, where proper precautions are used for their prevention, such acci- 
dents are not known. Many breakages of tyres occur through the tyre 
being too tightly shrunk on the wheel ; but a better safe- 
) guard is that eh ge should be fixed on the rim with screws, 

and also provided with a projection at its outer side, as 
shown in the sketch. There may be nothing particularly 
new in this arrangement, but it is effectual in preventing 
the tyres coming off, and, even if they do break at the weld, 
or laminate, they will not fly off the wheel, nor an accident 
occur. 

It is not much to say for the mechanical world that 
accidents from such a cause cannot be pre- 
vented by some means or other. Some rail- 
way companies have incurred expensive lawsuits lately owing [ 
to this—in one of which Mr. Fenton said that tyres were / 
breaking all over the country just now. It has been found K 
that if a tyre is fixed upon the wheel-rim, with a hoop in- 
serted into both the rim and the tyre in the manner shown, 
it is found impossible to get the tyre off the wheel, if it ween 
to get loose, by any known means without drilling it off, and 
thus destroying the tyre. 

London, 22nd January, 1861. 





M. HUNTER. 





SLIDE VALVES. 
(To the Editor of The Engineer.) 

Sir,—The enclosed is a geometrical delineation of a method of admitting 
equal quantities of steam to either end of the cylinder. I am not speaking 
of any arrangement of link-motion, but confining myself to the question 
originated by “ Alpha” (single engine direct action). 

















Let A, B, be the centre line of motion. On C, as a centre with the length 
of crank, describe the circle D, G, E, F, to represent the path of the crane- 
pin. On the same centre with the radius of the eccentric inscribe the 
circle d, g, ¢, f, a8 the path of the centre of eccentrics. Let d and e be the 
positions of the eccentric at the points of suppression, for their respective 
strokes on d as a centre, with the length of eccentric rod, intersect the centre 
line of motion in the point h. On e, as a centre with the same radius, set 
off the point &, bisect h, &, and draw the perpendicular J, m, indefinitely. 
On lL, m, set off any point—o as the fulcrum of a lever, 0, h, 0, k, to vibrate 
equal on either side of the vertical line l, m, applying Clark’s method of 
three trials, to the fixed axis 0, draw o, p, any required length. With the 
lever rotating on the point 0, an excess of admission on the end E is 
obtained equal to 20 per cent. of the stroke of piston ; from any scale of 
equal parts raise the line 0, g, equal to 20 per cent. ; remove the point 0 to 
p, and an excess of admission is now had equal to 15 per cent. on the 
end D ; raise the line 0, r, equal to 15 per cent., but, in opposite directions 
to 0, q¢, bisect o, p, in s, and an admission equal to 2 per cent. is had on the 
end D. Find a curve line which will pass through the three points q, s, r, 
and it will intersect the line 0, p, in the point z, which will be the required 
position of the fulcrum 0, and will admit equal quantities of steam to either 
end of the cylinder ; for, while the eccentric is allowed to perform its natural 
functions, the speed of the valve is accelerated and retarded at the will of 
the operator. Tuomas ADAMS. 

20th January, 1861. 








COVERING WIRE. 
(To the Editor of The Engineer.) 
Sirn,—Can you or any of your readers kindly inform me where I can 
J. D. P. 


obtain cotton-covering machines for insulating copper wire ? 





MEETINGS NEXT WEEK. 

INSTITUTION OF CivIL ENGINEERS.—Tuesday, January 29, at 8 p.m., con- 
tinued discussion upon Mr. Braithwaite’s paper, ‘‘On the Rise and Fall of 
the River Wandle.” 

Society or Arts.—Wednesday, January 30, at 8. p.m., “‘On Food: Its 
cae and the Manner of Detecting them,” by Mr. Wantworth L. 
Scott. 
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direct from the office on the following terms : — 

Half-yearly (including double number), 15s. 9d, 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
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THE DURATION OF IRON STRUCTURES. 


IN our last number we drew attention to some of those 
considerations respecting the nature of iron, to which Mr. 
Roebling has devoted much ingenious research. As this 
subject has hitherto been but imperfectly investigated, and 
as it is nevertheless of immense importance in this en- 
gineering age, we propose to advert here to some further 
facts adduced by that gentleman. And in the first place it 
seems desirable to recapitulate some of the cases mentioned 
by him in proof of the great durability of good iron when 
not overtaxed by excessive tension and vibration. He tells 
us that in 1844 he removed the old timber aqueduct over 
the Alleghany river at Pittsburg, the heaviest work of 
that description in the United States, consisting of seven 
spans of one hundred and fifty feet each. It had stood 
fourteen years. All the suspension bars taken out of the 
old trusses and arches, and originally made of good puddled 
iron, on being tested and worked up into bolts for the new 
wire suspension aqueduct, proved of good quality—as good 
as such irons generally are. Again, during the great fire 
at Pittsburg, in 1845, the old Monongahela-bridge, of 
eight spans, a heavy Burr structure, was burned down. 
Mr. Roebling contracted to put up a suspension-bridge, 
and accepted all the old materials, which were not con- 














sumed, including about thirty tons of hammered charcoal 
iron of excellent quality. This iron, after severe for 
over thirty years, was found so good that he had it all 
drawn into wire. “ Every bar was for 60,000 Ib. per 
square inch, as strong and tough as it ever could have been 
before going into the bridge. The old structure was loose 
and limber, producing considerable vibration on all the 
vertical bars. in, on excavating for the southern an- 
chorage between the old wing-walls of the Monongahela 
Bridge, a number of round bars of one and a-quarter inches 
diameter, about forty feet long, of good puddled fibrous 
iron was taken up. They had served as tie bars, to keep 
the retaining walls from =. Screwed up tight, 
they had been underground about twenty-five years, em- 
bedded in clay. The outside rust, firmly combined with 
clay and sand, appeared to have formed a protective coat. 
At any rate the strength of the iron had not suffered at all 
from oxidation. Its quality was as good as any puddled 
bar manufactured at the present day. Mr. Roebling adds 
one other statement of importance. Last year, while re- 
moving the old St. Clair-street Bridge, over the Alleghany 
river, at Pittsburg, to make room for a new suspension- 
bridge, since completed, he examined the old iron with con- 
siderable interest and care. All this iron had been manu- 
factured about forty-one years, and had been the result of 
the first attempts at uddling ever made west of the Alle- 
ghany mountains. ‘he manufacture», who is still living, 
informed him that in those days puddling was not well un- 
derstood, and that, although the stock was good cold blast 
charcoal pig, the iron turned out of a highly crystalline 
texture. It proved so on its fracture, but of a g: colour ; 
the texture was uniform and not coarse. On being heated 
and drawn down to half its size, it made a strong fibrous 
iron; allit wanted was work. “There was not one fibrous 
bar in the whole lot of suspension bars; they were all 
alike crystalline and brittle in texture.” This iron had, 
from the manufacturer’s own testimony, undergone no 
change ; it was as crystalline on the last day as it was on 
the first. But there was another quality of iron in the 
same structure. The straps and bolts which connected 





the chords with the posts and braces, had been manu- 
factured of a good quality of hammered charcoal iron, and 
a most capital iron it proved after forty years’ service. 
We may also draw attention to the experiments made | 
recently by Mr. Albert Fink, on a number of suspension 
bars, taken out of his bridges on the Baltimore and Ohio | 
Railroad, for the purpose of testing their strength after | 
seven years’ service. These tests exhibited a rate of strength | 
which is only by good iron, and led Mr. Fink to | 
the conclusion that seven years’ wear had not affected the | 
bars. 

Mr. Roebling suggests a theory by which he accounts for 
the weakening effect which vibration under tension and 
bending produce upon iron. It is as follows:—All irons 
form alloys of pure iron, mixed with carbon and other 
impurities. A certain amount of impurities in the shape 
of good cinder appears to be necessary to impart strength | 
poly cohesion to this metal, and also to make it malleable, | 
and to give it welded properties. The purer the iron is, 
the higher the heat at which it will weld. Compare, 
for instance, good Swedish iron with common puddled 
bar: while the latter will weld at a low heat, the former 
requires a much higher heat. Compare their fracture and 
colour: the good Swedish bar will exhibit either a fine 
granular appearance or fibre, accompanied by a silvery lustre, 
showing comparative purity ; the puddled bar will be of a 
dark colour, with a graphite lustre, and will show a coarse 
texture, or loose fibre. During the process of puddling, 
as well as of blooming, the melted pig-iron is mixed with 
cinder, and this mixture, which will adhere by cohesion, 
prevents the formation of large crystals, which is the | 
tendency of pure iron in a molten state. Now, by working | 
(bringing to nature, as the puddler calls it) this mixing 
and crystallisation is promoted. The ———— squeezing | 
and rolling of the puddled ball, or the hammering and | 
shingling of the bloom, will have the effect of condensing, 
laminating, reducing, and drawing out these crystals, at the 
same time removing and squeezing out the superabundant 
cinder from between the metallic crystals. Thus, the drawn- 
out fibre is composed of an aggregate of pure iron threads 
and leaves, enveloped in cinder. Pure iron, as well as very 
impure iron, is weak; the maximum strength and tough- 
ness is obtained by a certain mixture of pure iron with 
carbon and cinder, thoroughly worked and incorporated. 
When the fibrous and lamina aggregation becomes so 
dense as to be fit for the manufacture of steel, then are, by 
this very process, sufficient impurities expelled, and the 
greatest degree of cohesion is obtained. Hence, strong 
steel can only be made of strong iron, no matter what 
chemicals may be administered during the process. “ Keep- 
ing the above process before our minds, we may now un- 
derstand,” says Mr. Roebling, “why even the best fibrous 
wrought iron, when ex to long-continued vibration 
under tension, or to torsion, bending, or twisting, must ine- 
vitably become brittle, because the wron threads and lamine 
become loosened in their cinder envelopes. But the cohesion 
between the iron and its cinder once destroyed, and its 
strength is gone. Now, whether cohesion is the result of 
magnetic attraction (according to Faraday) or otherwise, 
this process appears to be purely mechanical.” But let the 
explanation, which is here offered, be correct or not, says Mr. 
Roebling, the fact remains that fibrous iron, and all kinds 
of iron and steel, will be rendered brittle by vibration and 
tension, or by bending and twisting, without undergoing 
any mysterious change in its molecular arrangement. We 
think it will be admitted that the author’s theory is, to say 
the least, well deserving future consideration. 

Mr. Roebling’s remarks upon the preservation of iron | 
from oxidation likewise deserve special attention. In the | 
Niagara Suspension Bridge, of which he is the engineer, all | 
iron and wire within reach are kept well painted, and thus | 
preserved against rust. The anchor chains and their connec- 
tions with the cables, inside of the anchor masonry and in | 
the rock below, after three coats of paint, are protected by | 





the cement grout, which forms a solid envelope, excluding | 
air and moisture. But, in addition to the mechanical pro- | 
tection thus afforded, he depends principally, as was ex- | 





plained in his report of 1855, upon the well-known chemical 
action of caleareous cements in contact with iron. Oxygen 
has a greater affinity for lime than for iron. So long, 
therefore, as the cement will combine with oxygen, or, 
in other words, has not become completely crystallised 
(the crystallisation being a very slow process inside of 
heavy masonry), the iron will be protected. The cement, 
not exposed to the air, when setting slowly, has a tendency 
rather to expand than to contract; but suppose there 
should be cracks around the anchor bars, large enough to 
admit air and moisture, water will then find its way through 
those cracks, but on reaching the iron will be more or less 
impregnated with cement, and thus add another protecting 
coat. The chemical principle, explained here, Mr. Roe- 
bling applies daily in his factory for the preservation 
of wire against dampness. He has also carried on direct 
experiments for a number of years, which have convinced 
him, he says, of the preserving property of calcareous 
cements in damp situations. On examining recently the 
anchor bars of the Monongahela Suspension Bridge at 
Pittsburg, built sixteen years ago, he found them per- 
fectly preserved as far as the cement in which they are im- 
bedded was removed. To satisfy the owners of the bridge on 
this subject he proposes, in a few years more, to remove 
the anchor blocks and to examine the upper links of the 
anchor chains of the Niagara Bridge. It should be re- 
membered, that good cement grout, when not disturbed 
by any mechanical action, or by a current of water, will 
set perfectly solid, and will become as hard as sandstone 
in course of time and without shrinking. The anchor 
chains of the Niagara Bridge are therefore, in his opinion, 
effectually guested against oxidation. 

We offer no apology for bringing these facts and 
opinions of Mr. Roebling thus prominently before our 
readers. The subject is one to which our own engineers 
have given comparatively little attention, and respectin 
which they are, indeed, greatly divided. every oe | 
authenticated fact bearing upon it must, therefore, be of 
service to us—much more the mass of facts which we have 
cited from Mr. Roebling’s report. ‘There are cases in 
which an Editor can best perform his duty by bringing to 
the special notice of his readers the information which 
practical engineers have derived from their experience, and 
this seems to us to be one of them. 


THAMES EMBANKMENT. 


Every professional engineer at all conversant with the 
various plans hitherto proposed for an embankment of the 
Thames, and consequently with the estimates connected 
with each, must have been at once struck with the enormous 
saving of first cost which the design we have given on pp. 
8 and 9 of our present volume would effect, as compared with 
every precursory design, and which cannot be denied even by 
those who may be most inclined to ridicule or cavil at a sim- 
plicity which they can neither appreciate, comprehend, nor 
rival. But as this economy, though not, as it will be deemed 
by many, the most important, is still by no means an unim- 
portant feature of our plan, we will, for the sake of general 
or uninformed readers, just state that, even at present prices, 
it may be carried into execution for an amount little, if at 
all, exceeding £250,000, whilst the sums named before the 
last Parliamentary Committee varied from £400,000 
to £1,500,000, and the portion of Mr. Page’s original 
design, embracing the same ground, even at the prices of - 
1843 was estimated at £214,695, and was little more than 
a third of the extent proposed to be embanked before it was 
altered by the Commissioners of Metropolitan Improve- 
ments, whose “ modifications” raised that estimate to 
£301,391 or £366,409, according as the brick walls of the 
embankment might be faced with granite, or have granite 
dressings only. Mr. Page’s original width was 40 ft., 
which was extended to 50 ft. by the Commissioners, our 
minimum being 60 ft. 

Following, again, the sections of Mr. Page’s letter, we 
find that the seventh treats “ Of the adaptation of the means 
of improving the river to facilities of communication in the 
metropolis, &c.” In this Mr. Page considered “ that the lines 
of the terrace would be determined, Ist, by the requirements 
of the river; 2nd, by the positions of the bridges of 
Waterloo and Hungerford ; 3rd, by the accommodation for 
the wharfingers ;” and, writing on the first head, at once 
stated the principle which we have adopted to be the 
correct one, viz., to straighten the river as much as possible ; 
allowing himself, however, to be og ag! diverted 
from this by his consideration for the bridges, which has 
throughout our remarks been one of the principal points on 
which we have been at issue with him. We onal already 
stated on p. 347 of our last volume, much of what we had 
to say regarding these bridges, to which we will only add 
now, that the extremely small cost of the embankment, as 
we have designed it, will leave plenty of margin for 
alterations of the bridges, or anything else. Mr. Hawk- 
shaw is, with most commendable prudence, now building 
the new railway bridge at Hungerford in such a manner 
that it will neither affect nor be affected by the embank- 
ment however carried out, so that we are relieved of any 
trouble from i; but even were it otherwise, we would still 
assert what we have consistently and continuously 
asserted, viz., that the ‘mportance of maintaining and im- 
proving the port of London is entirely paramount to every 
other consideration. The accommodation of the whartingers 
we have met, as Mr. Page did, by not interfering with 
what they at present possess. Mr. Page’s data for deter- 
mining the height of the embankment were :—* 1. The 
means of obtaining entrance for craft. 2. The levels of its 
principal termini, if viewed as a means of communication, 
3. Its adaptation as a promenade. 4, Its influence on the 
architectural ‘ effects’ of itself, and of buildings affected by 
it, and the interception of prospects; to which we may 
add economy of construction, and the preservation of the 
width of the river to the eye. On all these points except the 
first, Mr. Page proved by very cogent and obvious reasons, 
that “ the lower the line the better,” and accordingly as- 
sumed a height of from four to six feet, accommodating the 
craft with fly-bridges, at three of the five entrances which 
he proposed, but which the Commissioners increased to 
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eight, and accommodated the craft by raising the embank- 
ment, on a suggestion from the late Sir R. H. Inglis, to 
ten feet in their neighbourhood, that is, except before 
Whitehall and the Temple Gardens, where the four feet 
elevation was retained. 

Section eight is “on the adaptation of side channels or 
docks, for the trade at the wharves,” and certainly more 
forcible reasoning on the unpardonably gross impropriety of 
making these otherwise than tidal, it would be almost impossi- 
ble to condense into a similar amount of type ; indeed, here 
Mr. Page’s modesty must have underrated the correctness 
of his own views, or, instead of expressing a mere “ pre- 
ference” for making them tidal, he would both then and 
since most distinctly and unflinchingly have repudiated 
every idea of perverting any portion of their area, however 
small, into either a solid embankment or its precise equiva- 
lent, a floating basin. His “ reasons have reference both to 
navigable interests of the river, and to the traffic at the 
wharves.” With regard to “ the navigable interests of the 
river,” such of our readers as are not convinced by what 
we have already written are not likely to be so by any 
further reasoning or reiteration, so we will go on to “the 
traffic at the wharves,” with regard to which Mr. Page 
points out that a “a system of docks would change the mode 
of unloading now acted on and suitable to the several 
localities, and would, in many cases, confine it to the craft 
lying immediately in front of the wharves,” by doing away 
with “the draw docks or horseways, which are of frequent 
occurrence, and admit carts and wagons to be loaded 
from the barges at a considerable distance from the wharf 
when the tide is down, and which is practised for coals, 
bricks, sand, straw, &c., on ‘ hards’ formed on the foreshore 
on which the barges lie high for the purpose.” He 
then shows, that floating docks are not preferred by the 
river-side trades, from the fact that, during the last hun- 
dred years, many of those then in existence have been 
shortened, some have “changed position,” one has been 
filled up, others are only used on one side, and so on; 
observing also that “as compared with docks, side chan- 
nels would allow of craft being admitted at as early a 
period of the flood tide were the beds of the side channels 
as much below the low water line as the bottoms of the 
locks to docks, and that where so great a variety of 
interests is to be considered (as shown by the classification 
of wharf businesses in appendix C to this letter) any 


deviation from established customs becomes a matter of | 


serious consideration.” 

Before going any farther, it will be proper to make a 
few observations on the plans of the side ane which 
were proposed both by Mr. Pageand the Commissioners, and 
which in reality partook much more of the nature of docks 
than the letterpress of this address would have led us to ex- 
pect. By these plans the intention obviously was to divide the 
side channel into compartments by solid embankments of the 
width of a roadway, each pierced with a gateway for the pas- 
sage of craft, and with culverts for the purpose of sluicing, to 
remove the mud, which every witness examined has of course 
been obliged to admit would be a serious and constant an- 
noyance, whichever of the plans hitherto proposed might 
be adopted. These sluices were to be worked by keeping 
up the tidal water for a tide or two in each of the compart- 
ments, one at a time and alternately, or according to the 
deposit, and so as to discharge it through the sluices at low 
water; and to this supposed necessity we attribute in a 
great measure the proposals for keeping up the tidal water 
at all. By our proposed plan, however, of working the 
current through the side channel, only in the direction of the 
ebbing tide, a constant scour must be kept up, because, as 
the flood tide can enter at the upper end only, it will wash 
everything before it in its passage to fill the lower end, 
whence they will be again immediately dislodged by the out- 
flow, an advantage which will much more than’ counter- 
balance any slight inconvenience which the wharfingers may 
fancy they will experience by there being only two entrances 
to the side channel. 

This brings us to the question of the depth of the side 
channel, and here again we have been anticipated by Mr. 
Page, though in the same modest, suggestive (we could 
almost write “temporising”) way. It is obvious that if 
the Northern Low Level Sewer be constructed in the embank- 
ment, the top of the sewer must govern the level of the 
eill of the Blackfriars entrance to the side channel, and 
also of any other entrance between that point and White- 
hall, should any other design be adopted than that we have 
recommended. It is equally obvious that it must cross the 
side channel from the foreshore at Scotland-yard or White- 
hall to the embankment, and that not only will it thus 
form a bar across the side channel on its own site, but that 
the fifty or sixty other sewers which now discharge them- 
selves into the Thames between Whitehall and Blackt-iars, 
and which are to discharge into the low level sewer as 
soon as constructed, must form similar bars wherever and 
however they may be carried across the side channel, either 
individually or by discharge-connections from groups. 

Now, Mr. Bazalgette showed by the section of his plan 
of embankment, which he exhibited to the Parliamentary 
Committee of last session on this subject, that the level of 
the invert of the main sewer is intended to be at White- 
hall 5 ft., and at Blackfriars 7 ft. 6 in. below the datum 
line of the Ordnance survey ; and as the datum line of the 
Ordnance survey is only 12 ft. 6 in. below Trinity high- 
water datum, and the sewer is to be 5 ft. 9 in. diameter, 
and of 14 in. brickwork, so it follows that at Blackfriars 
the top of the sewer will be only 6 in. below the Ordnance 
datum, and at Whitchall 2 ft. above it: therefore, at 
high water of spring tides there will only'be 10 ft. 6 in. of 
water over the crown of the sewer at Whitehall, and 13 ft. 
at Blackfriars; and, as neap tides frequently come short of 
this by as much as from 4 ft to 5 ft., there actually would 
not on such occasions be sufficient depth, at the top of high 
water, to carry a deeply-laden barge over the top of the 
sewer at Whitehall, especially with a swell in the 
river. Will the wharfingers ‘tolerate this? It is only 
a wonder that we find Mr. Page so quietly replying 
to question 2,272:—“I would carry the sewer at some 
point between the embankment and the wharves, and leave 
the embankment free of the sewer, so as to allow the 





barges to come in at the earliest state of the tide.” True, 
Mr. Bazalgette, Mr. Hemans, and Mr. Bidder denied that 
the sewer could be so made without a coffer-dam, and then 
raised the expense of this as a difficulty. In his replies to 
oo 2,276, 2,277, and 2,280, put by Mr. Tite, we find 
Mr. Page stating —“I would not use a coffer-dam_ for 
such a work. I do not sce any necessity for a coffer-dam. 
I have made the Chelsea embankment in that way for a 
considerable distance, and in the worst part of the river 
too!” 

Such a state of things would be bad enough, as far as 
regards the traffic to the wharves only, between West- 
minster and Blackfriars bridges; but when we come to 
look at the effect of these sewer-levels in excluding tidal 
water, and in increasing the area of tidal mud bank, they 
indisputably become at once wholly inadmissible, and it is 
peremptory either that the sewer shall be laid 10 ft. lower 
than now proposed, or that it shall be carried under the 
“ hards” abreast of the present wharves. In every plan 
for an embankment the necessity has been recognised for a 
sufficient depth alongside to admit of the steamboat traffic 
being carried on without jetties during the low-water of 
spring-tides, and we do not hesitate to say that the same 
depth at least ought to exist throughout the whole length 
of the centre of the side channel; from a third to a half of 
the breadth of which ought to remain at least covered with 
water at low water. The quantity of tidal water shut out by 
the execution of this monstrous project would not be less than 
4,000,000 cubic feet, or about 110,000 tons ; but,as we showed 
on p. 196 of our last volume, the Metropolitan Board of 
Works, by their report on this subject in 1857, bound them- 
selves to six requirements which any design for this object 
must fulfil before it shall have their sanction, and therefore 
both the third and fourth of these requirements are guaran- 
tees to the public against the perpetration of such a blunder. 

It is impossible, however, for any competent man, cogni- 
sant of all the facts connected with the agitation of this 
embankment question during the last ten years, to give it 
five minutes’ consideration without coming to a conclusion 
that the railway engineers, by whom its conversion into a 
commercial speculation has been almost exclusively advo- 
cated, have been actuated simply by the monopolising spirit 
of “ business,” to get possession of the inland navigation of 
the river, for the purpose of converting the water traffic 


| into land traffic by rail, as has been accomplished by the 


railway interest in other cases, as even with regard to 
the Thames itself nearer its source, and hence their counte- 
nance of this sewer scheme. ‘This is rendered still more 
obvious and certain by the evidence of Mr. Hawkshaw 
before the Parliamentary Committee of last session; the 
line which he is at present constructing being one, the 
traffic on which would be injured by a spoliation of the 
river. The whole tenor of that gentleman’s evidence is, most 
unintentionally, entirely against the construction of a rail- 
way along the north shore of the river, and practically of 
a railway at all, notwithstanding that he proposed one 
himself three or four years previously; and indeed Mr. 
Bidder’s is so also, notwithstanding that on his plan he 
showed a “ suggested” line off the Surrey foreshore. Mr. 
Hawkshaw’s reply to question 2,009 is too long to tran- 
scribe here, but the gist of it is that “it would not do to 
take the Thames, which has hitherto been a navigable river, 
and appropriate too much of it to railroads, roads, and 
docks; that would be mischievous.” And again, to ques- 
tions 2,037-2,038, “if you try on the margin of the Thames 
to have railway, road, and basins, you will attempt that 
which is impossible, in my opinion. You must either en- 
croach too much, or you must huddle the things together, 
which would make them useless.” It will be observed that 


this wholesale condemnation, so far from being apart from | 
abstraction of tidal water, actually implies that the exe- | 


cution of such a project would destroy the Thames “ as 
a navigable river,” and therefore only the more confirms 
our views. 

We think we have now shown that not only do the in- 
terests of the port of London, the inland navigation of the 
Thames, the health of the inhabitants, and the vested rights 
of the wharf-holders, point to Mr. Page’s plan with our 
suggested alterations as the only feasible one yet proposed 
for the accomplishment of this great national object, but 
also that the requirements of commercial speculators are so 
great as to def sat their own accomplishment, except for 
land stealing. 

The incaleulable importance of this subject has led us to 
such a length that we have net room to-day to show that, 
even as we recommend it, the embankment may be made 
to recoup a considerable amount, if not the whole, of the 
costs of its construction, so that. contrary to our intentions, 
we shall still have to return once more to it. 


ROYAL NAVAL ENGINEERS. 

In compliance with our request, a gentleman fully 
qualified to afford our readers valuable information on 
this subject has supplied us with the following communi- 
cation, which we publish in his own words : 

Str,—Having observed several letters lately in your 
columns upon the treatment of “ Naval Engineers,” and 
also your very able article on “ Engineers Afloat,” I now, 
in accordance with your request, give you a few particulars 
which will enable your readers to form an idea of what 
the naval service at present really is; so that those engi- 
neers who contemplate joining her Majesty’s navy may 
know what treatment to expect if they become one of those 
useful, but greatly neglected, class of officers. 

Upon a candidate presenting himself at Woolwich, or 
elsewhere, for admission into the navy as an engineer, the 
severity of his examination is entirely reguiated on the 
supply and demand principle ; for immediately the supply 
of engineers falls short of the demand, orders are sent 
down from the Admiralty to the examining officers, to 
lower the test of the examination; so that when the 
authorities are under very sudden pressure, such as that 
caused by the Crimean war, persons—for I cannot call 


them engineers — of very inferior attainments, both 
theoretical and practical (as the Admiralty never 


trouble themselves to inquire into the validity of candi- 
dates’ certificates), are admitted into the navy, to the 








disgust of those engineers who have really qualified them- 
selves for the responsible post of an engineer afloat, and to 
the scandal of the service, for of course these men have not 
the slightest pretensions to the appellation of gentlemen. 
If proper inducements were offered this state of things would 
cease to exist, for everything has its marketable value, 
and the Admiralty would not be reduced to the humiliating 
position of having to send out “touters” to collect the 
scourings of our large engineering factories. 

In order to give your readers a better insight into the 
treatment and expensesincurred by the engineers of the Royal 
Navy, I will suppose the case of a gentleman having passed 
the authorities for the rank of third class assistant engi- 
neer. He will, in all probability, be ordered down to Ports- 
mouth, to join the steam reserve, and await an appoint- 
ment toa sea-going ship; but should there not be a vacancy 
for him in the reserve fleet, he is liable to be placed upon 
harbour pay, the munificent sum of 3s. 6d. per diem; 
and as he is compelled to report himself at the dockyard 
daily, he is put to the expense of a residence at that port, 
instead of, like other officers, being placed upon half-pay, 
and allowed to live where he chooses. But we will suppose 
our friend is not so unfortunate, for, on his arrival at Ports- 
mouth, he finds that he is appointed to her Majesty’s two- 
decker ship “ Blunderer,” of 91 guns, just commissioned by 
Captain Tartar, for the West India station ; on the receipt 
of this intelligence, our hero immediately rushes frantically 
about to the different outfitters, enquiring, in an excited 
tone, the length of time required to fit him out, and the 
expense of so doing, when he is considerably cooled in his 
zeal for the service, on learning-—if he studies economy, 
and turns a deaf car to the persuasive eloquence of his out- 


! titter—he may reduce his estimate to £50. This may appear 


a large sum for clothing to some of your readers, but they 
must bear in mind that, unlike our great steam shipping 
companies, officers have to provide for all contingencies of 
climate. For instance, the West India station comprises 
Canada, Newfoundland, &c., and as they remain away from 
England for years, it is politic to take as large a stock as 
possible, for clothing is very expensive on most stations. 
Having donned his uniform, he takes his chest, bedding, 
and himself on board the “ Blunderer,” to join; this duty 
having terminated, he asks one of the “ blue-jackets” the 
locality of the “engincer’s mess?” “ Engincer’s mess, 
sir; why, down in the cockpit.” Not having studied the 
nautical dictionary, he has but a confused idea of where 
the “ cockpit” may be, but not liking to appear too much of 
a “land-lubber” before “ Jack,” he goes below to the next 
or “ main-deck,” and reiterates his question, and receives 
the same reply; he, therefore, makes another dive, on to 
the “ lower-deck” (the living and sleeping place of the ship’s 
company), but he is not low enough yet, so he descends 
again (bidding good-bye to day light) into a place of nearly 
pitchy darkness; where his first impulse is to stand still 
and draw his breath; for the atmosphere, from having 
been previously inhaled by some 900 men, mixed up with 
a due proportion of the exhalations arising from the water 
in the bilge, is anything but refreshing and healthy. His 
next is to ask himself if he could have possibly made a 
mistake, for surely no human being could live down here, 
so he stands irresolutely ; when, hearing sounds of hammering, 
evidently proceeding from the engine-room, he determines 
to grope his way in that direction. After receiving sundry 
knocks on the “shins,” stumbling over different objects 
lying in his path, he discovers the object of his search—orer 
the engine-room ; placed there, doubtless, that when under 
steam its occupants off duty should not catch cold ; very con- 
siderate of the authorities, especially when in the “ tropics.” 
Yes; there is the home of six gentlemen for three or four 
years, a miserable den of 9 ft. by 12 ft.; lighted by a 
scuttle in the ship’s side of only 8 in. diameter, the rays 
from which are so feeble that it necessitates the constant 
burning of a lamp during the day. Onone side is a plate 
rack and side-board for the steward to wash the dishes, &c., 
upon, for engineers don’t rate a pantry ; in the centre is the 
table, or the lockers, round which are seated five assistant 
engineers, who, like our friend, have just “joined.” After 
mutual introductions have taken place, the senior member 
observes that our friend’s arrival is opportune, as they have 
just settled the amount required for furnishing the mess 
with utensils, provisions, wines, &e., we find (after taking 
into consideration our means of stowage, which are ex- 
tremely limited, no store-rooms being allowed, everything 
must be crammed into the berth) that, with a ‘pretty 
extensive acquaintance with “salt horse” and “weevilly 
biscuit” to eke it out, eighteen months stock can be taken, 
at a cost to each member of £50. Bless me! exclaims our 
hero; I was under the impression this was provided by the 
Government. Oh, dear, no! in addition to which we shall 
have to ship a steward, cook, and cach member a private 
servant at his own expense; so I trust, gentlemen, you 
have cach a heavy balance at your bankers. Upon further 
conversation our friend also discovers that his sleeping 
apartment consists of the aforesaid “ cockpit,” triced up in 
a “hammock,” with his chest for his “ washing-stand” and 
“ toilette-table ;” accommodation that might do for “ young- 
sters,” but scarcely fit for a man of thirty. . 
Without further detailing our friend’s adventures, I may 
proceed to state that after remaining three years in his 
present rank he is eligible for passing to the second class; 
only the Admiralty generally keep engineers one or two 
years after they have passed for their next step before they 
promote them; this will make four years in the third class, 
at 6s. per diem ; three years in the second class, at 7s. 6d. 
per diem, and fire years in the first class, at 9s. per diem— 
twelve years before an assistant engineer can be promoted 
to the rank of chief engineer, at 10s. 6d. per diem sea-pay, 
and ds. half-pay ; and a chief engineer must have served 
more than twenty-five years sea time in that rank, which 
would make him nearly sixty years of age before he can 
reeeite £1 per day, so that when we consider the trying 
and unhealthy nature of his employment, rendered more so 
by being passed principally in the “tropics,” your readers 
may imagine how few there are who arrive at this desi- 
deratum. Now contrast this with the pay, half-pay, posi- 
tion, and rank of the medical branch of the service, who, 
like the engineers, are the only class who have to learn 
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their profession before entering her Majesty's service, and to 
whom we ought to assimilate as nearly as possible. An 
assistant-s m on entering the navy messes in the 
“ ward-room,” has a cabin to himself, ranks with a lieu- 
tenant in the army, full-pay 10s. per diem, half-pay 6s. 
After six years’ service he ranks equal to a captain in the 
army, or superior to a chief engineer, and receives 11s. 6d. 
full-pay and 8s. half-pay ; and when promoted to “ sur- 
geon” he ranks with a major in the army, at 145s. full-pay, 
and 11s. half-pay when not employed; and he can rise to 
the rank of a major-general in the army, with a full-pay 
of £2 5s. per diem. Your readers will, from the above 
statement, prove that the half-pay of an “ assistant-sur- 
geon” on first entering the navy is the same as the full-pay 
of an “ assistant-engineer ; and the ha/f-pay of a “ surgeon” 
is sixpence a day more than the full-pay of a chief engineer, 
although they both attain. their ranks at about the same 
age. With respect to rank, uniform, &c., an assistant- 
engineer has not really any, for he is not deemed worthy 
to hold her Majesty’s commission, and he is not allowed to 
wear a full-dress uniform until he is a “ first assistant ;” nor 
is his name permitted to appear in the Navy List, although 
we believe, with the single exception of lieutenants, the assist- 
ant-engineers are the most numerous branch in the service. 
I might fill a volume recounting the petty slights and in- 
dignities put upon this useful branch of the public service ; 
but enough has been said I think to show that we are at 
present at a miserably low ebb, a state of things that is a 
disgrace to the authorities at the Admiralty. Apart from 
doing justice to a deserving class of officers, this is a ques- 
tion of national interest, for rely upon it, in future naval 
actions steam will be the only manceuvring agent em- 
ployed; if so, those who govern this agent ought to be 
men of great attainments in their profession, for in case of 
accident from shot, &c., arising to the machinery, the 
honour of the “ English flag” may depend on the engineers 
on board. 

It was my intention to have added a few hints for the 
improvement of the engincers’ position; but I fear I have 
already trespassed too much on your space, so shall defer 
my remarks to a future occasion. X.Y.Z. 





Proposed TRANSATLANTIC ,PACKET STATION ON THE SHannon.—On 


Friday a special meeting of the members of the Limerick harbour | 


board and corporation, was held for the purpose of taking into con- 
sideration the best means to be adopted for liquidating the debt of 
the port, and procuring transference of management of income to 
local hands ; also for carrying certain improvements, in the shape of 
docks and a pier at Foynes, with a view to the accommodation of 
large vessels. It was resolved to request the Town Council to take 
into reconsideration the proposition of guaranteeing the interest on 
a reduction of the harbour dues as proposed and discussed in the 
council some time ago, in a communication from the treasury 
through Mr. Russell, M.P., and that the meeting unanimously advise 
and call on the corporation to give the required guarantee. The 
general impression seems to be that the Transatlantic mail service at 
resent being carried from Galway is about to be transferred to 
Limerick, as possessing greater facilities for the due performance of 
the contract; and that, although not fully expressed, this was the 
cause and main object of the meeting, and the arrangements pro- 
posed and discussed. A move, it is believed, is really being made 
in favour of the Shannon, and those mainly interested are working 
secretly. It is even said a —— of the directors of the Atlantic 
Company are now in London for the purpose of effecting the 
arrangements for the transfer. Another report states that the chair- 
man of the company, Mr. Malcolmson, has purchased Mr. Dargan’s 
large interest in the Foynes Railway. 

Acapemy or Scrences.—At the last sitting M. Emile Rousseau 
presented a paper on a new method of purifying the vegetable juices 
used in the manufacture of sugar. In the juice of the beetroot two 
species of organic substances prejudicial to the extraction of sugar 
are always met with. The first is an albuminoid or caseous sub- 
stance, which may be coagulated by lime as well as by the salts of 
lime. The second substance is, in itself, colourless, but absorbs 
oxygen so rapidly that it soon acquires a brownish colour under the 
influence of atmospheric air. M. Rousseau, therefore, has endea- 
voured to solve the problem of finding two substances—one capable 
of coagulating all albuminoid substances without causing any injury 
either to the health of man or to the saccharine matter to be 
extracted ; and the other calculated either to destroy the colouring 
matter, or else to absorb it. Both these substances must, of course, 
to be applicable to trade, be obtainable at alow price. The sub- 
stances which M. Rousseau recommends are, in the first case, 
sulphate of lime or common plaster; and in the second, hydrated 
peroxide of iron.—M. Elie de Beaumont read a letter from Dr. 
Charles Jackson, of Boston, announcing that an expedition having 
been sent out last year to Chiriqui, by the Government of the United 
States, with a view to discover a favourable line for a railway across 
the isthmus, Dr. John Evans, the geologist attached to the expedi- 
tion, had discovered a large deposit of lignite in the tertiary eocene 
formation of that locality. ‘The quality is said to be excellent, and 
highly bituminous, the collective thickness of the strata being 73 ft. 
English. The places where it has been chiefly observed are Cultiva- 
tion Creek, Blanco River, Sheinshik Creek, and Pope's Island. The 
fossils embedded iu this deposit chiefly belong to the genera Cardium, 
Arca, Natica, Mytilus, and Nucula. It also contains numerous 
remains of te plants; but owing to the rainy weather last 
summer, the clay was so wet that no specimens could be preserved. 

Cotourep Rary.—M. Giovanni Campani, Professor of Chemistry 
at the University of Siena, has just published a letter addressed to 
Professor Matteucci on a most singular phenomenon which occurred 
at Siena in December last. On the 28th of that month, about 7 a.m., 
the inhabitants of the north-western part of the city witnessed with 
surprise the curious phenomenon of a copious fall of rain of a 
reddish hue, which lasted two hours; a second shower of the same 
colour occurred at 11 a.m., and a third at 2 p.m., but that of the 
deepest red fell the first time. But what adds to the strangeness of 
the occurrence is, that it was entirely confined to that particular 
quarter of the town, and so nicely was the line drawn that the 
cessation of the red colour was ascertained in one direction to be at 
about 200 metres from the meteorological observatory, the pluvio- 
meter of which received colourless rain at exactly the same time. 
The temperature during the same interval varied between 8 deg. and 
10 deg. C (46 deg. and 50 deg. Fah.). The wind blew from the 8.W. 
at the beginning of the phenomenon, and afterwards changed to 
W.S.W. None of the rural population in the immediate vicinity of 
Siena remarked the occurrence, so that most probably the rain that 
fell round the town was colourless. The same phenomenon, strange to 
say, recurred in exactly the same quarter of thf town on the 31st 
of December, and again on the Ist of January, the wind being 
W.N.W., and the temperature respectively 35 deg. and 39-42 deg. 
Fah. Each time, however, the red colour diminished in depth, its 
greatest strength having at no time exceeded that of weak wine and 
water. A similar occurrence is recorded as having taken place in 
1819 at Blankenburg, when MM. Meyer and Stopp found the water to 
contain a solution of chloride of cobalt. Professor Campani, who is 
now engaged, in conjunction with his colleague, Professor Gabrielli, 
in analysing the red water collected, has ascertained that, in this 
instance, it contains no chloride of cobalt, and moreover, that the 
colour must be owing to some solution, since the water has deposited 
no sediment. 





BOILER EXPLOSIONS. 


WE find in a daily paper a letter from a Mr. Bellows, of Leominster, 
which contains several valuable suggestions upon this subject, and 
we notice, too, that he has adopted the theory soequuntel in Tue 
Evarveer last year, and which alone seems to explain the Tonning 
explosion. Mr. Bellows says:—In the case of the Tonning, the 
witnesses and others concerned in the investigation all professed 
themselves unable to afford an adequate explanation of the cause 
which produced the melancholy event. The Goverament inspector, 
it is true, seemed to imply that it might have been due to over 
pressure in the boiler, and stated his opinion to be, that when it 
burst there must have been a pressure a not less than 40 Ib. to the 
inch. Now this he stated from a mere unsubstantiated theory of 
his own, in direct contradiction to the evidence of Rea, the chief 
engineer in charge, who asserted that only a minute and a half 
before the explosion occurred he looked at both pressure gauges, 
each by a different maker, and they each pointed to the low pressure 
of 13} Ib. 

Now, any practical engineer must know that it is an utter im- 

possibility for the pressure in a marine boiler to rise in the course of 
a minute and a-half from 13} 1b. to 40 1b. to the inch ; the probabi- 
lity is that it would require two or three hours’ hard firing to accom- 
plish it. Besides which, the Government inspector says he had the 
weakest portion of the boiler plates he could find tested, and it re- 
quired from 12 tons to 13 tons force to the inch to break. Supposing 
the boiler to be of an unusually weak form of construction, it would 
still require a pressure greatly in excess of the 40 Ib., supposed by 
the inspector, to burst plates of that degree of strength. Simple 
over-pressure, therefore, could not have been the cause—as, indeed, 
it very seldom is—of the explosion. The real explanation I believe 
to be this :—Most accidents of this kind arise from a sudden disturb- 
ance of the equilibrium of pressure in the boiler; and, with regard 
to the Tonning, this was occasioned by the attempt to start the 
engines abruptly. The cylinders had somewhat cooled during the 
stoppage made, and on the steam from the boilers being suddenly re- 
admitted into them, it must have been condensed in sufficient quan- 
tity to draw a large additional supply to that usual in working, in 
endeavouring, so to speak, to raise the heat of the cylinders to its 
own heat. As the Tonning’s cylinders appear from the evidence 
to be large (80 in. diameter), and the relative size of boilers is more 
limited when such is the case, it follows that the sudden drain of 
steam must have momentarily reduced the pressure on the surface of 
the water contained in them, which, being at a much higher tem- 
erature than that due to the reduced pressure of the steam and to 
its new boiling point, instantly leaped upwards against the top and 
sides, rending them in pieces whilst thus seeking to regain its equi- 
librium. Th:s action of the water is perfectly natural under the cir- 
cumstances, and is owing to the presence of steam in its interstices 
striving for liberation the moment the balance of pressure above is 
upset by reduction, and in its eagerness carrying the water along 
With it; as also to a large portion of water itself suddenly endeavour- 
ing to burst into steam, prevented only before from doing so by the 
balance of the steam pressure above. 

The remedy against such instances as the above is obvious: either 
there should be a much larger steam-way in the boilers in propor- 
tion to the area of the cylinders, or else there should be a certain 
means of preventing a too speedy admission of steam under the 
pistons at starting. For the latter purpose I would suggest a finely 
threaded screw tap, requiring a safe amount of time for opening it to 
the full. 

The great majority of explosions happen when starting the 
engine, and, I believe, in nine cases out of ten something of this kind 
would be an effectual prevention. 

The Whitechapel accident also may, perhaps, be best accounted 
for on the same simple theory. The plates of the upper portion of 
the internal flue, according to one witness, were much heated, and 
this could only have occurred from the water in the boiler becoming 
unusually low; and in the absence of evidence to the contrary, I 
suppose it probable that the level of the water was below the entrance 
of the feed pipe. On the injection of the feed water the steam in the 
boiler must have been suddenly condensed, thus entirely, for the 
moment, removing all pressure from the heated water beneath, which 
immediately, as in the former instance, burst from its quiescent state, 
in order to restore the equilibrium that has been so suddenly dis- 
turbed, and in so doing spread death and destruction around. I have 
known asmall boiler under similar circumstances escape from burst- 
ing only by the discharge of all its heated water through the safety- 
valve—the boiler being strong and the safety-valve large. There is 
no evidence to prove that simple over-pressure existed immediately 
prior to the catastrophe at the Messrs. Craven's ; and the heat of the 
upper portion of the flue surface would be insufficient to increase the 
pressure to the necessary degree, as was alleged by one witness. 

"he jury, in summing up, very wisely professed themselves totally 
ignorant of the direct cause of the deplorable accident, and contented 
themselves with giving some useful practical hints, which, although 
they do not touch the source of the mischief, may yet lead to in- 
creased care and caution in the management of the steam boiler. The 
jury ought not to have been left without the assistance of some 
eminent practical engineer, whose special training and sound 
theoretical knowledge would enable them to arrive at a true conclu- 
sion in regard to the whole matter. 









SCOTTISH MATTERS. 

Last week's shipments of Scottish pig-iron were on a tolerably 
liberal scale; but below last year’s corresponding total. This year's 
figures are 9,266 tons, as compared with 10,374 tons last year. 

The Leslie Railway was opened for traffic on Monday, and last 
evening the event was celebrated in the neighbourhood by a public 
dinner. It is a singular fact that, while the traffic returns on the 
leading English lines have exhibited a rather serious check of pros- 
perity, the latest return of the twelve principal Scottish railways 
showed a weekly increase of £2 4s. per mile. The increase on the 
Caledonian alone was £1,415. 

It is stated that Messrs. J. Reid and Co., of Port Glasgow, have 
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contracted to build a new steamer of 1,500 tons for the Pacific Steam | 


Navigation Company. The engines are to be on Messrs. Randolph, 
Elder, and Co.'s principle. 

The Glasgow Mercantile Advertiser says :— 
charging the second lot of boilers and machinery for the steam ram 
Black Prince, in the most deliberate manner possible, evidently 
showing that time is no object whatever, and presenting a remarkable 
contrast to the usual style of work at our merchant vessels,” 





Tue Seancu ror Emproyment.—Well I remember the uncertainty 
with which I set out, and the adventures of that day. One of the 
most disagreeable things a working man has sometimes to do is that 
of searching for employment. Many an industrious man plods this 
vast city with aching heart, in the endeavour to obtain the means of 
subsistence; happy if but the opportunity be afforded him of work- 
ing out the sentence to “earn his bread by the sweat of his brow.” 
Sut how often does he meet with a rebuff—almost unbearable—for 
daring to ask the question if his services be needed. ‘Too frequently 
is the door shut in his face ere he can venture to make known his 
request; or he is looked at with a suspicion of being idle and worth- 
less, and therefore has no business to be out of employment. There 
are some people who really seem to think that “ work,” in this vast 
commercial city, can always be had for the mere asking for it; yet 
how many there are there who find it impossible to obtain it, and 
whose sufferings in consequence would, if they were but known, 
awaken the deepest feelings of commiseration. Employers, of course, 
have their cares, and perhaps an apparent harshness may sometimes 
result from losses which working men can barely appreciate. Still, 


a little respect, or something like attention to the unemployed appli- 
cant, would often tend to alleviate that distress which tou many 
have to battle amid the fluctuations of this world of labour, and 
would engender a better feeling between master and man than some- 
times prevails.—“ Recollections of a Working Man,” by J. Bate. 
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| for the second, and 1,000f. for the third. 
| obtained the prizes are to be the property of the Government, as well 


_ IMpRovEMENT 1n THE Compass.—Since screw-steamers have come 
into general use, the compass by which the ship is guided is subject 
to great deviations, on account of the shaking caused by the screw. 
Frequent lurches are the consequence, and the helmsman finds the 
greatest difficulty in steering the ship, a circumstance which occa- 
sions delay, late arrivals, and waste of fuel. To remedy this evil, 
several contrivances have been attempted, but only one has suc- 
ceeded, viz., the apparatus called the liquid compass, which consists 
of two hemispherical compass-boxes—an inner and an outer one— 
the former moving freely within the other, so that there is a hemi- 
spherical space between them. This 5; is closed by an elastic 
diaphragm, which does not prevent the tuner compass-box from 
rising and sinking in the other, The diaphragm is pierced with a 
hole, through which a liquid is introduced into the vacant space ; 
so that the inner compass-box floats in the liquid.contained by the 
outer one. The liquids used are generally sea-water, alecholised 
water, and liquid tar, all which present different inconveniences, 
besides being liable to congeal in cold regions, and to evaporate in 
warm latitudes. Alcoholised water, moreover, has not sufficient 
density to give the inner compass-box sufficient stability ; sea-water 
attacks the copper of which the box is made; and as to liquid tar, 
although it answers the purpose, it is dirty to handle, and not suffi- 
ciently transparent. As a substitute for these, M. A, Santi, in a 
paper addressed to the Academy cf Sciences, recommends glycerine, 
which congeals only at 35 deg. centigrade below freezing point, is 
not volatile, and quite dense enough to prevent the oscillations of 
the ship from influencing the needle. Glycerine offers another 
advantage. Copper compass-boxes are not convenient for night 
observations, on account of their want of transparency; M. Santi 
makes his boxes of crystal, an improvement which would be useless 
in the case of liquid tar, but which is extremely valuable when 
glycerine, a perfectly transparent liquid, is used. 


Foreren And Cotonrat Jortmnes.—The iron-masters of England 
are not to have all the advantage of the French trade without com- 
petition. Belgian coal and iron have been admitted into France at 
reduced duties. Napoleon seems a thorough convert to free-trade.— 
Elizabeth M. Smith, of Burlington, New Jersey, has invented and 
patented an improvement in reaping and mowing machines, for 
throwing them in and out of gear by means of the driver's seat 
When the driver takes his seat on the machine, his weight throws it 
into gear, and when he leaves the machine is thrown out of gear.— 
Paris must have been badly off for coals during the recent severe 
weather, for prices went up to 48s. per ton.—The international 
exhibition, proposed to be held next year in the French 
capital, will not take place in consequence of the scheme 
for a similar gathering in London having assumed a tangible 
form and substance.—Experiments are making in France with 
a new mortar cannon, of which, it is said, the effect will be much 
greater than anything yet accomplished by the Armstrong or Whit- 
worth guns. This instrument of destruction can serve either as a 
cannon or a mortar. In the first case the mortar forms the breech 
of the guns by means of a double hinge, which may be attached or 
removed with the greatest facility —An experiment of a new system 
of railway was made at Compiegne some few days ago, and met 
with the greatest success amongst the agricultural speculators 
assembled to witness it. The inventor is said to be a poor wheel- 
wright, whose ambition has not extended beyond that of facilitating 
field labour. This railway consists of a series of rails fitting one 
in the other like a succession of ladders flat upon the ground; over 
these the carts roll quietly along, let them be ever so heavily n. 
One great advantage of the system is the facility with which the 
rails are laid down and taken up. In one hour a hundred metres 
may be planted.—The Kspana publishes a series of regulations 
adopted with respect to the lifeboats that are to be placed on diffe- 
rent parts of the coasts to assist persons in danger of shipwreck. 


The stations selected for these boats are San Sebastian, Santurce 
Bilboa), Santander, Gijon, Corunna, Huelva, Cadiz, Malaga, 
Jalancia, Tarragona, and Barcelona.—A new steamship possess- 
ing several novel features has been projected by Mr. Thomas 


Silver, of Philadelphia, the inventor of the well-known marine 
governor. She is to be 600 ft. long, 75 ft. broad, and to 
draw only 16 ft. water. She is to have two paddle engines 
that are to be located on the sides and not in the centre, as is 
the case in all steamers, and each engine is to work its own inde- 
pendent shaft and wheel. She will also have two screw engines, 
each separate and working a propeller under each quarter. The 
hull of this vessel is to be braced in the most thorough manner for 
strength; she is to be divided into fifty water-tight compartments, 
and be 15,000 tons burden. Mr. Silver is now in Europe, and it is 
stated that several American gentlemen in Paris have examined his 
plans, and are confident that such a steamer could make a voyage 
across the Atlantic in six days.—A novel but feasible method of 
producing cheap steel has been patented in this country for Messrs. 
Noel and Co., of Paris. It consists simply in mixing tony pig- 
iron and wrought-iron in varying proportions, according to the 
nature of each and the quality of steel desired. They prefer 
to employ bar-iron worth about 48 per ton, and -iron 
worth £3; and 15 per cent. of pig gives wey soft quality steel, 
25 per cent. a medium quality, and so on.—The bronze foundry in 
Munich, in which the “ Bavaria” was cast, has just completed the 
cast of Roger’s two doors for the Capitol at Washington. These 
doors are devoted to the history of Columbus, which is told in com- 
partments not unlike those of the gates of the Baptistery of Florence. 
Between each compartment are niched busts of Listestams who have 
written on Columbus. Among these is a fine head of Washington 
Irving. Around are statues of men connected with Columbus, and 
at the top of each door is the head of an Indian.—Of United States’ 
vessels there have been 49 ships built at Northern navy-yards, and 
23 at Southern ones as Washington), as follows:—10 at 
New York; 15 at Philadelphia ; 8 at Washington ; 15 at Norfolk; 
17 at Boston; 6 at Portsmouth, N.H.; 1 in Erie, Pennsyl- 
vania; 1 at Sackets Harbour; and 1 at Pittsburg. There are 
now in operation in Boston, U.S., experimental works for the manu- 
facture of flax fibre into a material called febrilia, or flax cotton. 
This can be produced in any quantity at between seven and eight 
cents per pound, and the cloth made from it is better in every respect, 
and will take and preserve colours better than cloth made from 
cotton. The raw material, flax, wild or cultivated, can be pro- 


“TLM.S. Dee is dis- | duced, and is produced in Canada and all the Northern States, 
| in vast quantities.—The commission nominated by the Belgian 


Government to decide on the model of a uniform and improved 
fire-arm for special companies of the National Guard and the rifle 
societies, has issued a notice to Belgian and foreign armourers, offer- 
ing prizes for the best models—namely, 5,000f. for the first, 2,000f. 
The arms which shall have 


as any patents that may have been obtained for them. The notice 
specifies the different properties which are required in the gun, such 
as weight, calibre, length of range, &c., and also states that, at the 
trial of the different specimens, which is to commence on the 16th 
April next, the owners may fire themselves, or appoint any one else 
they think proper to do so for them.—Experiments with a new 
system of heating railway carriages, applicable to second and third 
class vehicles, as well as to those of the first (which have heretofore 
alone been warmed in cold weather), were made last week on the 
Paris to Montargis section of the Lyons line. By the new plan, the 
inventor of which is a person named Delcambre, the steam which 
escapes from the locomotive is carried by a caoutchouc pipe to the 
first carriage, and there made to pass through conduits in copper, 
placed in the roof and the floor to the end of the vehicle, where it is 
received into another flexible pipe, and carried on to the next car- 
riage, and so on from one vehicle to another to the end of. the train, 
where it escapes. The fixing and removing of the caoutchouc _ 
is accomplished with the greatest facility, and the passage of the 
steam through the conduits presents no inconvenience to the pas- 
sengers. By means of the new plan, a temperature of 15 deg. above 
zero centigrade (59 Fah.) was obtained on an excessively cold day, 
and that in the second and third class carriages was such as to render 
supportable long journeys in winter. 
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THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 

2810. Groror Git, Francis-street, Newington, Surrey, “ Improvements in 
‘steam rams’ and other ‘ ships of war,’ for the purpose of doing away with 
the necessity of employing rifled cannon, or other ‘long-range ordnance,’ 
against armour-plated and other ships in maritime engagements.”—Petition 
recorded \5th Novenber, 1860. - 

2828. Jacop Henry Rapciirret, King-street, Oldham, Lancashire, ‘ Im- 
provements in lubricating or oiling vessels, and in apparatus connected 
therewith.”—Petition recorded 17th November, 1860. 

2836. Henry ALFRED Jowett, Sawley, Derbyshire, ‘‘ Improvements in the 
method of heating or firing ovens for the manufacture of pottery and 
porcelain by means of gas, and in apparatus connected therewith.”—Peti- 
tion recorded 19th November, 1860. 

2036. Richard ApAmMs Forp and WiniiaAM ApAms Paice, Poultry, London, 
** An improved shirt.”—Petition recorded 11th Decenber, 1860. 

S04. ALEXANDER KyLe, Binghill, Aberdeen, N.B., “ Improvements in 

machinery or apparatus for propelling ships or yessels and boats.”—Peti- 
tion recorded 12th December, 1860. 

3092. NicHoLAS CHARLES SzERELMEY, Park-terrace, Brixton-road, Surrey, 
“ An improved method of, and apparatus for, purifying oils and varnishes.” 
— Petition recorded 17th December, 1860. 

$144. CHARLES PETERS, Coventry, ‘‘ Improvements in looms used in the 
manufacture of ribbons and other fabrics.”—Petition recorded 22nd De- 
cenber, 1860. 

3156. WinutamM Epwarp Newton, Chancery-lane, London, “ An improved 
archers’ bow and bow gun toy.”—A communication from William Henry 
Stevens and Benjamin Rigal Norton, New York, U.S. 

2158. James Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, “ Im- 
provements in apparatus for drying wool and other fibres.”— Petitions re- 
corded 24th December, 1860, 

2162. Cnarutes Lizars, Rue Lafayette, Paris, ‘ Improvements in gas- 
meters.” 

2164. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in instruments for assisting the sense of hearing.”—A communication 
from Charles Grafton Page, Washington, Columbia, U.S.—Petitions re- 
corded 26th December, 1860. 

3166. WituiaM Darsy, Birmingham, “Improvements in constructing and 
working stamps for cutting and shaping metals.” 

$168. WitLiaAM Parry, High-street, Deptford, Kent, ‘Improvements in the 
manufacture of chimney-pots, pedestals, and such like articles made from 
clay or plastic materials, and machinery for that ——— 





59. WILLIAM Epwarp Gerpor, Wellington-street, Strand, London, “ An 
improved buckle.”— A communication from Jean Tissinier, Toulouse 
(Haute Garonne), France.—Petitions recorded 9th January, 1861. 





Inventions protected for Six Months by the Deposit of a’‘Complete 
Specification. 


69. Benjamin Brown Hawse, Vermont, U.S., “ A new and useful or im- 
proved machine either for supporting clothes or other articles to be dried, 
or for other useful purposes.”—Deposited and recorded Wth January, 1861. 

93. JosepH Gripes, Brentford, Middlesex, ‘‘ Improvements in constructing 
submerged works.”— Deposited and recorded 12th January, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 


73. Ropert ArcniBaLD, Devon-vale, Tillicoultry, Clackmannan, N.B.—Dated 
16th January, 1858. 

112. Henry Situ, Brierley-hill Ironworks, Dudley, Worcestershire. —Dated 
2ist January, 1858. 

119. James Brown, Coventry, Warwickshire.—Dated 22nd January, 1858. 

ae ~ oreae WILson, Rainbow-terrace, Worcester.—Dated 19th January, 

858. 

100. Cuar.es Risuwortn, Sheffield, Yorkshire.—Dated 20th January, 1858. 

102. Joux James Russet, Wednesbury, Staffordshire. — Dated 20th 
January, 1858. 

81. Tuomas Hamitton and James HaAmILton, Glasgow, Lanarkshire, N.B.— 
Dated 19th January, 1858. 

91. Tomas Pirtz, Nether Kinmundy, Longside by Mintlaw, Aberdeen, N.B. 
—Dated 19th January, 1858. 

106. WiLLIAM Wurtr, Adelaide-street, South Shields, Durham.—Dated 21st 
January, 1858. 

110. Perer Witson, Samven Nortuan, and Tomas James, Birmingham. 
—Dated 21st January, 1858. 





Patents on which the Stamp Duty of £100 has been Paid. 
129. Joun Norton, Cork, Ireland.—Dated 19th January, 18/4. 
142. Ronert ANGus Situ and ALEXANDER McDove@a.i, Manchester.— 
Dated 20th January, 1854. 


Notices to Proceed. 
Evans Rossox, Adam’s-court, Old Broad-street, London, 
pl i an i 1 elastic material for springs or cushions 
on the chairs of railways and tramroads, or in any other position to 
prevent the friction caused by the working of iron-on iron or other metal 
hat ” 





2185. WILLIAM 
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tion oF 





8170. RicHaARD ARCHIBALD BRooMAN, Fleet-street, London, “ I ements 
in axle-boxes and in naves of wheels.”—A communication from Pierre 
Joseph Bertrand, St. Paul léz-Dax, France. 

8172. WintiAM Hit, Milton-street, and Henry Barser, Thomas-street, 
Sheffield, ‘‘ An improvement in the manufacture of spring-knife scales and 
knife handles.” 

$174. WiLL1AM Roninson MULLEy, Locker-street, Plymouth, “ Improvements 
in apparatus for steering ships or vessels.” 

$176. ALFRED Vincent Newton, Chancery-lane, London, “ An improve- 
ment in the construction of bedsteads.”—A ication from Tyler 
Howe, Cambridge Port, Massachusetts, U.S.— Petitions recorded 27th De- 
cember, 1860. 

3180. Ina Dimock, Florence, Hampshire, Massachusetts, U.S., “ Improve- 
ments in hinery for cleaning, sorting ling to size, and doubling 
silk and other threads.” — Partly a communication from Goodrich 
Holland, Wyndham, Connecticut, U.S. 

2184. Joun Scorr Russet,, Great George-street, Westminster, Middlesex, 
“Tmprovements in constructing and arming ships and vessels, and also 
floating and land batteries.”— Petitions recorded 28th December, 1860. 

3186. WitLtAM CLARK, Chancery-lane, London, ‘* An improved tissue, fabric, 
or structure.”—A communication from Mr. Michel Antoine Graziani, 
Boulevart St. Martin, Paris.—Petition recorded 29th December, 1860. 

S194. Joun Mineney, Joun Svepsx, and Wittiam CLaruaM, Keighley, 
Yorkshire, ‘‘ Improvements in trombones.” 

8105. WinniamM Eapes, Birmingham, ‘‘ An improved screw-wrench.” 

3196. Wintiam CrissoLp, Dudbridge, Gloucestershire, ‘‘ An improved con- 
struction of clutch for driving gear.”—Petitions recorded 31st December, 











1860, 
1. Epwarp Tomuinson, Manchester, “An improved apparatus for facili- 
tating the placing of cop-tubes on the spindles of spinning and doubling 





machines.” 

Grorare Cook, Croydon, Surrey, ‘‘ An improved watch movement.” 

&. MicnakL Henry, Fleet-street, London, “ Improvements in brakes appli- 

cable to carriages and rolling stock, used on railways and elsewhere.”—A 

communication from Philippe Louis Aimé Stilmant and Louis Anne Felix 

Allain, Boulevart St. Martin, Paris. 

Micnae. Henry, Fleet-street, London, “An improved slide-valve.”"—A 

communication from Jean Baptiste Edouard Plainemaison, Boulevart St. 

Martin, Paris. 

Peren CAMPRELL, India-terrace, West India-road, ‘and THomMAs ALFRED 

KenpaL, Cowley-street, St. George’s-in-the-East, Middlesex, ‘‘ Improve- 

ments in sails and apparatus used therewith.”— Petitions recorded 1st 

January, 1861. 

Joun Finney Bevrtecp, Primley-hill, Paignton, Devonshire, ‘“ Improve- 

ments in reaping and mowing machines.” 

WALTER MorGan, Liverpool, ‘* The application of certain metals for the 

manufacture of ‘ coaling,’ ‘ swill,’ and similar baskets.” 

10. Joun Tayitor and Mesuacn Brirran Coorrr, Liverpool, “ Improvements 
in the construction of rotary engines.” 

11. Exizanetn Burton West, Longford-terrace, Dublin, “ Improvements in 

the process of making worts and washes in brewing and distilling, and in 

coniinalion and adaptation of apparatus connected with the same, and 

for novel apparatus connected with the same "—A communication from 

Edward Felix Andrews, Versailles, France.— Petitions recorded2nd Jauuary, 
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1861, 

12. Ponsonsy Artiur Moore, Penge, Surrey, ‘Improved feet for levelling 
clocks and other articles.” 

18. CHARLES Stevens, Welbeck-street, Cavendish-square, London, ‘ An 


2186. WitttAM WiILkinson and Henry Tompson Wriaut, Boston, Lincoln- 
shire, ‘ Improvements in apparatus used when stacking straw and other 
agricultural produce.” — Petitions recorded 10th September, 1860. 

2189. James GreeNwoop, Halifax, Yorkshire, ‘‘ Improvements in looms for 
weaving.” 

2196. Tuomas Boye, York-street Spinning Company, Belfast, Ireland, “ Im- 
provements in preparing machinery for flax and other fibrous sub- 
stances.” 

2197. EsENgEzER CLEMO, Toronto, Canada, ‘‘ An improved mode of manufac- 
turing stock for paper from straw and other vegetable substances.”— Peti- 
tions recorded 11th September, 1860. 

2204. Joun Periz, jun., Rochdale, Lancashire, ‘‘ Improvements in cocks or 
taps for liquids.” 

2205. Ronert Hopason Gratrix, Salford, Lancashire, and MATHIAS PARAF 
Javat, Thann, France, ‘Improvements in dyeing and printing textile 
materials and fabrics.” — Petitions recorded 12th September, 1860. 

2213. Epwarp Fiep, Carlisle-street, Soho-square, London, “ A covering 
for the moustache or hairy parts of the face.” 

2214. Freperick MicuAgEL Murton and JONATHAN MILLINGTON, Strood, 
Kent, “‘Improvements in throttle and expansion valves for engines 
worked by steam or other vapour, or by liquids or gases.” 

2216. GrorGe Davirs, Serle-street, Lincoln’s-inn, London, ‘Improvements 
in the processes of tation or case-hardening and softening iron.”—A 
communication from Jules Cazanave, Paris. — Petitions recorded 18th 
September, 1860. 

2220. CuarLes TuEopuLE LAUNAY and AvGevsTe MARIE ANRE ALEXANDRE 
Domine DE VeRNEzZ, Paris, ‘‘ Improvements in treating coa] naptha, and 
in apparatus employed therein.” 

2228. ApaM BurRpEss, Spon-street, Coventry, Warwickshire, “ Improve- 
ments in railway brakes.” 

2225. JAMES PrtTrir, Rochdale, Lancashire, ‘‘ Improvements in steam 
boilers.” 

2231. WiLLiAM Epwarp Gepaer, Wellington-street, Strand, London, “ Appa- 
ratus for goffering felt or cloth hats or other analagous articles.”.—A 
communication from Frangois Munier, jun., Quillan, Aube, France.— 
Petitions recorded 14th September, 1860, 

2236. WILLIAM SCHNELL, Strand, London, ‘‘ Improvements in the manufac- 
ture of lucifer matches.” 

2237. Davin Davies and James ALLEN, Manchester, “T 
apparatus for preventing the explosion of steam boilers.’ 





mprovements in 
. 


2338. ALFRED TRONCHON, South-street, Finsbury, London, “ Improvements | 


in constructing iron and cast-iron dwelling houses.” 

2240. MicnakL Burke, Gilbert-street, Liverpool, ‘‘ An improved spring 
sacking, or foundation for a bed, mattress, or other like article, especially 
adapted for ships’ use, barracks, hospitals, and military camps, applicable 
also for domestic dwellings.” 

2248. Tuomas Barnett, Oldham, Lancashire, ‘Improvements in high- 
pressure steam engines.” 

2249, STEPHEN BARNWELL and ALEXANDER ROLLASON, Coventry, Warwick- 
shire, ‘Improvements in combining and mixing certain solutions of 
pyroxylene with animal, mineral, and vegetable substances, by which its 
quality is altered in such manner as to produce hard, resistent, adhesive, 
plastic, or resilient compounds, and articles unalterable in their nature 
and varied in colour, which said compounds, in a state of solution, may 
also be advantageously employed as paints or varnish.”— Petitions recorded 
15th September, 1860. 

2253. WILLIAM HENSMAN TEULON, Cooper’s-row, Tower-hill, London, “ Im- 

in brewing, and in apparatus employed therein.”—A commu- 





improved + ny for stopping run-away horses,”—/ 
from Louis Marque, Rue Laffite, Paris. 

14. Witutam Coues Fut.er, Bucklersbury, London, and James ARCHIBALD 
Jaques and Joun Americus FANnsnawe, Tottenham, Middlesex, “ Im- 
provements in the adaptation of india-rubber and analagous gums, and 
compounds thereof, to valves, pump buckets, packing and other parts of 
steam, water, air, and gas engines and apparatus.” 

15. WintiaM Heywoop, Ellesmere-street Works, Mancheste:, ‘‘ Improve- 
—, machinery for grinding rollers and cylinders covered with card 
teeth. 

17. ALrrED Vincent Newton, Chancery-lane, London, “ Improvements in 
the construction of air or gas engines.”"—A communication from John 
Cleves Symmes, Berlin,—Petitions recorded 3rd January, 181. 

91. James Wrhiout, Bridge-street, Blackfriars, London, ‘‘ Improvements in 
machines for forming the heels of boots and shoes.”—A communication 
from E. T. Green, Stoneham, Massachusetts, U.S. 

23. WittiAM Henry Hore, Liverpool, “Improvements in machinery or 

apparatus for measurimg and registering the lengths of woollen, flax, 
cotton, and other fabrics applicable to registering lengths, distances, and 
revolutions generally.” 

25. ANpREW Farreairy, Leeds, Yorkshire, ‘‘ An improved constru tion of 
forging press or hammer.” — A communication from John Haswell, 
Vienna.— Petitions i ccorded 4th January, 1861. 

27. Louis CuARLES Eine ViAL, Paris, ‘ Improvements in the manufacture 

of colouring matters and pigments from coal oil, raw naphthaline, and 

from the waste lime from gasworks.” 





29. Joun Wartsox, Glasgow, Lanarkshire, N.B., and Cuar.tes Freperick | 


HAuLe, Manchester, ** improvements in spinning or twisting fibrous 
materials.” 

Sl. 
provements in obtaining motive power.” — A communication 
M. Main-Guillon, Fontenay le Comte, Vendée, France. 

33, Joun Svepex, Joun Mivorey, and Wituiam CLarnaM, Keighley, York- 
shire, “‘ Improvements in the construction of covered rollers used in 
machinery for preparing and spinning fibrous materials.” 

35. James Contona, Bolfast, Ireland, * Improvements 


from 


in machines or 


WittiamM Epwarp Gerpaer, Wellington-street, Strand, London, “Im- | 


engines employed for carding cotton, silk, flax, wool, and other fibrous | 


substances, 

57, doun Isaran Gry.is, Murton-street, Sunderland, “Improvements in 
anchors.” — Petitions recorded 5th January, 1861. 

41. WituiaM Tayior, Nursling, near Southampton, Hampshire, “ A portable 
horticultural and aboretical fruit, flower, and plant protector.” 

43. WinuiAM Baetey and Winniam Minxcuer, Birmingham, * Certain im- 
provements in coating metals and alloys of metal.”"—Pctitions recorded 
7th January, 1861, 

45. WitttAM CLark, Chancery-lane, London, “ Improvements in filters.”— 
A communication from M. Jules Pacéme Alfred Havard, Boulevart St. 
Martin, Paris. 

47. Hermann Hirscu, Bridge-road, Lambeth, Surrey, ‘‘ Improvements in 
insulating the conducting wires used for telegraphic purposes.” 

49. Groner HALierr, Broadwall, Lambeth, Surrey, and Joun STEeNnovse, 
Rodney-street, Pentonville, London, “Improvements in the manufacture 
of pigments for coating surfaces.”— Petitions recorded 8th January, 1861. 

61. Epwarp Lorp and Ronert Wuiraksr, Todmorden, Yorkshire, ‘ Certain 
improvements in machinery for preparing, spinning, and doubling cotton 
and other fibrous substances.” 

Caries Sorsy Dawson, Thames Ditton, Surrey, “ Improvements in 





57. 


rotary engines, applicable to be worked by water, steam, or other fluids, 
also to be used as a means of raising and forcing fluids.”—A communica- 
tion from William Kennish, New York, U.S, 


n” 
nication from Anton Christopher Ludwig Reinhardt, Mannheim.—Peti- 
tions recorded 17th September, 1860. 

2266. Epwarp Joserns Hvenes, Chancery-lane, London, “ Improvements 
in brewing malt liquors, and in —- employed therein.”--A com- 
munication from Josephs Charles Heyndrickx-Percy, St. Nicolas, and 
John Francis Vandenhove, Ghent, Belgium. 

2270. DANIEL MILLER, Glasgow, Lanarkshire, N.B., ‘ Improvements in the 
mode of constructing breakwaters, piers, quays, sea walls, and the sub- 
marine works of fortifications.” 

2278. Ricuarp Joun Coir, Pembridge-gardens, Bayswater, Middlesex, 
« Ornamenting the external walls of houses and buildings.”—Petitions re- 
corded 18th September, 1860. 

2277. Ricuarp Joun Coie, Pembridge-gardens, Bayswater, Middlesex, 

“Improvements in the manufacture of brushes.”—/etitions record d 19th 
September, 1860. 

2285. ADEXANDER WILLIAM WILLIAMSON, University College, and Lortvs 
Perkins, Francis-street, Gray's-inn-road, London, ‘‘ Improvements in 
surface condensers.” 

2291. RIcHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ Improvements 
in machinery for printing shawls and other fabrics.”—A communication 
from Ignace Michel Firnstahl, Vienna.—Petitions recorded 20th Septenber, 
1860. 

2200. Davi Murray, Norwich, Norfolk, “Improvements in means or 
apparatus used in weaving.” 

2201. CaLvix B. Ro@rrs, East-street, Red Lion-square, London, ‘ An im- 
proved floor skate.—A communication from Reuben Shaler, Madison, 
New Haven, Connecticut, U.S. 





| 2302. Avevste ARMAND TrinquteR, Paris, “ Improvements in surveying 


instruments.” 

2303. Rorert Suirn, Islington, London, “ Covering of iron, wooden ships, 
yachts, steamboats, and barges, bottoms and outside.” 

2206. Henry Epwarp Skinner and WitiiaAM Henry MILLER, Shadwell, 


tions recorded 21st September, 1860. 

2606. WitttamM CoLporNeE CAMBRIDGE, Bristol, ‘‘ Improvements in the con- 
struction of harrows.”—Petition recorded 25th October, 1860. 

2813. CHARLES Wyr .LIAMS, Liverpool, “‘ Improvements in steam boilers 
for increasing the evaporative effect thereof, applicable also to stills and 
other like vessels or apparatus.” 





| 2818, Rrvotea Bopmer, Thavies-inn, Holborn, London, ‘‘ Improvements in 


machinery or apparatus for folding, and for folding and stitching sheets of 
paper and other material.”—A communication from Dr. Carl Bernhard 
Gruner and Dr. George Adolph Keller, Frauenfeld, Switzerland.—Peti- 
tions recorded 16th November, 1860. 

3083. James Joseru WerLe, Reading, Berkshire, “Improvements in the 
manufacture of artificial stone for building purposes.” 

8004. Bexsamin Grorek Grorok, Hatton-garden, London, ‘‘ Improvements 
in the mounting of tablets or show-bills, and also of prints and drawings.” 
— Petitions recorded 7th December, 1860. 

3036. Ricuarp Apams Forp and WiLLIAM Apams Pator, Poultry, London, 

An improved shirt.”—Petition recorded 11th December, 1860. 

3053. Grorek Ricwarpsox, Mecklenburgh-square, London, and Epwrx 
Danie. Cnatraway, Bromley, Middlesex, “Improvements in apparatus 
for enabling guards and engine-drivers of railway trains to communicate 
with one another.” 

3054. ALEXANDER Ky LE, Binghill, Aberdeen, N.B. ‘“ Improvements in 
machinery or apparatus for propelling ships or vessels and boats.” —Peti- 
tions recorded 12th December, 1860. : 

3064. WILLIAN CLARK, Chancery-lane, London, “Improvements in the 














Middlesex, “‘ Improvements in cranes and other lifting apparatus.”—Peti- | 





manufacture of gas.”—A communication from Mr. Heber Marini, Paris.— 
Petition recorded 18th December, 1860. 

3152. ALFRED VINCENT Newton, Chancery-lane, London, ‘‘ Improvements 
in watches.”—A communication from A. L. Dennison, Waltham, Middle- 
sex, Massachusetts, U.S.— Petitions 22nd December, 1860. 

WiLtiAM Hit, Milton-street, and Henry Barer, Thomas-street, 
Sheffield, “An improvement in the manufacture of spring-knife scales 

and knife handles.”— Petition recorded 27th December, 1860. 

69. BensamMin Brown Hawsez, Vermont, U.S.,‘‘ A new and useful or im- 
proved machine either for supporting clothes or other articles to be 
dried, or for other useful pu’ 8." —Petition recorded 10th January, 1861. 

93. Joseru Grees, Brentford, Middlesex, ‘‘ Improvements in constructing 
submerged works.”—Petition recorded 12th January, 1861. 





And notice is hereby given, that all persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objecti to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly fer 
Tue ENGINEER, at the office of her Majesty’s Commissioners of Patents. 








Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
1644. R. Pout, Bolton-le-Moors, Lancashire, ‘ Steam-boilers.”—Dated 9th 
July, 1860. 

The object of this invention is to obtain a larger amount of effective 
heating surface, a perfect combustion of the fuel, a good circulation in the 
water, a more equal expansion in the various parts of the boiler, and great 
strength. The casing of this improved boiler is cylindrical, with flat or 
hemispherical ends ; the fire-grates are phiced in one, two, or more flues, 
which are bent downwards into a flue which conveys the products of com- 
bustion along the bottom to the end of the boiler ; they then enter into a 
double flue which conveys them towards the firing end of the boiler, and 
back again to the other end ; the products of tion are then taken by 
flues all round the boiler, and thence into the chimney. The above 
description refers to a boiler with two fire-flues, but it is capable of being 
modified. In order to i the bustion of the fuel the patentee 
connects the upper part of the firing flue near the bridge to the atmosphere 
by a pipe which serves as a stay, and is furnished with a damper or regulating 
valve to vary the quantity of air admitted. 

1657. M. A. F. Mennons, Paris, “ Steam-boiler.”—A communication.— Dated 
10th July, 1860. 

This invention cannot be described without reference to the drawings. 

1658. M. A. F. Mennons, Rue de l’Echiquier, Paris, *‘ Obtaining motive power 
JSrom heated compressed air.” —A communicution.—Dated 10th July, 1860. 

In carrying out this invention the cold air is forced by a pump into a 
strong closed recipient, in which it is heated to, say, about 250 deg. or 
300 deg. centigrade, and from thence passes to a driving cylinder similar to 
that of the ordinary steam engine. The heating of the compressed air may 
be effected internally by hydrogen, carburetted hydrogen, or other suitable 
gas, or externally by any ordinary fuel, such as coal or coke. In the latter 
case the fire, instead of acting directly on the air recipient, may act on an 
interposed bath of fused metal, or on a boiler charged with oil, or a saline 
solution, and surrounding the recipient entirely or in part. To check the 
heating produced by the compression of the air (the friction of the piston) 
the feeding pump is enclosed in a case charged with cold water ; the air 
passing to the pump is carried through the water of this case, and, thus 
impregnated with moisture, is thrown into the closed recipient, where the 
aqueous particles are converted into steam. To economise as far as possible 
the heat of the air on its escape from the driving cylinder, it is carried 
round the conduit of the cold air delivered by the pump.—WNot proceeded 
with, 

1668, W. CLark, Chancery lane, London, “ Steam engines." —A comnunication, 
—Dated 1ith July, 186). 

This invention relates to a new arrangement of steam engine for econo- 
mising steam in the production of motive power. It consists in making the 
cylinder and its accessories rotate on an axis forming the driving shaft. The 
piston has on each side two rods traversing fixed guides suitably curved for 
producing the rotating movement of the cylinder, and also of the motive 
shaft which is in one with it. The invention cannot be described without 
reference to the drawings. 

1(70. G. Davies, Serle-street, London, ‘ Supplying steam boilers with water.’ 
—A communication.— Dated 11th July, 1860. 

This invention is intended to prevent the depression of the water level in 
all kinds of steam boilers, whether employed for stationary, marine, loco- 
motive, or other purposes. The apparatus consists of a vertical cylinder 
open at each end, in which works a piston or plunger having a vertical 
reciprocating motion. This cylinder is provided with three openings 
furnished with tubes. One of these tubes communicates with a cistern or 
reservoir of water sufficiently elevated to keep the tube always full. The 
two other tubes communicate with the interior of the steam boiler, one 
opening at the water-level, and the other below the same. The reciprocating 
piston is hollow, and is also furnished with three openings ¢ icating 
with the aforesaid tubes, but so arranged that, when the opening commu- 
nicating with the reservoir or cistern is open, the two openings comuni- 
cating with the steam boiler are closed, and vice versa. Supposing the former 
to be the case, it will be evident that the cavity of the piston will be filled 
with water. The ascent or descent of the piston then closes the communi- 
cation with the cistern, and opens that with the boiler. If the level of the 
water should be above the upper orifice, it is evident that the water will 
remain in the cavity of the piston, but if in consequence of the vaporisation 
of the water, the level of the same should have sunk, so as wholly or parti- 
ally to expose the orifice of the upper tube, the steam will enter thereby, 
-— allow the water in the cavity to ascend into the boiler by the lower 
orifice. 











Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Sc. 

1651. R. A. Brooman, Fleet-street, London, “ Roilway brokes."—A cominuni- 

cation.— Duted 9th July, 180, 

This invention consists in the employment of levers carrying at bottom 
shoes or skids, two of which are brought into action simultaneously on 
wheels opposite one another, and on the same axle, and effectually shoe or 
skid the wheels. Every carriage in a train may be fitted with these brakes, 
or only as many as may be found necessary. The play of the levers carrying 
the shoes is limited, and a spring or springs are connected to them to take 
off or prevent any slack. A brake rod, which may be continued from one 
carriage or van through the whole train, brings the skids under the wheels, 
and draws them free from the wheels and the rails after the train has been 
moved backward to allow of the skids being released.—Not proceeded with. 


1652. F. Heixprycks, Brussels, “ Permanent way of railways.”—Dated 9th 
July, 18600. © 
This invention relates to a novel mode of constructing and arranging that 
part of the permanent way which is intended to supply the place of the 
chairs and sleepers or supports usually employed to support and secure the 
rails of railroads or ways. One of the objects of the present invention is to 
dispense with the use of separate chairs for the support of the rails, and to 
secure the latter to convenient lengths of angle iron, which, when arranged 
and secured, according to this invention, will form longitudinal sleepers 
with a bearing surface of greater extent than the sleepers usually employed. 
—Not proceeded with. 
1656. T. P. Jorpesonx, Eastcheap, London, “ Lifeboats."—Dated 10th July, 
1860. 


This invention consists in constructing the boat or vessel so as to be 
tubular, or closed at the top as well as at the bottom and sides, and com- 
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bining therewith movable*T-shaped keels;which are inserted,through 
formed to receive them. The form of the boat or vessel may be varied, but 
the cross section of it would resemble a flattened tube, from the bottom of 
which the keels project. These keels consist of a vertical plate or plates 
with two wings at the lower end, and they may, if preferred, be constructed 
so that the wings may have a tendency to open or spread apart by the 
upward pressure of the water. Four of such keels are intended to be 
applied to each boat or vessel, viz., one at each end, and one at each side, 
but the number may be varied. These keels are also capable of being 
raised, so as to bring the wings in contact with the bottom of the vessel 
when required. Around the vessel is formed a hollow belt of india-rubber, 
yutta-perch, canvas, or other suitable material, such belt causing a suffi- 
cient displacement of water to increase the stability of the vessel before 
getting way on her. In the upper surface of the tubular vessel there are 
man holes which are wrovided. with coverings of india-rubber cloth, or 
other suitable material, furnished with strings or straps to be fastened to 
the body of the man, thereby preventing the water from entering the 
vessel. The mast and sails are made and arranged so as to admit of their 
being hoisted by one rope. 

1669. R. WALKER, Glasgow, “ Improvements applicable to horse bits.” —Dated 

llth July, 1860. 

According to one modification, the rein is on each side connected to the 
bit by two short straps or connections, one of which is connected to the 
cheek of the bit, whilst the other is fixed to the bar or downward project- 
ing side piece of the bit. The connection to the cheek is made elastic, 
whilst the other connection is inelastic, and the two are so proportioned 
that the strain does not act upon the strap attached to the bar until the 
elastic connection to the cheek is somewhat elongated. With this arrange- 
ment it follows that, as long as no great pull is required, the strain acts 
only on the cheek of the bit, but when the horse tries to run away, and the 
reins are pulled hard up, the strain also acts on the burs and consequently 
with increased leverage and power. 

1682. H. Suaw, Dublin, ‘* Stopping railway trains.”—Dated 12th July, 1860. 

These improvements relate to the application to each of the wheels desired 
of a railway train of apparatus adapted to pass between the wheel and the 
rail. The apparatus, which the patentee denominates a drag-wedge, is of 
the form of a half or part of a circle, of corresponding section and diameter 
to, and in front of, the wheel proposed to be drag-wedged. It is connected 
with the buffing apparatus supported on a movable leg or fulcrum resting 
on the axletree of the carriage. The toe of the drag-wedge is bevelled to a 
thin wedge, like a chisel, to facilitate its being drawn into action by passing 
between the wheel and the rail. A rod, chain, or other band carried along 
the carriages may bring the drag-wedges of the entire line simultaneously 
into play. The wheels of the engine may also be available for the drag- 
wedges applied by a crank movement. The chain or other band may be 
wound up round, or rods drawn by, a drum or otherwise, at the disposal of 
the guard or engine driver, or ether person in charge of the train. A guide 
bar connected with the lower part of the drag-wedges will lift them from 
off the wheels as they are elevated and carried out of action. 


Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §¢ 
1641, J. Bincumsnaw, New Lenton, Nottingham, “‘ Machinery for the manu- 

fucture of warp fabrics.” —Dated 7th July, 1860. 

This invention has for its object improvements in machinery for the 
manufacture of warp lace or other warp fabrics, by which such fabrics may 
oe produced of a very varied and ornamental character, by more simple 
means than have hitherto been employed for this purpose. The invention 
consists in employing a series of independent points or instruments, sup- 
ported above or in front of the needles or instruments of warp machines, on 
which the loops are formed by the lapping of the warp threads thereon, 
such independent points or instruments being actuated by jacquard or other 
pattern surface. The warp threads are carried by guides in the usual 
manner, and, previous to the lapping of the warp threads over the needles, a 
selection of the independent points or instruments takes place by the action 
of the jacquard or other pattern surface, and those points which remain 
above or in front of the needles will have the warp threads lapped over 
them in place of over the needles, and such threads will be retained by the 
points or instruments until the loops of those warp threads which have 
lapped on to the stems of the uncovered needles have passed under the 
beards, hooks, tongues, or other similar instruments, which retain the new 
loops whilst the work is knocked over the heads of the needles. After the 
working of a course, a fresh selection of the independent points or instru- 
ments takes place, so as to vary the lapping of the warp threads on the 
needles after each course, according to the pattern or fabric it is desired to 
produce ; or, if desired, any number of plain courses may be worked in suc- 
cession by selecting or withdrawing the whole of the independent points 
or instruments just before the lapping of the warp threads on the needles 
takes place. 

1649. G. Fores, Jnverness, ‘‘ Cleaning cotton.”—Dated 9th July, 1860. 

This invention cannot be described without reference to the drawings. 

1655. R. Witson, Glasgow, “ Finishing and folding of textile fabrics.” —Dated 
10th July, 1860. 

This invention cannot be described without reference to the drawings. 

1671. A. Smrrn, Glasgow, “‘ Sizing or dressing yarns preparatory to weaving.” 
— Dated 11th July, 1860. 

In carrying this invention into effect, instead of the material now used, 
such as flour or sago, the patentee uses the following materials in or about 
the quantities after-mentioned ; or if a less or greater quantity of the mixture 
be required, then in proportion to thexaid quantities. Indian corn, ground and 
sifted, 42 1b. ; farina from the potato, 24 Ib. ; common soda, 7 Ib. ; wheat flour, 
4 lb. ; potatoes boiled and left to sour, then passed through a grater with 
hot water. poured on them, 28 Ib. ; making in all 105 1b. These various 
substances being mixed together and boiled in water, the mixture is used 
for sizeing or dressing yarns preparatory to weaving in the ordinary way, 
and it is especially applicable to cotton yarns, but it may also be applied to 
linen yarns. 

1672. J. WensteR, Leicester, “‘ Circular knitting machinery.”—Dated 1th July, 
1860. 








This invention relates, First, to the introduction of a greater number of 
feeders into circular knitting machines than can at present be advan- 
tageously used ; and, Second, to the production of thick work on circular 
machines when fitted with the ‘‘Townsend” needle, the object being in 
both cases to produce varieties of work that cannot now be manufactured 
on circular knitting machines. The jacks or thin metal strips which carry 
the needles receive an up and down motion by being traversed over a fixed 
undulating surface, or by rotating that surface and making the jacks work 
in fixed guides ; but to allow of the jacks having a more frequent motion 
to suit an extra number of feeders without straining the parts, the patentee 
cranks the jacks, or forms them with an incline, so as to enlarge the diameter 
of the circle which they present to be operated upon by the undulating sur- 
face or way. By this means, without increasing the friction of contact between 
the jacks and the undulating surfaces, he imparts to the needles a succession of 
up and down motions, corresponding in number to that of the increased 
number of feeders. In order to produce tuck work he notches the front 
edge of the jacks which carry the ‘‘ Townsend” needles, so as to admit of 
two, three, or more undulating surfaces acting in succession upon following 
jacks of the same set or series, and the number of sets which he employs in 
the same machine will depend on the nature of the pattern desired to be 
produced. —_—_— 

Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Impl 
Mills, &c. 
1636. B. MitcneL, Denver, Norfolk, ‘* An improved machine applicable for 
harrowing, weeding, hoeing, dc.” —Dated 6th July, 1860. 

From beneath a suitable carriage frame a harrow is freely suspended by 
chains or otherwise, the tines or teeth of the same being movable, so as to 
enable the same being removed from the harrow frame for the purpose of 
substituting tines of a shape suitable for cultivating, hoeing, or thinning, 
according to the operation required to be performed ; and in order to give 
a zigzag motion to the said harrow frame as it is drawn over the land, the 





ts, Flour 


ne which passes a beam attached to the lid or other convenient fixed 
part of the machine ; this beam is adjustable by screw nuts or otherwise, 
and when the piston has performed its requisite traverse, the beam arrests 
it ; the same may be accomplished by making a shoulder on the piston rod, 
which shoulder comes against an adjustable or stop piece. Secondly, 
in admitting steam to the top of the piston after the stroke has been given, 
in order to bring the piston down so as to be in its proper position for the 
succeeding stroke. And, Thirdly, when compressing articles that do not 
require to be of a uniform thickness, such as artificial fuel, flour, or other 
material, but where the full force of the steam is required in providing a 
passage for the escape of the steam when the mould fails to receive its 
proper supply, the 7 may merely allow the steam to blow off or con- 
vey it to the opposite side of the piston. 

1663. F. Borx, Brussels, ‘ Ornamenting glass surfaces.”— Partly a communi- 

cation.” — Dated 10th July, 1860. 

This invention relates to a novel mode of ornamenting glass, chiefly as 
panels for the walls and doors of drawing rooms, and for ornamental furni- 
ture. The invention admits of various modifications, but the principle 
consists in obtaining a design on a reflecting surface of silvered glass. In 
carrying out the invention, the patentee traces the design to be produced 
on a plate of silvered glass in outline on the back or covered side thereof, 
and the portions contained within the outlines he removes by a suitable 
s@gaping tool. The back of the glass, or so much of it as is laid bare, he 
thén covers with some metallic leaf, say gold, and the shading on the pattern 
he effects by lines made by an etching point through the gold leaf, after the 
manner of etching on copper. At the back of the glass plate thus prepared, 
a sheet of ruby or other coloured glass, or tinsel, or coloured paper, or other 
fabric, whether plain or containing a design or a portion of a design, may 
be placed ; to add to the lustre of, or to enrich the design previous to apply- 
ing gold or other metallic leaf, or coloured glass, tinsel, or paper to the back 
of the silvered glass, the silvered back is to receive a coating of white of 
egg, gum, varnish, or other liquid that will secure the adhesion of the ap- 
plied substances to the back of the silvered glass ; and the various substances 
for backing the glass and completing the design are then to be applied in 
their proper order, the adhesive solution being used as needed to fix the 
several layers of materials employed. The whole is then to be payed over 
with a coating of oil paint, whereby the solidity of the parts will be insured. 
1676. P. Pizzi, Winsley-street, London, “‘ Treating the surfaces of the interiors’ 

and exteriors of houses, edijiccs, monuinents, and other buildings.”—Dated 
11th July, 1860. 





ey takes mortar, and coats or spreads the surface to 
be operated upon to the depth or substance of about jin. to gin. He 
then gives it a second or additional coating composed of fine sand, lime, 
and water. The surface so prepared is then allowed to dry and become 
hardened. He now takes in suitable proportions lime, water, soap, soap- 
stone, or French chalk, to which he adds a small quantity of an alkali or 
liquid salt of ammonia, which must be well mixed together to form a 
liquid substance. The proportions of the above subst vary ding 
to the weather, but the following will be found advantageous :—About 10 
parts of lime, 1 part of soap, 1 part of soap-stone, or French chalk, and the 
fifth of a part of the alkali or liquid salt of ammonia, to which must be 
added sufficient water to convert them into a liquid state. With this 
mixture or composition he washes over the surfaces, previously prepared as 
above, with a brush or other instrument, and afterwards paints or colours 
them according to the kind of marble or stone to be imitated. And, lastly, 
he smoothes and polishes the surface with a trowel or other suitable instru- 
ment. By this process the surfaces so operated upon will become petrified, 
fixing the painting or colouring indeli iy therein, and at the same time 
rendering them perfectly impervious to the action of the atmosphere and 
other elements. 
1679. J. ASKEW, Charles-street, Hampstead-road, London, ‘* Window sashes." 
Dated 12th July, 1860. 

This invention cannot be described without reference to the drawings. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
1639. T. DousuEt, City-road, London, *‘ Risles and other firv-arms.”—Dated 
6th July, 1860. 

This invention has for its object improvements in rifles and other fire- 
arms, and consists in combining therewith sights arranged in the following 
manner :—The back, or the elevating sight, — a eoniier of holes, either 
circular or of any shape which may be preferred, formed through it ; and 
these holes are arranged on the principle of astadium, that is to say, the size 
of the holes are such that a person aiming with the fire-arm will be able to 
judge of the distance of any object (say a man), the height of which is 
approximately known, and for which the instrument is adjusted by 
aeusvine which of the several holes in the back sight appears just to 
include the object. This hole may also be so situated that, by sighting 
through it. the proper elevation for the dist indi 1 is att d when 
the foresight is aligned with the object. The foresight, which the inventor 
combines with an elevating sight, such as above described, is made in the 
form of a ring, so that in sighting the — is seen through the ring, and 
is brought into the centre of it. The foresight also is brought so as to 
appear concentric with the aperture in the back or elevating sight.—Not 
proceeded with, _ 


Cass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1642. E. A. Sxveos and J. Sxvuees, Windsor, ‘‘ Tea-ketiles, fountains, 
cnffee-pots, cans, saucepans, slew pans, pails, and other articles.” —Dated 
7th July, 1860. 

According to this invention, instead of making such articles entirely of tin, 
as at present, it is proposed to make the whole thereof, except such portions 
as aftermentioned, of tin, and to make the bottom of all such articles, and 
also the flange or tongue of the lid of such of them as have lids, and the 
socket of the rose, and the portion of the spout passing into such socket, of 
watering-pots and other similar articles of copper, such copper to be turned 
on both sides, or either side, or not turned, at the option of the inventors, 
and to be fastened by means of soldering, welting, or brazing, the welt to be 
made either inside or outside of the vessel, as the inventors may think 
most fit or convenient, and the seam or joint to be made at any distance 
from the bottom to the top surface of any article, and in such manner as the 
inventors may think fit.—-Not proceeded with. 











Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Focninp, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1633. B. LAMBERT, Dover-road, Southwark, ‘* Imp ts in treating printed 
paper to remove the ink and to obtain pulp, and also in treating printers’ 
rags to remove the ink therefrom.”—Dated bth July, 1860. 

For the purposes of this invention, the printed paper is by preference first 
reduced into pulp, but this is not essential. The pulp or broken up printed 
paper is then boiled in a weak caustic alkaline ley for some time in a covered 
vessel, and then allowed to soak for several hours in the same ley without 
heat. The ley is then removed, and a fresh one introduced into the vessel, 
and the pulp or broken up printed paper is boiled therein. If there is much 
ink present, and the colour bad, it is desirable, after the second boiling, to 
again allow the pulp or broken up paper to stand and soak for a time. The 
pulp or broken up printed paper is then well washed till the colour of the 
ink is removed, when the pulp will be suitable for being used in the manu- 
facture of white paper. In treating copper-plate printers’ rags, and other 
printers’ rags impregnated with printers’ ink, such rags are boiled fora 
time in a weak caustic alkaline ley. The ley is removed, and the rags are 
then in boiled, but in another weak alkaline ley. The rags are then to 
be washed till the ink has been completely removed, when the rags will be 
again suitable for use. The colouring matter of the ink, when sufficiently 
valuable, may be again obtained from the alkaline ley and wash waters by 








end of the said frame is connected with an universal jointed rod, 
attached to a crank under the carriage frame, for the purpose of imparting a 
transverse motion to the harrow. The said crank is worked by bevel 
gearing driven by toothed wheels placed on the hobs of the carriage wheels. 
When the harrow is required to work in a straight line, the driving shaft 
can be thrown out of gear by means of a lever provided for that purpose. 
The chains supporting the hinder part of the harrow frame are attached toa 
windlass, to permit the said frame being drawn up behind, and released to 
fall with a jerk, for the purpose of freeing the harrow from weeds and 
rubbish ; seed troughs are fitted in front of the carriage to enable the 
machine being used for sowing, so that the machine may be used for sowing 
and harrowing at one and the same time. To enable the machine being 
used for drilling, extra shaft bearings are fixed on the carriage, so that, by 
the addition of an ordinary drill box and apparatus, it can be used for that 


purpose, 
Cass 56.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 
1634. W. Grimsnuan, Lower Broughton, near Manchester, ‘* Compressing brick 
earth and other minerals.”—Dated 6th July, 1860, 

This invention consists, First, in an improved mode of stepping the 
pistons of those machines in which the direct action of steam is employed 
for compressing brick earth and other materials, in order to produce bi 
or other articles of a uniform thickness ; the piston rod is made with a slot, 


precipitation and evaporation. 
1635. J. De Maret, St. Josse-ten-Novde, near Brussels, “‘ Paper.” —Dated 6th 
July, 1860. 

This invention consists in manufacturing paper from the refuse of hops, 
such as are used in brewing or for other purposes, in lieu of rags. The 
refuse is first to be treated with potash or soda in variable proportions, 
according to the degree of cleansing the refuse may require, after which it 
is to be treated in the same manner as rags now are in making pulp. The 
inventor then adds to the mass the required quantities of alum, china, or 
clay size, and other substances used by paper makers, according to the 
description of paper required to be produced. The pulp thus prepared may 
be made into paper in the ordinary way, suitable for printing on and other 
purposes.—Not proceeded with. 

1646. L. C. WaRNECK, Nantes, France, ‘‘ Treating the coffee husks for purposes 
of nutrition.” — Dated 9th July, 1860. - 

In carrying this invention into effect, the inventor proposes to utilise the 
husks of the coffee bean or berry (which in the colonies, and other coffee 
producing countries, are now at once separated from the berry and rejected 
as of no value, but which the inventor has found by experiment to possess a 
considerable proportion of the properties of the berry) by torrifying and 
reducing them into powder, using the preparation as a substitute for coffee 
as now is prepared from the berry alone. In some cases he proposes mixing 
with the powder a certain quantity of gentian, which will communicate a 
slight bitterness, and increase its hygeian propertiey. This preparation 
' may also be mixed with coffee from the berry in lieu of chicory; or the 








berry and the husk may be ground to augment the quantity of 

coffee, and thereby render it r to the consumer. He on propeces 

mixing the powder obtained from the torrified husks with other wholesome 
substances calculated to render it more agreeable to the palate, as milk and 
sugar are usually added to coffee from the berry.—Not proceeded with. 

1647. J. TOWNSEND, and J. WALKER, “‘ Obtaining sulphur, sulphite, and hypo- 
sulphite of lime, and oxide of manganese from bye or waste chemical 
products.” — Dated 9th July, 1860. 

This invention relates to the utilisation of the bye or waste material pro- 
duced in the manufacture of soda, and other similar products containing 
sulphides, oxy-sulphides, sulphite and hypo-sulphite of lime, magnesia, 
baryta, strontia,' potash, soda, and ammonia, with a view to the recovery of the 
sulphur and other useful materials therefrom. The improvements also 
relate to the recovery of oxide of manganese from the chloride of manganese 
obtained as a bye product in the manufacture of chlorine, and from other 
soluble salts of manganese. Also to the obtaining of the sulphite and hypo- 
sulphite of lime from soda waste, and other generally similar products. 
Under one — for recovering sulphur from soda waste, the material is 
lixivated with water in any convenient manner, and the solution is mixed 
with chloride of manganese liquor which has been previously freed from 
iron. The two solutions are mixed in such proportions as will effect the 
desired decomposition. The proportions as a general rule are about nine 
gallons of waste liquor of a specific gravity of 1°05, to one gallon of man- 
ganese liquor, specific gravity 1°20; as a rule it is preferred to have the 
mixture slightly alkaline. The precipitate which is thrown down consists 
of free sulphur and sulphide of ; this is allowed to subside, and 
the supernatant liquor is drawn off or run into a sewer ; the precipitate is 
collected, drained on filters, and cut into cubes of two or three inches, which 
are dried at a temperature not exceeding 212 deg. Fah. The dried 
precipitate is now ready to be used for the manufacture of sulphuric acid, 
which is by am ge effected in apparatus similar to that ordinarily 
employed in burning pyrites. The residue, after being burnt, consists 
= of the oxide of manganese with a trace of sulphur.—Not proceeded 
with. 

1660. F., C. Waruicn, London-strect, Fenchurch-street, London, ** Artificial 
coal juel.”—Dated 10th July, 1860. 

The manipulation of small coal into artificial coal, according to this inven- 
tion, is as follows :—The small coal which is to be used is first deprived of 
foreign matters, as far as is practicable, by mechanical means, such as 
screening, picking out slate, stones, and other impurities. Then, according 
to the nature of the coal and its associated foreign matters, it undergoes a 
washing process, or the coal which requires a stronger purifying agency 
than washing is placed on to a covered calcining hearth and subjected to a 
calcining or charring process previous to or after washing it. From the 
calcining hearth the coal is conveyed in its hot state to the washing 
apparatus. The coal in this state heats the water, and causes it to produce 
a stronger action. From the washing apparatus the coal is removed to be 
dried, and then to the mixing machine, where the coal is mixed with about 
10 per cent. of coal tar, more or less, and for some special purposes, in 
addition thereto, with from 1 per cent. to 3 per cent. of well dried and 
powdered vegetable pitch. The mixture is introduced into the moulds of 
the pressing machine, and is removed from it as compressed fuel on iron 

ages into the improved carbonising retort, where it is left from six to 
twelve hours and upwards subject to the influence of heat varying in 
temperature from 500 deg. Fah. to 800 deg. Fah., according to the purpose for 
which the fuel is intended, and ling to the position of the fuel 
whether of calcined coal, or not calcined coal, or of the mixture of both, 


1661. 8S. Zousrcnaninorr, Paris, ‘* Cement.”—Dated 10th July, 1860. 

The inventor ag oe composing a cement of the following substances, 
and in about the following proportions, viz.: —Colophany, 15 parts in 
weight ; linseed oil, 6; English siccative, 5; caoutchouc, 1; essence or 
spirit of turpentine, 8; minium or red lead, 8 ; and Roman cement, 8 parts. 
These matters to be placed in a cauldron, melted, mixed together, and then 
allowed to cool, when the cement will assume the appearance of an oint- 
ment, and may be applied to reservoirs, vases, boats, boxes, walls, papers, 
canvass, and other articles, with a mastic knife or by a brush. This cement 
may be prepared some time before, as well as at the time it is required, but, 
as there is essence or spirit in its composition, the cement prepared before- 
hand will become thick by evaporation, and it will be necessary to add when 
using it as much essence as may be required to bring it to its natural state. 
1662. S. ZoustcHaninor¥, Paris, “‘ Compound for the coating of wooden ships, 

boats, and other strw tures used at sea.”— Dated 10th July, 1860. 

The compound with which the inventor purposes coating ships, and all 
wooden constructions for marine pu , to preserve them ton the attack 
of worms and other deterioration, will be composed as follows :—Bitumen, 
4 parts in weight ; ordinary resin, 4 ; essence or spirit of black turpentine, 
6; colza oil, 2 ; and sulphuric acid or oi] of vitriol, 8 parts. The whole of 
these ingredients are to be placed in a cauldron, heated, and mixed together. 

hen applied to ships, a very strong brush should be used to make it pene- 
trate the pores of the wood, and it should be allowed four or five days’ dry- 
ing before the vessel is placed in the water.—Not proceeded with. 


Ciass 9.—ELECTRICITY.—None. 


CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

1548. G. F. Firmin, Borough-road, Southwark, ** Furnaces and fireplaces.” 
—Dated 26th June, 1860. 

For the purposes of this invention in those furnaces in fireplaces where 
the fuel is fed up from below the fire-bars through an opening (which is 
generally in the middle of the fireplace or furnace), two sets of short bars 
or teeth are applied on axes, one set on each side of the opening through 
which the fuel is raised from below into the fireplace or furnace. fine object 
is that the two sets of short bars or teeth should, by reason of their being 
mounted on axes, give way and be moved upwards as the fuel is lifted, but 
that they should (when the central platform or set of bars descends to 
have a fresh supply of fuel placed thereon) descend and stand across the 
opening and support the fuel, which is above them, till the platform or 
central set of bars again rises, so as to bring the fresh fucl against the 
— surfaces of the two sets of short fire bars or teeth.—NVot proceeded 
with. 

1549. M. Cartwriaut, Carlisle, ‘* Mouthpieces for dental and other pur- 
poses.” — Dated 2th June, 1860. 

The patentee claims pr ing the surface of the vulcanite by a coating 
of gold, platina, or tinfoil, in the manner and for the purposes described ; 
and lining the mould, when prepared for the reception of the vulcanite, 
with gold leaf, gold foil, or crystal gold platina leaf, or tin foil, by which 
the surface of the vulcanite may be preserved from injury or discolouration 
in the process of hardening, and an exact fit accurately corresponding to the 
original wax impression of the mouth be preserved. 

1550. W. H. Hupsoy, Hereford, and J. Evans, Lugwardine, Herefordshire, 
“ Locks.” —Dated 26th June, 1860, 

This invention consists in the application to locks of a shield or screen by 
which the keyhole of a lock is closed, so that it is impossible to pick the 
lock or injure its parts without first removing the shield, which is effected 
by setting a series of index hands to certain points in the circles they 
describe, so that the shield shall be liberated and permitted to slide back, 
and thereby expose the keyhole.—Not proceeded with. 

1552. J. E. Barnsiuey, Rowley Regis, Staffordshire, “ Manufacture of welded 
iron tubes.”—Dated 6th June, 1860. 

This invention consists in manufacturing welded iron tubes by the use of 
a double or compound draw bench, by which two tubes are drawn at the 
same time, that is, one tube is undergoing its first drawing, and another 
tube is undergoing its second drawing simultaneously.—Not proceeded with. 
1555. G. T. Perrx, Sydenham, “* Apparatus for keeping time, for weighing 

letters and other matters, and for levelling.”— Dated 6th June, 1360. 

This invention consists in forming a glass disc with a hollow periphery, so 
as to obtain a hollow ring or annular tube in connection with a central glass 
disc, and the application of this hollow ring and central flat dise to form a 
timekeeper, a weighing machine, or a fluid level. 

156]. J. C. Evans, East Greenwich. “ Rolling or drawing metals and other 
substances, partly applicable to the covering of electric telegraph cables, 
and to the manufacture of wire and other ropes.”—Dated 27th June, 
1560. 

This invention consists in the employment of three or more rolls, driven 
by suitable gearing, the axes of which rolls are placed at any angle with the 
substance to be rolled or operated — Jess than a right angle, but the 
patentee prefers that this angle may be very slight, so as to be nearer to n 
parallel position with the article operated upon than to a right angle. The 
metal rod or other article to be operated upon is introduced into the aperture 
formed by the conjunction of the contiguous sides or surfaces of the three 
rolls, which, by reason of their angular position as regards the material 
under treatment, will not only roll it of a circular form or section, reducing 
it more or less in diameter, but will at the same time propel or feed such 
material along, thereby, in the case of rope making, or in the covering or 
lapping of submarine electric telegraph cables, dist % with the mecha- 
nism hitherto employed for drawing forward the cable or rope as fast as it 
is covered or twisted. In the manufacture of ordinary hempen rope, these 
peculiarly disposed rolls may be used solely for drawing forward the rope, 
whilst they simult ly I the strands together, and consolidate 
the mass of fibres. The standards or supports which carry the rolls may be 
either stationary or made to revolve. 

1562. W. H. Fiercuer, Denmark-court, Golden-lane, London, ** Stoves for 
heating irons used for dressing and polishing shirts, collars, §¢."— 
Dated 23th June, 1860, E : 

The patentee constructs this stove of a cubical form, having the top sides 
and bottom flat ; it may be formed either in two sections or parts, or in ole, 
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He places it upon a stand of the usual suitable form. In the front and at 
the bottom is a door which to the fire-bars, and is only used for re- 
moving clinkers; immediately above this door is another door for intro- 
ducing the fuel. A small chimney at the back carries away the — of 
combustion round all the sides of the stove ; and at or about the level of 
each door runs a projecting lip or ledge into which the irons to be heated 
are placed, having their smoothing faces close to the sides of the stove ; the 
top part of the stove is a flat cast-iron plate made thick, so as to withstand 
and retain the heat ; the whole of its upper surface is mounted or cast so as 
to be exact counterparts of the polishing irons, and to receive and heat them. 
By the arrangements described, the patentee is enabled to heat nearly three 
times as many irons as can be heated by stoves at the present time, having 
an equal amount of heating area. He forms the irons much smaller, not 
over 4 in. or 5 in. long, by 3 in. broad, and rounded at each end, so that the 
horizontal section is nearly that of an ellipse ; in like manner the vertical 
section of the polishing#face is also nearly semi-elliptical, but having the 
minor axis flatter, the solid being that obtained by the semi-revolution of a 
semi-ellipse upon its major axis. 

1565. W. Peppine, Borough-road, Southwark, “ Fire-lighters.”"—Dated 

28th June, 1860. 

The inventor places sawdust or other form of vegetable fibre in a vessel 
with resinous, bituminous, or inflammable substances, in proportions 
which, by means of applying heat and pressure, will cause them to adhere 
together, and form a compact mass. The vessel will have perforations in it 
to correspond with the shape (longitudinal or otherwise) of the fire-lighter ; 
the form which he prefers approaches nearly to that of a stick in a bundle 
of firewood. The mass of the foregoing materials, being compressed while 
in a heated state, oozes out of the perforations, and forms the fire-lighters 
of the requisite shape or form, and, when cut, of the lengths desired.—Vot 
proceeded with. 


1566. J. and W. H. BuaKeLey, Netherton, near Huddersfield, “* Apparatus 
for sawing or cutting wood, bone, ivory, stone, or other vegetable, 
animal, or mineral substances.” —Dated 28th June. 1860. 

Thig invention relates to cylindrical saws, to be chiefly employed for 
cutting out or forming the hollow in troughing or spouting for buildings, 
but may be employed for cutting staves for barrels, covering for drums or 
cylinders, large mouldings, or other continuous hollows and round surfaces 
in any material capable of being cut. Heretofore cylindrical saws have 
been employed for such purposes, the saw being fixed on the end of a 
spindle, with cutters for cutting to pieces or clearing away the slab (or the 
part cut off) from the interior of such saw when continuous hollow surfaces 
were required, by which the said slab was totally lost or destroyed, being 
reduced to sawdust or shavings. These improvements consist in arranging 
and combining cylindrical saws, and suitable parts of mechanisin for driving 
them, in such manner os to retain or preserve the slab, or the part cut off, 
or cut in the forming of wood troughing, or other continuous hollow sur- 
faces for further use. To accomplish this object the patentees employ a 
cylindrical saw open at both ends, being serrated or having saw teeth at 
one end. This saw rests upon, and is driven by, a piston, pulley, or drum, 
mounted on a rotary spindle placed in suitable framing, with an adjustable 
friction roller placed inside, or in the interior of the saw, to press or hold 
the saw in close contact with the said drum. ‘To keep the said saw in 
proper position, or to — its movement endwise, and also assist in 
driving by preventing slipping, pins or teeth project at regular distances on 
the surface of the drum, and enter perforations formed in the saw, which 
are arranged to correspond with the teeth; and, for keeping the saw in 
proper lateral or sidewise position, adjustable friction rollers are applied on 
each side thereof. 

1567. C. Bosse.vers, Mark-lane, London, ‘' Apparatus for eorking bottles, 
Jars, and other vessels.'—A communication.— Dated 2sth June, 1860. 

In carrying this invention into effect the inventor employs a tube having 
a taper or conical bore, the smaller diameter being at the top, The tube is 
provided with a movable cover, having a hole at the top, forming a guide 
for a rod which passes into the interior of the tube when the cover is on it. 
The rod above the cover is encompassed by a buffer of india-rubber, or other 
elastic materia}, and the upper part of the rod is of an increased diameter, 
so as to bear a repetition of blows. The bottom of the tube is recessed to 
fit the top of the neck of the bottle, and thereby place the bore of the tube 
concentric with it. The cork is introduced into the larger part of the tube ; 








the rod is entered and the cover put on, after which the end of the tube is 


placed upon the top of the bottle, and the top of the rod struck by a mallet 

until the cork is driven through the tube and corks the bottle, the buffer 

preventing the possibility of breakage, and also denoting when the cork has 

advanced through the tube. Before bottling it is necessary to dip the cork 

in water, or in the liquid which is being bottled. 

1569. W. and W. Campion, Nottingham, *‘ Sewing machines.”—Dated 28th 
June, 1360. 

This invention consists in the following arrangement and combination of 
parts, viz., a hollow bed plate having a tab cast across and underneath near 
the needle bar end, the plate supports a standard, carrying at one end a 
spindle bar and presser foot ; a slotted bar is secured to the needle bar, the 
bar being moved up and down by a pin placed eccentrically in a cam on one 
end of a horizontal shaft ried by the standard ; the cam in which the pin 
is lifts a lever which is secured to the presser bar; there is also another 
lever secured to the presser bar which is moved to and fro horizontally by 
a cam lying by the side of the first-named lever, the distance the presser foot 
bar is moved being regulated by a screw ; the presser bar is held down by 
an india-rubber or other suitable spring. The horizontal shaft above-named 
has another cam at the opposite end which gives motion to a rocking lever, 
the shaft of which passes through one end of the bed-plate, and of the tab 
before-mentioned ; the rocking shaft is also moved to the right and left by 
a wheel placed near the last-mentioned cam, one side of the wheel being 
pereaty cut away for that purpose, and the end of the shaft is held up to 

t by a spring coiled round the rocking shaft. There is a small handle in 
the wheel by which the machine is driven, and at the opposite end of the 
shaft to that of the wheel is inserted a small hook, held by a set screw, the 
hook taking hold of the loop made by the partial withdrawal of the needle 
and holding it until the needle has entered it again. The inventor also 
makes use of a shuttle moving in a shuttle race, the shuttle being driven 
by a bolt having « pin in one end, which works in a groove in the circum- 
ference of a driving wheel.—Not proceeded with. 















1571. W. Cuark, Chancery-lane, London, * Cutting files."—A communi- 
cation.— Dated 2th June, 1860. 

This invention consists in a peculiar mode of applying the chisel stock in 
a file-cutting machine, whereby the chisel is caused to operate in such a 
manner as to tend to throw up or raise the edge of the cut above the surface 
of the file blank, in a similar manner to that in which it is done in cutting 
files by hand, It also consists in a certain construction of the chisel stock 
whereby the cutter may be caused in its operation so to adjust itself to the 
face of the file-blank as to cut to a uniform depth al) across the blank. It 
also consists in certain means of controlling the force applied to the chisel 
to produce the cut, whereby such force is proportioned to the width of 
the several parts of the blank, and consequently to the resistance offered to 
the cut, and hence the cuts are made of uniform depth from end to end of a 
file, notwithstanding its varying width. It also consists in an improve- 
ment in the means attached to the file-bed for securing the ends of the file- 
blank, and in an improved contrivance which presses down the blank 
upon the bed at a point near the chisel, at the time of the operation 
of the chisel, but which is removed from the blank a. the time 
of the feed movement thereof. It also consists in an improved 
arrangement of the file carriage, in combination with the feeding mecha- 
nism to provide for the adjustment of the carriage to vary the angle of the 
cut without disturbing the feed mechanism. It also consists in an improved 
= motion for uncoupling the driving pulley or gear from the machine, 
and thereby stopping the machine when the cut has proceeded to the end of 
the file-blank, or as far along it as may be desired. And it further consists 
in the use, in connection with a file-cutting machine, of a chisel sharpening 
apparatus of a novel construction, by which, while the operation of cutting 
a file proceeds with one chisel, the sharpening of another is proceeded with ; 
or by which the sharpening of chisels can be performed while the file-cutting 
mechanism is at rest. 

1572. J. Sain, Chesterton, Staffordshire, Improvements in the constrt ction 
of ovens and of chambers in ovens for firing bricks, tiles, pipes, 
quarries, &e.”—Dated th June, 186), 

This invention cannot be described without reference to the drawings. 
The patentee claims a method ef constructing ovens of an oblong shape, 
with a descending fire, as described ; also, a method of constructing cham- 
bers for ovens with a descending fire, as described. : 


1580. G. C. Mor@an, Newcastle, Pennsylvania, “ Driving belts and 
straps.”’—A communication.— Dated 2th June, 1860. 

The patentee claims a band, the warps of which are of animal fibre, and 
the wefts of either animal or vegetable fibre, impregnated or coated 
with pliable cement. . 

1583. A. Hawksky, St. Helens,“ Drawing and withdrawing window curtains 
and other similar hangings.” —Dated 30th June, 1360. 

This invention is designed ior the } urpose of enabling curtains of beds, 
windows, and other similar hanyings, toe be drawn together, and withdrawn 
from one side, without the use of rods and rings. The improvement consists 
in forming a peculiarly shaped T groove in the cornice or moulding from 
which the curtains bang, in the upper or horizontal position of which 

ove @ number of flat bowls, wheels, or rollers run, such runners or 
bowls being attached to cards, whereby the said rollers are caused to traverse 
within the groove, Each runner is furnished with a wire hook or eye which 
projects through the vertical portion of the T groove, by means of which 
the curtains or hangings are counected with, or attached to, the said runners, 
so that by drawing the cords the curtains may be drawn together or asunder, 
or all to one side if required, and in some situations (as in bey windows or 
other places where ausries have to be passed) the movement of the curtains 
is accomplished with greater ease and less wear to the cords than by the 
usual method of rods and rings. . 
























1584. T. Cox, jun., and R. Harrineton, Birmingham, and W. Houuann, 
King’s Norton, “‘ Runner notches and top notches for umbrellas and 
parasols,” —Dated 30th June, 1860. j : 

The patentees claim making the said notches from rings of metal pierced 
and bent or shaped in the manner described with reference to the drawing, 
which said no are made into runners or top notches by attaching or 
soldering a tube to the said notches. Also, ing the said notches from 
tubes having radial corrugations, by cutting the said tubes transversely 
into suitable lengths, or by cutting suitable lengths from plain tubing, and 
afterwards corrugating and grooving the same, which said notches are made 
into runners or top notches by attaching or soldering a tube to the said 
notches. 

1588. C. P. Gontarn, Boulerart-de-Strasbourg, Paris, ‘‘ Remontoirs for 
winding up and setting right watches without keys.” —Dated 2nd July, 

860. 


This invention cannot be described without reference to the drawings. 
1593. H. H. Bisnop, Bristol, U.S., ‘Sewing machines.”—Dated 2nd July, 
18 


This invention cannot be described without reference to the drawings. 


1599. H. J. Stanpuey, Pall Mall East, London, ‘‘ Retorts, crucibles, §c.”— 
Dated 3rd July, 1860. 

This invention consists in constructing retorts, crucibles, and other vessels 
employed for the purposes of fusion, distillation, or similar chemical operg 
tions, of steel.—Not proceeded with. ; 

1600. C. J. E. Dumont, Liege, “‘ Separating minerals and substances of 
different specific gravities.”— Dated 3rd July, 1860. : 

This invention cannot be described without reference to the drawings. 
The patentee claims the arranging on the surface of a sieve, in layers one 
above another, by the action of water, the various portions of a mass of 
minerals which may have different specific gravities, in combination with 
the separating of such layers by means of knives in the manner described. 
He also claims the machinery described for the separation of minerals and 
other substances of different specific gravitics. 

1604, J. Lane, Cranbrook-street, Old Ford, ** Screw cutting lathes,.”—Dated 
3rd July, 1860. 

This invention relates to an indicator which gives a signal when the nut 
of the saddle is to be geared with the screw. For this purpose the inventor 
places a cam on the lathe mandril, and another on the loading screw, each 
of which take effect every revolution, the one on the tail end of a 
lever carrying @ bell, the other on the tail of a hammer, both being 
brought back to position by suitable springs.—Not proceeded with. , 


1606. L. E. Werner, Jotel de Bellevue, Brussels, “ Pipes and cigar holders.” 
Dated 2rd July, 186". 

This invention consists in the construction of these articles in such a 
manner that a reservoir or chamber may be provided for the a or 
absorption of the nicotic substance that is given off from tobacco while it is 
being smoked. This reservoir, or the parts of the pipe contiguous to the 
reservoir, are also so constructed and arranged that air may be admitted 
thereto when required.—.Vot procecded with. 


1611. F. Duranno, Paris, “* Driving spindles.”—Dated 3rd July, 1860. 

For the purposes of this invention the inventor proposes to employ an 
endless travelling band of leather, gutta-percha, india-rubber, thin stcel, or 
other suitable and properly flexible material, having teeth at or along one 
or both of its edges or borders, with which teeth gear the teeth of wheels or 
pinions on the spindles or other instruments or apparatus to be driven. In 
certain cases strips of copper, brass, or other metal may be fastened on the 
border or margin of the travelling band on opposite surfaces thereof, so as to 
have the leather or other flexible material of the band between them, and 
the teeth are cut through the three, i.e., through the two metal strips and 
the intervening am the three may be held together by two rivets at 
each tooth, or otherwise. The endless band being set in motion froma 
steam engine or other means, its teeth will gear with those of the wheels 
or pinions of the spindles, or of the other apparatus to be driven, and rotary 
motion will thus be communicated.—Not proceeded with. 


1612, F. Duranp, Paria, “Purifying the Thames and other tidal rivers.’ 
—Dated *rd July, 1860, 

For the purposes of this invention the inventor proposes to construct a 
canal from the river to the sea, the river ent being at or near the city or 
town or the drainage discharge, or so situated as to carry the sewage and 
faecal contents of the river in the manner hereinafter described, preferring 
to have it at that part into which the largest quantity of sewage is discharged. 
This canal is to be provided with sluice gates, locks, or a suitable gate or 
gates at both ends. When the tide rises, es gon the canal empty, the 
sea and lock or gate of the canal is closed, and the river end lock or gate 
opened, and as the tide rises the river water, driven back by the tide, will be 











| impelled into the canal, carrying with it the sewage and foul matters with 


which it is charged. When the tide is up to high water, the river gate is 
also closed ; when the tide has gone down to'low water, the sea gate is opened, 
the river gate still remaining closed, so that the contents of the canal will be 
discharged into the sea. The canal may open at its river end into two or 
more points of the river, or, what is the same thing, two or more branches 
may lead from the river into the main canal, each branch having its back 
gate or gates opening and closing as before described.—Not proceeded with. 

1614. G.S. Hanrts, Oxford strect, Loudon, “ Refrigerating water, wine, beer, 

de." —Dated 4th July, 1860. 

For the purposes of this invention the inventor employs a refrigerator of 
any known and approved construction, into which he places one or more 
cases or coolers, Which cases or coolers may be round,‘or of any other suitable 
shape, or they may be made in the forms of straight or coiled pipes. The 
cases or coolers are constructed of metal or other suitable materials, and are 
wholly or partially surrounded by the ice placed within the refrigerator. 
The cases or coolers have apertures in their tops which are opposite to corre- 
sponding apertures in the lid or cover of the refrigerators, and into which 
apertures funnels are placed when it is required to pour any liquid into the 
cases or coolers ; the apertures in the lid are closed by sliding covers or doors 
which may be made self-closing by any known means, so that the apertures 
are always shut excepting when the funnels are inserted. At the bottoms 
of the cases or coolers before mentioned pipes of suitable sizes are attached, 
which pass through, and are fixed in, the sides or bottom of the refrigerator ; 
the ends of the pipes outside the refrigerator are furnished with suitable 
tajs to draw off the water, wine, beer, or other liquors when sufficiently 
cooled or refrigerated.—-Not proceeded with. 


New Corace ror Irary.—The Government of Victor Emanuel 
has determined to issue a new bronze coinage, which is to be struck 
in Milan. The number of coins required is far greater than the 
amount of our own coinage of bronze now executing. Messrs. 
Ralph, Heaton, and Sons, of the Mint, Birmingham, have obtained 
the contract, and will require to produce 732,000 pieces per day, com- 
mencing on the Ist of April, 1861. 

Rattway Mareriat For Inpra.—We understand that Mr. George 
Hloppu, of the Britannia [ronworks, Fence-Houses, Durham, has 
recently entered into engagements with the East India Railway 
Company for the supply of 2,500 tons of spikes, for fastening the 
chair to the sleeper, probably the largest order for this description 
of materiel that has ever been given out. Nothing could more 
clearly show the enormously increased demand on the productive 
resources of our manufacturers consequent upon the extension of 
the railway system. ‘Though the weight of these spikes or bolts is 
only about a pound each, every spike produced employs about forty 
men and boys in the course of its manufacture from the pig, the 
whole of which processes are carried on at the above works. 

Stream on Common Roavs.—On Thursday last a very interesting 
trial took place in the neighbourhood of Claughton, in the presence 
of some gentlemen from the Continent, who had come over specially 
to witness the testing of one of Taylor’ssteam elephants. The engine 
alluded to is one manufactured at the Britannia Works, Birkenhead, 
by Messrs. James Taylor and Co., with various improvements 
recently patented by them. In this trial it has been proved that the 
ine is capable of drawing heavy loads up steep inclines. At one 
part, where it took a loaded wagon of six tons weight behind it up 
a hill, the gradient is considered greater than that on Shaw’s-brow, 
in Liverpool, and, if not quite equal, approaches that of Holborn-hill, 
London, The engine itself weighs eight tons, has large wheels, and 
broad in the periphery. It differs from all others of its class, inas- 
much as it is driven with the traction wheels first, and is steered with 
amazing accuracy round corners by the guiding wheels, which follow 
in the rear. It possesses the advantage also of steering from either 
end of the engine, thus adapting it for pulling in either direction 
when found necessary, as may be the case where there is not suffi- 
cient room for turning round. The chimney is provided with a 
spark-catcher, and is so managed that the blast from the steam pipe 
is subdued so as to render the working almost as noiseless as an 
omnibus running along the streets. The engine tried on Thursday, 














though termed an eight-horse, was found when drawing a weight on 
the horizontal line to exert a power equal to 30 horses. This engine 
is adapted for drawing heavy loads at a regular draught-horse pace, 
but they can be made to draw lighter loads at an increased speed.— 
Liverpool Merury. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent). 


Fewer Sicus on ’CHayce 1x BrrwincHam AND WOLVERHAMPTON: 
The Cheering Influences Noted—Great Repvction In THE MaKe 
or Pic-1ron: The Effects of the Step on Trade and Labour—Tue 
Trave or France 1x Macutnery anp Metats—TuHe Coat Trape 
AnD CoLtrers’ Waces—GeENERAL Manuracturine Trapes—Dis- 
TRESS AMONGST THE OpERATIVES—Mr. S. H. BiackWEL.’s Bank- 
ruptcy: The Petition Withdrawn—Famvre or A BirMincHam 
Hovse—Tue Srrike or THE Horse-Nam. Makers: Statement 
of the Men: Meeting of Masters: *‘ No Surrender” on either side— 
Ramway Cou.ision oN tHE West Miptanp-—Desteuction OF A 
taiLway Sration By Fire: Supposed Incendiarism—F vnriovs 
SuBrerRANEAN Fme—TxHe Brown-nmt CoLuery Accipent— 
AyotHerR Borer Exprosion at Messrs. ASTON AND SHAW'S 
Cotiiery, WoLverHAMPTON: Three Men Killed : Rude Appliances : 
Ignorant Enginemen. 

Men’s faces did not bear quite so downcast an expression on 
‘Change in Birmingham yesterday as they have been accustomed 
to present now for some weeks past. The improvement in this 
respect, of which there were traces last week, were more visible 
this. The inquiry which we instituted induced the conclusion that 
the diminution of “croaking” to which we refer is traceable in great 
part to the fact that the turm of the quarter has brought a sprinkling 
of small orders to a few houses. Stock-taking being over, pur- 
chasers have sent in specifications which before that time they were 
holding back; and the comparative bareness of their warehouses is 
shown by the very brief period stipulated for the execution of the 
orders. Then the sun’s rays may take credit for some of this 
favourable alteration, for ironmasters, however much they may 
value iron in the earth, are by no means pleased when its surface is 
iron-bound. The receding of the frost has now liberated the limpid 
highways, which for some time have been impassable to the iron- 
master’s gondola, the long-boat. Coal may now be obtained from 
the collieries bordering not only on roads which hug the precincts 
of the manufacturers, but those also which branch out inte rural 
districts. Next, although the news from the States is of an in- 
creasing threatening aspect, it can scarcely be said that the civil war 
has commenced; and more—and herein is the improvement on last 
week—the exchanges are more in our favour. Some pig makers, 
too, are a little cheered by the fact that others are determined on making 
a large reduction in the quantity of iron which they have recently 
been producing. Several furnaces have been blown out in the past fort- 
night, and others have to follow. A listof ironmasters who have taken 
these steps has been published, and it is tolerably correct. Mr. 
Gibbons, however, has not yet determined to reduce his make; nor 
has any concerted scheme for lowering the rate of production been 
arranged. Individual masters are blowing out or continuing to 
make, just as their individual circumstancesf suggest. At the same 
time such a reduction will have been effected by this time next week, 
as will tend materially to check the increase in the stocks of pigs in 
the hands of both producers and consumers that has lately been so 
conspicuous, and has encouraged the latter to demand, and the 
former, in two many instances, to yield a fall in prices. In the 
present state of the demand for malleable iron in South Staffordshire, 
a reduction to the extent contemplated, namely between 1,250 and 
1,500 tons weekly, will not be too great to check accumulations. 
Mr. 8. H. Blackwell is about to act upon the suggestion thrown out 
in this place, as elsewhere, and blow out all the three furnaces in 
blast at Bilston, at the time that his failure was announced. The 
consequences of this determination to Bilston, already affected to a 
much greater extent than any other part of South Staffordshire by 
the prevailing depression in the staple manufacture of this district, 
will be little less than painful. Indeed,‘the labour market generally 
of the district, already overstocked, will now be almost glutted, in- 
asmuch as this reduction in the make of pig iron will, for the present, 
deprive from 1,500 to 2,000 people of their daily bread. 

The Moniteur of Monday has the commercial returns of France 
for the month of December, and also the years 1858-59, and ’60. 
Among the merchandise of which the exportations assumed the 





greatest development, figure in the first line machinery of various 
kinds; the augmentation representing, in special commerce, a value 


greater by the sum of 1,284,000f. than the exports of 1859, and by 
2,000,000f. than those of 1858. Let us add that, in general com- 
merce, Which, in 1860, was not less than 21,280,000f., are comprised 
the articles made in France with foreign metals, admitted temporarily 
free of duty, subject to the condition of being re-exported as 
machines. 

The coal trade has experienced a further impetus by the thaw 
having rendered the canals navigable. Matters were assuming a 
serious character amongst the working classes; hundreds*of hands 
were thrown out of employment, including colliers, miners, boat- 
loaders, aud steerers; but fortunately trade, as far as it is affected by 
the weather, has assumed a more cheerfulaspect, and many persons 
are now returning to their work. Unless some reaction takes 
place in the iron trade, the prices of coal and ironstone must 
be reduced, and, as a natural consequence, wages also. The 
demand for ironstone of first-rate qualities continues good. The 
misunderstanding that has existed for the past fortnight ; between 
the colliers and their employers in the districts of Portobello, Wil- 
lenhall, and Bilston, also promises to come to a speedy ter- 
mination. The number of men now out does not exceed 150 
or 200, and in most instances the masters’ terms have been 
agreed to. At Messrs. Sparrow's pits, Stow-heath, the disaffec- 
tion was only tangibly exhibited for about three or four days. The 
holers have all agreed to the new terms, and so have many of the 
bondsmen, but some of the latter still express a determination to 
stand out. At the Osier Bed Collieries (Mr. W. H. Sparrow), both 
holers and bondsmen have recommenced work on the master’s 
terms; a few may be at “play,” but not many. At Mr. Sparrow's 
(Willenhall and Neachell Pits) about 100 men are out, and on 
Saturday and Monday last meetings were held at Portobello to 
induce the holers to refuse the new terms. In some of Mr. Sparrow's 
pits at the Osier Bed the mining is so peculiarly heavy, we should 
suppose, that the “stint” has not been increased, the master having 
shown his desire to meet the men by allowing them to go on at the 
old terms. Messrs. Davies and Co., of the Bull Pleck Collieries, 
have also about fifty or sixty men out, and on the fields of Messrs. 
Tolly and Fletcher the men are fast agreeing to the masters’ pro- 
posal, 

In and about Birmingham and Wolverhampton the general manu- 
facturing trades are more or less depr The home trade is 
inanimate, and the country shopkeepers contine their operations to 
the very moderate trade they are doing ; and the small orders sent 
home by the “factors’” travellers are got out of hand immediately by 
the manufacturers, so closely are most of them worked up, and so 
dependent upon such orders as may come in daily. There are sdme 
Government contracts in; they keep up a certain amount of activity 
in some branches; but for them business would be almost at a 
standstill in some cases; for instance, at Birmingham the gun- 
makers and gun-furniture makers are doing a fair trade on that 
account; but for it the trade would be dull, as the trade of that town 
is in almost every other department. The foreign trade is worth 
nothing at this moment, the American iron merchants might almost 
close their establishments, so small is the amount of business they 
are doing. There is a little stir about Canada, but at present we 
have not heard of many orders having been given out. The bulk 
of the artisans are not working more than three or four days, and 
distress in various forms is exhibiting itself among the class who, in 
consequence of the recent seve rity of tl 


ssed. 





weather, have been for 
many weeks out of employment. ‘Temporary relief is being afforded 
by public subscription in most of the towns in South Staffordshire. 

Mr. 8. Hl. Blackwell has withdrawn his petition from the Bir- 
mingham Bankruptcy Court, we are informed, because the unanimity 
of his creditors will enable him to arrange terms with them without 
the aid of that court. 
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The horse-nail makers of Staffordshire and Worcestershire continue 
on strike. The masters are determined not to give way. The men 
earn upon the average from . to 35s. per week, and the rate of 
wages before the strike was the highest known. The men strike 
for a further advance on this rate of about 16} per cent. ; and in con- 
sequence of the high rates which have ruled for the last four years, 
the English-made horse-nails are being driven out of our foreign 
markets. The home trade does not employ more than abeut one- 
fourth of the men; the bulk of the nails is exported to Canada and 
the United States, and upon the former the duty averages 1s. per 
thousand, and upon the latter Is. 4}d. per thousand. For the last 
few years the men have used all means in their power to limit the 
make of horse-nails; they have made their own prices, and the masters 
have not had the choice of employing what men they thought proper. 
As a body the horse-nail makers are employed by first-class money- 
paying masters, and if the present demands are persisted in they 
will drive the present masters out of the trade. In consequence there 
will be to replace them masters who can only find the men half-work 
at reduced prices and wages paid in truck. The rate of wages paid 
to the men in this branch has been as follows :- -Average 35 per cent. 
on the rate paid in 1810; 72} advance per cent. on rate paid in 1820; 
523 advance per cent. on rate paid in 1830; 524 advance per 
cent. on rate paid in 1840 ; 42} advance per cent. on rate paid in 1850, 











the tender of the goods train was as much a wreck as any other 
part of the train. For some time both up and down trains were 
worked on the down line between Hagley and Kidderminster. 
About three weeks ago an explosion of fire-damp, setting fire to 
the pit, occurred at the Bunker’s-hill Colliery, Talk-o’-the-hill, 
North Staffordshire. Eighty men and seven horses were in the 
pit at the time of the explosion; the former narrowly escaped 
with their lives, and the latter were obliged to be left to their fate. 
The mouth of the pit was as soon as possible covered up with a view 
to extinguish the fire by the exclusion of air. <A few days after two 
explosions in the same day destroyed the great part of the covering, 
and on Sunday last another explosion occurred, causing great havoc 
with the covering materials, making it clear that the efforts made to 
put out the fire have proved futile. Such a circumstance as a fire 
raging in the pit for more than three weeks is, we understand, un- 
precedented in this district. It is now proposed to fill the pit with 
water, as the only means of extinguishing the fire, the damage done 





| by which must be very considerable, and will probably never be 


The men have held another meeting, at which they resolved to | 
maintain the strike till the masters yield to the demands made upon | 


them. 
of music was present, having accompanied a procession of several 
hundred men from the Lye and Cradley to the place of meet- 
ing. The men are said to be ina “starving” condition; yet they 
seem bent on keeping the position, and raise the ery of “ Nosurren- 
der.” An “Appeal to the Working Classes and Sympathising Friends 
of the United Kingdom on Behalf of the Horsenail makers now on 
the Lock-out,” very vaguely dated, “South Staffordshire and East 
Worcestershire, January 16th, 1861,” has been made. The appeal 
commences thus :—“ Christian Friends, Fellow Working Men,—The 
present appeal for assistance is most cordially and affectionately 
submitted to your notice, consideration, and sympathy. We do soin 
order to enable us to counteract the designs and intentions of our 
employers, who have combined together for the express purpose of 
breaking up our ao are using every stratagem that all the 
power their minds e% suggest in order to accomplish these purposes, 
being fully persuaded that if their victory could be obtained they 
would henceforth and at all times render us victims to any amount 
of tyranny and oppression they could possibly impose upon us. We 
sincerely hope that it will never be said that the masters starved us 
into submission. However, come forth friends, like Englishmen, 
and assist us in our mighty battle, and rescue us from the grasp of 
tyranny and oppression ; and if, atany future period, any despot should 
attempt the infringement of the rights and liberties of an honourableand 
labouring people, we will come forth with ourinfluence and support in 
time of need.” The appeal then professes to give the origin of the 
strike, but does so in general terms, and from it it appears that the 
men ask for an advance of wages because one master violated their 
rules. The following paragraph shows this:—“ The cause of the 
present strike originated on account of one of our principal masters 
persisting in the violation of our rules. Repeated remonstrances 
were of no avail. His own men came to the conclusion to resist it ; 
accordingly a mecting was convened, and fourteen days’ notice sent 
in for a small advance, at the expiration of which a strike ensued.” 












The meeting was attended by about 1,500 men, and a band | 


accurately ascertained. 

The Government inspector has been unable yet to make his in- 
vestigation of the pit at Brown Hills, where, as already narrated, 
six men and six horses have been killed by suffocation, occasioned 
by the pit being fired by a careless boy. Great damage was also 
, and the ventilation so seriously interfered with that the 
cannot yet be traversed. 

e sorry to have to record another explosion of a boiler at 
the colliery, near this town, of Messrs. Aston and Shaw. The 
accident happened at seven o'clock on Tuesday evening, and it is 
the second fatal explosion that has occurred at this colliery in the 
past few days. The other explosion took place on Monday week 
last, when, it will be remembered, one man was killed. As in the 
former case, so also in this, the boiler was used to work a condensing 
pumping engine, power for which was supplied by two boilers 
7 ft. 6 in. by 25 ft., both having the usual egg ends, awd encased in 
brickwork. Close to the boiler which exploded, and which was the 
farthest from the engine house, the hovel had been built. During 
the day the boiler had been cleaned out, and at the time of the ex- 
plosion it was either being prepared to be again set to work, or it 
had already been put into operation, At this time Joseph Elwell, 
the managing engineer of the colliery, was in the hovel, standing 
with his back against the fire. John Legge, the engineman, who an 
hour before took the engines in charge from John Evans, was sitting 
at the other end of the hovel, and Evans was just leaving the hovel. 
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| They had all, it is understood, been partaking of the “allowance ale” 


It is further stated “that paragraphs have appeared in various public | 


papers denouncing us unreasonable and unjust,” and although 
“eontradictory statements "—not refutations of the charges brought 
—had been sent “to the same editors (large type), they had never 
been inserted.” Their rise of wages for the last four years did not 
exceed thirteen per cent., but it had been declared that within the 
last four years they had received an advance of thirty per cent. upon 
their work. “ Nothing would please the masters better than to bring 
us back to the old rent, clothing, and support; but we shall never 
submit. Our motto is, ‘Onward, onward! We know no retreat. 
We wish not to obtain any unreasonable power in order to usurp 
any authority over our employers; we seek not to resist anything 
that is lawful and right. What we want is for the employer and 
employed to be on amicable terms, and for them to give us ‘a fair 
day's wage for a fair day’s work.’” The appeal is signed, on behalf 
of the horse-nail makers, Thomas Johnson, central secretary ; 
Edward Hackett, chairman. 

An influential meeting of the masters was held at the hotel, Dudley, 
on 'Puesday. It was resolved that the resolution passed at Lichfield, 
on the 4th inst., should be strictly adhered to. That resolution was 
to the effect that the “unreasonable and unjust” demand for increased 
wages should be strenuously resisted. 
passed, offering £50 reward for the detection of bellows cutters, and 
£5 for the conviction of any person intimidating a workman. 

The suspension of Messrs. Henry Smith and Son, of Spring-hill, 
was announced on Saturday by the following cireular :— 

“ Spring-hill Works, Birmingham, Jan. 19th. 

“ We regret to inform you that in consequence of a series of unto- 
ward circumstances attending some heavy contracts which we have 
entered into, we have been compelled to suspend payment. We have 
placed our books in the hands of Messrs. Quilter, Ball, Jay, and Co., 
of London, who will lay the statement of our affairs before our 
creditors at the earliest possible moment.—We are, &e., 

“ Henry Sarrn and Soy.” 

Messrs. Smith and Son had the works formerly oceupied by 
Messrs. Stuart and Co. They were contractors for various works 
connected with railways, and have also held contracts under the 
Government. The stoppage has not occasioned surprise here among 
those who had any knowledge of the affairs of the firm. Many 
months ago it was known that they were struggling. The liabilities 
are put down at £20,000, assets £8,000, 

The Malvern Wells station, on the Worcester and Hereford 
portion of the West Midland Railway, was totally destroyed by fire 
on Saturday night. The station, which had been recently erected, 
had been opened only afew months since. It had the usual accommo- 
dation for passenger traffic for stations of its size, and was built of 
wood, with a slate roof. The fires in the booking-oftice and waiting 
room were safely extinguished hetween seven and eight o'clock, but 
between ten and eleven the samenight, when assistance was not at 
hand, the station was seen at a distance to be in flames, and the 
fire gained such an ascendancy, that all efforts to prevent its 
progress was futile, and the building was soon razed tothe ground, 
and everything destroyed. The fire is attributed to an act of incen- 
diarism. 

An accident happened last week on the West Midland Railway. 
A passenger train from London leaves Kidderminster at 6.10 p.m., 
and on Tuesday evening this train was dispatched as usual some 
ten minutes or so before this train left Kidderminster, a train of 
empty coal waggons had been sent on, and the engines of this train 
not being able to proceed at a very rapid speed, was shunted at 
Churchill station from the down to the up line, to allow the above 
passenger train to pass. This would be at about a quarter past six, 
and soon after the train had been shunted the collision we have to 
relate took place. The signals, showing the up line was blocked, are 
said to have been put on, but for all this an accident took place. A 
London goods train runs through Stourbridge and Kidderminster, 
there being no stoppage between the two places. 

The speed of the train is consequently a fast one, and on the above 
evening it ran through Churchill station at a rate probably of thirty 
miles an hour. Some fog signals had been passed on the metals near 
t» the station yard. And it was not, till passing over those, that the 
driver seemed aware that there was anything before him. He had 
turned off his steam, put on the brakes, and only had just time to 
jump off before the crash came. The fireman, in jumping off, fell on 
some coals and cut his face rather severely, this being the only 
injury received by anyone. The driver of the other train, hearing 
the approach of the London goods train, put on his steam, backing 
towards Kidderminster, so that the force of the collision, terrific as 
it was, was to some extent broken. Ten or twelve trucks were 
smashed to pieces, and a half-a-dozen others were off the rails, while 























| miraculously escaped injury. 


| house, both in opposite directions. 


after the operation of cleaning the boiler was completed. The report 
which accompanied the explosion created an alarm in a wide circuit, 
and such was the concussion, that doors in certain of the houses in 
Steel house-lane, were forced open. The boiler, which weighed 5 
tous, was riven in two. Each, after being forced into the air to the 
height of 25 ft. or 30 ft., fell about 200 yards away from the engine- 
One of the pieces weighs about 
8h tons. The stack was blown down, and the near side of the en- 
eine-house forced in. The hovel was literally pounded, and if it 
had not been built against a high spoil bank it must have been blown 
away with a force resembling the discharge into its side of a park 
of artillery. On the removal of the debris, Elwell was found in an 
upright posture crushed, with his hack against one end of the hovel, 
and quite dead; and Legge dying in the position he occupied before 
the accident. In addition to the injuries these two men received by 
crushing, they were exposel for some time to streams of boiling 
water, Which poured upon them from the other boiler and the 
shattered piping. By the combined force of this steam and water, 
Evans was driven a considerable distance along the field, but he 
The body of Elwell was taken to his 
house, which adjoins the enyine-house to which the exploded boiler 
belonged, and Legge was teken to the South Staffordshire General 
Hospital, where he died in great agony within an hour after his 
admission. Evans, who now lies at his home on the Dudley-road, 
proceeded thither unaided, and will recover. During the mquest 
arising out of the first explosion, our readers will remember that it 
was shown that the boiler which exploded was worn out and unfit 
to be used, and that the jury, after finding that they could not make 
the proprietors criminally responsible, censured them for using such 
a boiler, and then recommended the appointment by Government of 
inspectors of boilers. An examination of the boiler which has last 
exploded would lead to the conclusion that, although its plates were 
not like those of the other exploded boiler—dangerously thin—yet 
that it was seriously defective. The “hidden danger® to which 
boilers are so largely exposed seems to have existed here, The 














| boiler is torn in two along a rivet line which, it is manifest to careful 


A second resolution was also | 


inspection, has been for some time defective. 

Kither during the punching of the rivet holes, or in the course of 
the subsequent rivetting, cracks were occasioned in the metal in the 
line of the rivets, which must have seriously detracted from the usual 
strength of the boiler. The long standing of these cracks is demon- 


| strated by the silt upon them being removable only by a knife or 





some such instrument. Certain of the plates bear evidence of having 
been red hot, and of some of them the material is not of the best. 
Under ordinary cireumstances, the steam clack would have afforded 
a sufficient medium of escape for the surplus steam; but there is 
reason to fear that on this occasion that channel was not open, and 
that the foul air, which was left in the boiler after it was cleansed, 
and a quantity of fresh water poured in, was not liberated. Under 
these cireumstances the accident is attributed to the combined in- 
fluence of an over-pressure of foul air and steam. Mr, Baker, the 
Government Inspector of Mines, was upon the ground the greater 
part of Wednesday, making a minute inspection of all the engines 
and boilers in the colliery of which there yet remain eight, assisted 
by Mr. E. Wright, engineer, of Wolverhampton, whom he has in- 
structed on behalf of the Government to draw up a report upon the 
state of these engines and boilers. The cursory inspection which 
we have ourselves made of this property is enough to satisfy us that 
some of the appliances are of the rudest description, and calculated 
in their use to lead to the most serious consequences. The men to 
whom this machinery is entrusted are miserably incompetent for the 
duties which they have undertaken. These two explosions will 
entail serious loss upon Messrs. Aston and Shaw, who have only 






| recently taken to the colliery, which is an old one, has for some time 


been lying unworked, and belonged last to Mr. Pool (the Wolver- 
hampton Iron Company). 

After the first explosion the Government inspector gave the pro- 
prietors notice that if they did not stop and repair one of the engines 
at this colliery, he should have to compel. On Wednesday the 
required alterations were being made; yet at the same time the 
boiler was being worked with the water not up to the buoy. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Nortnern Marrers: Short Time Shipbuilding at Stockton, Middles- 
borough, South Shields, and West Hartlepool—Co..ters’ WaGes 1x 
THe West Ripiwo—Gracerv, Trisute ro Mr.*Witwiam Farr- 
BAIRN: Speech of Major-General Sabine—Dock Improvements At 
Hvutt—Borer Inspections: More Frequent Examinations needed 
—Srate or Trape at Suerrrmro—Ramway Marrers: The 
Fragile Tyres— Lighting Carriagesby Gas—DRAtxaGe MATTERS IN 
Lixcounsnme—Rarway Tyres Acars: The Accident on the 
Sheffield and Lincolnshire—Mancuester, SUFFIELD, AND LINCcOLN- 
sume Ramway: New Lines Promoted by the Company—Brick 
Maxine Macumnery—Triat or Orpnance at Hicutown: The 
Blakely Gun—Fastern Counties Raruway: The Love-Bidder 
Controversy— Abandonment of the Finshury-circus Extension—M An- 
CHESTER ASSOCIATION FOR THE PREVENTION OF Borter Expiosions 
—-Mersey Dock Boarn, &c. 

We begin with the North, and first we.are sorry to find that the 

workmen in the several departments of a large iron work at Middles- 

borough have been put on half-time, until further orders, in conse- 





| improvement in the construction of water wheels. 


| 





quence of the “ tightness” of the money market, and the “looseness” 
of the American Union. It is to be feared that unless these unfa- 
vourable influences are mitigated this will not be a solitary instance 
in which the wings of industry will be clipped. But one must ho: 

for the best. There are at present in course of construction at 
Stockton and Middlesborough six iron screw ships, one iron ship, 
one iron paddle steamer, one iron barge, one wood brig, and one 
wood tug. Last year there were turned out at these ports ten iron 
screws, five iron paddles, one iron schooner, two troop barges, four 
iron barges, two brigs, one iron paddle, two wood tugs, one wood 
brig, and one barque, making a total of 29. Messrs. Marshall 
Brothers, of South Shields, have launched an iron paddle steamer of 
the following dimensions :—Length, 90 ft.; breadth, 18 ft. ; depth, 
11 ft. Gin. The steamer, which will be fitted with engines of 70-horse 
power, is intended for the towing trade at Swansea, and is the 
property of Messrs. Richardson Brothers, of that place. Messrs. 
Pile, Spence, and Co., of West Hartlepool, have launched a fine iron 
clipper for the East Indian trade. The vessel, which has been built 
for Messrs. Coupland Brothers, of Liverpool, is 230 ft. long over all. 

A considerable increase having taken place—of course, however, 
only temporarily—in the price of coals, there has been a general 
demand on the part of the colliers in the West Riding for an increase 
of wages; and as there were no stocks, and the men were working 
for immediate consumption, the masters were obliged to comply. The 
advance acceded to was in some cases unaccompanied by conditions, 
but in other instances it was agreed to only during the’ continuance 
of the severe weather, 

It may be interesting to give the following extract from an 
address recently delivered by Major-General Sabine, in presenting 
to Mr. William Fairbairn, F.R.S., a royal medal for his various 
experimental inquiries on the properties of the materials employed in 
mechanical construction.—“ Mr, Fairbairn’s first scientific publica- 
tion was, I believe, a small volume published in 1831, on ‘ Canal 
Navigation,’ illustrative of the advantage of the use of steam as a 
moving power on canals. In this work he detailed the results of 
experiments made on the Forth and Clyde Canal, and on other 
canals in Scotland, and recorded experiments made about the same 
time by other parties as to the traction oflight boats by horse-power 
at high velocities. In 1837 he contributed his first paper to the 
Manchester Literary and Philosophical Society, being ‘ An Experi- 
mental Inquiry into the Strength and other Properties of Gast. 
i * ‘This was the first of many valuable papers on the same and 





iron. 
similar subjects which have been from time to time published in the 
* Memoirs of the Manchester Society,’ in those of the British Asso- 
ciation and of the Institution of Civil Engineers, and in the ‘ Philo- 
sophical Transactions.’ It is well known, also, and has been warmly 
acknowledged by Mr. Eaton Hodgkinson, that Mr. Fairbairn 
rendered most valuable assistance to Mr, Hodgkinson in his experi- 
mental inquiries into the strength of iron (for which the royal medal 
was awarded in 1841), by placing at Mr. Hodgkinson’s disposal his 
works at Manchester, in which the experiments were conducted free 
of cost. In the transactions of the Manchester Geological Society in 
1841 there is a paper by Mr. Fairbairn on the Economy of Raising 
Water from Coal Mines; and in Weale’s Quarterly Papers on Engi- 
neering an account of his ventilating water wheel, a very material 
Since that time 
his experimental researches and his contributions to various scientific 
bodies have been very numerous and important. Amongst these I 
may specify papers on Fire-proof Constructions; on the Strength 
of Iron, and the Best Form of Beams and Pillars; on Boiler Explo- 
on the Collapse of Tubes under Pressure; on the Density of 
Steam; on the Principle of Construction of Lron Ships ; and on 
other kindred subjects—many of these being within the period 
required by the terms of the award of the royal medal. Of separate 
works may be noticed a volume on the Conway and Britannia 
Tubular Bridges (1549), including his researches on the Best Form 
and Strength of Wrought-iron Beams; a work ‘On the Application 
of Cast and Wrought-iron to Building Purposes’ (in 1854 and 1857); 
and a valuable compendium, entitled ‘ Useful Information for Engi- 
neers’ (in 1856 and 1860), Perhaps it may be said with truth, that 
there is no single individual living who has done so much for 
practical science, who has made so many careful experimental 
Inquiries on subjects of primary importance to the commercial and 
manufacturing interests of the country, or who has so liberally con- 
tributed them to the world.” The mechanical world at large will 
heartily endorse General Sabine’s observations. 


SIONS 5 


As with the Tyne and the Mersey so with the Tumber—increasing 
commerce calls for new docks and other improvements to meet its 
growing wants. It is proposed to construct at Hull an extensive 
dock and basin with quays, so as to furnish the required accommo- 
dation for steamers and railways on the foreshore to the westward 
of the Humber dock basin. Lines of railway are to be laid for the 
convenience of the North Eastern and Hull and Selby Railways, 
and there are to be street and approach improvements, It is pro- 
posed to expend £500,000, and to borrow £160,000 for the purposes 
of the undertaking. 

A Bradford correspondent of the Manchester Examiner writes, 
with reference to the Malton boiler explosion, recently noticed in 
these columns :—* I think blame certainly attaches itself somewhere, 
because, by reason of the wasting of the plate, it could not be ex- 
pected that it would endure the same amount of pressure always. 
Something more is needed than what there is at present in opera- 
tion. If the district had been within the compass of an efficient 
staff of boiler inspectors, in all probability the calamity would have 
been prevented. It is in vain to have approved boiler fittings and 
firemen well up to their duties—and these are of no trifling impor- 
tance if the boiler is allowed to go on for an indefinite period with- 
out inspection. No one, T am sure, can speak too highly of the plan 
adopted in Manchester for preventing boiler explosions: the thing 
was very much needed, and very opportunely put in operation. 
Since the increased pressure system has been adopted, much more 
fearful results may be anticipated, and hence the importance of an 
eflicient inspection from time to time.” 

The foreign trade of Sheffield is still stagnant—especially as 
regards the United States—but the large iron and steel houses are 
doing a good business with the various railways. The home trade 
is dull, and many firms are compelled to restrict their workpeople 
to,only partial employment. 

“The frost has happily abated of its severity, and as the season is 
gradually advancing, it may be hoped that the tyre-breaking period 
is pretty well at an end; if it had continued much longer it is to be 
feared that the value of railway property would have been seriously 
depreciated ; as it is there will be a heavy reckoning for compensations 
and replacement of rolling-stock. It is stated that a conference of 
railway engineers and other scientific gentlemen is to be held for the 
purpose of considering what remedial measures can_ be ado; to 
prevent the recurrence of similar disasters. We hear that the 
rigorous examination recently instituted has induced the Eastern 
Counties—and_ probably, also, other companies—to condemn a con- 
siderable number of tyres which exhibited symptoms of unsound- 
Another topic of railway interest is the reported success of an 
effort made on the East Lancashire section of the Lancashire and 
Yorkshire system to light the carriages of a passenger-train with 

The invention is Mr. Newall’s (the inventor of continuous 
way brakes), and the gas is kept in a flexible receiver, in the 
guard’s van. From the van iron tubes carry the gas over the tops 
of the carriages, the connection between the pipes on each carriage 
being made of flexible tubing. From the pipes over the of 
carriages short suspenders drop into each compartment of the 
carriages, to which are attached neat brackets and glass globes ; thus 
a flood of light by which passengers may read comfortably is obtained, 
and considerable warmth is imparted by the lamps, while all foul air 
escapes through the roof. 

A bill will be brought before Parliament in the ensuing session 
for improving the outfall of the Welland and Witham, two Lincoln- 
shire rivers, on which stand the towns of Boston, Spalding, &c. At 
present large tracts of land are annually flooded, and the object of 
the promoters is to secure a more efficient system of drainage. Mr. 
Fowler is the engineer consulted. 
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In connection with the breaking of railway tyres, it was stated at 
the inquiry into the accident which occurred from that cause last 
week on the Manchester, Sheffield, and Lincolnshire, that at New 
Holland a wheel split whilst quite stationary. Mr. Roby, who was 
foreman of the jury impanelled, said several instances of a similar 
kind had occurred at his own works. No defect or flaw could be 
detected in the broken tyre which caused so much mischief, and it 
was of the best scrap iron. 

The directors of the Manchester, Sheffield, and Lincolnshire 
Railway Company have issued a report on the Parliamentary 
campaign which they propose to prosecute during the ensuing 
session. The report states that plans and sections have been 
deposited by this and the Great Northern Company for a line 
between Garston and the Queen’s Dock at Liverpool, and every 
necessary step has been taken in connection with this undertaking, 
the proprietors having taken up the capital allotted to them for this 
yurpose. Plans for an extension of the Stockport and Woodley 
Railway, from Stockport to junctions with the Warrington and 
Altrincham and Cheshire Midland Railways, have been deposited by 
the Stockport, Lay eye and Altrincham Junction Railway Com- 
pany, and this and the Great Northern Company will each take up 
one-third of the capital required. The West Cheshire Railway 
Company has also deposited plans for an extension of the Cheshire 
Midland Railway to Helsby and to Chester, and proposes to take 
Ya to enable the Great Northern and Manchester, Sheffield, and 
sincolnshire Companies to subscribe capital towards the under- 
taking. Plans of ashort branch from Shireoaks to Staveley and the 
head of the Doe Lea Valley have also been deposited by the 
Great Northern and Manchester, Sheffield, and Lincolnshire 
Companies with a view to gaining access to the North 
Derbyshire coalfields, and thus increasing the supply of 
coal for the Manchester, Sheffield, and Lincolnshire an Great 
Northern systems, and especially for shipment at Grimsby, to which 
port the supply of coal during the past year has not been equal to 
the demand, Plans of the Cleethorpes branch have also been again 
deposited, as have also plans for widening the viaduct between 
Ardwick and Manchester, and for the acquisition of land for station 
and other purposes. Plans for a line from the Trent to Barnetby 
have been deposited by independent parties, with a view to opening 
out the ironstone fields of the Lincolnshire district. The directors 
have also deposited plans and sections for an extension of their 
Hayfield line to the stone quarries at Bugsworth, for the purpose of 
developing that traffic in connection with their railway system ; 
they have also deposited plans for forming a junction with the 
Cromford and High Peak Railway, and the Disley and Hayfield 
Railway, at Whaleybridge. 

A company is being formed in Manchester to promote the manu- 
facture of a patent brick machine invented by Mr. P. Effertz. It is 
proposed to construct machines of capacities varying from the pro- 
duction of 20,000 to 100,000 bricks daily. 

An interesting trial has taken place at Hightown, of a Blakely 
fun manufactured by Messrs. Fawcett, Preston, and Co. Although 
only a 12-pounder, and weighing only 9 ewt., it threw its shell a 
distance of 1,670 yards with only 4 deg. of elevation, and with mar- 
vellous accuracy. A service cast-iron 12-pounder weighs 34 ewt., 
(more than three times as much as the Blakesly gun), and with four 
deg. of elevation only throws its solid shot 1,400 yards (270 yards 
less than the other), requiring also 4 Ib. of powder, whereas the 
Blakely gun only requires 14 Ib. The gun is bought by a gentle- 
nan who was on the ground. As it has so often been stated that 


rifled canon are not good at short ranges, the purchaser determined | 
| should be requested to prepare plans of two storey sheds on the quay 


to test the accuracy of this dictum. After emptying its contents 





therefrom he put a small hamper on the ground, at a quarter of a | 


mile from the gun, to which he gave an elevation of 20 minutes 
only. The very first shot pierced the impromptu target. 
the velocity of the projectile that it did not touch the ground till it 
had passed 60 ft, beyond, although the hole in the hamper was found 
not to be more than a foot from the ground. The hamper searcely 
moved, although standing on its small end. Some foreigners present 
remarked that, after all, it might be better to build the bulwarks of a 
ship very light, and let shot pass easily through both sides into the 
sea. Half-an-inch of iron would easily be pierced by 100-pounders, 
with little more commotion than the basket by the 12-pounder. 
Messrs. Faweett, Preston, and Co., are engaged in the manufacture 
of several sizes of Blakesly cannon, from a beautifully light steel 
6-pounder of only 2 ewt., up to a wrought-iron and steel 200- 
pounder of five tons. 

The readers of the daily papers will have observed a corre- 
spondence between Mr. Bidder and Mr. Love, with regard to the 
critical position of the Eastern Counties Railway undertaking, 
which Mr. Bidder attributes to the discouragement of new lines by 
the existing director. We cannot concur in Mr. Bidder’s view of the 
case, ‘The curse of the Eastern Counties has always been its 
grievous progression in the matter of useless branch lines, as any 
one at all acquainted with the district knows perfectly well. A 
thinly populated agricultural region has already 600 miles of rail- 
way stretching out in all directions, and yet Mr. Bidder clamours 
for more. If shareholders are wise, and wish to extricate their 
property from total ruin, they will support the status quo policy 
wlvocated by Mr. Love in opposition to the schemes of reckless 
speculators. They did so twelve months since, and must continue 
to express their approval of the one great merit of Mr. Love's 
administration. 

With a 7 per cent. rate of discount it will not be surprising if the 
£7,000,000 asked for for new railway projects is not greatly curtailed. 
Already one scheme is at an end for the present—the extension of 
the Eastern Counties to Finsbury Cireus. 

At the annual meeting of the Manchester Association for the 
Prevention of Steam Boiler Explosions, the committee reported :— 
The number of members is 405; the number of boilers under 
inspection is 1,860; the receipts for annual subscriptions, entrance 
fees, &c., £1,688 17s. 1d. The following is a statement of the 
services rendered by the chief engineer and inspectors, from Ist of 
January to the 14th of December, 1860:—Ordinary services: Visits, 
by chief engineer, 467; quarterly visits by inspectors, 2,029; ex- 
ternal examinations of boilers, 6,899; internal examinations, 178; 
thorough examinations, 372; indications of engines, 182 ; examina- 
tions of engines, 5,031. Special services: special visits of chief 
chief engineer, 4; of inspectors, 66; examinations by inspectors, 
103 ; indications by inspectors, 6. The committee recommend that the 
entrance fee be abolished, and thatthe following scale of subs:riptions 
be adopted in lieu of the present rate of 21s. per boiler :—One 
boiler, 20s, per year; two and three boilers, 18s. each; four and five 
boilers, 16s. 6d, each: six and seven boilers, 15s. each; eight and 
nine boilers, 14s. each; ten and above, 13s. each. These rates will 
apply to all works within a distance of forty miles from Manchester, 
and special arrangements will be made with parties whose works are 
beyond that limit. The committee believe that this reduction will 
have the effect of increasing the number of members very consi- 
derably, The committee also propose to substitute three visits per 
year by an inspector, in place of the quarterly visits as at present; 
but as they deem thorough examinations, that is, a close and careful 
inspection of every part of a boiler, to be of vital importance, they 
recommend, in order to meet the convenience of the members, 
that an additional visit be given by an inspector, on due notice 
being received; the parties requiring it paying travelling expenses 
only. This arrangement will, it is hoped, prove acceptable to a 
large number of firms who cannot conform to any stated period for 
stoppage of their boilers. The committee, however, are glad to 
observe that the number of thorough examinations bears a higher 
ratio to the total number inspected than during previous years. 
The committee likewise recommend that the charge for engine indi- 
cations by an inspector at an ordinary visit be reduced from 5s. to 
2s. Gd. per cylinder, and that for special indications the charge be 
reduced from 10s. to 7s, per cylinder, together with the railway fare 
of the inspector attending. “The chief engineer, Mr. H. W. Har- 








man, C.E., having accepted the management of extensive engineering 
works in Manchester, tendered his resignation on the 25th Sept. 
and the committee appointed Mr. Lavington E. Fletcher, C.E., of 
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| the Birkenhead Docks. 


| to turn the tide into a particular channel. 





Upper Norwood, London, his successor. The committee cannot 
but deeply regret the loss of Mr. Harman’s valuable services, but 
are ¢ that, as he will continue to reside in this neighbourhood, 
the association may look forward to the benefit of his abilities and 
experience in his private capacity. In conclusion, the committee 
request continued support to the association, which, having now 
stood the test of six years’ active operation, and having acquired 
and recorded for reference much valuable information, offers the 
only sure guarantee against any plea or argument for Government 
inspection. The chairman, in moving the adoption of the report, 
said a reduction in the number of the members had affected the 
finances to a certain extent, though not seriously ; and he thought 
they had every reasonable ground for hope that, if the pro- 
posed alteration were made in the rules, reducing the rates of 
subscription, it would be a very strong inducement for further 
support on the part of the public. As to inspectors, it was 
very desirable that boilers should be tested internally and 
externally as frequently as possible, in order to detect any 
flaw, deterioration of the plate, or other defect connected with 
the apparatus; and no institution in the country fulfilled its duties 
more effectually than theirs with regard to inspection. He 
had to congratulate the meeting that they had only had three boiler 
explosions—and those of a simple character—since the establishment 
of the association. He believed there had only been one or two 
lives lost during that time, so that the association had really per- 
formed very essential services to the public. Amongst recent 
improvements might be mentioned one to prevent explosions by 
simply having hoops, at intervals of 6 ft., 8 ft., or 10 ft., according 
to circumstances, round the internal flues, which were thereby 
rendered as strong as the outward shell. The report and propositions 
of the committee were agreed to unanimously. Mr. Bazley, M.P., 
said he was glad to find, from a cursory glance at the report, that 
seventy-one’* very serious accidents had probably been averted by 
the timely interference and suggestions of the inspectors; and that 
defects had also been pointed out in 1,080 other boilers which were 
unsafe, although not absolutely dangerous. He hoped that the 
trade generally would continue their support to the association, and 
that the cotton spinners and manufacturers would more largely and 
liberally support it than they had hitherto done. There were not 
250 of that class who submitted their boilers to the inspection of the 
association, although there were in the United Kingdom about 
2,000 of this class; and, if Lancashire did not contain one-half of 
the number, there were still sufficient to render ample support to the 
association. 

At the last meeting of the Mersey Dock Board, the works com- 
mittee recommended the acceptance of tenders for the supply of 
large quantities of Baltic timber for present and early spring 
delivery ; the completion of the chain-testing machine ; instructions 
to the engineer to prepare plans for the construction of a graving 
dock 100 ft. wide at the bottom, with vertical, or nearly vertical, 
sides, being 106 ft. or 107 ft. wide at the top, with centre and side 
blocks, upon the same principle generally as the Monk’s Ferry 
graving dock; and that the rate of charges for the use of the steam 
cranes at the Egerton Dock be 16s. per crane per day, or any part of 
aday. Mr. Brocklebank moved the confirmation of the proceedings. 
Some discussion arose as to whether the instruction relative to the 
preparation of the plans for the vertical graving dock was anadoption 
of the principle, or merely an instruction to prepare plans to be 
afterwards confirmed or not by the works committee. It seemed to 
be the prevailing impression that the principle was adopted, and the 
proceedings were confirmed. It was resolved that the engineer 


between Bramley Moore and Wellington Docks, according to sugges- 
tions made, to place an additional storey on the west quay of the 
Bramley Moore Dock, und to furnish estimates of the cost of such 
works, A report from the harbourmaster, relative to the working of 
recommended that a cassoon should be 
employed at the Great Float two and a half hours before, 
and one and a half hours after high water each tide, so that the 
whole area of the water would be open to the Morpeth Dock sixteen 
out uf the twenty-four hours. The committee in part adopted the 
report. The chairman called attention to a letter which had been 
received from Messrs. John Murray and Francis Giles, accompanied 
with a plan, for improving the entrance to the Mersey. It was a 
very long communication, but he might briefly state that the scheme 
was for the erection of piers upon Taylor’s Bank and Jordan Flats, 
The communication was 
referred to the marine committee, Mr. Evans remarking that they 
had better leave well alone, forit would be very dangerous to do any- 
thing of the sort. 

A iocomotive, one day last week, broke through a platform on the 
dock line at Liverpool of the Lancashire and Yorkshire Railway, 
the fireman, a man named Turner, being killed. At the inquest, 
Mr. Newlands, civil engineer for the borough, said he had made an 
examination of the ruin of the platform, and was of opinion that 
the platform was totally incapable of bearing the weight of an 
engine. He would, however, request some time in order to make a 
thorough examination of the structure and ascertain its weight. 
The inquiry was consequently adjourned. 











MATERIALS IN THETR INvistBLE Srate.—-If a piece of silver be put 
into nitrie acid, a clear and colourless liquid, it is rapidly dissolved, 
and vanishes from the sight. The solution of silver may be mixed 
with water, and to appearance no effect whatever is produced ; thus 
in a pail of water we dissolve and render invisible more than ten 
pounds’ worth of silver, not a particle of which can be seen. Not 
only silver, lead, and iron, but every other metal can be treated in 
the same way, with similar results. When charcoal is burned, when 
candles are burned, when paper is burned, these substances all dis- 
appear, and become invisible. In fact, every material which is visi- 
ble can, by certain treatment, be rendered invisible. Matter which 
in one condition is perfectly opaque, and will not admit the least ray 
of light to pass through it, willin another form become quite trans- 
parent. The canse of this wonderful effect of the condition of matter 
is utterly inexplicable. Philosophers do not even broach theories 
upon the subject, much less do they endeavour to explain it. The 
substances dissolved in water or burned in the air are not however 
destroyed or lost ; by certain well-known means they can be recovered, 
and again be rendered visible; some in exactly the same state as 
they were before their invisibility; others, though not in the same 
state, can be shown in their elementary condition ; and thus it can 
be proved, that matter having once existed, never ceases to exist, 
although it can change its condition, like the caterpillar, which be- 
comes a chrysalis, and then a gorgeous butterfly. If a pailful of the 
solution of silver be cast into the stream, it is apparently lost by its 
dispersion in the water; but it nevertheless continues to exist. So 
when a bushel of charcoal is burned in a stove it disappears in con- 
sequence of the gas produced being mixed with the vast atmosphere ; 
but yet the charcoal is still in the air. On the brightest and sunniest 
day, when every object can be distinctly seen above the horizon, 
hundreds of tons of charcoal in an invisible condition pervade the 
air. Glass is a beautiful illustration of the transparency of acompound, 
which in truth is nothing but a mixture of the rust of three metals. 
This power of matter to change its conditions from solid opacity to 
limpid transparency, causes some rather puzzling phenomena. Sub- 
stances increase in weight without any apparent cause; for instance, 
‘a plant goes on increasing in weight a hundred fold for every atom 
that is missing from the earth in which it is growing. Now the 
simple explanation of this is that the leaves of plants have the power 
of withdrawing the invisible charcoal from the atmosphere, and re- 
storing it to its visible state in some shape or other. The lungs of 
animals and asmokeless furnace change matter from its visible to its 
invisible state. The gills of fishes and the leaves of plants reverse 
this operation, rendering invisible or gaseous matter visible. Thus 
the balance in nature is maintained, although the continual change 
has been going on long prior to the creation of the “ extinct animals.’ 
Piesse’s Laboratory of Chemical Wonders, 





PRICES CURRENT OF METALS. 

British Metals are quoted Free on Board; Foreign in bond.—Extra sizee 
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Ratts.—The market is without alteration, and the business done of a very 
limited character. : 

Scorcu Pig-1roN has been very weak, and prices have fallen 9d. per ton 
since our last report, the closing quotation in Glasgow being 4*s. 3d. cash, 
and 49s. 3d. for three months open for mixed Nos. Warrants. 

SPELTER is inactive, and may be easily purchased for £15 10s. on the spot. 

Coprer.—Dull of sale. 

Leap has been less inquired for this week. , : 

Tix.—On the 2Ist inst. the smelters announced’a further reduction of 
£4 per ton on English. Foreign has also declined, and is now held for £128 
for Banca, and £123 to £124 for fine Straits. 

MOATE AND CO., 65, Old Broad-street, London. 
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G.aseGow, 23rd January, 1861. 

Under the influence of the adverse American news our pig-iron market 
declined to 48s. 3d. cash prompt, but on Monday aslight reaction set in, 
which reached its height to-day, when 48s. 9d. cash was paid. 

The close was quiet but firm at 48s. 74d. nominally. 

For shiy t and ption the d 1 is light, but prices remain 
firm, as compared with warrants, for iron in store. 

Exports last week were 9,266 tons, against 10,374 in the corresponding 
week of last year. 





Snaw, Tuomson, and Moore, Metal Brokers. 


TrisecTION OF Leaves.—In a highly interesting paper addressed 
to the Academy of Sciences, M. Ch. Fermond announces a very 
singular fact which seems hitherto to have escaped the notice of 
botanists, and which he embodies in the two following proposi- 
tions :—1. The leaves of plants, their foliola, lobes, and other simple 
parts, have a marked tendency to divide into three parts. 2. When 
a limbus (or border of a monopetalous flower) divides into several 
parts, it is always according to a multiple of three ; except in cases 
when the trisection is dissembled, or limited to one of the dimensions 
only of the leaf. M. Fermond remarks in support of his views that 
when a large number of simple leaves, such as those of the apple, 
peach, and pear tree, are examined, some may be found among them 
that in reality have three lobes. The same is the case with the 
cotyledons of the carrot, parsley, spinach, &c. Again, among the 
leaves of such plants which are considered as trilobate, and even 
quintilobate, such as the ivy, vine, &c., simple leaves are very often 
found. ‘ We cannot here insert all the various instances adduced by 
M. Fermond, but must limit ourselves to the case of the clematis 
vitalba, the leaf of which is simple at the base, and trilobate a littl 
higher up; on ascending higher, each of these lobes is again subdi 
vided into three, and the leaf will afford evidence of a tendency to 
continue this trisection still further. M. Fermond therefore divides 
the leaves of plants into :—Composed (3 lobes, trifolium); bicomposed 
(9 lobes, imperatoria) ; tricomposed (27 lobes, actea spicata); quadri- 
composed (81 lobes, silaus pratensis); and quinticomposed (243 
lobes, ferula tingitana). This will suffice to give a clear idea of 
M. Fermond’s theory, which from this point onward becomes too 
complicated for the general reader. 

THe ORNAMENTATION OF WatcHes with Fine Art Designs.— 
“Jt is singular that our English manufacturers of watches have 
overlooked the importance of superior art-designs for their pro- 
ductions. The fact is, the costliness of material and perfection of 
mechanism in the smallest compass seem heretofore to have been 
looked upon as the exclusive standards by which a watch could be 
judged, the ornamentation being considered of no importance. 
Significant signs of improvement are, however, indicated by at 
least one manufacturer. As observers of progress in all departments 
of art and manufactures, we feel much pleasure in adding our 
testimony to the fine taste which has been displayed in the selection 
of artistic designs for ornamenting watches by Mr. J. W. Benson, of 
83 and 34, Ludgate-hill, the manufacturer referred to. Mr. Benson, 
as a long-established City manufacturer, has gained a reputation for 
the quality of his productions which stands second to none in the 
City.”— Sun. 

Benson's Illustrated Pamphlet, post 
descriptive of every construction of watch now made, 
safe by post to all parts of the globe,— Any. 





free for two stamps, is 
Watches 
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THE STRENGTH OF ROPES AND CHAINS.* 
DISCUSSION ON MR. DAGLISH’S PAPER. 


Mr. DaciisH said—Since this paper was written, the following 
account of some experiments on cold rolled iron has ap in 
Tue Enereer, which corroborate the views of the writer as to the 
great loss of strength in iron wire when heated to a high temperature, 
and of the little effect which the same treatment has on iron chains. 
The latter being rolled hot does not suffer any change in its 
molecular constitution by the application of a high heat, whilst the 
former having been drawn cold seems to undergo a change of struc- 
ture which greatly injures its tenacity. The following are the 
observations alluded to:—“ During the week certain of the iron- 
masters of South Staffordshire have been informed of the results of 
a series of experiments that have just been made by Mr. William 
Fairbairn, of Manchester, upon the tensile strength of bars of 
wrought iron, some of which have been subjected to a process of 
cold rolling, invented by Mr. Lauth, and in operation at Mr. 
Nasmyth’s works, Patricroft. The first experiment was on a bar of 
wrought iron, in the condition in which it is received from the 
manufacturer (black). The diameter of the piece experimented 
upon was 1°07 in.; its area 0°85873 square inches. The laying-on 
of a weight of 46,426 Ib. produced an elongation on a length of 
10 in. to the extent of 1°30 in.; and the laying-on of 50,346 lb. pro- 
duced an elongation of 2-00, with a breaking weight per square inch 
of in pounds 58,628, and in tons 26°173. The diameter at the point 
of fracture, after this experiment, was 0-88 in. The second 
experiment was on a bar similar to the preceding, but rolled cold. 
Diameter, 1°00 in.; area, 0°7854 square in. With a weight of 
64,255 lb. laid on it elongated rapidly, and the breaking weight was 
per square inch in pounds 81,812, and in tons 36,523. The third 
experiment was also ona bar of iron rolled cold, with a diameter 
and area similar to the foregoing. The elongation of a length of 
10 in. was in inches 0°6, when a weight of 62,545 Ib. was laid on. 
With 69,295 Ib. laid on, the elongation was 0°79 in., and the breaking 
weight per square inch 88,230 lb., in tons 39388. The diameter 
after fracture was 0°85. The fourth experiment was on a bar of 
similar iron to the preceding, turned ina lathe. Diameter and area 
same as in the two foregoing. With a weight laid on of 30,910 Ib. 
the elongation was 0°15, and 2°20 with a weight of 47,710 lb. Here 
the breaking weight per square inch was in pounds 60,746, in tons 
27,119. The diameter after fracture was 0°80. Thus, it will be 
seen, that in an untouched or black bar the breaking weight was 
50,346 lb.; per square inch 58,628 lb., or 26°173 tons strength, the 
untouched bar being unity, 1-000. That the breaking weight of a 
bar rolled cold was 69,295 Ib. ; per square inch 88,230 Ib., or 39-388 
in tons strength, the untouched bar being unity, 1505. The break- 
ing weight of a turned bar was 47,710 Ib.; the breaking weight per 
square inch 60,746 Ib., or 27-119 in tons strength, the untouched bar 
being unity, 1-006. From this it is evident that the effect of con- 
solidation by the process of cold rolling is to increase the tensile 
powers of resistance fron 26°17 tons per square inch to 89°38 tons, 
being in the ratio of 1: 1 5, one-half increase of strength gained by 
the new process of cold rolling. When, however, the iron rolled 
cold has repassed through the fire, many of the pores before con- 
solidated must be again opened, there arising a consequent diminu- 
tion of the strength previously gained. This being the case, no use 
immediately occurs to us to which the bar so rolledcold can be applied 
with the advantage that the process must secure to the tie rod now so 
much used in supporting roofs in particular. Here the only por- 
tions that need be subjected to the fire are the eyes, always extra 
welded to maintain the same strength throughout.” 


From these experiments, it would seem that a 1-in. bar of hot 
rolled iron bore 26 tons, and the same iron when rolled cold bore 
364 tons per square inch. This agreed with his experiments on the 
effects of heating iron wire. He found that the strength of the wire, 
when heated, was reduced one-half. Wire was drawn cold, and by 
heating it was weakened. The same results did not apply to chains, 
because the iron was rolled hot, and when heated afterwards was 
not injured. 

Mr. Berkley: Can you speak of the effect of different degrees of 


heat? Take the effect on ropes used in an upcast shaft, where the 
heat is generally considerable. What effect has such heat on wire 
ropes ? 


{r. Daglish: The cause of the great injury done to wire ropes 
opposite to the exit of the furnace drift, is not owing to the direct 
action of the heat of the furnace itself, but to the chemical effect of 
its vapours principally in action at this point. The sulphur in the 
coals, volatilised by the furnace, combines with a portion of oxygen 
to form sulphurous acid, this, possessing the property of taking up 
another atom of oxygen when in contact with moist air, forms 
hydrated sulphuric acid in the upcast shaft, which, diluted with the 
other shaft water, passes down the rope, and as the boiling point of 
hydrated sulphuric acid is greatly higher thah that of water, the 
solution increases in strength as it falls down the shaft, and becomes 
highly concentrated and corrosive when opposite the furnace drift, 
and subjected to a temperature of probably 300 deg. Water after 
passing down a deep and moist upeast shaft is sensibly acid to the 
taste, and reddens litmus paper. 

Mr. Barkus: The action of moisture upon iron in an upcast 
shaft is well known to have a very serious effect on wire ropes. 

The President: The effect is very much increased upon that part 
of the rope which is stationary, immediately opposite the entrance of 
the furnace drift into the shaft. It is at this place where the heat is 
greatest, and the force of the current of air issuing out of the furnace 
drift striking upon the wire rope at the time the rope is stationary, 
which it is for a short time when the tubs are being taken out of and 
put into the cages, at the top and bottom of the pit. 


Mr. Berkley: The effect of the heat is to evaporate the water or 
moisture on the rope, and to produce oxidation. Another element to 
be considered is the weight and effect on the chain. Where one link 
presses against another link the oxidation is produced more rapidly 
when heated by the furnace of the upcast shaft than when it is 
perfectly cold. 

Mr. Barkus: Another circumstance operates on wire ropes by the 
action of the furnace in an upeast shaft. The heated air projected 
against the rope at the mouth of the furnace drift expands it con- 
siderably. The rope then passes rapidly into a cooler medium, and 
ultimately to the temperature of the atmosphere on the surface. The 
transition from a temperature of probably 300 deg. to 40 deg. or 
50 deg. produces a continual motion or change or alteration of the 
particles of the wire, and ultimately almost entirely destroys their 
cohesion, and the wire becomes brittle and rigid. 

Mr. Daglish: The most injurious effect of the heat and moisture 
on ropes in upcast shafts is owing, as I have stated, to the formation 
of sulphuric acid. I have found in analysing the water, that after 
partial evaporation the remaining portion was very strong acid, suffi- 
ciently so to corrode iron very rapidly, and consequently, the effect 
both on the ropes and chains is very great indeed.f 





* Northern Institute of Mining Engineers. 
+ The following conclusive experiments have since been made to test 





this :-— 
: Cwt. qr. Ib. 

1. ae ae a! : ; = New wire; brokenby suspend ing 

De. a 6 124 weights to them. 
6 219 

2. Do. eo eo ef 7 O 10) Suspended for a month in the dry 
Do. co of o 68 8 furnace staple at Seaton Colliery. 
Do. oo of of 6 8 a) Temperature 250 deg. 


6 3% 
The heat, therefore, in an upcast shaft, is not sufficiently high to injure the 


wires of a \ 
To judge effect of the acid water, resulting from the oxidation of the 





Mr. Boyd: Have you any analytical experiments on wire made 
from cold drawn wire after it has been heated? 

Mr. Daglish : There is no chemical change by merely heating iron. 
There is‘a change in the molecular arrangement. 

The President: Have you any further observation to make as to 
steel wire ropes ? 

Mr. Daglish: I have given the result of two experiments made 


myself with steel wire ropes, and I have been furnished with a 
copy of some experiments made recently at Greenock, which have 
not been published, but seem to be well authenticated. In refi 

to the splicing of wire ropes and to the effect of broken wires, 
several experiments were made, I believe at Wingate G: some 
years since, one of these agrees very closely with mine, per wire in 
. — id six wires was cut 12 in. apart. The strand then bore 

welve cwts, 
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ON THE CAUSE OF THE LOSS OF STRENGTH 
JN IRON WIRE WHEN HEATED. 


By Mr. Joun Dacuisn. 


Dvrine the course of some experiments on the strength of iron, 
the results of which were recently published in the “ Transactions ” 
of this institute, it was observed that when iron wire was subjected 
to a red heat its tensile strength was greatly reduced, but that, under 
the same circumstances, iron chain remained uninjured. An extract 
from Tue Enoineer was also given viii., p. 14), containing 
some experiments lately made with cold rolled iron, and an expres- 
sion of opinion that the great increase in the tensile strength of this 
description of iron was owing to “ the effect of consolidation,” and 
that, when passed through a fire, “ many of the pores, before consoli- 
dated, must be again opened, there arising a consequent diminution vo 
the strength previously gained.” Ordinary iron wire is drawn cold, 
and, passing through a similar process, may be considered to be 
similar in nature and structure to cold rolled iron, and it is also 
spoken of by eminent authorities as becoming “ condensed and 
hardened” after passing a few times through the draw-plate; and 
that its greatly increased tensile strength is owing to this consoli- 
dation. 

During late years much attention has been paid to the improve- 
ment of iron, not only by refining, de-carbonising, and re- 
carbonising, but also by adding small quantities of chemical sub- 
stances, and considerable success seems to have been attained ; at 
the same time, in some cases, the quantity of foreignj matter used 
is so minute as to create surprise at the extraordinary results stated 
to have been arrived at by its use; and, again, careful analysis has 
proved that some excellent qualities of iron contain a considerable 
quantity of substances which were previously considered to be most 
prejudicial. Under these circumstances, it will be interesting rightly 
to ascertain the cause of the great variation in the tensile strength of 
iron wire after heating, for it is still the same material, without any 
change in its chemical nature or apparently in its bulk. 


The generally received opinion of consolidation does not seem to 
the writer to be well founded. This ought to result, perhaps to a 
greater extent, when the iron is treated in a heated and softened 
state, than when drawn or rolled cold and hard, for it is natural to 
suppose that it would be equally readily compressed when in the 
former state, and it has still to undergo the contraction of cooling, 
which exerts a far greater consolidating force than any merely 
mechanical method. 

If there is any permanent expansion in cold rolled more than in 
hot rolled iron after being heated red, the specific gravity of the body 








sulphur in the coals used at the furnace, three pieces, similar to the last, 
were hung in the wet upcast shaft. 


Cwt. qr. Ib. 
3. Single wire (sameasland2) 5 1 0) Hung in the wet upcast shaft for 
Do. os oo ce 6 BM twenty-eight days. Temperature 
Do. oo ws 4110 150 deg. 
4 310 


Showing a loss of 30 per cent. 


The following additional experiments have also becn made :— 
Cwt. qr. Ib. 


1. }-in. roundcommoniron 31 0 1 
0. do. 30 © 1} Broken by suspending weights. 
Do. do. 3111 
30 3 1 
2. Do. do. 30 1 8 ‘ » 
= a > 3 a2} Heated ; es strong red in black- 
Do. do. 29 21 : 
29 310 
8 - = ° , - Hung in Seaton furnace dry staple 
Do. éo. 299 114 for a month. Temperature 250 deg. 
| 
2 3165 
4. Do. do. a@ 2 2 4) Hung in Seaton upcast wet shaft for 
Do. do. 618 014} amonth; much damaged and eaten 
Do. do ¢ 83 0 0 by acid. Temperature 150 deg. 
Nos. 2 and 3, as com with No. 1, prove that common rolled iron is 
uninjured by being subjected to a high temperature, and are corroborative 


of the previous experiments. No. 4 also shows the injurious effect of 
moisture in an w shaft: the centre piece (b) was most exposed to the 
action of the b 


In order to ascertain the amount of free acid in the water in an upcast 
furnace shaft, a portion, taken out of the Seaton shaft near to the exit of 
the furnace drift, and about 220 fathoms from the surface, has been tested 
by Mr. Lindsay Wood and myself. We find it to contain about one grain 
ob sulphuric acid (S 03, H O) in 700, or about “14 per cent. About eight 
tons of small coals are consumed by the furnace in twenty-four hours. 
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taken after and before ought to show it, and to find this the following 
experiments were le :— 


1.—Common Rolled Iron.—.A piece cut off a 38-inch rolled bar. 





Before heating ° ee 7°600 .. 7549 
After heating eo 02 3 se co co co COON oo TERS 
Increase +» 002 “005 
2.—Common Rolled Iron.—A piece of }-inch bar. 
Before heating oe 7°582 7579 7579 
After heating *o os + 7°592 7°6u0 7504 
Increase .. .. ‘O10 ‘vil 015 


8.—Common Rolled and Hammered Iron.—A piece cut off a 
large common bar, and reduced, by hammering whilst hot, to 








a 4-inch rod, 
Before heating 7611 .. 7-625 
After heating 7589 76 
Decrease 002 *u25 


4.—Common Forged Iron.—Cut off a piece of forged iron, and 











reduced, by hammering whilst hot, to a }-inch rod. 
Before heating .. «2 1c 0c cc cf cf S4OE 7756 
ee ee ee ee 7606 7737 
Decrease .. .. ‘O41 ., ‘O10 
5.—Common Iron Wire, }-inch. 
SP SS cu, we a. on cn oun Race 7°650 
After heating .. .. «2 os os oo oe ce os TO 
Increase ., Ty 
3. round hard drawn wire. 
Before heating red.. .. oe 7577 «s TSO .. TST 
After heating red .. .. .. .. 7°55 .. 7°680 .. 7°569 
Decrease .. ». ‘022 .. ‘009 .. “012 
7.—Common steel wire 4-in. 
nn t. OR ee ae eee ae + 7810 
After heating .. .. «2 oe « + ce os oe FOIE 
EROTORSD 3 ce te ce ce 08 oe ce OO 
8.—Blistered steel. 
Before heating .. .. .. ss ce es os 7820 4, 7897 
After heating .. .. os « « eo ee 7@IO .. FBIO 
Decrease... .. «+ «2 o 010 008 
9.—Cast steel, 
Before heating 1. .. 2. +s «2 co oo YOM 7833 
STs. 58. 00. We 66 7808 7838 
Increase .. 2. oe os 004 ., 005 


It appears, from the above, that heating does not alter the original 
specific gravity to the extent of more than 1-300th, and although 
pretty regular for the same description of iron, it sometimes causes 
an increase, and sometimes a decrease in the specific gravity of dif- 
ferent qualities of iron, and no regular law is exhibited. 

It will be observed that the specific gravity of hard drawn wire 
(6 = 7°58) is less than that of forged iron (4 = 7°74), showing that 
in forging the iron is more consolidated than in drawing, although 
its tensile strength is much less. 

In the former experiments a piece of 4-in. chain, made from a bar 
of carefully forged scrap iron (spec. grav. = 7°74), broke on a strain 
of 15 tons; whilst similar chain, made out of a bar of best rolled 
iron (sc. crown) (spec. grav. = 7°56), bore 24 tons. 

It must be concluded, therefore, that “consolidation or conden- 
sation” is not the cause of the greatly increased strength of cold 
drawn wire, nor is the injurious action of red heat owing to “ open- 
ing the pores,” but that these effects are owing to some change in 
the molecular structure of the iron, not accompanied by change of 
bulk, or otherwise sensibly apparent. 

As bearing on the point, I may also mention, as stated in Tue 
Enaineer, that the “iron of the great Mersey gun, portions of 
which were tested at Woolwich, whilst it showed a strength of 
50,624 Ib. in the direction of the grain, bore only 43,389 Ib. when 
strained across the grain. 





Tue Roya Insurance Company Atmanack for the present year 
is now beforé us. It is very handsome and yery wrtable, and what 
is of more value than either or both of these qualities, it contains a 
very large amount of very useful information; including, of course, 
a great deal of matter having relation to fire and life assurance. 
There is a very novel coloured diagram also, showing at a 
and ina very impressive manner the actual and pro number of 


deaths of all ages. In addition to all the usual data to be found in 
well compiled al manacks, there is a chronicle of the late war in Italy, 
the first we have seen, and which, as brin together and ia 
chronological succession the startling incidents of that campaign, is 
very interesting, and is of value we e. Thealmanack is to be 
had at the company’s offices in m and Liverpool. 
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INSTITUTION OF CIVIL ENGINEERS, 
January 22, 1861. 


Georce P. Brwver, Esq., President, in the chair. 


Tus paper read was “ On the Rise and Fall of the River Wandle : 
its Springs, Tributaries, and Pollution,” by Mr. Frederick Braith- 
waite, M. Inst. C.E. 

This history was compiled from a survey of the river Wandle, 
made early in the spring of the year 1853, from its rise at Carshalton 
and at Croydon, 111 feet 2 inches and 123 feet 10 inches respec- 
tively above Trinity high water mark ge aay to its outfall 
in the Thames, at Wandsworth. In the course of the survey, 
special notes were taken of the several springs, tributaries, and 
sewerage from drains, which swelled the amount of the water. The 
levels of the successive falls of the river from its spring-heads, 
through the numerous mills, were carefully taken; also, a complete 
set of gaugings of the water from the numerous springs and tri- 
butaries. 

The branch of the river rising at Carshalton was said to be supplied 
from three principal springs, the Grotto Spring, the Hogs’ Pit Pond, 
and the Ordnance Pond, which together yielded, when the gaugings 
were first taken, 13,246,020 gallons, and on a subsequent occa- 
sion, 12,670,610 gallons, daily, or every twenty-four hours. The 
head of water at the lake in the grounds attached to the Ordnance 
School varied 4 in. or 5 in., according to the rainfall. When the 
lake was emptied, it was refilled from the springs in thirty hours. 
This branch was also supplied from the Town Ponds and other 
springs. Five mills were situated on it, driven by wheels, having a 
united power of 71 IP. The general character of the water was 
brilliant and pure, with the exception of that from the paper mills, 
and where the road dra‘nage was discharged into the river, after 
heavy rains. The water contained about 16 deg. of hardness, and a 
small quantity of sulphate of lime. 

The Croydon branch derived its principal flow of water from a 
stream called the Bourne Brook, which rose in Marden Park, about 
eight miles south of Croydon. The supply from this source was, 
however, very precarious, as it did not flow more than once every 
five, or seven years, when the rainfall was excessive and then only 
lasted for a limited period; though it was in evidence ‘that the 
Bourne did run for two entire years in 1841 and 1842, a period 
of great rain. Two other streams united with the Bourne about two 
miles south of Croydon, which, with springs rising in the Garden 
Pond and elsewhere at Croydon, prenghs up the total quantity to 
from 16,158,780 to 17,625,600 gallons daily. Other springs issuing 
principally in the Lands Ponds, contributed about 1,458,000 gallons 
every twenty-four hours; so that, when all the streams had united 
to form the eastern branch of the Wandle, 123 ft. 10 in. above 
T.L.W.M., the river flowed at more than the rate of 19,000,000 gallons 
every twenty-fours. The springs at Wadden Mill, and from land 
drainage, produced about 1,200,000 gallons, and the river was con- 
stantly increased from similar sources, so that, when united with the 
Carshalton branch, at the Oil and Felt Mills, above Hack Bridge, 
the gaugings, which represented the entire flow of the Wandle in 
one stream, when first taken, showed 63,488,520 gallons, and, on the 
subsequent occasion, 52,750,980 gallons, every twenty-four hours. 
The mills on this branch were four in number, but three only were 
in occupation at the time the survey was made, using water power 
equal to 25, 25 and 12 H.P. respectively. Above Hack Bridge 
the soil consisted of a mixture of chalk and gravel; but below the 
bridge it was whollyegravel, or sand, though there was clay close 
underneath. 

The paper then proceeded to notice the different mills situated on 
the main stream, giving a statement of their power, height above 
‘T.11.W.M., in many cases the quantity of water used at each, and 
o‘her details. The operations carried on at some of these works, 
sich as rinsing silk goods, washing skins, &e., and the chemicals 
euployed, which when used were discharged into the river, tended 
materially to contaminate the stream. Indeed, it was generally 
remarked that the water below all the print works was much coloured 
when any print washing was going on. The colour did not appear 
to settle, it only became largely diffused. The water used for clean- 
ing the blocks was also sent into the river. In clear weather, the 
contrast between the water at the Carshalton springs and that at 
Merton Bridge was very marked; proving to the sight alone how 
unfit the water had become for drinking purposes, during its pro- 
gress through so many works, discharging impurities, and over such 
a soil, and receiving such drainage. In dry seasons this would be 
still more striking. There were twenty-five mills on the main stream, 
using 545 ITP. 

Mention was also made of the amount of drainage water flowing 
into the Wandle from the surrounding land, one stream alone, on 
the eastern side of the river, at Mitcham Common, contributing 
4,172,760 gallons daily. The Pickle, a dirty stream, joined the main 
river at Merton Bridge, and the Graveney, a considerable tributary, 
which had also a dirty appearance when the water in the Wandle 
itself was comparatively ices, entered the river at Mr. Payton’s 
leather works. The average gaugings at Garratt’s oil mills showed 
83,469,060, 76,316,950, and 62,343,000 gallons, every twenty-four 
hours. The gaugings of the river Graveney, during the same period, 
showed from 6,291,000 to 1,458,000 gallons daily. These quantities 
referred to a period when the river, its bed, and adjacent soil had 
been fully saturated with heavy rains, and afforded no criterion of 
the quantity due to dry seasons. The water in gravelly districts at 
such times was much wasted, hen that stratum not only refused 
to part with it freely, but even deprived the river itself of water, 
which flowed down from a district less influenced by evaporation. 
It might, therefore, be concluded, that in periods of drougat, the 
true source of the supply to the Wandle would be found at Wadden 
and at Carshalton only ; for the Bourne Brook beeame dry, and the | 
Croydon springs were polluted. At present the supply from Wadden | 
and Carshalton was found to amount to 32,941,800 gallons daily; but 
when the land springs and other drainage waters were exhausted, 
there only remained 18,567,920 gallons daily available for water 
supply, supposing the flow from the chalk to continue uniform. But 
when the river reached Wandsworth, much of the water had been 
evaporated and filtered into the gravelly soil, and much had been 
filtered and carried away as sewerage, or been consumed in the 
works, so that probably not more than 10,000,000 gallons could b> 
relied upon, and that must necessarily be polluted. 

In an appendix a table was given, showing the rainfall daily 
during the months of September, October, November, and December, 
1852, over that portion of the district, the nature of the soil of which 
was non-absorbent, viz., the tract of land drained by the river 
Graveney and the Collier Brook, having an area of 4,900 acres. The 
available water-shed area of the Wandle, in addition to this, amounted 
to 12,985 acres, and the length of the river, from Croydon to 
Wandsworth, was rather less than 9} miles. 

The entire detaiis of the survey were also given in a tabular form. 








MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
{Quarterly Meeting, Jan. 22nd, 1861. 
Dr. J. P. Joure, President, in the chair. 


The following gentlemen were duly elected as Honorary Members: 
—Wilhelm Haidinger, Director General of the I. R. Geological 
Institute, Vienna, and T'rofessor James Joseph Sylvester, M.A., 
F.R.S, 

As corresponding Members :—DProfessor George Buckland, of 
University College, Toronto, and Professor Joseph Henry, Secre- 
tury of the Smithsonian Institute. : 

As Ordinary Members :—William Henry Fisher, Rev. Thomas 
Buckley, M.A., Simon Pincoffs, Rev. G. H. Greville Anson, M.A., 
Professor R. B. Clifton, B.A., John Shae Perring, William Radford, 
Thomas Aloock, M.D., Charles O'Neill, George Parr, jun., John 
Outta James Bottomley, and Francis Preston. 
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It was moved by Mr. Binney, seconded by Mr. Maclure, and 
resolved—“ That the rules proposed by the Council be adopted in 
place of those hitherto in force.” 


MICROSCOPICAL SECTION. 
January 21st, 1861. 

Letters were read by the Secretary from Professor Huxley and 
from Mr. W. K. Parker, respecting soundings. 

Mr. Heys, of Hazel Grove, read a paper “ On the Kaloscope,” his 
newly invented instrument for the use of coloured light in the 
examination of objects under the microscope. This the author 
effects by two sets of four discs each of differently coloured glass, 
24 in. in diameter, mounted on a stand 12 in. high, one set of which 
is placed between the light and the bull's eye condenser, and the 
other between the light and the mirror, underneath the stage, each 
disc having an independent motion, so that the light can be trans- 
mitted through one or more of both sets at the same time; when 
the object appears of the colours refracted and reflected through the 
discs. 

One of the important uses of the instrument is the protection 

of the eye from injury occasioned by the use of common artificial 
light. 
Many objects which do not polarise, by the kaloscope are made to 
disclose the beauties of polarised light; for instance, the anthers 
of the mallow, with their pollen, when viewed by means of red 
light below the stage, and at the same time green light (the com~- 
plementary colour) through the condenser, appear of a beautiful 
green colour on a red or crimson ground, 

The author observes that some objects, viewed by means of the 
kaloscope, — in such relief that they might be supposed to be 
seen through a stereoscope: these are anthers, jointed hairs, oil- 
glands, and vegetable sections in general. The calyx of the moss 
rose is alluded to, under ordinary illumination, as a mere entangle- 
ment of fibres with dark beads; but by this method it is trans- 
formed into a stereoscopic branch, with glittering glands at its 
extremities. 

Sections of wood, spines of echini, &c., will be found as beautiful 
as with the polariscope ; but, by another arrangement, details are 
brought out not observable with the latter instrument. A black 
surface being placed below the stage, coloured light is thrown very 
obliquely from the mirror, and the complementary colour through 
the condenser; hairs on the edges of leaves, petals, and filiments 
of stamens, &ec., then appear illuminated by the light of the con- 
denser of one colour, and fringed with the opposite colour on an 
intensely black ground. The author gives a list of the botanical 
names of objects advantageously illuminated by this method. A 
single coloured dise may be also used to advantage with white light 
from the bull’s eye lens. Details of structure are observable by 
means of this instrument, which the author observed inconspicuous 
without its aid, and thinks that its efficacy in connection with such 
a variety of purposes, cannot fail to render it of value to the scien- 
tific observer. 

The reading of the paper gave much satisfaction to the members 
of the section, and it was resolved to communicate the same to the 
society, with a recommendation that it should be printed, in extenso, 
in its memoirs. 

The secretary read a paper “On Preparing Objects found in 
Soundings,” and described Mr. Dale’s process for disposing of the 
tallow by means of highly rectified benzole, which is most effectual. 
The benzole (called benzine by French chemists) being recovered, to 
be used again as fast as required for a dozen filters, each with its 
specimen in process at the same time, with only trifling loss from 
evaporation. 

This paper, and one by Mr. Dancer, on the same subject, were 
ordered to be printed by the section, for circulation amongst its 
members. 

Mr. Brothers presented to the section a very old microscope, date 
unknown; he also exhibited the actinophris eichornii, melicerta, sea 
weed with lipraria, &e. 

Mr. Hardman, of Davyhulme, presented three mounted specimens 

of the wire worm, and a number of dissecting needles for the use of 
the members ; he also exhibited a mounted fly, one of the Panor- 
yidw, which he states feeds upon leaf-rolling caterpillars. ‘The pro- 
aoe J and feet of the insect are peculiarly adapted for dragging its 
victims from their concealment, and holding them whilst extracting 
their juices, the feet being provided with combs similar to those of 
the spider. 

Mr. R. D. Darbyshire presented a quantity of mud, &c., from 
the washings of shells from the raised sea bottoms at Uddevalla, in 
Sweden. 

Mr. Dancer exhibited a new 3 in. object glass, with a large and 
flat field of view; also specimens of gold quartz from Wales, large 
curculia, and other objects. 

Mr. Whalley exhibited some specimens of injections obtained from 
Germany, which were considered the best yet exhibited. 

Mr. Latham exhibited various specimens of sand and mud from 
the East Indies, portions of which were distributed ainongst the 
members. 









ABSTRACT OF PAPER ON CANALS—THEIR 
HISTORY AND CONSTRUCTION.,* 


Tue author, on commencing his paper, said that though railways 
had now almost entirely superseded canals as modes of transit, yet, 
a few years ago, the latter formed an important feature in our social 








arrangements; and he thought a short account of their history and | 


construction might not be uninteresting or unprofitable. Dividing 
his subject into two parts, namely, Ist, the history; and, second, 
the construction of canals, he stated that it seemed probable that the 
channels cut for purposes of irrigation or drainage may first have 
suggested the idea of a navigable canal. ‘The precise period and 
country in which the first was made, is unknown; but it is certain 
that the ancients knew the value of inland water communication. 
Herodotus mentions proposals for cutting through several isthmmuses. 
The author then proceeded to sketch the history of canals in various 
countries. A canal across the Isthmus of Suez was made during 
the reign of the Turkish Emperor Soliman IL, but was allowed 
to decay, and now scarcely a trace is left. Several Roman emperors 
attempted, though fruitlessly, to open a passage across the Isthmus 
of Corinth. Charlemagne proposed to connect the Black and North 
Seas by means of the rivers Alantz, Danube, Reditz, and Rhine, 
and a series of short canals. He, however, never succeeded. A 
modification of this scheme has since been carried out by the 
Russians. <A canal through Denmark connects the Baltic and 
German Ocean. In Sweden the Gulf of Finland and the German 
Ocean have similarly been joined. One twenty-sixth part of the face 
of Holland is taken up by canals. The Great Ship Canal, 124 ft. wide, is 
a fine work of art. Turning again to the East—India is well supplied 
with canals, principally short ones, however. In China they are 
very numerous, and of extraordinary size. At present we do not 
know much about them. The Great Canal is said to be 900 miles 
long. Reverting to western lands, we tind that some very fine 
specimens of canal engineering exist in the States of America, and 
also in Canada, The Erie and New York, and the Erie and Ontario, 
are the chief ones; the latter has been constructed to avoid Niagara 
Falls. Eight schemes have been put before the world for making a 
ship canal across the Isthmus of Panama; none, however, have as 
yet come to any practical result. The route, vid the rivers Atrato 
and Iruando, was considered to be the best and cheapest. In France 
the Canal of the South, joining the Mediterranean with the Bay of 
Biscay, is the principal one. 

James Brindley was the first, since Roman times, to introduce 
canals into England. This man, born of humble parents, after 
having served his time as apprentice to a millwright at Macclesfield, 
set up business on his own account as millwright and engineer. 








new rules were submitted by the Council. 


* Read on 17th ult., by Mr. J. 8, Allen, before the Civil and Mechanical 
Engineers’ Society. 





His genius soon brought him into notice, and amongst those who 
employed him was the Duke of Bridgewater; to this nobleman he 
proved a very valuable agent; together they projected and carried 
out the Bridgewater Canal. Brindley was engineer to the Grand 
Trunk Canal, and many other lines in the kingdom. The Severn 
Junction scheme was one of his principal works. Brindley died in 
1772, after a most useful and laborious life. He is allowed to be, on 
all hands, the greatest canal engineer that ever lived. The total 
mileage of English canals is, at the present day, 2,300. The Caledo- 
nian Canal, 120 ft. wide, is the principal one. 

The author next gave an account of the science of canal engi- 
neering, theoretical and practical ; and of the difficulties to be over- 
come. He dwelt at some length on the subject of inclined planes as 
applied to canals, and quoted instances of their successful use. The 
construction and mode of using locks was also mentioned. He then 
referred to the supply of water to canals, and the various methods 
of economising it. In concluding he made some remarks on the 
traction of boats, and brought forward some experiments on the 
application of steam power, both screw and paddle, to the barges in 
reference to this subject. Great injury was found to be done to the 
banks of the canal by the wave of displacement. The locks were 
generally found too small to admit steam vessels, except of yery 
diminutive size. A comparison was then drawn between canals 
and railways, and the former were shown to be still very valuable, 
as tributaries of the latter. 

An animated discussion followed upon the comparative value of 
locks and inclined planes, the form of lock gates, horse and steam 
traction, and several other points of interest. 








THE NORTH ATLANTIC TELEGRAPH. 

Tue fifth ordinary meeting of the Royal Geographical Society for 
this session was held on Monday evening at Burlington House. 
Lord Ashburton, president of the society, occupied the chair. The 

r pf ” na 
route of the proposed “ North Atlantic Telegraph ” was the subject 
to be considered. Maps and charts of the ocean, of the Faroe Isles, 
of Iceland, Greenland, and Labrador, were suspended on the walls, 
and as many stands were erected with an electrical apparatus and 
an assistant at each of them, to operate through a wire stretched 
around the room, and to represent the several stations of this pro- 
jected line of telegraphic communication from the northern ex- 
tremity of Scotland to our British American colonies. The chairman, 
however, remarked that although the Royal Geographical Society 
would receive and record all such physical facts as might have been 
observed by the persons employed in special investigations, to pre- 
pare for this great and beneficent scheme of the North ;Atlantic 
Telegraph, yet the society would not presume to judge of the value 
of that scheme, or to compare it with any other schemes, but would 
regard the geographical and other scientific details thus brought to 
their knowledge with philosophical impartiality and calmness. 

The first paper which was read was one by Sir Leopold M‘Clintock, 
giving a brief account of the observations he made when com- 
manding her Majesty's ship Bulldog, despatched by the Government 
in July last, at the request of the North Atlantic Telegraph Com- 
any, to take the deep-sea sounding, between the Faroe Isles and 
ae te between Iceland and Greenland, between Greenland and 
Hamilton Inlet on the coast of Labrador. In the first portion the 
greatest depth was about 380 fathoms, and the bottom was fine sandy 
mud, with broken shells; it would be an easy matter to lay down the 
cable between Faroe and Iceland. Many interesting particulars were 
mentioned by Sir L. M‘Clintock with respect to the country, which 
is larger than Ireland, and has a population of sixty thousand, with 
a chief town and harbour, Reikjavik, on the Faxe Bay, exempt from 
drift ice and open to vessels all the winter. Between Iceland and 
the south coast of Greenland the greatest depth is 1,572 fathoms, but 
very regular; the bottom is of ooze and fine mud, partly showing 
organic remains. ‘The temperature of the water at a depth of 100 
fathoms was from 46 deg. to 39 deg. The Greenland shore was 
blockaded with ice. The distance being 550 miles thence to 
Hamilton Inlet, in Labrador, the greatest depth was 2,032 fathoms ; 
the bottom was ooze; the temperature at the depth above mentioned 
was 40 deg. Hamilton Inlet he found 120 miles long, and varying 
in width from twenty miles to half a mile. Its depth was very 
irregular, and seldom sufficient to secure an immersed cable from 
disturbance by icebergs ; but the rocks and islets at its mouth, and 
the current going past, would perhaps prevent the icebergs from 
entering there. From the merchants and fishermen frequenting that 
lace, and from the Moravian missionaries residing there, Sir 
f. M‘Clintock has obtained rather a favourable account of it. He 
had no doubt but with the requisite skill and precautions, the diffi- 
culties of landing a cable both in Greenland and somewhere in 
Labrador might be overcome. 

The second paper was written by Captain Allan Young, who com- 
manded the steam yacht Fox, on its expedition last summer to survey 
the telegraph landing places; it was read in his absence by Sir 
Charles Bright. In his opinion the cable should be laid beginning 
from the east coast of Iceland towards the Faroe Isles, because the 
fogs and easterly winds prevailing in the summer on that side of 
Teeland would make it difficult to land a cable there. From Iceland 
to Greenland the length of cable required would be about 800 miles ; 
he thought if would be impracticable to carry it across the interior of 
Greenland, and the best landing place would, therefore, be near 
Julianshaab, on the south-western shore. The third paper was read 
by Dr. John Ray, giving a very entertaining account of his journey 
by land across the largest of the Faroe Isles, and afterwards from 
the east side of Iceland to the town of Reikjavik, to see how easily 
a telegraph cable might be carried on the backs of ponies, and placed 
along the road. He described the people in both of those remote in- 
sular Danish provinces as being the most kindly, cleanly, intelligent, 
and hospitable race of natives that he had ever met with, praising 
especially the simple manners and morals of the Faroese. The 
natural wonders of Iceland—with its voleanic beds of lava and its boil- 
ing mud streams—were also referred to. It appeared that the extreme 
of cold felt in Iceland is far less severe than in Canada, the tempera- 
ture being seldom lower than 18 deg. to 18 deg. of Fah. With 
regard to Greenland, Dr, Ray said he was prevented by heavy snow 
storms from thoroughly surveying the ice of the interior, but he 
believed it would not be possible to take the cable across it, for it 
was full of deep crevasses. ‘That inland ice lay stretched out as 
level as a vast lake or sea, yet, like the glaciers on the declivity of 
the Swiss mountains, it had a gradual motion outwards, which he 
could only explain, where there was no slope to descend, by sup- 
posing that the ice contracted and cracked in winter, and that the 
cracks became filled with snow, giving rise afterwards to a lateral 
pressure. ‘There would, however, be no necessity for the telegraph 
going overland there at all. Mr. J. W. Tayler, who had lived for seven 
years in South Greenland, then read the fourth paper, which was 
one of the most interesting of them all. He gave a short historical 
sketch of the early Scandinavian settlements there, as long ago as 
the ninth century, which are celebrated in the old Icelandic Sagas ; 
he compared the maritime adventures of Eric the Ned and his hardy 
companions with the now-intended triumph of modern engineering 
skill; he gave a graphic description of the sublime though desolate 
scenery of the fiords, with their precipitous mountains, their glaciers, 
the scanty vegetation of their shores, and the enormous depth of 
their waters; he spoke of Julianshaab and the other Greenland 
towns, their civilised inhabitants, and the Esquimaux of the wilder 
regions. He expressed an opinion that neither the ice nor the con- 
figuration of the coast would offer any impediment to the successful 
laying of the telegraph cable in one of those fiords. The last paper 
was by Colonel Shaffner, from the United States, who explained, 
and showed by using his electrical apparatus, the working of the 
telegraph circuits from Scotland to Faroe, 225 miles, then from 
Faroe to Iceland, 259 miles, then 800 miles from Iceland to Green- 
land, and 520 miles farther to Labrador. It would not be necessary 


to repeat the messages, but a signal being given to the intermediate 
stations, they could open the§¥circuits beyond, establish direct com- 
munication between Scotland and Nova Scotia, or elsewhere on the 
American continent. 

As the papers were not finished reading till half-past ten, 
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the noble president adjourned the discussion upon them to the 
society’s next meeting, when some further statements made by Mr. 
Baker, respecting the Australian exploring expedition, will also be 
received, 


PARTICULARS OF AN 
OFFICIAL TRIAL OF PADDLE-WHEEL STEAMER 
DIAMANTINA, 
Firrep sy Messrs. Rospert SrepHenson anp Co. with Joun M, 
Rowan’s Parent Enoines aAnp Borters. 
22nd January, 1861. 


(To the Editor of the Engineer.) 

Sm,—Last week you published an account of the trial of the 
steamer Guajara, built by Scott and Co., and fitted with Rowan’s 
patent engines by the Greenock Foundry Company, showing an 
immense economy in fuel as compared with any other system of 
marine engines in operation; you will, probably, think the inclosed 
ofticial trial of another steamer fitted with these engines also worthy 
of insertion, as showing a result almost similar to that of the Guajara, 
the difference between 1°5 and 1-42 Ib, per indicated horse power | 
per hour being, probably, due to the superiority of Newcastle over 
Scotch coal. Bh. 

4, Mansion House-place, London, 

3ist January, 1861. 
ELEMENTS OF VESSEL. 





ee eee ee ae 
ee nn nn ae ee 
Depth of hold 


Draught of water (4 ft. 7 in. forward, 5 it. 2} in. aft) a 4 10} 
Tons. 
Displacement at4ft.10hin. .. 2 0s oe oo ee oe 287 
ELEMENTS OF ENGINES. 
ft. in. 
Diameter of each of two high pressure cylinders os te 0 1h 
0. do. four low do, i ais on 0 215 
Area of each high pressure cylinder .. .. 1. « «- 0 99°4 


Do. of each pair low do. 08 Se ss a6 Se 0 726 
Diameter of paddle-wheels (feathering).. .. .. .. «. 12 6 


Number of floats oo ee 02 ¢ os se se Se Nine. 
Size of do. os ce ce ce os ov 7 ft. 6 in. by 2 ft. 0 in. 
sq. ft. 
Tents austeep of Welder .. -- cc os oe ce cm cc 1,650 
Area of grate surface (reduced) os + & Be ee ~s 2 
Number of furnaces .. .. .. .«- . © 00 6 Two. 


PARTICULARS OF TRIAL. 

Within one hour of leaving moorings the vessel arrived at the 
measured distance (7 knots), when, after the coal had been carefully 
weighed by Mr. Robert Bowman, of London, engineer acting for 
owners, and also the state of the fires duly noted, at 11 a.m. the trial 
was held to commence. , 

At 1.15 p.m., the coal weighed being held as consumed, and the 
fires being in an equally good state as at the commencement, the 
trial terminated, when the following was found to be the results :— 


Average pressure in boiler during whole trial .. 111°5 Ib. 
wi ED as Sa we me a ee ee 23 i» 
ei vacuum lt athe te of oe ee — 
ea speed (half-gale wind abeam).. 9 knots 

Coals consumed per hour oe ee 255 Ib. 


Four sets of diagrams, at regular intervals, were taken during the 
trial, the average indicated power being 178°5-horse power. 
Consumption of 


ordinary Newcastle coal per indicated 





horse power per hour ; co ce ce ce ce co cs 2°S3 Tb. 
REMARKS. 

The terms of this contract being a speed of 9 knots on a certain 
consumption of coal per hour, of course the speed was only main- 
tained at that rate during trial, but on these being declared complied 
with, the revolutions of the engines were increased to 89 to 40, and 
a speed of about 11 knots obtained, 


Barometric Inpications.—At the last meeting of the Royal 
National Life Boat Institution, held on the 8rd inst., Captain 
Washington, R.N., Hydrographer to the Admiralty, called the atten- 
tion of the committee to the desirability of erecting large barometer 
indicators wherever practicable on the coast, so that seamen and 
tishermen might be warned when in the harbour or ofling, about two 
miles from the land, of a coming storm. Mr. Sopwith, president of 
the Meteorological Society, who takes great interest in the success of 
the barometer department of the Life-boat Institution's operations, 
exhibited at the meeting some fine specimen models of the proposed 
indicators. The institution decided that barometer indicators should, 
n the first instance, be placed in Northumberland, in compliment to 
his Grace the Duke of Northumberland, president of the society ; also 
that one should be stationed at Wick in Scotland, and another at 
Arklow in Ireland. To carry out effectually this valuable suggestion 
a large sum would be required by the institution, not only to fit up 
the indicators, but also to pay persons for carefully and permanently 
attending to them. When it is remembered that nearly 1,000 persons 
annually perish from wrecks on our coasts, every friend of humanity 
must rejoice in the establishment of any practicable plan for the 
mitigation of the fearful misery such a loss of life must cause in the 
homes of our seamen and others. A good barometer, if carefully 
watched, is an infallible indicator of a coming storm, and the day 
cannot surely be distant when a barometer can be made as portable 
as a pocket chronometer. Mr. Glaisher, F.R.S., verifies each baro- 
meter of the Life-boat Institution by the Greenwich standard, and it 
was decided to request the members not to seil any instruments in its 
name which had not previously been so verified by Mr. Glaisher, 
who takes much trouble in performing this important but gratuitous 
duty. 

A Novert Boar ror Exrepitionary Pcrroses.—Mr. Baines, late 
of the Livingstone expedition, is about to accompany Mr. Chapman 
and others in a similar undertaking. The party intend at present 
to cross from Walvisch to some of the tributaries of the Zambezi, in 
the vicinity of the lake "Ngami, and will descend to the main 
stream, and, having dismissed the wagons, follow its course to Téte 
and the sea, which they do not expect to reach till next November's 
floods swell the rapids of Chichoca und Kebra Basa, when they hope 
from experience to be able to decide whether or not the river is 
really navigable. Mr. Chapman intends devoting his spare time to 
photography, and Mr. Baines will, as before, employ his pencil on 
the most interesting subjects met with during the journey. For the 
purposes of the expedition a curious boat has been constructed 
worthy of notice. The boat is built of copper as being the metal 
possessing the greatest strength and facility of working, plain and 
galvanised iron being found too brittle for the purpose. She is built 
in twelve compartments, each of which forms a watertight box, 
with a projecting range at each end through which pass the bolts 
that connect it with the others. Each six of these boxes, when 
placed end to end, form a boat. similar in shape to a whale-boat or 
Norway yawl, with a length of 224 ft., a beam of 2 ft. 10 in. depth 
at stem, and stern of 3 ft. 2 in., and in midships of 1 ft.9 in. They 
are further supported by a wooden keel and gunwales secured by 
the bolts that connect the sections. Each compartment has a hatch 
with a moulding fitting into a groove filled with wax and tallow, 
thus waterproofing itself every time it is closed. In general use the 
boats will be connected by traverse beams, in the manner of the 
South Sea double canoes, and on these will be laid a deck 12 ft. 
wide by 20 ft. long, on which the explorers will live. When using 
her each boat will be furnished with a rudder, a mast, and a Ing sail, 
so that they may work singly should it Le necessary to detach 
them, though, in this case, from the limited beam rendered 
necessary to allow of their being carvied overland in wagons, 
they will possess much less stability n when joined.— Cupe 
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MISCELLANEA. 


Tue Danish Government have eight steamers in course of con- 
struction. 

Carirat in Australia seeking investment is said to 
directed chiefly to collieries there. 

THE screw steamship Bremen has just made the run from New 
York to Southampton in 10 days 18 hours. 

Tne Biack Prince, screw steamship, thirty-six guns, is to be 
launched on the Clyde on Tuesday, the 12th inst. 

Tue Red Seacable, in addition to the failure between Suakin and 
Aden, is reported broken in the harbour of Cosseir. 

Tue largest ocean mail steamships, the Great Eastern, Persia, 
Adriatic, and Vanderbilt are laid up for the winter. 

Coat freights, from Newcastle to London, which had risen to 
9s. 6d, some weeks since, had fallen to 7s. 3d. on Saturday last. 

Mr. Cuaries Beyer, of the firm of Beyer, Peacock, and (o., of 
Gorton Foundry, near Manchester, is, we regret to learn, very ill. 

Tue immediate construction of ten iron-cased frigates of the La 
Gloire class has been resolved upon by the French Emperor. 

Sranprne orders have been complied with, during the last week, 
in respect of railway bills, involving nearly £5,000,000 of outlay. 

Tue South-Eastern Railway Company's “day boat” between 
Dover and Calais is discontinued from to-day for the rest of the 
winter. 

Srx screw-steam sloops, of 130 horse-power each, are about to be 
built at private dockyards in Spain for the Government of that 
country. 

Tue breech-loading cannon being tested at Vincennes are found 
by the Commission of French Engineers to be open to serious 
objection. 

[ne Grand Russian Railway Company, it is announced, is about 
to contract a loan of 25,000,000 roubles (about £4,000,000), at 
4 per cent. 

Tre Great Eastern is being rapidly fitted for her next voyage to 
New York, it being understood that she will be despatched thither 
in April next. 

Mr. Macerecor Larrp, the founder of the African Steamship Com- 
pany, and so well known in connection with African exploration, 
died on Sunday last. 

Mr. D. K. Crark’s system of steam-induced jets of air, for the 
prevention of smoke, is being applied in the Government establish- 
ments at Woolwich. 

Mr. Zeran Consurn, known as a writer on engineering subjects, 
and who went to New York last summer on the Great Eastern, has 
returned to England. 

Txe London, Brighton, and South Coast Railway Company have 
erected, altogether, 500 cottages for their workmen, who pay rent 
averaging 2s. 6d. each weekly. 

800 men are about to be discharged from Chatham Dockvard, 
425 from Sheerness Dockyard, and smaller numbers from various 
others of the nayal establishments, 

WE understand that one of the most eminent firms in the manu- 
facture of submarine telegraph cables has abandoned the use of 
gutta-percha for insulating purposes. 

Tue Atlantic Royal Steam Navigation Company (Galway line), 
which has been in negotiation with the French Government, has 
received unfavourable advices from Paris. 

Tue Zanzibar coast, according to a letter written by Mr. Richard 
F. Burton to the Times, produces excellent cotton, and offers great 
facilities for the extensive cultivation of that plant. 

Tue British Association for the Advancement of Science will 
meet at Manchester on Wednesday, the 4th of September next, 
under the presidency of William Fairbairn, LL.D., F.RS, 

Tue French engineers, who went out more thaw two years ago 
to the Island of St. Helena, to restore the residence and tomb of the 
first Napoleon, have completed their task and returned to Paris. 

‘'ne Finsbury Railway scheme is fairly launched, the standing 
orders having been declared, on Wednesday, to be fully complied 
with. The station in Finsbury Circus and street approaches are 
estimated at £1,200,000, 

Mr. Peto’s contract with the Danish Government, relative to the 
railway through Finland, the east coast of Jutland, from Aalborg to 
the South Schleswig Railway, and from Aarhuss towards the west 
coast, was sanctioned by the Danish Diet on the 28th ult. 

Mr. W. H. Munrz, of Millbrook Lodge, near Southampton, has 
patented a plan for communicating between railway carriages and 
the guard of the train. It is identical with the bell-cord and spring- 
bell arrangement used on the German and American railways. 

Tue Select Committee on the Ceylon Railway question have 
recommended that the contract between the Colony and the existing 
company be annulled, and that the latter be reimbursed their outlay 
of £420,900, The Legislative Council have concurred in this view. 

TELEGRAPH messages between France and Great Britain, and not 
exceeding twenty words, will be charged from to-day (1st inst.) 
only 6f. from Paris, Havre, Rouen, or Amiens, to London, and 
1f. 25c. more from those points to any town in the United Kingdom 
other than London. 

A “ cigar sTeAMER,” 600 ft. in length, and intended to cross the 
Atlantic, has been commenced by Messrs. Ross and Thomas Winans, 
of Baltimore, U.S. The first vessel of the kind, which was length- 
ened twice, was not, it appears, expected to do more than determine 
the general practicability of the system. 

It has been found that the tubes of the Pirsson surface con- 
densers, used in many of the American steamships, become so 
injured after two years’ use as to be entirely worthless. This 
result is attributed to the sprinkling of cold water upon them instead 
of its circulation in bulk among them. 

Mr. Buxton, M.P., in an address, on Tuesday evening, before the 
Working Men's Institute at Maidstone, stated that in addition to 
some hundreds of cotton gins which had been sent out to, and pur- 
chased by, the native negroes of West Africa, four of the chiefs 
had ordered out from England, and had themselves paid for, 
hydraulic presses to press the cotton for exportation. 

Tue European and American Steam Shipping Company's former 
fleet of auxiliary screw steamships, the Golden Fleece, Jason, Queen 
of the South, Hydaspes, Lady Jocelyn, Calcutta, and Indiana, have 
been purchased, at about one-third of their original cost, by the East 
India and London Shipping Company, and are intended to be run 
monthly between London, Madras, and Calcutta. 

Tue Institute of British Architects, at their meeting on Monday 
evening last, discussed the condition of the stone of which the 
Houses of Parliament are built. Mr. Tite, M.P., Mr. Burnell, and 
Mr. W. Cowper, M.P., Chief Commissioner of Works, gave their 
views. The opinion in favour of a superficial silicious protection 
appeared to be unanimous, and Mr. Ransome’s process of silicatiza- 
tion was mentioned with approval. 

Tne inquest into the circumstances attending the death of Mr. 
William Barton, late captain of the schooner-yacht Zouave, who was 
killed on the 19th ult. by falling through the engine-room skylight 
upon the machinery of the Southampton steampacket Emerald, has 
resulted in a verdict of accidental death, The jury at the same 
time expressed an opinion that there was no sufficient protection to 
prevent the recurrence of such accidents. 

THe South-Eastern Railway Company's works, at Ashford, Kent, 
employ upwards of 800 persons. The population of the place has 
increased from 2,#09, in 1841, to nearly 7," 0 at the present time, 
The Rev. J. P. Alcock, vicar of Ashford, is endeavouring to obtain 
subscriptions from the proprietors of the South-Kastern Railway 
Company for the erection of a church in a district of the parish con- 
taining about 2,000 inhabitants, mostly employed by, or dependent 
on, the company's works, 

‘Tne Institution of Mechanical Engineers held its fourteceth annual 
general meeting yesterday, the Bist ult., at the rooms of the Institu- 
tion, Birmingham. ‘The papers read cor:prised a deeeription of the 
Buda wrought-1ren lighthouse ( 150 it. hivh), by Mr. John H. Porter, 
of Birmingham; a description of Geusou's high-pressure steam 
boiler, by Mr. John James Russell, of Wedluesbury; and @ descrip- 
tion of a method of supplying the tenders of locometive engines 
with water whilst in motion, by Mr. Join Ramsbottom, of Crewe. 


be now 























NOTES AND MEMORANDA. 
Severat of the American railway companies are about testing Mr. 
Adams’ “ sandwich rail.” 








Coat oil, otherwise known as kerosene oil, is in successful use for 
lubricating machinery. 

_ Tue highly polished surface of Russia iron is produced by rolling 
it under great pressure while in a cold state. 

STEAMBOATS with four paddle-wheels, only 6 ft. in diameter each, 
have been built and run upon the Indian rivers. 

WE are not aware of any authenticated instance of a railway 
speed greater than seventy-eight miles an hour. 

A vesset of considerable size, and propelled by caloric engines, 
has recently been launched in New York, 

Tue cost of the Scotia, the magnificent new steamship in course of 
construction for the Cunard Company, is estimated at £180,000. 

Ix the manufacture of puddled steel nearly double the quantity of 
coal necessary for making an equal weight of iron is consumed. 

Mr. A. M. Perxrys (son of the celebrated Jacob (Perkins) is work- 
ing steam for motive purposes at a pressure of 600 Ib. per square 
inch. 

Tue officers, engineers, stokers, crew, stewards, &c., of the Great 
Eastern, on her voyage last year across the Atlantic, numbered 418 
men, 

Tue horse railway carriages for the Victoria-street railway weigh 
from 3,400 Ib. to 3,500 Ib. each, Their wheels are 2 ft. 6 in. in 
diameter. 

Tne gauge of many of the American horse railways is 5 ft. 2} in., 
and this width accommodates the majority of ordinary vehicles in 
that country. 

Lance solid bars of cast steel, tapered at the ends, have been suc- 
cessfully used for locomotive engine springs. They require much 
care in tempering. 

Tue beautiful material Parian is prepared from the feldspar 
obtained from the beds of decomposed granite so frequently occurring 
in Cornwall and elsewhere, 

Exce.ient steel may be made by passing purified coal gas over 
Swedish or other good wrought-iron, wt a high heat, The process, 
however, is an expensive one, 

Tue great gas holder at the Imperial Ges Works is 201 ft. in 
diameter, and 80 ft. deep. It holds 2,500,000 oubic ft, of gas, and 
its cost was upwards of £40,000, 

Tue zine bath—or galvanising process, as it is called—is not a 
complete protection against the rusting of iron, and iron so treated 
is, in most cases, materially weakened. 

In some gas works employing fire-brick retorts the quantity of 
coke expended in firing has amounted to as little as 12 per cent. of 
the whole of all the coals carbonised. 

Ir any quantity of boiling water (at 212 deg.) be poured into a 
broad shallow pan and allowed to cool to 60 deg., about one-eighth 
of the whole will be dissipated in vapour. 

CombINED engines do not work properly together when used for 
driving Llowing pistons for blast furnaces, The evil is most appa- 
rent when blowing very high blast pressures. 





In Mr. Daniel Gooch’s experiments, on the Great Western Rail- 
way, the consumption of coke in locomotives was, in some instances, 
as little as 2 lb. per indicated horse power per hour. 


Tye great steam hammer at Creusot, France, has a head of 
wrought-iron weighing 12 tons and falling 3 métres or nearly 10 ft. 
The bed plate, cast where it now lies, weighs 86 tons. 


Tne iron tubes of the Victoria Bridge, weighing about 9,000 tons, 
are understood to have cost but £135,000, delivered at Liverpool, 
whereas the whole cost of the bridge was nearly or quite £1,500,000, 


In non-condensing engines the steam, when cut off early in the 
stroke, is often expanded below the atmosphere, the result being not 
merely that there is no gain, but a positive and often considerable 
loss. 

Messrs. Clayton and Suurtriewortn, of Lincoln, are understood to 
have made upwards of 4,000 portable steam engines, and their new 
works have a capacity equal to the construction of 500 engines 
yearly. 

Tue word “turbine” does not occur, we believe, in the English 
or French dictionaries. It is derived from the Latin noun turben, a 
top, and implies whirling or spinning, as in a top or turbine water 
wheel. 

Tue friction of one of the large Cornish pumping engines, at the 
East London Waterworks, has been ascertained by the engineer, Mr. 
Charles Greaves, to be less than 7 per cent. of the whole power 
exerted. 

Tue experiments, of which something was heard a year or more 
ago, of magnetising the rims of locomotive driving wheels to 
increase their adhesion to the rails, do not appear to have been suc- 
cessful. 

Tue slotting or cotter drill was first employed, we believe, by the 
late Mr. Holtzapffel. It was subsequently improved by Mr. 
Nasmyth, the late Mr, Forsyth (of Messrs. Sharp, Stewart, and Co's.), 
and others. 

Crcvrar saws, 80 in, in diameter, are occasionally run in America 
at a speed of 2,000 revolutions, equal to upwards of 3} miles per 
minute. For a 22-in. saw, 2,000 turns is a common speed, and 2,500 
are not unusual. 

A Locomortrve is about to be altered, at the workshops of the Paris 
and Orleans Railway, to adapt it to the use of American anthracite 
coal, and with the view of an extended introduction of that fuel for 
railway purposes. 

An iron ship, 300 ft. long, is about 1 in. longer when in the Gulf 
Stream than in the Northern seas, with the water at a temperature 
of about 35 deg., the difference being due to the expansion of the iron 
in the warmer current. 

Wrovent-ir0n begins to yield sooner than cast-iron under a 
crushing strain, but after a cube of the former has been compressed 
to a certain extent its resistance to crushing becomes considerably 
greater than that of cast-iron. 

Bar iron and boiler plate are greatly strengthened by cold rolling 
under pressure. A bar rolled, while cold, from 2} in. down to 2 in, 
in diameter, was found by Mr. Fairbairn to have been increased in 
strength by nearly 50 per cent. 


THE accumulated expansion of the rails in the line between London 
and Aberdeen, 550 miles, would amount, at the highest summer tem- 
perature, to nearly one-fourth of a mile, as compared with the length 
of the same rails during the coldest weather of the present winter. 


Mr. Ross Wiwans, the builder of the “cigar steamer,” has an 
American patent, issued in 1840 and extended in 1854, for the vari- 
able blast in locomotives. In a recent suit for infringement he 
obtained a verdict for £300 damages for each engine to which the 
contrivance had been applied by the parties prosecuted. 


Anrturacite coal requires for its proper combustion a grate of large 
extent. The grates of American anthracite coal-burning passenger 
engines are 7 ft. long and 3 ft. 6 in. wide, and the grates of some 
goods engines on the Delaware and I.ackawanna Railroad, U.8., are 
6 ft. long and 7 ft. 6 in. in widih across the line, presenting an area 
of no less than 45 square feet. 

Tue run of the Seotch mail train from London to Rughy— 
eighty-three miles without an intermediate stop—is believed to be 
the longest continuous journey regularly atteined on any railway in 
the world. The run from London to ALerdeen—55u wiles—is also 
the longest made anywhere without change of carriages, or stoppages 
of more than a few minutes at a time. 
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BAMLETT’S IMPROVEMENTS IN REAPING AND MOWING MACHINES. 
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Tus is the invention patented by Mr. Adam Bamlett, of Middle- 
ton Tyns, Yorkshire. The first seven heads of the following 
descriptions refer to improvements in the machine usually called 
and well known as Hussey’s reaping machine. 

Ist. The framework that carries the cutting gear is mounted so 
that the fingers shall lie parallel with the ground both in its highest 
or lowest positions when the machine is used as a reaper as well as 
a mower ; to effect this the driving wheels are mounted in bearings 
which are raised or lowered. 

2nd. The jointed pole or shafts are fixed to the under instead 
of the upper side of the framework, by reason of which the pull is 
more in an upward direction, so as to prevent the fingers running 
into the ground in crossing deep furrows when the machine is used 
as a mower. 

5rd. A lever is adapted to raise the cutters from the ground, the 
fulcrum of which is on the front part of the framework ; one end of 
the lever is connected to the pole or shaft, and the other end is 
acted on by the driver to raise the lever and cutting gear as may 
be required. 

4th. This part refers to the gearing of the machine. Instead of 
overhanging the pinion that receives motion from the driving wheel 
on its shaft, it is placed between the bearings and fit it loose on the 
shaft, to which is fitted a driving clutch; this is slid into or out of 
gear with the pinion as may be required to communicate or stop the 
transmission of motion. Instead of applying the clutch to hold a 
loose pinion, that pinion may be fixed, and the clutch applied to the 
bevel whee! fitted loose on the opposite end of the shaft 

5th. The spur wheel and pinion is completely covered in with 
sheet metal or other covering, in order to effectually prevent dirt 
getting into the teeth of these wheels. 

6th. The hand rake is made with a cross or right-angled handle 
about the middle of the shaft, so as to give the raker more power 
over the cross. 

7th. Another method for better enabling this reaping machine to 
be used as a mower consists in making the finger bar, platform, and 
travelling wheel to be readily detached from the framework, and 
fixing another bar and knives to the framework with the fingers 
pointing in an opposite direction; the horses are yoked to 
the other end of the machine, which then travels in the reverse 
direction. 

8th. The iron finger bars are ribbed, that is, somewhat of a T- 
form in cross section, or it may be a (+) cross, that is with the rib 
of the upper and under sides, to add strength and rigidity; and at 
one end of such bars is placed a piece projecting backwards, so as 
to more securely fix the end thereby to the frame carried by the 
travelling wheel. That side of the finger bar to which the fingers 
are placed is planed, in order to obtain greater accuracy in the slots 
of the fingers through which the knives pass; or solid fingers are 
fixed to the bar or beam and the slots of the fingers in which the 
knives are received are cut out; the fingers are made also of 

— depth below the knife to prevent the contact of stones with the 

nile. 

9th and 10th are improvements on a former patent granted to Mr. 
Bamlett, No. 1148, May 7th, 1859. 9th consists of a swing bar or 
board, which may be acted on by aspring, or fixed and placed over one 
of the driving strap rollers specified in the patent named, its object being 
to hold the butts of the corn while the straps are carrying the heads 
round to form the corn into a swathe ; and a vertical fluted roller is 
applied to push the corn backwards the breadth of the finger bar. 
10th, instead of mounting the travelling wheel in a castor frame as 
in the specification of the last patent, it is mounted on a bar or plate, 
which is attached to the framework at each end by horizontal links 
of different lengths, so that in turning the machine the wheel can 








assume positions’in which it wil pass overthe ground without cut- 
ting into it. 

11th. A sledge for drawing the machinery sideways through nar- 
row gates; it consists of three pieces of wood of suitable length 
jointed together, this isfthen put under the driving wheel as far as 
possible, the jointed pieces being at the time at right angles to each 
other, or nearly so; the free ends are connected by a chain ; midway 
of this chain the team is yoked, which in the act of drawing brings 
the jointed pieces into a triangular form, drawing the side 
pieces under the wheel, and lifting the machine from the ground, 
over which it may be dragged sideways without injury to the 
ground or machine. 

12th. This part of the invention relates to the peculiar adaptation 
and application of the self-acting delivering rake for delivering the 
cut crop in sheaves at the side of the machine. The finger bar is 
disposed in the rear of the driving wheel, on which is mounted an 
upright shaft, to which a triangular or other shaped carrier is fixed, 
on this theself-delivering rake is mounted in bearings ; a horizontal arm 
is fixed to the top of the upright shaft, and connected to a crank on 
the shaft of the driving wheel. As the driving wheel revolves, the 
upright shaft carrier and rake receive a reciprocating motion and 
describe a quarter circle; the quarter of a circle embraced and 
described by the rake is the form and extent of the platform of the 
machine, which has a high flange placed round the curved edge, 
part of which leans inwards. The rake has also a rising and falling 
movement, the shaft thereof being cranked and mounted in bearings 
on the carrier before mentioned. The motion is effected either by 
cams or arms fixed to the shaft of the rake, which strike against 
projecting parts, or by segments of a grooved pulley fixed to the rake 
shaft, to which chains are attached, and alternately pull in different 
directions to produce the reverse motions required; a spring holds 
the rake in position when it is raking the corn from the platform, 
from which spring it releases itself before rising to return for another 
sheaf. The motion of the rake in rising lowers a board or rod of 
about the same length as the rake, which prevents the rake scattering 
the corn. Motion is communicated to the driving crank of this 
delivering apparatus so that the motion of the rake may be regulated 
according to the crop, and so as to produce one delivery for each 
revolution of the driving wheel, or at longer intervals. A foot- 
board is arranged in connection with the moving gear of the rake, 
by which the driver can throw it out of gear when considerable 
time is required to elapse for the gathering of a sheaf, this he does 
after the rake has risen, which he has notice of by the sound of a 
bell or other indicating apparatus acted on by the rake, or otherwise. 

13th. A toothed segment is fixed on the end of the draught pole, 
into which is geared an endless screw mounted on the frame, its 
object being to regulate the cutting height of the knife. 

14th. The last part of the invention relates to the application of 
a locking apparatus to the lever carrying the trucks between the 
main driving cams, described in Mr. Bamlett’s former patent before 
referred to, and consists in locking such lever with the trucks dis- 
posed in the bottoms of the fixed cam and so as to permit the free 
rotation of the running wheel when disengaged from driving. 

The arrangement according to the first improvement is represented 
in side elevation of a reaping machine at Fig. 1, and partly in 
detached view at Fig. 2. a is the bearing; 6 is the frame, on which 
it moves either up or down; c is a bolt which holds it in position, 
when the machine is reaping it is in the bottom of the frame, when 
mowing it is at the top, which keeps the knife parallel to the ground 
in either position, grass being required to be cut close to the ground, 
and corn about three inches above the ground. 

The next part relates to the jointed pole or shafts which are fixed 
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to the under side of the framework, which is also so represented in 
Fig. 1. dis the shaft; E, the framework. 

The next part is represented in Figs. 1 and 3, Fig. 3 being a plan 
of the reaper; it consists of a lever to regulate the height of the 
cutters. f is the lever, furnished with a spring catch g, which takes 
into the holes of an are, pin A holding it in any required position. 
Fig. 3* represents a modified arrangement of this lifting and regulat- 
ing lever, 6' being the fixed fulcrum, and c! axis of the same fixed 
on the shafts. 

The next part of his invention relates to the gearing, which is re- 
presented in the plan of the reaper Fig. 3, and detached at Fig. 4. i 
is the pinion, which is placed between the bearings j, j, and is held 
in gear by a driving clutch &, or the pinion may be fixed and the 
clutch applied to the bevel wheel at the end of the shaft, shown in 
dotted lines at Fig. 4. 

The next part consists in covering the spur and pinion wheels to 
prevent dirt getting into the teeth; this is shown in Fig. 1 and 
Fig. 3. 1, 1,is the covering, which is made of sheet iron, and so as 
to completely cover both the wheel and pinion, which are represented 
through the cover by dotted lines in Fig. 3. 

The next part relates to the hand rake, which is made with a 
cross or right-angled handle about the middle of its shaft, as shown 
at Fig. 5. m is the cross or right-angled handle, the main shaft 
being divided into two parts to receive it. 

The next part of the invention is another method for enabling the 
Hussey reaping machine to be used for mowing. The finger bar n, 
platform 0, and travelling wheel p, shown at Fig. 3, are made so as 
to be readily detached from the framework E, E, and another finger 
bar and knives are fixed to the framework, with the fingers pointing 
in an opposite direction; the horses are then yoked to the other end 
of the machine, as represented at Figs. 6 and 7, so as to make it 
travel reversely to the ordinary direction. 

The next part relates to the finger bars and fingers. The finger 
bars are ribbed on one or both sides, which is shown in cross section 
in the detached views, Figs. 8 and 9. At one end of the bars is 
formed a piece projecting backwards about the same thickness as the 
bar, which is shown in Fig. 3 by the dotted lines at n', and detached 
at Fig. 10. 

The next part relates to the knife bar. Mr. Bamlett makes that 
part of it to which the vertical sling and connecting rod are attached 
with two holes instead of one, as represented at Fig. 7; the hole for 
the connecting rod being shown by the dotted lines p', p', to be 
parallel with the crank shaft g, while a hole for a vertical sling r is 
drilled horizontally. 

The next part is the improvement on Mr. Bamlett’s previous in- 
vention, dated May 7th, 1859. It consists in the application of a 
swing bar or board placed over one of the delivery strap rollers; it 
is represented in Fig. 12, which is a back view of the delivery parts 
of the reaper, showing the swing bar or board p*, which is hinged 
to a standard q*, and acted on by a spring v, which allows it to 
swing, according to the crop, to the position shown by the dotted 
lines. The object of this board is to retain the butts of the corn 
while the angular running straps H, H, are carrying round the 
heads of the corn to form it into a swathe. : 

Another improvement also on that invention consists in the appli- 
cation of a fluted roller mounted on a vertical axis in bearings on 
the finger bar, disposed opposite the end of the strap roller n*, which 
carries the angular running straps H, H, also represented in Fig. 12. 
The object of this roller is to push the corn backwards the breadth 
of the finger bar, which allows it to fall readily on to the ground ; 
s is the revolving vertical fluted roller, and n*, n*, the delivery strap 
rollers. . 

The next improvement is in the travelling wheel, which, instead 
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of mounting in a castor frame, as described in the former patent, is 
mounted on a plate u, shown in Fig. 13; this plate is attached to the 
framework at each end by horizontal links v, v; when the machine 
turns round at the corners of the field the travelling wheel w takes 
the position shown by the dotted lines. ee 

The next part refers to a sledge for drawing the machine side- 
ways through narrow gates, and consists of three pieces of wood 
x, x, 2, Fig. 6, jointed together and placed under the driving wheel 
y; the loose ends are connected by a chain z, midway of which the 
team is yoked, which, in the act of drawing, brings the jointed 
pieces x, 2, x, into an angular form, shown by the dotted lines, 
drawing the side pieces under the wheel y, and lifting the machine 
from the ground, over which it may be dragged sideways without 
injury to the machine or ground. 

The next part relates to apparatus for delivering the cut crop at 
the side of the machine in sheaves; it is represented in plan, Fig. 13, 
and in side elevation, Fig. 14. a! is the driving wheel, which has a 
crank 5! fitted loose on the shaft c!; d' is an upright shaft, to which 
is fixed the carrier e, on which the delivering rake F, F, is mounted 
in bearings g', g'; H! is a horizontal arm fixed to the top of the 
upright shaft d'; this arm is connected by a rod I to the crank 5" 
on the shaft ec! of the driving wheel a'; as the driving wheel re- 
volves the upright shaft, carrier, and rake receive a reciprocating 
motion and describe a quarter circle j', j', j!, which is the form and 
extent of the platform of the machine on which the corn falls as it is 
cut; the rake makes one delivery for each revolution of the driving 
wheel, unless more time is required to elapse for the gathering of 
a sheaf, which extension of time is performed as follows :— 

Figs. 15, 16, and 17 are detached views of the crank 6"; Fig. 15 
has a groove k' at the side for receiving the forks of a clutch L, 
Fig. 14; Fig. 16 shows another view of the crank b", which has a 
notch m! in it, which, when on its shaft, receives a projection n", 
Fig. 15; this causes the crank to revolve with the shaft, and allows 
it to be thrown out of gear by the driver pressing his foot on the 
footboard o!, Fig. 14, which has a spring p"' under it, to bring the 
crank again into gear after having remained stationary during one 
revolution of the driving wheel, which is the case if the crank is 
provided with one notch, as shown at Fig. 16, but if provided with 
two notches, as in Fig. 17, it in that case remains stationary half a 
revolution of the driving wheel, which is equal to the delivery of a 
sheaf at one, one and a half, or two revolutions of the driving wheel. 
A bell and hammer q', r' (see Fig. 14), are arranged at the side of 
the machine, which give notice to the driver when to throw the 
delivery apparatus out of gear. The rake has a rising and falling 
movement, which is illustrated on an enlarged scale at Fig. 18. F 
shows an end view of the rake and its cranked shaft, part of which 
s' is mounted and turns in bearings g; ¢ is an arm fixed to the part 
s' of the rake shaft, which strikes against projecting fixed parts 
«', 2%, of the machine (see Figs. 13 and 18) and causes the rake to 
rise and fall. The rake rises when it arrives near the extreme of 
its movement in throwing off the sheaf, and by contact of ¢ with z?, 
and falls after returning over the platform by reason of the contact 
of ¢ with z'. When it arrives behind the finger bar the rake turns 
about a quarter of a revolution on its axis, and is held sufficiently 


stiff in its bearings, or is acted on by a spring pressing alternately | 
on two sides of a square on its axis, to keep it firmly in the | 


positions into which it is thrown; as the rake rises it lowers an 
arm w! (Figs. 13 and 14), which is cranked and mounted on an axis 
fitted in bearings v', v', upon which axis an arm w! projects, the 
contact of the delivery rake with which causes the bar to descend, 
and prevents the rake scattering the corn. 


To regulate the cutting height of the knife an endless screw y', | 
Fig. 14, is used, which is mounted in a bearing or bearings fixed to | 
the framework of the machine; this screw acts on a toothed segment | 


y" fixed to the end of the draught pole z'. By the action of this 
screw and toothed segment the knife may be raised or lowered. 

In Fig. 19 the toothed segment is dispensed with and a universal 
nut substituted, which answers the same purpose, and is lighter 
than the toothed segment. 

The last part of the invention is illustrated at Fig. 12. a* isa 
lever, which is connected by a slotted link 5* to the oscillating lever, 
communicating motion to the knife described in specification of the 
former patent, for the purpose of locking the lever and trucks c*, d*, 
in the bottoms of the cams of the fixed wheel R, so as to permit the 
free rotation of the running wheel 8 without driving the knife. 








CLAY’S IMPROVEMENTS IN SCARIFYING LAND. 


Tuts invention of Mr. Charles Clay, of Walton Grange, near 
Wakefield, has for its object improvements in implements for 
scarifying, grubbing, or cutting up weeds, and otherwise cultivating 
land. For this purpose a framework or central beam is employed, 
having at the fore part a hook or coupling, to which the power to 
be applied to the implement is attached, and also a standard with 
wheels, the standard being capable of adjustment for regulating the 
depth of work. On the central beam, and at right angles thereto, 
there is also fixed a crossbar pierced with holes, and to the crossbar 
handles are attached with joints and pins, bolts, or other suitable 
fastening. At the fore part of the central beam a tine or knife may 
be attached, with a wedge or other suitable fixing. At the 
hind end of the central beam a guide is fixed, also at right 
angles to the beam; it guides the handles when they move 
about the joints, connecting them with the crossbar above 
mentioned. In this guide notches are made, into which stops 
or catches attached to the handles (so as to slide upon them) are made 
to drop or spring by means of suitable small rods, which can be 
operated upon by the thumb or finger of the workman when he has 
hold of the handles, or the handles may themselves be made to 
spring into notches on the guide, if preferred. Upon the handles, 
about midway between the crossbar and the guide, are attached 
knives or tines. When, therefore, the handles are liberated from 
the notches or other fixings, they may be moved along the guide 
either nearer or further from the central bar as may be desired; and 
as the knives are fixed to the handles, they, of course, move at the 
same time, and alter the width of cut accordingly. On the guide 
arrangements are made for stopping the handles at any given 
distance, such distance being within the extremes of the guide. 
Clamps, with a bolt through, may be used. 
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Attached to the implement is a chain harrow, which follows in the 
track of the knives, and which operates upon the soil and weeds, and 
deposits them on the surface after being cut up. 

This implement is more especially intended to be used in scarify- 
ing and clearing between the rows of root or other crops sown or 
drilled in rows; and it will be seen that each tine or knife attached 
to the handles is directly under the control of the workman at any 
moment, and that he can instantly move either knife (after he has 
liberated the handle from the notch or catch) so as to prevent it from 











IBBOTSON’S VICES, &c. 
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| cutting up the plants, should the rows be irregular in the distances 


the one from the other. 

The engraving represents a perspective view of an implement 
constructed according to this invention. a is the central beam, to 
the fore end of which the power is applied for drawing it; b is a 
wheel at the fore end of the beam, the upright or standard of which 
is capable of adjustment; c¢ is a crossbar at right angles to the beam. 
The crossbar ¢ is made with several holes, so that the fore ends of 
the handles d, d, may be pin-jointed to the crossbar nearer to or 
farther from the beam. e is the guide or crossbar at the hinder part 
' of the beam, and this bar is made with notches in such manner that 
| the handles may be set or held by stops or catches &, &, attached to 
| the handles at different distances apart, as shown. The stops or 
catches k, k, are operated upon with the finger by the rods /, 1, when 
the workman has hold of the handles d, d. _m, m, are pins which are 
placed through holes in the crossbar or guide e, to prevent the 
handles d, d, from being set too far from the central beam by accident, 
when the stops k, k, are liberated from the notches in the bar e, or 
the handles may be stopped from being moved too far outwards by 
other stops than pins; jis a tine or knife, which is fixed to the beam, 
and g, g, are tines or knives, which are fixed in the handles; hence, 
when the positions of the handles is altered, the positions of the tines 
or knives g, g, will be altered also; A isa chain harrow attached by 
a chain to the fore part of the central beam, so as to come after the 
tines. The links r, r, are to enable the workman to raise the chain 
harrow off the ground should it become clogged or choked up. 





IBBOTSON’S VICES, &c. 


Tus invention, communicated to Mr. Alfred B. Ibbotson, of 
Sheffield, by Mr. Hiram Powers, of Florence, consists, first, in 
making the front jaw of the vice a fixture to the bench, and the back 
jaw the traveller, or vice versd. A barrel or tube is forged solid to 
the front jaw, and turned parallel on the outer surface,and bored 
parallel on the inner surface. The back jaw is bored out and well 
fitted over the outer surface of the tube. On the under side of the 
tube a slot or groove is made, to admit the nut or box which forms 
part of the travelling or sliding jaw. This nut or box also serves 
as a guide or conductor for the travelling jaw, thereby adding much 
to its strength, firmness, and neatness. A screw passes through the 
barrel or tube, and the washers at each end are recessed into the 
solid of the barrel, so that the whole of the working parts are quite 
protected from any filings or grit. 

The invention consists, secondly, in the mode of fixing the vice to 
the bench. A bracket, through which a vertical hole is bored, is 
screwed to the bench; into this hole the shank of the vice is 
dropped, and by this means the vice can be fixed at any angle with 
the bench, and can be readily adjusted by a screw or otherwise. 
The screw, working through a barrel or tube of a similar construc- 
tion to that before described, is equally applicable to screw wrenches, 
spanners, turning lathes, and other tools and machines. 

Fig. 1 shows in side elevation, Fig. 2 in sectional elevation, Fig. 3 
in end elevation, and Fig. 4 in plan, a vice in which both parts of 
this invention are embodied. ais the front jaw of the vice forged 
or cast in a piece with the barrel b; cis the back jaw fitting the 
barrel b; dis a screw passing through the barrel 6, and through the 
nut or box e, which is formed in a piece with the back jaw c, as seen 
in the face view of the travelling jaw, Fig. 5. A slot is made along 
the under part of the barrel b; f is the handle for screwing up the 
vice. When the handle is turned, the back jaw c is caused to travel 
along the barrel 6, by means of the nut e, through which the screw d 
passes; g, g', is a bracket for attaching the vice to a bench or other 
support. A pinching screw A passes through the lower flange g', 
and pinches the under side of the bench. The front part g of the 
bracket has a vertical hole bored in it, into which the shank { of the 
front jaw a is dropped. The lower part of the shank is screw- 
threaded, and carries a tightening nut i, which, when the vice is 
placed in any desired position, is screwed up against the under part 
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of the flange g,as shown in Figs. 1 and 2, to retain it. Fig. 6 is a 
side elevation, and Fig. 7 a plan of a vice made in a similar manner 
to that just described, but in which the mode of securing it toa bench 
is different. The bed #' is screwed or otherwise secured to a bench 
by screws passing through the flanges /, /; m is a lug or projection 
abutting against the bench; nis a 4 screwed into the bed &', and 
intended to rest on the ground, but in the engraving is shown 
broken. Fig. 8 shows in side elevation, and Fig. 9 in top view, a 
shifting spanner fitted with a screw working through a barrel or 
tube, similar in construction to that before described; a, b, are the 
= of the spanner; the jaw d is formed with a nut or box travel- 
ing on the screw c, through the slot, shown clearly in Fig. 9, in a 
similar manner to the jaw in the vice. d is the knob at the end of 
the screw, for turning it and causing the jaw to move along the 
barrel. This invention is also applicable to swivel bench vices and 
hand vices in general. 


HEINDRYCKX’S IMPROVEMENTS IN RAILWAY 
CHAIRS, 

Tus invention by Mr. Floride Heindryckx, of Brussels, of “im- 
provements in the construction of railway chairs,” has for its object 
to construct railway chairs in such a manner as to enable engineers 
to dispense with the use of the wooden quoins or wedges which are 
usually employed for securing the rails in their chairs. 





Another advantage claimed to arise from the adoption of the present 
improvements is, that wrought-iron chairs of the form required may 
be easily and cheaply made or produced. A permanent a con- 
structed and arranged on his new plan will also be more simple, and 
much stronger, and more easily repaired than those constructed in 
the usual manner. 

The accompanying engraving shows a transverse vertical section 
of a chair constructed according to this invention, and with a rail 
secured in it. The chairs are made from bar iron or steel b bent up 
in a suitable manner to form a lateral abutment for the side of the 
rail a to fit or bear against, while the foot of the rail rests upon the 
horizontal part of the chair. Supposing a double-headed rail such 
as that shown at a, a, in the engraving to be used, the bent up part 
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b ‘of the chair is made to fit into one sideYof the rail, and is secured 
by a screw bolt c, which passes through the rail a and chair 6, and 
‘holds them together by means of a nut d on one side and the head 
of the bolt ¢ on the other. The chair is secured down to wooden 
or other cross sleepers by means of bolts or spikes in the ordinary 
manner: or two of these chairs may be formed on the ends of one 
bar of iron or steel, which, when properly secured to the ground, 
will insure the maintenance of the gauge at its original accuracy. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





EARTH’S CENTRAL HEAT. 


Sin,—Having been fully aware of your views on the cause of 
steam boiler explosions, which, it appears, have been admitted into 
the Encyclopedia Britannica, and more especially of the opposite 
netuee WT thoes views to my own, I cannot but admire your impar- 
tiality in publishing my rationale of such explosions without com- 
ment, by Sovak the decision to a discerning public. This shows 
your strong regard for truth, whether she gives a casting vote for 
or against you; and places erring humanity in a very favourable 
point of view. 

But to my main subject—Mr. Almgill’s last letter. I fear I have 
not met so liberal au opponent in him, He asks to have pointed 
out to him where, in Sir Isaac Newton’s works, his third law of 
motion occurs? I was at first almost inclined to doubt the sincerity 
of this question. I may, however, add that Newton first enunciated 
the three laws of motion in his “ Principia,” and that the last, or 
third law relative to the equality of action and re-action in opposite 
directions, is more especially called his own. Mr. A. will find 
them in the “ Definitions and Axioms.” To these axioms ought to 
be added, in my opinion, the following :—The repellent force alone 
subsists where the temperature of matter becomes equalised: the 
attractive and repellent forces subsist conjointly where difference of 
temperature exists. 

Mr. A. says in his denial of the equivalent action of the earth's 
heating force outwards from the centre, and the gravitating force 
inwards, towards the centre:—-“I do not admit that there is an 
equivalent, either in the one or in the other of these counteracting 
forms; for the one is a constant and invariable force, the other a 
continually decreasing one, and to say ‘equal to’ or ‘equivalent to’ 
implies that the data of their respective powers are known, which is 
not the case.” I never said that the data of these forces are exactly 
known; but I did say that these forces are co-equal and co-existent. 
It appears to me self-evident that they are so. I do not understand 
what Mr, A. means by “the one is a constant and invariable 
force, the other a continually decreasing one ;” and more especially, 
as he admitted, in a former communication, that both heat and 
gravitation varied according to a fixed law. As to the remarks that 
heat is not necessary in all cases to bulk, and that some bodies, 
when excessively cold, will fill a greater space, and oppose more 
resistance to gravitation than when in a molten state, and that 
* crystallisation is full on this point,” these cases of crystallisation, 
&e., are very easy of explanation, and quite beside the main question. 

[admit the next paragraph, as I showed it to be an important 
element in my theory, in the elimination of the gaseous elements of 
the earth’s atmosphere, and of its waters until a stable equilibrium 
of the two forces in question ensued. 

In reference to the next paragraph, relative to the syringe alluded 
to, Mr. A. will be convinced, unless he come under the adage— 
*“ Convince a man against his will, he'll hold the same opinions 
still”—of the untenable nature of his argument, by referring to 
experiments made on the subject by the late Dr. Dalton; and to 
experiments made on the mechanical equivalents of that by his 
rellow-townsman, Dr. Joule. See also article “ Elasticity” in the 
Penny Cyclopedia. 

The next paragraph has reference to my admission of the almost 
llimitable compressibility of matter. In reply, I need but refer to 
what Newton has said on the subject; Iam not, however, inclined 
“= so far aa he went. 

8 regards a particular demonstration or solution, which Mr. 
Almgill regards as preferable to a general one, I need hardly add 
that no mathematician or philosopher of any note will subscribe to 
such a proposition. 

I am not aware that I stated “ The radiation of heat, in some past 
time of the earth’s condition, ought to increase from the earth’s cir- 
cumference to the centre ;" my words, in substance, I believe, were : 
—* Even on the principle of a cooling globe, the heat ought to in- 
erease from the circumference to the centre.” This was held by 
Laplace, and others. I did not speak of the quantity of heat as in- 
ducing gravitsiion, but of the gradual difference of temperature 
between the circumference and the earth’s centre, as being the in- 
ducing cause of gravitation. I may add, however, that in approach- 
ing the earth’s centre, gravity must evidently decrease very slowly ; 
and that, consequently, the heat must increase over the same space 
very slowly. ‘There must, therefore, be an almost equalisation of 
temperature towards the central parts; and that, therefore, the 
repulsive power of heat, due to such near equalisation, becomes 
#reatly increased, Hence the obvious reason why the earth is not 
more dense about its central parts. 

Mr, A_ goes on to state “that every particle of matter attracts 
every other particle of matter in the universe,” &. The word 
“universe” is obviously a misquotation. Newton applied the laws 
of gravitation to the solar system, but not to the whole universe, or 
system of suns dispersed throughout infinite space. He seemed to 
have had some idea—the nature of his philosophical queries at the 
end of his “Optics” evidently implies such—that a repulsive 
power or force existed between the different suns of the universe, 
when he put the question, “And what hinders the fixed stars 
from falling on one another?” Temperature must obviously, from 
analogy of the action of heat, be equalised throughout the universe, 
except between the suns and their planetary systems, and therefore 
a repulsive action doubtless subsists between them. 

The tenor of Mr. Almgill’s next paragraph evidently shows that 
he has quite misconstrued my meaning. There is a great difference 
between difference of temperature, which produces, heat, light, elec- 
tricity, &c., and equalisation of temperature, which destroys all these 
phenomena, What ground Mr. A. has for stating that “ gravitation 
would exist providing the earth had no sensible heat at all, and 
in the same proportion,” c., I feel totally at a loss to conceive. 
Does gravitation exist in the equalised temperature of the steam of 
a steain boiler, or between the bodies in the same electrical state ? It 
is obvious that it does not. 

In reply to Mr. A.’s next paragraph I can only say, that some 
very scientific men with whom I have the honour of being 
acquainted have been converted to the doctrine above alluded to. 
Fresuel’s experiment, already referred to, goes far towards support- 
ing the theory in question. 

Mr. Almgill has again, in his next ph, contorted both my 
meaning as well as my words. Perhaps M . A. will refer to some 
good authority on the subject of conduction of heat through water. 

_He seems to have consulted some good authority in reference to 
his next paragraph, as he is perfectly right in stating that—“ In 
every compound of the same atomic composition, and similar che- 
mical constitution, the specific heats are in the inverse proportion of 
the atomic weights,” while Mr, A. states, “this su gests what the 
experience of generalisation could never discover” The verifica- 


tion of this assertion appears to me very doubtful; for I am strongly | 


of opinion that from an intimate acquaintance with the nature and 
properties of the calorie fluid, and of the variable equivalent weights 
of bodies, that it would be very natural to infer that in bodies of 
similar constitution the specific heats would vary in the inverse ratio 
to the equivalent weights, or toa multiple or submultiple of the latter. 
Derby, 29th January, 1861. Wx. Sreevenson. 


HEAT AND STEAM. 


Sir,—I would beg to offer the following apology to you and Mr 
Wye Williams for the ensuing remarks, use they refer to a 
matter in a certain sense irrelevant to your pages’; nor would I 
venture to intrude thus on your valuable space, but that your pages 
are always liberally open to the discussion of scientific subjects, and 
in consequence your paper.is esteemed by all those who are not 
afraid of criticism. All must unite with me in returning you thanks 
for a courtesy shown in the same degree by none of a con- 
temporaries; and in the second place, because Mr. Williams has 

uoted some remarks of mine which you kindly published in 

an., 1860, which remarks have met with his disapprobation, solely 
because he attached a meaning to them I never intended to convey, 
but at this I need not be surprised as he has equally mistaken Mr. 
Colburn and other eminent writers, attributing to them views which 
they never intended to express. 

Further, I will be obliged by the publication of this letter, be- 
cause I know that Mr. Williams, as a close reader of Tue Enaineer, 
will be sure to see it, and will perhaps be kind enough to explain 
those points on which I am perhaps in error, or have drawn incor- 
rect deductions from his work on “ Heat and Steam.” 

On first reading a leader of yours, in which you refer to this 
work as “throwing much light on a dark place,” I really thought 
that we had at last got a satisfactory explanation of the various 
phenomena attending the conversion of water into steam. I felt 

repared to embrace the views first sketched by you. As shown 
orth more fully in the work itself, I procured it, and studied it 
carefully the moment it was published. Your view I read carefully, 
but I will confess the truth that Mr. Williams’ book, so far from 
convincing me that his theory is correct, has had totally the oppo- 
site effect, and has, in a great measure, convinced me that he is 
wrong ; at least he has failed to convince me that he is right, which 
is very nearly the same thing, inasmuch as if he is not right we are 
in the same position we were in before he wrote a line of his work 
on “ Heat and Steam.” 

At page 5 et seg. of this work, we have a quotation from Mr. 
Scott Russell’s work on the “Steam Engine.” This work I have 
never read, but Mr. Williams gives us quite enough of it for the 
purpose of discussion ; not that I have any idea of taking up the 
cudgels for Mr. Russell, who is a far better player»: single-stick 
than I am, but I would beg to submit that most of the deductions 
drawn by Mr. Williams are erroneous. He says— 

First, “ The heating and expanding of the liquids are here assumed 
without observation or inquiry.” [ would say to this, that Mr. 
Williams does not prove that this is not the case, and I think I will 
be able to show further on that Mr. Russell is quite correct. 

Mr. Russell goes on—“ The water becoming lighter rises to the 
top, and is replaced by colder water.” Mr. Williams says—‘ No 
sufficient reason, however, is given for this replacement: an 
ascending lighter body would necessarily remain at the top as a cork 
would.” Quite right, Mr. Williams; butI would beg to remind you, 
that if we load the cork with a bit of lead, it goes again to the 
bottom, and so it is in this case; the water rendered lighter, bulk 
for bulk, floats on the top, but being there removed from the source 
of heat, it cools, and sinks, being replaced by that which is now the 
hotter water coming fresh from the bottom, or source of heat; it is in 
fact a continued struggle which part of the water shall remain at the 
top, and were it not that the first portion which ascends is excelled 
in levity by the next ascending portion, it would remain at the top, 
as we may see illustrated in Cornish boilers, which will often have 
a pressure of 10 1b. or 15 1b, to the square inch above the furnace 
while under the flue, and even nearly up to the level of the grate 
bars, the water is quite cold, and never becomes heated until ebul- 
lition has continued some time ; here the hot water does float on the 
top “ like a cork.” And this very fact is a strong argument against 
the deductions he draws at p. 165-6-7 of his work, and will go far to 
show that there is not a uniform quantity of steam above and below 
the water level, nor even below the water level. I could dwell 
longer on this, but fear that you and your feaders would think me 
prolix. 

Mr. Williams is doubtless quite correct when he says “ Bubbles of 
steam never adhere to anything,” in his third paragraph; but I 
would beg to take exception to the last two lines, as the very bubbles 
of air he refers to prove the contrary. 

Feurth, correct. 

Fifth, “The idea of bubbles of steam being condensed in their 
ascent, is wholly inadmissable and contrary to fact.” Mr. Williams 
here makes an assertion, but does not favour us with any proof, 
Until he does so, I must consider him in error. 

Seventh, “ As to steam being of the same heat as the water from 
which it was formed, that is simply impossible; unless by ignoring 
the effect of heat.” This passage I do not understand, for no fact 
admits of more positive proof than that the sensible heat of water 
and the steam in contact with it are identical ; at least, so says the 
thermometer. 

Mr. Williams’ entire argument hangs on the question, Is water an 
absolute non-conductor of heat; and if so, is it therefore incapable 
of being heated? Mr. Williams says it is. This conclusion I con- 
sider erroneous. I do not think there is such a thing as an absolute 
non-conductor; practically speaking, water is certainly about the 
nearest approach we have to it; but air is nearly as perfect (see 
Rumford’s “‘ Experiments”), when at rest, yet we are all aware that 
no difficulty is experienced in raising it to 1,000 deg. if we please. 

It may be well to define what a conductor is, A conductor is that 
which will permit the passage of heat through or amongst its 
particles. A non-conductor will permit no such passage. Now, | 
have no hesitation in saying that, in this sense, water is a very per- 
fect non-conductor. But we must remember that there is another 
wrinciple, by which liquids may become heated; or, in other words, 
y means of which heat may be equally diffused through their sub- 
stance. This principle is called “ convection,” and simply means 
that each particle, on being heated, although incapable of permitting 
the passage of heat through it, will yet itself receive a certain 
amount of heat, which it will carry away with it (1 am not at all 
sure but that the nonconductibility of liquids arises Som the mobility 
of their particles), another cold particle taking its place, and so_the 
process is continued, until all the water is heated; and that heat 
can be diffused with the greatest rapidity in this way, we have plenty 
of evidence, 

I regret that the author has passed over this part of the subject 
almost without notice, as he will find, on careful examination, that it 
will as fully account for the rapidity with which a large body of 
water, although a non-conductor, can be equalised in temperature, as 
Mr. Williams’ theory that this equalisation is due to the diffusion of 
a body of weet through the water can do. I will feel very much 
obliged by Mr. Williams showing why we cannot heat a non- 
conductor whose particles permit a perfectly free motion amongst 
themselves. His argument, that the moment we apply heat to water 
it becomes converted into steam or vapour, I cannot agree with in 
the form in which he submits this proposition. ‘That part of the water 
is almost instantaneously vaporised, no one can for a moment 
doubt ; but that this vapour remains one single second in the water, 
or that this vaporisation is the only effect produced, I deny. Mr. 
Williams tells us, in plain terms, that there is no such thing as hot 
water. At one time I was disposed to believe he was right; 
but experiment, reflection, and the book now before me, have 





| almost convinced me to the contrary. I say the book before me, 
because Mr, Williams has exhausted every argument in trying to 
| prove his views to be correct, and yet there is not one of these 
| arguments, almost without exception, that will not prove his views to 
be erroneous, 

I cannot, of course, intrude on your space by going over them all 
seriatim, which would need as much space almost as Mr. Williams’ 
| own book; but one or two of his mistakes I purpose to show, and I 
| beg it to be understood that nothing will give me more pleasure than 
such an explanation from Mr. Williams as will convince all his 
readers that he is right and I in error, for there is no doubt that 











| water is not heated. 





there is no subject which has been made matter of searching scien- 
tific inquiry in such an unsatisfactory state as heat in its relations to 
water and steam. 

I will take the experiment given at p. 12 of his work, referring to 
the visible formation of vapour at the bottom of glass vessels contain- 
ing water on the application of heat. He says, “Attempts were made, 
by the aid of an experienced optician, to have those cloudy 
vaporous forms magnified and projected against a large surface by 
the aid of a magic lanthorn; t y were, however, found to be so 
transparent that the object was defeated. Their visibility was a 
mere optical effect arising from the different densities of the vaporous 
cloud and that of the colder water, the rays of light being refracted 
from their upper convex surfaces.” 

Now the above e is no proof whatever that these cloud-like 
forms are due to the presence of vapour, as a very simple experiment 
will show. Take a small glass phial, and nearly fill it with distilled 
water, place it in a suitable light, then mix a few drops of spirits of 
wine with a teaspoonful of water, and fill a very small glass 
tube with the mixture, which is, of course, of a different 
density to the water in the phial, stop the upper end of the 
tube with the finger, and introduce the lower end nearly to the 
bottom of the phial; on removing the finger cautiously we 
can suffer the contents of the tube to flow out slowly into the 
water contained in the phial. Now, if we move the tube slowly 
through the water, we will see the spirit of wine mixture ascend 
through the contents of the phial, with precisely the same cloudy 
forms that Mr. Williams assigns to the presence of vapour, aud by 
taking a little pains we can imitate the cloudy forms seen, on the 
application of heat, with the utmost accuracy. Nay, more, if we use 
sea water, or, in fact, any other liquid of a different specific gravity 
from water, in the same way, the same effects will be produced, and 
I was much astonished at the very slight difference of density 
necessary to produce this appearance; certainly the reduction of 
density due to the smallest expansion of the water will amply 
account for it without the slightest necessity for vapour, so I think 
from this Mr. Williams’ argument must go for nothing. 

At p. 17 he gives another so-called proof by inverting a glass 
funnel in a beaker of water: to give all his words would occupy too 
much space; the following will suffice: —“ On the vapour being 
formed at the bottom it will rise through the water, and collecting in 
the upper part of the tundish, displace the water.” 

Now, although this does, to a certain extent, prove the formation 
of vapour as soon as we apply heat, still it does not prove that the 
I do not for a moment say that vapour is not 
produced the moment heat is applied; I might as well say that the 
lamp did not impart its heat at all; but I do say that this vapour was 
not produced until a certain portion of water was first heated, and 
this experiment is no proof whatever to the contrary, and yet 
Mr. Williams considers it as a most conclusive experiment, for he 
says: “ The following experiment will further prove that it is 
vapour, and not heated water, which is seen rising through the 
water.” But the very fact (that water is a non-conductor) on 
which Mr. Williams so strongly insists goes far to show that these 
same cloudy forms may, with great propriety, be considered to be 
heated water, for this reason—if water were a perfect conductor, 
leat would be communicated to all parts of it alike, and no one part 
would be hotter than another; there would be no difference of 
density, and, in consequence, nothing of the kind could be seen; 
and, therefore, as soon as water arrives at 212 deg. we see them no 
longer, simply because the water is of the same density throughout. 
Indeed, if we keep the water at 212 deg. without ebullition, we will, 
it is true, see ascending and descending currents, but we will not see 
those “ vaporous clouds,” as Mr. Williams calls them. Any one can 
try for himself. 

I therefore contend that these phenomena can be equally explained 
by any existing received theory just as well as by Mr. Williams’, 
and therefore Mr. Williams proves nothing. 

At page 31, &c., however, will be found Mr. Williams’ most 
powertul argument, which I would willingly dwell on here, did 
space permit. It certainly is a good argument very ably worked 
out; but even were all Mr. Williams’ arguments equally powerful 
(which they are not), still they would fail to convince me, for as 
long as we admit that water is compressible, in even the smallest 
degree, we also must admit that it is expansible, and it then remains 
for Mr. Williams to show that this small amount of expansion is not 
sufficient to produce the effect I have before referred to. And I 
think I may safely argue that, if water is capable of expanding even 
*000,000,47 of its bulk, it must also be capable of receving heat, or 
rather of being heated. And we must otter remember that the 
measure of this expansion need, by no means, be the measure of the 
quantity of heat required to produce it ; perhaps on another occasion, 
with your kind permission, I will resume this question, but I find I 
have already made this letter far too long, so I will hasten on to his 
chapter on condensation, and I have already encroached so far on 
your space that I dare not do more than just glance at this part of 
the subject. In plain terms, his theory is that steam, on entering an 
injection condenser, is absorbed by the injection water and diffused 
throughout it. Now this at first sight may seem plausible enough, 
but on examination it will be found to lead us into a tangled maze of 
difficulties and contradictions, which I confess I cannot see my way 
through, however clear it may be to Mr. Williams. For instance, 
he occupies much space in the early part of his work in proving that, 
the very instant we apply heat to a vessel containing water, vapour 
will be found escaping at its surface. Now this, I think, is a plain 
proof that water cannot absorb steam with the avidity and in the 
quantity that Mr. Williams supposes, for it certainly is difficult to 
understand the reason why this steam should leave the body of water 
so long—to use Mr. Williams’ words—before the “ point of satura- 
tion” is reached. If we take a little salt, reduce it to an impalpable 
powder, and dissolve it in a large quantity of water, none of it will 
be precipitated; and yet Mr. Williams takes the greatest pains to 
prove, on the one hand, that a pint of water will absorb 300 pints of 
steam, and, on the other hand, that the very instant wé apply heat to 
a beaker of water, and steain is formed at the bottom, that it will 
escape at the top. How to reconcile these I know not. Perhaps 
Mr. Williams does ? 

He quotes Dalton’s words to the effect that water acts as a vacuum 
to steam. Now the meaning of Dalton’s words is, I think, simply 
that water will not interfere one way or the other with any steam 
diffused through it; in fact, will not take an active part. But, if 
Mr. Williams is correct, water must take a very active part indeed, 
in order to enable it to absorb 300 times its bulk of steam at the 
atmospheric pressure. It may be true; but, at all events, he does 
not prove it so, and until he does I confess I cannot reconcile the 
fact that vapour escapes from a body of water on the slightest appli- 
cation of heat, and yet that it will absorb an enormous bulk of it 
under precisely the same circumstances, nay, at the very same time. 

At page 119 he says: “When steam is injected into a body of 
cold water, the heat is not taken from it as in the case of a still, &e.” 

Now I will ask him, is not steam capable of parting with its 
heat? Yes. Is not water capable of receiving heat, thereby 
becoming converted into steam? Yes. How, then, can it be possible 
to bring these two together without one parting with its heat, and 
thereby being converted into water, and the other receiving this 
heat and being converted into steam of a lower pressure, of course, 
in proportion to the body of water heated, and the temperature of 
the steam? I need not dwell on this, as it will be obvious to all your 
readers. 

At pp. 128-9 et seg., he gives an experiment too long for me to 
quote here, but I will only say, no one ever said that water at 212 
deg. would condense steain; and, of course, when he takes such 
pains to prevent the radiation of heat from the vessel in which steam 
1s condensed, and into which we have, as it were, housed a large 
quantity of heat, this heat must remain in the water or otherwise 
escape in the form of steam. 

I will now show how completely Mr. Williams has misunderstood 
a letter of mine which appeared in THe Enoineer, of January, 
1860, speaking of fitting an agitator to steam boilers. I said, “ Were 
an agitator fitted to each boiler to be kept in motion while the engine 
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was standing, this cause of explosion would be removed.” Mr. W. 
says, “Here the anomaly is still more apparent, for, if agitation 
caused the production of steam, it must be inferred that a continued 
agitation would render such production of steam continuous, thus 
wholly ignoring the action and effect of heat.” 

Now I do not suppose any one but Mr. Williams ever could 
think for a moment of drawing such a deduction from such simple 
words. How could I, with the smallest pretensions to common 
sense, not to say a knowledge of my subject, intend to convey such 
a meaning? However Mr. W. may deny it, it is quite possible to 
raise water far above the boiling point, so long as we keep it at rest, 
and this surplus heat above the boiling point will then be employed 
in converting’a large quantity of water into steam, the agitator would, 
of course, prevent this; the only legitimate objection he could take to 
my letter is by saying that this increase of temperature cannot take 
place ; to prove that it can would take up too much: space now, but 
having entered on this discussion, Mr. Williams will find I will not 
shrink from it, and I will now conclude by asking Mr. Williams the 
following questions : 

What is the reason that we can heat water to 275 deg. if there is 
no air in it? and that it then explodes into steain? why does the 
absence of air enable the water to absorb so much more steam ? 
and why does it not boil quietly ? 

What is the reason that we find little motes or points will so con- 
siderably reduce the absorbing powers of water as to reduce the 
temperature from 217 deg. to 212 deg. ? 

Is there any material of which vessels can be made which alter 
the absorbing powers of water for the gases, as glass does its power 
of absorbing steam ? 

If we take a sphere of iron and enclose a eubie inch of water 
in it, and raise the whole to 2,212 deg., will the water remain as 
water, or will it be converted into steam, no space being allowed for 
the smallest expansion. 

January 25, 1861. 





Vv. P. 


Sm,—In your impression of the 18th inst. appeared a letter from 
“Alpha” in which he gives the results of experiments on two 
boilers [26 ft. long, 5 ft. diameter, area of fire-grate 25 ft., the 
furnace bars (argand) 25 in. from bottom of boiler. 

No.1 boiler, after working three weeks, the plate above the furnace 
gave way and it was necessary to cut it out: after being repaired it 
was only at work ten days when it again gave way. 

No. 2 boiler gave way in a similar manner. 

I may mention that the same thing occurred to boilers within two 
years ago; they were five in number, 31 ft. long, 5 ft. diameter, area 
of fire-grate 26 ft. After a fortnight’s steaming the rivets above the 
fire sprung; in another week the plate above the fire bridge cracked 
7 in. across. One boiler gave way after another. ‘There was 
gencrally one, sometimes two of them under repair at one time. 

“ Alpha” attributes the cause to the too intense degree of heat in 
the furnace through the use of the argaud furnace-bars, as the heat 
indicated at 20 above the bars was 2,000 degrees, while in a third 
boiler with common bars, using the same fuel with a better draft, 
the heat indicated close above the fuel was 1,800 degrees. This boiler 
has been working two or three years, and is in good repair. 

2,000 degrees he cousiders too high for plate-iron to conduct. But 
the fact of one furnace indicating a higher degree of heat than the 
other, shows that at the part of the furnace where it was taken, a 
more perfect combustion of the gases evolved from the fuel was 
going on in the one than in the other. 

Time and space in the furnace are requisite for the uniting of the 
gases with their equivalent of oxygen to insure combustion, It is 
evident that the various constituents will be better united (and there- 
fore a more perfect combustion will be maintained) at 20 inches above 
the bars than in close proximity to the newly-evolved gases, 
especially if air be supplied through the furnace door. 

The boilers giving way above the furnace, as stated, is not due 
alone to the intense degree of heat in the furnace, but to that heat 











being concentrated on too small a portion of the boiler bottom, | 


which is necessarily the case if built with wheel draft flues. 

The tive boilers to which I have referred were built with wheeling 
flues. I took them down and built them with direct draft (open 
flame), which caused the heat from the gases to be spread more 
equally over the whole of boiler bottom. 

After the alterations I had no further trouble with them giving 
way or leaking above the furnace; they burned less coal and re- 
quired less stoking, which is so detrimental to the economy of fuel. 
J.G. 





FREEZING OF PIPES, ETC. 


Sim,—With reference to the freezing of water-pipes, which has 
been alluded to in your pages, and also in that of the Builder, it is 
admitted on all hands to be a standing nuisance, especially when it 
is considered that the evil is one which admits of ready prevention, as 
you have pointed out, by sinking the pipes to a sufficient depth 
below the surface, where no frost can reach them. At this time of 
the year the pipes are habitually frozen; the evil does not so much 


arise from the freezing of the tap and pipes, as it is within the power | 


of any inhabitant to immediately remedy this by the application of 
fire. But if the evil lies deeper, which it always does after severe 
frosts, why, then it is invariably a month before this can be set 
right, and the water company authorities step in and remedy the 
evil. At the same time the occupant is suffering from the want of 
water, and if he complain to the turncock, perhaps that authority 
may consider it a grudge and cut off his supply, to reinstate which 
the householder is mulcted in the sum of half-a-crown, he having no 
remedy but being in the power of the vested interest of the giant 
water company. 

This is not the only instance in which individuals suffer 
from the ignorance of those who have charge of the construc- 
tion of those multifarious appliances which are the heirlooms 
of our advancing civilisation. And when we consider the power of 
the agents employed, and the increasing complexity of the apparatus, 
the danger increases in their use, and the necessity arises for a 
higher degree of education in the ms who have to manage these 
refinements in the arts of life. But it is doubtful if the workmen 
and mechanics are not too much mere tools, and not enough 


reasoning beings, knowing little of the principles and nature of the | 
It is | 


things which they are called upon to use and deal with daily. 
well known that if snow accumulate on the roof of a house it will 
slide down into the gutter below, and the water which collects 


behind will be kept back, and thus give rise to damp. Also, that the | 
pressure of water increases in proportion to the height of the | 


column, and that there is more danger from the bursting of water- 
pipes below than there is above ; and that pipes sunk below 2 ft. of 
soil are not affected by frost, at least in our climate. Who is to be 
responsible for the due and safe operation of those modern con- 
trivances on which the interests and comforts of so many depend ? 
It, perhaps, may not be advisable, when a gentleman makes changes 
in his domestic establishment, to give them a lecture, all round, on 
natural philosophy in its application to household matters. But the 
necessity does exist for a more extensive and accurate knowledge on 
the part of those who erect and are responsible for the working of 
those contrivances. A lightning conductor may be fitted up in such 
a manner that it will conduct the electricity anywhere but into the 
earth; ®@ gas apparatus and meter may be so carelessly fitted, and an 
escape of gas occur which will be dangerous. Gas and other stoves 
may be arranged on such a plan that the health of the inmates will 
be endangered, or the house may be burnt down, and they may be 
of such a kind as to afford the Insurance Company a loop-hole by 
which they will escape from paying the amount for which the house 
is insured. In most of the trades connected with these things, an 
apprenticeship of some years’ duration is required, which is quite 
necessary ; but is it not necessary to have a personal examination ? 
The public require such an examination in the case of lawyers, 
doctors, and ship captains, who all have charge of important interests. 
But are not the interests, not to say lives at stake at least as important 
in the one case as in the other? 


London, Jan. 29th, 1861. M. Henrer. 


CORRECT FORM OF ELONGATED SHOT. 


Siz,—Reflecting on the judicious remarks of your correspondent, 
signed Hunter, on the proper form of elongated shot for rifled 
arms, and suggesting a means of rifling the guns so as to preserve 
the correct form of the shot, I beg to state that I have preserved the 
correct form of the shot quite independent of the ;ifling of 
the gun, simply by attaching a plastic sabat to the base of 
the shot, which sabat, expanding into the grooves of the 
rifle, imparts the spin to the shot, although the sabat parts 
company on leaving the mouth of the gun. ‘This I practically 
proved at Woolwich about six years ago, by firing such a shot 
from a rifled nine or twelve-pounder field-gun, in presence of 
the late General Chalmer, R.A., Lieutenant Carpenter, and other 
military men. 

Rosherville, Jan. 28, 1861. J. Noxon. 

RIVETTING SHIPs’ PLATES. 

Sim,—Much has been said and written respecting obyious and 
latent causes of weakness in the construction of iron ships. The 
disposition of the materials has been dwelt upon, and Mr. Grantham 
—as might be expected from a gentleman of his scientific attain- 
ments and extended practical acquaintance with the or 
great stress upon the necessity of good workmanship, particular! nf 
sound rivetting. I have seen instances of ships constructed wi 
floor-plates perforated with holes across them immediately over the 
keel, for the purpose of introducing in pieces between the floors as a 
substitute for a keelson. These pieces being attached to the floor- 
plates by angle-irons necessarily cause the 
~~} floor-plates to have two rows of holes across 
them, thus at A, that is, in the midship line ; 
so that, if a vessel having this mal-con- 

— struction lies aground, and rests upon 
one of her bilges and keel, it is pretty clear that her floors will 
break across in the way of those perforations. Other absurdities 
might be adverted to, equally as gross as this, but my time and your 
space both prevent me from adverting to them at present. 

My object in addressing you now is to call your attention to a fact 
which is of great importance, and which is just now exciting much 
interest among practical men. It is this:—Rivets for ship-building 
purposes, known as “ cheese-headed” rivets, are made with cylindrical 
shanks, the sides of which are, of course, perfectly parallel. These 
rivets are used for connecting two or more thicknesses of plates 
having holes in them, which are frustums of cones, the sides of 
which are, of course, very far from being parallel. The cause of the 
holes in the plates being of this form arises from their being punched 
by a machine (the ordinary punching machine), which invariably 
produces a taper hole. It has been found that the taper amounts to 
nearly a fourth of the thickness of the plate. In the junction of 
two plates, as you are, doubtless, aware, it is usual to place the 
small end of one hole in juxtaposition with the small end of the other. 

A shows the two holes placed together 
previous to being rivetted; B, the holes § 
with the outer plate countersuak, and the YZ 
rivet finished, In the plates connected 
with Mr. Grantham’'s admirable work the rivet is represented as 
fitting the hole in the inner plate ata, b. This, 1 submit, with all 








the deference due to that gentleman, is not found to be the case. 
The rivet, when used, is made redhot, and at the point “welding 
hot” it is found to “upset” in driving and rivetting very little 
indeed under the head, but the countersunk and hole in the outer 
plate are found to be fitted with the iron beaten into them at welding 
| heat. Lloyd's surveyors, and other intelligent and observant 

practical men, know that when bilge water, saturated with acids, has 
| eaten the heads off the rivets in a ship's flat, or the attrition of 
moving ballast has produced the same result, that a stamp of the 
| foot (when the ship rests upon blocks in dry dock) upon the inside 





plating has been found sufficient to cause the rivets to fall out, thus 
proving that the inside plate was held to the outside plate merely by 
| the rivet head. 
| Mr. Hepworth, who built the Great Eastern under the directions 
| of Mr. Brunel and Mr. J. Scott Russell, very long ago observed this 
| imperfection in rivetting; and, being responsible for the good 
workmanship of that ship, as soon as she was commenced had two 
plates rivetted together, and then the edges planed down till the 
| surface exhibited the full diameter of the rivets from end to end in 
| section. He then had rivets made conical under the heads, and had 
| two plates rivetted together with them. ‘These plates were also 
| planed down, and the result shows that the rivetting is perfect. 1 
send you herewith those plates for your inspection, together with a 
burr punched out of a thick plate, a common rivet, and a taper rivet, 
and, in doing so, hope to induce you to make such remarks upon the 
subject as you may think it requires. Zz 
Voplar, January 16, 1861. 


SCOTTISH MATTERS. 


|  GLaséow is shortly to enjoy the advantages of a system of private 
| telegraphic communication. Its benefits have been secured by mer- 
cantile and manufacturing firms who will be enabled to communicate 
from their head quarters in the centre of the city with their works in 
the suburbs. 

The works upon the Border Counties Railway are steadily 
advancing. Since the middle of October, when that part of the line 
which joins with the Border Union Railway was begun, the work 
has progressed without the slightest interruption. At Dawston and 
| Riccarton Burns between forty and fifty temporary houses for the 
| workmen have already approached completion, together with work- 
shops, offices, and stabling for sixty or seventy horses. ‘The 
| excavations upon Riccarton Hill are begun, and preparations are 
| being made for keeping fifty of the largest-sized wagons in opera- 
| tion in that cutting alone. Other cuttings of less itude are 
going on along the Saughtree Fell, Saugh Muirdykes, Dead 
| Water, and North Tyne, to the other side of the der, where the 
| work is more advanced, having been earlier begun. Many of the 
culverts are finished, and others progressing. On the part of the 
line which immediately joins the Border Union Railway there are 
at the present time five or six hundred men employed, and as the 
season gets a little further advanced there will be three times that 
number. . 

Pig-iron shipments continue moderate, but are pretty fair, all 
things considered. Last week's total was 9,771 tons as compared 
with 9,780 tons last year. 

An iron steamer has been launched by Messrs. Alexander Stephen 
and Sons, of Kelvinhaugh, for the Calcutta and Burmah Steam 
Navigation Company. ‘The steamer, which has been named the 
Coringa, is about 7/0 tons burden. On Friday two iron screw 
steamers were launched from William Simons and Co.’s new pre- 
mises, London Works, Renfrew. One of 600 tons was named the 
Newsky, and the other is for the Barrow Steam Navigation Com- 
pany, being intended for a canal screw tug-steamer. The machinery 
of both vessels was manufactured at the London Works, and on 
board when launched. The steam ram Black Prince, the enormous 
iron war vessel built by the Messrs. Napier, is expected to be ready 
for launching, at Govan, near Glasgow, on the 12th of a 
She is exactly of the same dimensions and construction as the 
Warrior, there being a little difference only in the stern. Messrs. 
J. Aitken and Co., engineers, of Cranstonhill Foundry, Glasgow, 
have contracted with the Greenock Harbour Trust for a new er, 
both hull and machinery. The cost will be about £6,000, and the 
time specified for her completion is four months. Messrs. Aitken 
have not yet stated by whom the hull is to be built, but it —— 
that its constructors will be Messrs. Alexander Stephen and Son, 
Kelvinhaugh. There were two offerers (one a Greenock and the 
other a Glasgow firm) besides Messrs. Aitken, but the estimate of 
the latter was less than either, and besides they bound themselves 
to have the vessel ready in a shorter period. 





At the last monthly meeting of the Society of Engineers in Scot- 





land, three new members were ballotted for, and unanimously ad- 





mitted. The ‘president intimated that steps were being taken to raise 
a fund by subscription to enable the institution to give prize medals 
for papers read during the session. The council had fixed upon 
£750 as the amount to be collected, as the interest from that sum 
would give three medals per annum of about £10 value each. One 
of the medals would be given for papers on subjects connected with 
marine engineering; the second would be given for subjects con- 
nected with railway engineering; and the other medal would be 


given to competitors on subjects connected with gas, » and 
other public works. He stated that already good progress been 
made in the movement, and that it was expected the whole sum 


would be realised by the end of the session, and that they could 

commence working upon it next session. An in discus- 

sion then took place on two pa previously read, y on the 

cant of railway wheels; after which two pa were read on “ An 

on ge Pump,” and on “ Apparatus for Indicating Inflammable 
as in Mines. 





Acapemy or Scrences.—M. Boutigny read a paper on the tempera- 
ture of water when in a s hheroidal state, that is, when transformed 
into steam or vapour. - de Luca having on a previous occasion 
announced that the iodide of starch, when in a spheroidal state, did 
not lose its colour, and that co: uently its temperature would not 
exceed 80 deg., or perhaps not 50 deg. centigrade, and M. Boutigny 
having remarked quite a — effect, the latter was ind: to 
examine what could be the cause of such a wide difference in the 
results of the same experiments ; and he has found it in the quantity 
of iodine and in the duration of the experiment. When the iodide 
of starch contains 1-200th part of iodine, it may be brought to the 
ap of ebullition without being discoloured. In that case, however, 
e considers the temperature to be 964 deg.—MM. Schatzenberger 
and Paraf sent in a communication on luteoline, the ne iy Os pee 
of woad. This substance, first extracted by M. Chevreul, not 

et been analysed, owing probably to the difficulty of procuring it 
in suflicient quantities by M. Chevreul’s method. ‘The authors of 
the paper in question have therefore invented a new mode of prepa- 
ration. The woad is first exhausted by alcohol, the solution thus 
obtained is precipitated by water, and the precipitate thus obtained is 
then heated in water, raised to a temperature of 250 deg. centigrade 
(two and a half times that of boiling water) in a cylinder of cast 
steel, closed by a steel screw. After the liquid has cooled, the inner 
surface of the cylinder is found covered with yellow crystals in the 
form of needles, and at the bottom there is a button of resinous 
matter. These crystals, when purified and analysed, yield 62-5 of 
carbon, 3°8 of hydrogen, and 83°7 of oxygen per cent.—MM. Joly 
and Musset sent in further researches on spontaneous generation, a 
theory which they support. Their paper contains a description of 
certain new experiments of their own, from which it ap) that 
whatever precautions may be used to destroy the germs said to float 
in the air, by heating it, and making it pass through concentrated 
sulphuric acid; and no matter how long the organised substances 
experimented upon may have icen exposed to ebullision, still the 
vessels in which the operations hive Leen conducted will be found 
to contain organised production:, which can not hays been intro- 
duced by atmospheric air. 


Tae Tonnes tHroven Moyr Cenis.—This work, the most 
gigantic among the railway achievements hitherto undertaken, has 
lost much of its ecc ical and srcial interest, but it is still of 
the very greatest importance in a technical point of view, as it will 
solve the problem of the possibility of a direet railway communica- 
tion across any other point of the Alpine chain. The main motive 
which induced the Sardinian Government to give this line the pre- 
ference over the St. Gothard’s or Luckmanier, which might have 
brought Genoa into communication with the Swiss and German 
Rhine, the object most immediately conducive to the development of 
the Italian trade, was a desire to establish a speedy intercourse 
between the capital of the Sardinian monarchy, and its transalpine 
possession of Savoy. The treaty of the 24th of March last, by 
making over those hereditary domains of the reigning house to 
France, rendered the Mont Cenis tunnel a work of only secondary 
usefulness, ‘The tunnel to be opened through Mont Cenis from 
Bardonnéche in the Upper Val Susa, or Val di Dora, above Oulx, 
and Modane, on the Ave, in Savoy, on the old carriage road, is to 
be 12,60 metres (about 74 English miles) in length. The fears 
entertained by those who showed disinclination to favoyr the 
enterprise were grounded on the fact that a hole dug in the 





earth beyond a depth of 2,000 metres becomes impracti- 
cable on account of the foul air and high temperature. 
The labourers engaged in this present tunnel would, _ if 


only ordinary means were employed, be suffocated long before they 
had achieved one-third of their labours, as it was equally impossible 
to supply fresh air from vertical shafts or windows, as is done in 
other tunnels, as the shafts would have to be made several thousand 
metres deep, and the same difliculty of the mephitic air would have 
to be encountered. ‘There are people who still think that the 
phenomenon observed in vertical ey would not reproduce itself in 
an horizontal tunnel, as the whole work would, in the present in- 
stance, be accomplished on a level with the earth's surface; but the 
engineers at the head of this achievement flatter themselves they 
have found the means of doing away with the obstacle of the 
mephitic air altogether. These gentlemen, Messrs. Grattoni and 
Sommeiller, have invented boring machines which are set to work 
by air compressed by hydraulic power, whereby they not only have 
found the means of hastening the process of excavation, but also of 
supplying the labourers with an inexhaustible current of fresh 
wholesome air. ‘The experiment with these machines only began at 
Bardonnéche, on the eastern side of the tunnel, on the 14th of this 
present month. One of the boring machines, worked by compressed 
air supplied by five hydraulic compressers, established outside the 
tunnel, shown the result of 40 centimetres (about one foot and a 
third English), limited to the boring of the holes for the mines, in 
five minutes. From that time to the present day the excavation 


upon this new plan has been proceeding favourably, both 
as to the effect of the hydraulic compressors and of 
the boring machines, There has been a delay in the 


commencement of the work, for the engineers had intended 
to begin their operations towards the end of October last, 
and a day had even been appointed for Count Cavour and the 
Minister for Public Works to view the novel experiment at the out- 
set. The delay was occasioned by the giving be J of two of the 
compressed air pipes during a preliminary trial, and the of 
a piece connected with one of the water pipes and the valve of one 
of the air compressors. The mishap of the air pipes arose from 
some flaw in the casting, and as yet, only a four atmosphere 
pressure had been applied, it was instantly remedied ; but the acci- 
dent resulting from the breaking of the valve of the compressor was 
of a more serious nature, and depended on some defect in the system 
of the valves. The whole of the month of November and Decem- 
ber was spent in providing a remedy for this defect. Up to the 14th 
of January the work was carried off with the usual means of ex- 
cavation. At the above period the tunnel on the Italian side, by 
these means, had been opened to the length of 721 metres; of these, 
528 metres were completely finished, the remaining 198 metres were 
only partially bored through. At the west, or French end, at 
Modane ‘the work is less ad as a deal of time was taken up 
with the building of huts, workshops, &c., necessary for the applica~ 
tion of the air compressors; the excavation on that side has only 
been effected by the ordinary means. At the close of December last 
the tunnel opened at Modane, by these usual means, was 511 metres 
50 centimetres, and there were, besides 28 metres, 50 centimetres not 
yet thoroughly finished. Besides the difficulty of the mephitic air, 
which the engineers trust they have successfully obviated, fears are 
entertained that the works of excavation may be interfered with and 
even utterly prostrated by the breaking in of the water from the 
almost unfathomable little lakes which are to be met with on the 
summit of this mountain, as on almost all the other Alpine passes 
and summits. But the engineers ;work on with good strong 
prepared to meet evil whenever and from wheresoever it may arise, 
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WEBB’S IMPROVEMENTS IN BREAKWATERS AND PIERS. 
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Tus is the invention of Mr. Edward B. Webb, of Great George- ; B, B. The sockets are made large enough to admit of the insertion 


s‘reet, and it has for its object the more economical construction of 
tixed breakwaters and piers adapted to the formation or projection of 
harbours without the use of squared or coursed masonry, and in 
such a manner as to allow coast and river currents and portions of 





of wedges of wood between the outer circumference of the pipe and 
the inner surface of the socket, and these, by fixing the pipes in 
their places, serve also to diminish the effect of the percussion of 
he waves upon the pipes. In order to avoid injury from com- 


waves to pass through the breakwaters or piers into or out of the | pressed air, Mr. Webb prefers filling the ends of the pipes with 


harbours which they form or protect. By this means the deposits 
which are generally formed in harbours where solid stone break- 
waters are used will be entirely or almost entirely prevented. 

The invention consists in the construction of breakwaters and 
piers composed of bars or pipes of wrought or cast-iron, or of chains 
or links of wrought-iron, fixed to or between iron or wood girders 
or frames, and supported on piles. The structure is intended to 

resent to the action of the waves an inclined vertical or curved face 
ormed by the bars or pipes, which are arranged in horizontal, in- 
clined, or crossed series. When required a certain number of the 
piles or portions of the frames are to be carried up from or through 
the structure so as to support a platform which may be used as a 


pier. The mode of fastening may be varied. When the base is a | 


deep stone embankment, and piles are unsuitable, main frames 
(sup vorting the girders or frames, which contain, or in which are 
fixed the bars, &c.) may be fixed to chairs embedded in the body of 
the embankment, or to blocks of stone or logs of timber similarly 
embedded. When the base is of solid rock, and there is no em- 
bankment, the depth of water being suitable, then the main frames 
or their chairs (or the feet of piles, if such are used) may be fixed 
directly to the rock itself. In some cases it may be desirable to 
insert pipes or bars with wings and movable in the girders or 
frames. 

Fig. 1 is a cross section, Fig. 2 a front elevation, and Fig. 3 a 
back elevation of one form. A, A, are girders of cast or wrought- 
iron, containing sockets for the insertion of the horizontal iron pipes 





| 


¢ncrete or some other impermeable substance. The lengths of the 
p'pes and the spaces between them may be varied, according to cir 
cumstances, chiefly with reference to the angle which the face of 
the breakwater makes with the horizon, and the maximum force 
expected to be exerted on it by the waves. The girders A, A, may 
be fixed at any required angle of inclination to the horizon. They 


| may also be either rectilinear or curved, so as to produce either a 





plane or a curved surface in the breakwater. They may also be 
constructed of timber when advisable. These girders may be fixed 
in any convenient manner to a series of piles C,C; these piles may 
be of iron or wood and suited to the locality. The piling and frame- 
work requisite to support the face and front of the breakwater will 
in all cases be constructed so as to adapt it in point of strength and 
arrangement of the parts to the particular locality in which it is 
erected. Below the low-water mark, and between the piles of the 





front row, the inventor inserts (where no stones are used, as shown | 


in Fig. 4, and where the depth of water requires it) a series of pipes 
E, E, placed by preference vertically (as shown in Fig. 1) and to 
any convenient depth in order to obstruct the movement of the 
water below the low-water mark. These pipes may be all of equal 
diameters (as shown in Fig. 1), or they may vary in diameter, in- 
creasing from the bottom upwards. Between the pipes may be 
inserted rods of iron, lengths of timber chains, winged pipes, or 
combinations of these arrangements. 

Figs. 4 and 5 represent an arrangement wherein chains F, F, are 
used in combination with the pipes B, B. In this example the 
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upper structure of the breakwater is fixed to pipe chairs or supports 
G embedded in a low-water embankment. Fig. 1 is a cross section, 
and Fig. 2 a front elevation of the structure. 


Sovutn Kenstncton Mcseum.—During the week ending January 
26th, 1561, the visitors have been as follow:—On Monday, Tues- 
day, and Saturday (free days), 4,678 ; on Monday and Tuesday (free 
evenings), 3,598. On the three students’ days — to the 
public 6d.), 1,118; one students’ evening, Wednesday, 377. Total, 
9,771. From the opening of the Museum, 1,845,602. 





Tue Anticrpatep INcREASE OF TRAFFIC AT HunGERFORD TERMINUS’ 
Wesr Srranp.—The Terminus Company, in their prospectus, inti- 
mate that*6,000,000 of persons may be expected to pass annually 
through that portal. This gives upwards of 16,000 for every day in 
the year. How much of truth or how much of exaggeration may 
be contained in this statement it is unnecessary here to inquire; but 
bearing in mind that Hungerford will be the chief point of debarcation 
and embarcation of the railway passengers between the north- 
western division of the metropolis, and not only the southern 
suburbs, but all the southern districts of England, it is certain that a 
vast influx of persons will be brought this way by it, and these will 
principally pass the streets, to and from the terminus, in cabs and 
omnibuses. The passage-way of ingress and egress of the terminus, 
it is annouuced, will be by way of ‘what is now Hungerford-street, 
direct from the Strand ; the opening there being merely widened for 
the purpose. And it may reasonably be anticipated that when this 
terminus comes into working, as large an amount of cab and 
omnibus traffic as was ever concentrated on one spot will be accu- 
mulated in West Strand ; and the street here will, at particular times 
of the day, be rendered impassable by it.—Builder. 


Fes. 1, 1861. 
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TO CORRESPONDENTS. 
Sof Loews for Unding the volume enn te had from the publisher, price 2s. 6d. 


*o* We must those of our correspondents who desire to be referred to 
makers of inery, apparatus, dc., to send their names and , to 
which, after publishing their inquiries, we will forward any letters we may 


receive in answer. Such answers, published to catch the eye of an anonymous 

querist, are in most cases merely advertisements, which, we . 

venders will agree with us, should be excluded as much as possible from this 
umn. 


H. 8. (Dublin.)—Jx hand. 
A. G. (Glasgow.)—Taking all things into consideration, Colt’s. 7 
R. L. (Manchester.)—It is exactly as you suppose. Could you not do it your- 





J. H.—The sketch sent appears to represent accurately the inclined tube 
barometer 


F. D. C.—The Royal Agricultural Society, and many of the local agricultural 
societies, offer such prizes. 

ONE WHO HAS BEEN MISLED will see that we cannot use his communication in 
its present form, but it will not pass unnoticed. 

ENGINEER.—We do not find the letter in Tuk ENGINEER of June 29th last, 
mentioned by you. The cable, we believe, is described in a pamphlet, entitled 
“ The Globe Telegraph,” published by Stanford, Charing-cross. You omit to 
state to what “new telegraph” you refer as in use by the London District 
Telegraph Company. 

A Youne ENGINEER.—Candidates for the Indian engineer appointments must 
be under twenty-two years of age. Application must be made to the Depart- 
ment of Public Works, India Office, Victoria-stret. The passage out is free 
to successful candidates. There are many places where applicants may pre- 
pare for the examination. 

J. H. A.—A boiler 30 in. in diameter, made of best 4-in. plates, with double 
rivetted seams, should withstand a pressure of about 1,100 lb. per square inch 
before bursting. To lwad it to 500 lb. pressure, in ordinary working, would 
not, we think, be safe. For such high pressures water-tube or ‘*tubulous” 
boilers appear to be the safest. The temperature of steam of 500 1b. pressure 
per square inch would be not far from 500 deg , and iron is believed to retain 
its full strength up to temperatures varying between 400 deg. and 550 deg. 

AN AMATEUR AND SUBSCRIBER.—J/ economy of steam is of not much conse- 
quence in 80 small an oscillating engine, it needs no vaive-motion, in the strict 
sense of the term. By making steam and exhaust ports so as to open from a 
curved valve seat, concentric with the trunnions, and placing over this seat a 
stationary block, answering to an ordinary slide-valve, but having neither 
outside nor inside lap, the cylinder will, by its own oscillation, take and dis- 
charge its steam properly. The article ‘* Steam Engine,” in the twentieth 
volume of the Encyclopedia Britannica, is the best for consultation for the 
— you require. It is the latest and by Jar the best treatise extant on the 


rT . 
T. M. (Preston.)—A circular boiler of §-in. iron, and not exceeding 3 ft. in 
diameter, would be safe at 100 lb. pressure. With flat sides the fire-box 
should be stayed every 5 in. each way, to work at ordinary pressure. 
If the steam chamber were square, the staying would require to be 
heavy, and even then it would be less satisfuctory than a circular 
boiler, which would require no staying in the direction of any diameter. 
Your condenser may be of any convenient size not less than one- 
half the capacity of so small a cylinder, The air pump should have 
oneSth or one-fourth the capacity of the cylinder. Injection condensers 
are not measured by ‘‘ area,” but if you employ a surface condenser the tubes 
should present, say 6 square feet of surface for every indicated horse-power to 
be exerted. This, of course, is for your very small engine ; for large engines 
Srom 2 to 3 square feet of condensing surface per indicated horse-power are 
sufficient. The air pump, with a surface condenser, need not have more than 
two-thirds, or perhaps one-half the capacity necessary with a jet condenser, 





REPATENTING INVENTIONS.—MACNAB'S STEAM ENGINES. 
(To the Editor of The Engineer.) 

S1r,—An illustration of the above appears in your last impression. I beg 
to call Mr. Macnab’s attention to my specification, dated 27th December, 
1858 (No. 2962) where he will find the use of superheated steam in cylinder 
casings secu’ I have also had paddle engines at work some considerable 
time, arranged as he describes, and fitted with surface condensers, as described 
in my specification. F. W. Turner. 

Lilansamlet Foundry, Swansea, 23rd January, 1861. 





HARDENING CAST-IRON.—COVERING WIRE. 


(To the Editor of The Engineer.) 

Sir,—Can any of your readers kindly inform me of a receipt for hardening 
cast-iron : Ido not mean by the use of prussiate of potash, but hardening 
= throughout similar to steel. Any information on the subject will greatly 
oblige. 
I see in last week’s ENGINEER an inquiry for a machine for covering wire. 
Mr. Lewis, 51, High-street, Bloomsbury, may be able to answer it, as he is 
a manufacturer of such articles. G. J. CockELL. 

1, Salisbury-court, Fleet-street, 28th January, 1861. 


[ Messrs. Hall and Wells, of Manajfield-street, also cover wire.—Ep. E.] 





SLIDE-VALVES. 
(To the Editor of The Engineer.) 

Sir,—Referring to “a geometrical delineation of a method of admitting 
equal quantities of steam to either end of the cylinder,” which appeared in 
your last, I would respectfully beg to propose to Mr. Adams the following 
questions, with a view to the better understanding of his letter :— 

1. It stated that, by simply shifting the position of the centre o, of the 
lever 0, x, the admission of steam may be altered, and the lead not 

ected. 


aff " 

If so, will Mr. Adams favour your readers with the proof ? 

2. Are the quantities 20,15, and 2 per cent. assumed or determined? If 
the latter, in what way ? 

3. What is the nature of the curve that must pass through the points 
r, 8, p ? and how can it pass through the points s and x, in the line o, p, 
unless they coincide ? 

I thank you for the additional opportunity you give to discuss this matter 
in your columns. Joun Paton. 





STREET RAILWAYS. 
(To the Bditor of The Engineer.) 

Sir,—With increased trade, the streets in our cities and large towns un- 
fortunately do not admit of expansion. Neither can they be removed, or 
the buildings “‘set back,” as in some parts of the world. It becomes, then, 
@ necessity to separate the goods from the passenger traffic, and provide 
more commodious vehicles, moving at a quicker rate, ‘to keep pace 
the times.” 

Street railways, then, suggest themselves as being available to improve our 
mode of locomotion, as shown by their introduction into Birkenhead, 
Liverpool, and Manchester, at which latter place the inhabitants have had 
to thank ———— for improvements in this department beforetime = the 
introduction of the city omnibuses by MacEwen), but seem now determined to 
try a plan of their own, and have laid a line on the Pendleton-road, with a 
central guide, in which runs a wheel, to enable the vehicles to keep the track. 
Although thanks are due to our energetic transatlantic brethren for the 
initiative, yet I venture to say there must be t improvements in both 
road and vehicles over those at Birkenhead to Game general, and meet the 
ee of the public. 

'o do this, the road should be level with the pavement of the streets, 
presenting no obstruction to the feet of horses or wheels of vehicles in 
crossing at any angle. 

The gauge adapted, as far as practicable to the omnibuses in general use, 
and so as to use and leave the track ad lib. 


The cost should be low (about half the one at Birkenhead), and admit of | 


being easily maintained, renewed, or extended. 

To (pte the obnoxious system of nursing or obstruction by rivals, I 
woul the lines be leased to joint-stock companies, or laid by the 
corporations in the respective towns, with power to grant licenses to the 
several parties =—s the lines, subject to a code of rules being obsprved. 

Thus, by benefitting the million, a large revenue would be realised. 

It behoves, then, the authorities to at once bestir themselves whilst they 
have the opportunity, and establish a system that may prove, by proper 
management, of inestimable public benefit. 

= of od readers interested in the matter, 1 shall be glad to corre- 
7” with. 


thank you for many benefits received through the medium of your 
valuable journal. TRAM. 
Stourbridge, 26th January, 1861. 





FRICTION BRAKES. 
(To the Editor of The Engineer.) 

Str,—I should feel greatly obliged to any of your scientific correspondents 
who would furnish, through your cojamns, a practical rule by which to 
determine the diameter and breadth for the brake-wheel for a crane, the 

r of the drum, the leverage of the brake handle, and the pressure 
applied to it, and also the weight to be held being known, and the wheel 
assumed to be fixed on the drum-shaft. 

All those whose works I have consulted on the subject agree that the 
friction of bodies sliding on each other is directly as the pressure holding 


them in contact, and is entirely independent of the area of the rubbing 
. Few practical mechanics, however, I believe are of this opinion : 
and in your journal of the 28th ult., the writer of a letter in reference to the 





driving power of straps on pulleys, states distinctly that, “‘ other things being 

the same, the friction vaste with ' the breadth and diameter of the pulley. 

Is this so? T. L. 
69, Lombard-street, E.C., 28th January, 1861. 





RAILWAY ACCIDENTS. 
(To the Bditor of The Engineer.) 

Sirn,—A se many accidents have recently occurred upon the London 
and North-Western Railway from the breaking of tyres es P rtion, I 
believe, has been greater than upon any other line in the United Ningdom), 
and the principal cause assigned has been the severe frost. I am inclined 
to think there are other causes, and would suggest that inquiry be made 
whether the tyres were manufactured by the company, or were purchased : 
if the latter, it could be easily ascertained if any of a similar kind have 
been supplied to any of the railway companies in the northern parts of 
Europe, where the temperature is much lower than here. If the answer be 


in the affirmative, then ask if any breakages have occurred during the recent 
frost, and the result of the inquiries may probably lead to the discovery of 
the real cause. J. E. 


Manchester, 30th January, 1861. 





MEETINGS NEXT WEEK. 
InstituTION oF Civ, ENGIngERS.—Tuesday, February 5, at 8 p.m., con- 
tinued discussion upon Mr. Braithwaite’s paper ‘‘ On the River Wandle.” 
Socirty or Arts.—Wednesday, Feb: 6, at 8 p.m., ‘On the Condition 
of the Water Supply of London.” By Mr. G. R. Burnell, C.E., F.G.S., F.S.A. 
Civi, AND MEcHANICAL Eneoivegers’ Socrety.—Thursday, February 7, at. 
half-past 7 o’clock, ‘‘ Engineering Progress.” By G. W. Mac George. 
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CONDENSATION IN STEAM CYLINDERS. 


Ir is hardly an instant after steam is let into a cold 
cylinder before the latter becomes hot throughout. A 
moment before, it had a uniform temperature of, say 50 
deg., a moment after, its substance has been heated to 
perhaps 300 deg. But however instantaneous the effect 
may be, a great quantity of steam has been brought into 
action and condensed in the process. It may have been a 
marine engine cylinder, weighing, we will suppose, 
10,000 lb. To raise the temperature of such a 
mass of iron by 250 deg. requires some 275,000 
units of heat, and nearly 300 lb. of steam would 
require to be condensed from a total heat of 1,200 deg. to 
300 lb. of water at 300 deg. to afford such heat. The 
cylinder may have a — of 100 cubicft., but the 3001b. 
of steam which have n condensed in heating it must 
have occupied, at the usual pressure, from 2,000 to 2,500 
cubic ft. More than 2,000 cubic ft. of steam, therefore, 
have almost instantaneously entered a space capable of 
containing but 100 cubic ft. Something of this kind 
always occurs in starting a steam engine into motion, and 
the hot water which issues at the cylinder-cocks is a proof 
of it. Some intelligent engineers have even been led to 
attribute boiler explosions, in cases where they have 
occurred at the moment of starting the engine, to the 
excessive condensation of steam in the cylinders, the cor- 
respondingly instantaneous reduction of pressure on the 











heated water in the boiler, and the consequently violent | 


disengagement of steam and os of water in the 
manner which has been so fu discussed in former 
volumes of THE ENGINEER. Without pursuing this 
hypothesis, it is sufficiently evident that, if this process of 
heating the cylinder had to be repeated at every stroke of 
the piston, the waste -! = would ~ a and jad 
most purposes, especially for ocean steam navigation, the 
am eae Fors. be choshately im nested 

But, does the cylinder, once heated to the initial tem- 
perature of the steam, retain all its heat? On the con- 
trary, we know it to be advantageous to clothe the 
radiating surfaces with felt, or other non-conducting 
material, for experience proves that less coal is thereby 
required. But even supposing all outward radiation from 
the cylinder to be effectually prevented, would there then 
be no dissipation of heat? On a moment’s reflection we 
perceive that, in non-condensing engines, the space in- 
cluded by the cylinder is cooled to 212 deg. at each 
exhaust, while if it be placed in communication with a 
condenser, the pervading temperature falls to about 100 
deg. However short may be the period of exposure, iron, 
heated to 300 deg., more or less, cannot retain all its heat 
in an atmosphere of 212 deg., or in a vacuous space at 100 
deg. Some heat must be given out. How much? Here 
is just where our inquiries have not, heretofore, been 
sufficiently close ; it is here that we have in a great degree 
overlooked a vital condition of steam economy. We may 
easily satisfy ourselves however, that, if the mass of the 
cylinder required to be re-heated by no more than 
even 5 deg. at each stroke, the steam condensed in the 


| process would, in many cases, equal an entire cylinder-full 


the 


of steam of the working pressure, in addition to 
If 


cylinder-full actually expended in making the stroke. 
we are working steam at full stroke, every part of the 
interior of the cylinder is ex d, for one half of the 
whole time, to the full initial temperature, and for the 
other half of the time (whether the time be that of one 
stroke or of a day’s working) the same surfaces are exposed 
to a temperature of only 102 deg. or 212 deg., according 
as the engine is or is not fitted with a condenser. Without 
speculating in the premises, we may at once admit that 
the results of experience do not appear to show much loss 
from condensation in the cylinder, when working steam 
at full stroke. It is when high expansive working is at- 
tempted that, under ordinary circumstances, this loss is 
most apparent. Suppose the steam to be cut off at one- 
fourth of the stroke: the circular motion of the crank-pin 





being uniform, the time of making the first quarter of the 
stroke is one-third of the whole; the second and third 
quarters, or middle half of the stroke occupying one-third, 
and the fourth quarter of the stroke consuming the remainin: 
third of the whole period of the whole stroke. One-thi 
of the time of one stroke is one-sixth that of a complete 
revolution, and as steam is admitted only once at either 
end of the cylinder, during one revolution, the time 
during which dense steam is in contact with either end, 
when cutting off at one-fourth stroke, is but one-sixth of 
the whole time—ten minutes of every hour, or four hours 
of the daily twenty-four. At the instant of suppression 
the density and temperature of the steam then in the cylin- 
der fall together, although not in the same proportion. 
Cutting off at one-fourth stroke, the cylinder, at the middle 
of its length, is perhaps never in contact with steam as hot 
by 50 deg. as that to which the ends are respectively ex- 
posed at every revolution. The middle of the cylinder, in 
fact, is permanently cooler than the ends. In single actin 
pumping engines, indeed, where the cylinder is un rovided 
with a steam jacket, the temperature of the top of the cylin- 
der is permanently greater, by perhaps 100 deg., than that at 
the bottom. We have a practical proof of this in the fact 
that, in such cases, the metal packing of the piston, which 
-— be steam-tight at the bottom of the cylinder, often 
“blows steam” at the top, the diameter being necessarily 
—_ (if originally uniform throughout the length of the 
re) where the heat is greatest. Considering with what 
instantaneousness the metal of the cylinder will absorb 
heat from the steam, and considering the long interval for 
radiation—say, five-sixths of the whole time of each revo- 
lution, or of any number of revolutions—during which the 
inner surface of the cylinder, the eylinder-cover, ports, and 
the face of the piston, are exposed to a temperature averag- 
ing perhaps 100 deg., perhaps 150 deg., less than that of the 
steam originally admitted, were it remarkable if the mass 
of metal lost something of the heat stored up in it at the be- 
ginning of the stroke? Iron, it is true, does not radiate 
heat with great rapidity when its own temperature is but 
100 deg. or 200 deg. above that of the medium into which 
the heat is radiated. A thickness of one thirty-second in. 
will be nearly two minutes in cooling, in dry air, from 212 
deg. to 98 deg., the temperature at which it ceases to com- 
municate the sensation of warmth to the hands or face. A 
quarter-in, plate will require a quarter of an hour to cool 
to the same extent. But if there be any moisture on the 
surface of the iron, the abstraction of heat will be more 
rapid. Any condensation in the cylinder must be attended 
with the deposition of moisture upon the surfaces, and as 
this moisture has the temperature of the steam from which 
it was precipitated, it is ready, as soon as the pressure in the 
cylinder falls by expansion, to abstract heat, with great rapi- 
dity from the contiguous metal. A simple experiment once 
made by Mr. E. A. Cowper, illustrates the precipitation and 
re-evaporation of water inthe cylinder. By fitting a glass 
gauge tube toa cylinder without a steam jacket he ob- 
served that on the first admission of ordinary or un-super- 
heated steam, the interior of the tube was dull with moisture 
at the beginning of the stroke, and quite clear and dry 
towards the end of the same stroke. By comparing, how- 
ever, the water-equivalent of any given bulk of steam, 
worked at a known density, with the water actually 
employed, the loss from condensation may be exactly 
ascertained. Mr. Clark, and, in France, M. Le Chatelier, 
have shown that in high expansive working, in cylinders 
which are not so placed as to be — constantly as hot as 
steam of the initial pressure, the loss by condensation amounts 
to some forty per cent. of the whole quantity of water 
and fuel expended. Recent experiments have been made, 
under the authority of the Secretary of the United States 
Navy, which show a still more striking result. A cylinder 
3 ft. in diameter, with 8 ft. stroke of piston (the engine 
of one of the vessels in the American navy) was 
worked alternately for seventy-two hours, with steam 
of a total pressure of 31 1b., cut off, in one case, 
at ‘354 of the stroke, and, in the other, at thirteen-four- 
teenths of the stroke. The indicator diagrams, copies of 
which have been published, were excellent. The engines 
made 11 turns or 176 ft. of piston per minute, with expan- 
sion, and 14 turns or 224 ft. when working at nearly full 
stroke. About 5j lb. of coal were expended, per indicated 
horse power per hour, with expansion, and 5§ lb. without, 
the difference being against expansion. The water-equiva- 
lent for the apparent bulk of steam used, without expansion, 
was about 9°4 lb., for each revolution, tr cubic feet of 
cylinder space, exclusive of clearance, and the contents of 
ports, being opened at each stroke. With expansion, only 
20 cubic feet of cylinder were similarly opened, and the 
water-equivalent would have been but 3°56 lb. The actual 
quantity of water expended was, however, 10°4 lb. per 
revolution without expansion, and 7°26 lb. when cutting off 
at °354 of the stroke. In other words, more than 40 cubic 
feet of steam, of the working pressure, were admitted at 
each stroke, into a space which, without condensation, 
could hold but 20 cubic feet. The expansion curve, as 
shown on the diagram, appeared to be perfect, but this 
enormous loss from condensation, at a slow speed of piston, 
with a comparatively long stroke, more than neutralised all 
the advantage which would otherwise have been realised 
from expansion. ‘The American engineers who conducted 
the experiments, and who do not appear to have had any 
knowledge of steam jackets or superheated steam, have 
sapiently declared that “there is no gain by expansion!” 
Had they experimented upon an engine the friction of ° 
which, owing to bad workmanship or mal-adjustment, had 
been so great that the steam could not move it, we suppose 
they would have announced that there was no power in 
steam, or something equally to the purpose! The amount 
of the loss by condensation, and whether it is or is not 
greater than the effect derived from the steam after 
suppression, are, of course, entirely circumstantial. 
In locomotives, with short stroke and a high speed 
of piston, we need no — beyond every-day experi- 
ence that expansive working is not merely unattended 
with loss, but that it enables us to realise a very large and 
unmistakable saving of fuel. In working the locomotive 
Great Britain, Mr. Daniel Gooch’s experiments showed 
that by raising the link from the first to the fifth notch, 
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the consumption of coke, per indicated horse-power per 
hour, was reduced from 43lb. to 24Ib. Even in the latter 
case there was probably some condensation in the cylinder, 
for it is well known that many high pressure engines are 
worked without ever lubricating the cylinders ; indeed, we 
know of engines which have been running for years with 
no more oil or tallow in the cylinders than could enter at 
the piston rod stuffing-box. The high-pressure or small 
cylinders of Rowan’s double engines furnish another 
instance of lubrication by condensed steam, small as we 
believe the condensation to be. Steam, we should say, can 
have no more lubricating properties than air, until after it 
is condensed into water, and whilst an exceedingly thin 
stratum of the latter will undoubtedly suffice for the pur- 
pose, it should be borne in mind that where half the steam 
is condensed, the film of precipitated water may not be 
thicker than the one-hundredth part of an inch over the 
whole surface to which it adheres. In the American 
experiments, the deposition of 2lb. or 54 cubic inches of 
water, at each stroke, upon about 50 square feet of surface, 
would have produced a film of only 0075 of an inch in 
thickness—not one-fourth as thick as the paper on which 
THE ENGINEER is printed. 

How is this condensation, under expansive working, to 
be prevented? In the British Navy, the steam vessels of 
which consume 750,000 tons of coal per annum, expansion 
gear is not yet available. Neither is it to any extent in 
the Peninsular and Oriental, the Royal Mail or the Cunard 


lines. In the short-stroke screw engines we cannot safely | 


increase the initial pressure on the cranks; in the long- 
stroke paddle engines, the interval of from four to five 
seconds between cach admission of steam allows the cylinder 
to cool excessively when expanding to any extent. Then, 
too, we may consider the masses of iron in the cylinders, 
and the great extent of the refrigerating surfaces. In the 
Navy we shall soon have the Warrior and the Black 
Prince, with their 112-in. cylinders—the bore of Harvey’s 
great pumping engine at Battersea — the Mersey, the 
Orlando, and the Howe, with 100-in. cylinders, besides no 
end of 84-in. engines in other vessels. With a weight of 
many tons, these cylinders have from 150 to 300 square 
feet of internal surfaces each, the extent being still further 
increased in many of them by Mr. Penn’s “trunks,” 
famous for their power of absorption wherever heat and 
tallow are concerned. The packet steamers are not much 
behind, as witness the Arabia and the La Plata, with their 
103-in. cylinders and 9 ft. stroke, and the Persia with 
100}-in. and 10 ft. stroke. In such engines a high speed 
of piston is out of the question. Superheated steam, tt 
the superheating apparatus does not burn out too quickly, 
may keep the pF above the point of condensation. 
Steam-jackets will have very much the same effect, only it 
is idle to confine them to the sides of the cylinder, without 
provision for preserving the heat of the cylinder-covers and 
piston. The two ends of a cylinder, of any diameter, have 
the same area as the sides of the same cylinder for a length 
equal to one-half of the diameter. Mr. Blyth once made 
oscillating engines with 76-in. cylinders and only 33-in. 
stroke, the area of the two ends being upwards of 30 per 
cent. more than that of 33 in. in length of the bore. The 
steamer Bremen has 90-in. cylinders and 42-in. stroke, and 
the Warrior’s 112-in. cylinders are, we believe, for but a 
4-ft. stroke. Considering that, in expansive working, the 
full initial temperature of the steam is required to be kept 
up only in those parts of the cylinder to where steam of 
full pressure is allowed to enter, and that in the Mersey’s 
engines the circumferential surface, on which full heat 
must be maintained, would be, when cutting off at 
one-fourth stroke, only 26 square feet at each end, 
whereas one cylinder cover and one face of the piston 
present 109 square feet, with several square feet extra for 
ports, it is evident that a steam-jacket, unless it cover the 
whole radiating surface, does not go far enough. The 
cylinder cover and piston might, however, be made of some 
comparatively non-conducting substance, of a low specific 
heat—-a suggestion which has been made before, and 
which we would be glad to see acted upon. We doubt, 


nevertheless, whether condensation could be altogether | 


prevented, even by such means. If it were not for the pre- 
sence of tallow and its attendant scurf in the cylinder, it 


would be well to polish the inner face of the cylinder | 


covers and the faces of the piston. They might, indeed, be 
silver-plated, as with an excess of chloride of silver in the 
cyanide solution, cast-iron, although not the pleasantest 
material for the purpose, has been thus plated. It is not 


certain, too, but that galvanic agency might afford some | 


protection against condensation. At all events, it is an 
ascertained fact that, if a piece of polished zinc and one of 
tarnished lead are placed in contact in a humid atmos- 
yhere, the latter only, after the temperature has fallen, will 
be found to have received a deposition of moisture. As long 
as the two metals remain in contact the zine will be per- 
fectly dry. It has been proposed, too, to construct steam 
cylinders of wood, the pooh se of which, with a moderate 
thickness, is amply sufficient to resist the greatest bursting 
force of the steam, and to provide a wearing surface for the 
piston by inserting a thin metallic lining, something like 
that used by Mr. Beattie in locomotive cylinders; only, 
unlike Mr. Beattie’s plan, the cylinder would not be con- 
verted into a surface condenser by enveloping it in exhaust 


steam. It is not certain, however, whether the thin | 


metallic lining would not condense as much steam, ina given 


dime, as the present thick casting. An experiment might be | 


made to ascertain. Double cylinder engines also (Wolft’s 


engines), such as have been adopted by Mr. Craddock and 


Mr. Rowan, prevent any very great alternation of tempe- 
rature in either cylinder, and with a high initial pressure 
they present less total radiating surface, in proportion to 
the power, than marine engines of the wdlinicy kind. 
Such engines may work with a somewhat higher per- 
centage of friction than single cylinder engines, but the 
saving effected by the avoidance of condensation may more 
than compensate for this. As long, of course, as the inner 
surfaces of the cylinder absorb heat, so long must they 
radiate it also; but if their temperature be such that 
no condensation can occur upon them, the abstraction of 
heat will be trifling compared to that when actual moisture 


is present. In this point of view, moisture originating in 

riming is doubtless as bad (if it be as uniformly distri- 
Puted over the radiating surfaces) as the moisture of con- 
densation. Superheating, which has already accomplished | 
such excellent results, still —~ to be among the best 
preventives of the whole evil. We are aware that the 
ablest engineering talent in the kingdom is actively en- 
gaged upon the whole question, and we cannot doubt that 
available means will be found for mitigating, if not for 
entirely preventing, the loss under notice. 


THE RANGOON AND SINGAPORE CABLE. 

Ir anything were wanting to prove the necessity for 
adequate public supervision in matters connected with 
telegraphic concessions and contracts, and of the corrective 
influence of public opinion in regard to the management of 
telegraphic undertakings, the compromise lately effected 
of the action at law between Messrs. Newall and Co. and 
| the Red Sea Company would supply the deficiency. The 
| allusion in the Zimes of the 18th inst. to “the determina- 
| tion to prevent light being thrown upon telegraph contracts 
| and their results” was not made without ample cause for 
| the laconic protest. There are reasons for believing that 
| this compromise was occasioned by Government inter- 
| ference between the company and the contractors, and that 
| Government officials had become implicated in matters 
| which it was deemed expedient to seclude from legal in- 
| vestigation. And it is probable therefore that, in addition 
| to the £1,500,000 of the public money which was lost in 
the Red Sea undertaking, a further sum of considerable 
magnitude will now be paid by Government. For the 
present, however, we will leave it to those who are ac- 
quainted with the history of the cable to make their own 
inferences upon the fact of this compromise. Intelligitur 
illo plus quam dicitur. 

There a. we believe, been no official intimation of the 
fact, that the destination of the cable lately proposed to be 
laid between Rangoon and Singapore has been changed. 
There is some reason for this reticence on the part of the 
Home Office; for, although the expediency of uniting 
Malta and Alexandria by its means is fully recog- 
nised, it is extremely problematical whether it would 
now answer the purpose in view. We _ have been 
at considerable pains to obtain reliable information on 
the subject of this cable, and to reconcile several apparently 
contradictory statements, which on equally good authority 
have been made with respect to the management of the un- 
dertaking. A week or two ago we drew attention to several 
mistakes which undoubtedly had occurred in connection with 
this management. Our aim was, and is, a wholesome pub- 
licity, which may render past failure a lesson of future 
success, and which on other grounds is likely to be of 
benefit to telegraphic enterprise. With every desire to 
avoid unnecessary repetition, or to dwell upon the mistakes 
in question further than may serve a useful purpose, we are 
compelled to revert to an episode in the history of the Ran- 
goon cable, by which its existence became seriously endan- 
gered, and its soundness to some extent impaired. It 
requires no great chemical knowledge to anticipate the fact 
that an enormous mass of vegetable substance in contact 
with iron, and exposed to the action of the atmosphere, is 
likely to become subject to important chemical changes 
unless suitable precautions be adopted. The first conse- 
quence of these changes will be an evolution of heat. The 
changes themselves are due to the partial oxydation of the 
metal, whereby a compound is formed which possesses, to 
an extraordinary degree, the property of readily yielding a 
portion of its oxygen to surrounding vegetable matter, and 
thereby destroying its organic nature. In practice it has 
been found that jute fibre is less susceptible of change than 
hemp; and also that an admixture with tar effectually 
limits the tendency to decomposition. There is no 
doubt that these facts have been completely over- 
looked in the manufacture of the cable in question. It 
would be difficult in any case to attach blame in this matter 
to the contractors, who acted throughout under Government 
control and supervision. But we have sufficient evidence 
that the use of jute and a plentiful admixture of tar was 
| recommended by the contractors. We have, therefore, only 

to deal with the question of the iron tanks, which were 
vidently apenas Gade at the works and on board the 
Queen Victoria for the preservation of the cable. On this 
point some misconception exists, which it is our duty, if 
possible, to remove. The statements contained in our 
former article with respect to these tanks have been con- 
firmed by evidence which it is impossible for us to doubt ; 








| ployes. 





| and which, like our information in the first instance, 
proceed from persons who have no immediate inter st | 
in the question at issue. On the other hand, in the letter | 
dated 16th January, 1861, which appeared in our last | 
issue, from the eminent electric engineer appointed by | 
Government to test the cable, the following statement | 
occurs :—* When we were invited to undertake these tests 
it was understood that, according to contract, the cable 
was to be submerged both at the works and on board the 
ships, which ——— the contractors failed, however, 
to fulfil—certainly without my consent in the matter.” 

Whatever interpretation may be put upon this paragraph, 
it is evident from the letter from Mr. Siemens, under date 
of December, 1860, that the cable when manufactured was 
placed in tanks at the works. In this letter the following 
| passage occurs, which at first sight might appear contra- 
dictory to the foregoing extract.—* After the cable had 
| been about ten days on board (having left a wet tank on 
the contractors’ works), very marked effects of heat resulted 
from the indications of the thermometer coils inserted into | 
the interior of the mass of the cable.” It would appear, how- 
ever, that the cable was actually tested by Mr. Siemens, in | 
lengths of four miles, previously to its immersion in the 
re We have no explanation why this course was_ 
adopted ; but it does not appear to have any reference to | 
the steps which were necessary to ensure the preservation | 
of the cable. 

With regard to the employment of water-tanks on 
board the Queen Victoria, we have ample assurance that 
these receptacles were strongly recommended by the con- 
tractors; and that they were actually put on board the 








vessel by them. It is equally beyond doubt that they were 
subsequently removed by order of the Government em- 
It is somewhat unaccountable that this step 
should have been taken in opposition to the advice of Mr. 
Siemens. We cannot, however, but congratulate this 
gentleman that he at least appears to be morally free from 
responsibility with regard to the course that was pursued 
in dispensing with these tanks; but we have some fear that 
a portion of the sameis incurred by him in his official and 
associated capacity of Government referee. When we 
consider that no less a sum than £20,000 was put aside for 
experiments and electrical apparatus, to secure the perfec- 
tion of the cable, and that, in the face of remonstrance and 
protest, unaccountable blunders were perpetrated and com- 
mon precaution neglected, it appears both natural and just 
that the Government officials who had the control and 
management of the undertaking should be visited with 
censure. 
COTTON SUPPLY. 


MANCHESTER seems at last to be fairly aroused to the 
dangers of her position in relation to the supply of her 
great want—the raw material of her manufactures. The 
more provident and forecasting of her manufacturers have 
long been sounding an alarm, and decrying the folly of 
trusting to one source of supply when so many interests 
might suffer by its being crippled or destroyed. Hitherto, 
however, the appeal has only resulted at most in the organi- 
sation of asort of cotton mission, whose business it has been 
to diffuse cotton-growing information, and cotton seed, as 
well as to collect facts as to the probabilities of new fields 
of production being found, and their ultimate producing 
capability. The alarming eventsin America, which render 
it in the highest degree impolitic to depend at all on her 
for our future supplies, promise to give a thoroughly 
practical turn to their efforts without further delay. As it 
would only be safe to reckon on a diminished supply from 
America for next year even, probably a very largely 
diminished one, this great Manchester question—or rather 
this great British question—is, where can we really get an 
immediate supply? It is evidently not a moment too soon 
to look at the question thus practically. With the work of 
secession begun in earnest, no longer as mere bounce and 
bunkum ; with the probability of all the southern slave 
states joining the seceders before three weeks are over ; 
with hurrying armaments, both north and south, and the 
evident realisation of the fact that the doom of slavery or of 
the northern states is finally involved in the issue, it is not a 
moment too soon to take vigorous action for the supply of 
what America can neither have the means nor the power to 
send us in her ordinary quantities next year certainly, 
probably for a long time to come, possibly for ever. 

In this emergency all eyes turn to India as the only field 
whence it is possible large and immediate supplies may be 
drawn. Moreton Bay has immense cotton-growing capa- 
bilities, but has not labourers. Africa has large cotton 
production already, but we have no means of making it in 
quantities at present, and must wait the result of pending, 
and perhaps future, explorations before any large supplies 
ran be relied upon. Egypt, Turkey, and the twenty other 
places, whence small supplies are annually derived, are as 
yet but of trifling consideration, when demands so enormous 
are in question. There is little doubt but under the 
stimulus already supplied to production, and as due to the 
laudable exertions of the Cotton Supply Association, a 
considerable and ultimately important increase will take 
place from all the markets already opened, but this must be 
a gradual and slowly-growing increase of little value just 
now, when increased and immediate wants are pressing and 
clamouring for supply. India already grows the cotton 
we need, grows it cheaply, grows it largely; but when 
grown she can only carry it on the backs of bullocks, or 
leave it to rot on the road-side. 

Misfortunes never come alone. We suddenly require 
means of transit in our Eastern empire, just when the 
collapse of our Government there is most complete. Lon 
years of extortion and misrule seem to have oveneunned 
in complete powerlessness and prostration just at the most 
inopportune and disastrous of times. 

There is the cotton, and here is the pressing need for 
it, but how to bridge over the intervening span is just the 
difficulty. With an annual deficit of six millions and the 
consequent stoppage of all public works there is no chance 
of rehef from the Indian Government. The only imme- 
diate hope seems to be in the efforts that are being made 
to open the navigation of the Godavery. That stream is 
the highway through five hundred miles of country and 
for twelve millions of people. With an efficient organi- 
sation for encouraging the production of cotton, and the 
opening of the river transit, vast supplies are believed to 
be reachable, and after no great lapse of time. The forma- 
tion of a company with a capital of a million for the pur- 
chase of cotton here and elsewhere is now under earnest 
consideration in Manchester, and forms a very natural out- 
growth from the Cotton Supply Association, whose efforts 
were mainly preparatory and tentative. If Manchester 
men throw their usual energy into this work, doubtless 
something good will result. We hope that the gravity of 
the occasion will be motive strong enough to enlist general 
sympathy with the objects of the company. There has 
been a singular amount of inertia to oyercome, certainly in 
this work, but surely the pressure from without is now 
strong enough not only to overcome it, but to supply the 
much-required momentum for successful action. 

We make no apology for asking the sympathy of the 
country generally in favour of this great work. A branch of 
industry that produces roundly some fifty millions annually 
belongs not to Manchester, but to Great Britain. Any serious 
dislocation of this industry would soon make itself felt 
through all the channels of trade, and must excite sym- 
pathy in all classes and grades of the community. That 
we should have steady and reliable supplies of cotton has 
become a national question only second in importance to 
the question of food. So, undoubtedly, the Government is 
inclined to view it, as the Foreign Secretary has offered 
the services of the consular agents in promoting the objects 
of the Cotton Supply Association. The difficulties that 
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slavery creates in America, and that bad Government have 
created in India, are sufficiently serious to tax public and 
private energy, and they force themselves on us for solu- 
tion, inasmuch as they threaten us with calamities of most 
serious gravity. 








Bray's Traction Exarves.—It having been in contemplation for 
some time past by the Lords of the Admiralty to supersede, in a 
great measure, the employment of horses in her Majesty's dockyards 
by the use of Bray's steam-traction engines, some important improve- 
ments have been suggested in their manufacture, which are now 
being carried out in the construction of an engine on the improved 
system, to replace the one delivered by the ecmpany for the per- 
manent service of the dockyard at Woolwich. ‘The power of the 
new engine will be greater than that of the former ones, the area of 
the cylinders being nearly double. The framing will also differ, 
and will be somewhat similar to that of a railway locomotive, and 
an outside bearing is provided, which will considerably strengthen 
the wheels and prevent their laminating. The engines will be 
mounted on springs and the boiler suspended on trunnions to insure 
ts being on a level in ascending and descending uneven ground, 
and the steam will be superheated to prevent priming. ‘The engines 
on the old principle have been engaged for some days past in removing 
the Warrior’s engines and machinery from Messrs. Penn's factory 
at Greenwich, and, notwithstanding the extremely varied state of 
the weather and the roads, they have succeeded admirably. On 
Wednesday the intermediate shaft was removed for the Warrior's 
engines, weighing 40 tons, with the truck. 

Luts or THe Sea in Ancient Times. — Geologists have ascer- 
tained the fact that in earlier ages of our globe the ocean covered a 
much larger surface than it does at present; but the line of the old 
sea-coasts it is not so easy to ascertain. M. Marcel de Serres, a 
well-known geologist, points out # cireumstance which certainly 
appears, in many cases, to afford a satisfactory clue to the mystery. 
It is well known that there are certain kinds of molluscs which 
perforate rocks in every direction, and with such assiduity as to 
make them in the end fall to pieces. M. Marcel de Serres, while 
engaged near the hamlet of Saint-Apolis, in the neighbourhood 
of Pézenas, where the neocomian formation is well developed, in 
examining the effects of those corrosions, remarked certain perfora- 
tions, resembling the impressions of thimbles, on the cretaceous 
rocks which are situated on the southern side of the mountain-range 
running parallel to the Mediterranean. On the northern side, which 
is turned away from thesea, no such marks are to be seen. Now, 
considering that these perforations are unquestionably the work of 
the molluscs in question, and that these creatures chiefly inhabit the 
coasts, M. Marcel de Serris arrives at the very allowable conclusion 
that the sea formerly reached to the level of those perforations. In 
continuing his researches, he has been enabled to ascertain by an 
analogous line of argument, that the sea formerly reached to the 
basin of the Neffier, in the department of the Hérault, where he has 
found several marine polypifers of the genus Astrea perforated like 
the cretaceous rocks above alluded to. 

Periopican Retern or Warm Svunmers.—In January last a 
paper was addressed to the Academy of Sciences by M. Renou, in 
which he showed that severe winters followed each other in groups 
of five or six at a time, and generally recurred in nearly the same 
order of severity in the course of a period of 41 years, The same 
meteorologist has now in a second paper, endeavoured to unravel 
the mystery of the recurrence of warm summers. These he finds 
easier to characterise by their average temperatures than by their 
extremes; he establishes six groups as follows :— 
| 4. Bad, 17 deg. 

5. Very cold, 16 deg. 

6. Exceptional, 15 deg. 








1. Very warm, 2) deg. 

2. Good, 19 deg. 

3. Middling, 1s deg. 
These averages are all in centigrade degrees, as is customary in 
France. Still there are more difficulties to contend with in 
classifying summers, than in the case of winters. Thus, the 
summer of 1834 was very warm at Paris and Berlin, and cold 
on the contrary at Orange, showing a great variation within 
a comparatively small surface. Also, owing to difference 
of exposure, and want of corrections, old observations are less 
reliable in the higher than in the lower temperatures. As far as 
M. Renou has been able to judge, the period of 41 years is not so 
apparent in the case of summers as in that of winters; but the 
former seem to recur immediately after the expiration of the period 
of severe winters. The other seasons appear to be more easily 
amenable to the period of 41 years. M. Renou notices some curious 
coincidences; thus the minimum temperature of the year occurred 
in 1805, on the 18th of December, and in 1846 on the 19th of that 
month; in 1806 the same minimum fell on the 12th of March, and 
in 1847 on the same day. In both cases, it will be remarked, the 
interval of yearsisthe same. It is alsoa singular fact that the period 
of 41 years is precisely that which seems to belong to the return of the 
solar spots at the same season of the year. Late observations prove 
that the magnetic needle experiences a daily average oscillation 
which increases or diminishes with the number of solar spots; 
whence M. Hansteen has endeavoured to fix the period of these spots 
at 11 years; but a sufficient number of years has not yet elapsed to 
enable us to verify the assertion. 

Tre Frioatine or THE Queen Vicrorta.—The following are the 
details of the operation:—-Two portable steam-engines had been 
taken on board the vessel, and arrangements made for driving two of 
Gwynne’s pumps, which were put into operation on Monday morn- 
ing, at 11 o'clock, and found to work successfully. The cascades 
which poured from the sides of the ship gave evidence of the 
efficiency of the pumps. ‘The diver, Benjamin Harris, went under 
the vessel, and on finding the openings through which the water was 
admitted to the hull, he shoved in some felt, which had the effect of 
stopping a portion of the influx, and it was then found that the 
pumps were nearly equal to discharging the water as fast as it came 
in. It was soon obvious that if this contest between the pumps and 
the leakage could be maintained for a few hours the vessel would 
float as the tide rose. The engines were put to their speed, and the 
race continued with increasing prospects of success, and at five 
o'clock it was found that the vessel was actually afloat. So unex- 
pected was this result, that no steamer was alongside to take charge 
of the ship, and a message was hastily despatched to the Victualling- 
office, at Stonehouse, for assistance. The steamer Thais was 
promptly despatched to the assistance of the (Jueen Victoria, and atsix 
o’elock she was moved from her dangerous position, and taken out into 
deep water. It was quickly apparent that with one steamer much 
difficulty would be experienced in getting the unwicldy hulk into 
position, and especially as no time had been given for making suit- 
able arrangements on board the Victoria for the unexpected 
deliverance which had taken place. Captain Russell, however, 
proved himself equal to the emergency, and deserves as great credit 
for the coolness with which he acted at the critical moment as he 
will receive forthe judgment with which his previous arrangements 
were made, At half-past six o'clock the Lord Yarborough steam- 
tug came up, and with another steamer on each side, the Victoria 
was brought well under control, Fortunately the tide was still 
rising, and when she took the ground at an inconvenient spot it was 
oon possible to move her off to a better position. Precisely at high 
water (7.8 p.m.) she was grounded fore and aft on Cremill Beach, 
just.above the ferry, where the bottom is shingle, and will allow of 
her resting without damage. It is Captain Russell's intention to 
repair her where she now lies, av operation which will not be 
difficult, as at low water she will be dry. In this position it will be 
comparatively an easy task to repair her cufliciontly for conveyance 
tothe Plymouth Great Western Docks, where the capacious graving 
dock, which the other day accommodated the large steamship 
Bremen, will be able to afford all the requisite facilities for com- 
pletely repairing the Queen Victoria. We congratulate Captain 
Russell and the underwriters of the ship on the complete success 
which has attended their well-directed efforts, and which has saved 
a valuable vessel from destruction. 

















Wrovent Iron Liaursovse.—Mr. John H. Porter, of Birmingham, 
has just completed an iron lighthouse, 150 ft. high, which is about 
to be erected at Buda. 


Unsirep States Parent Laws.—We know of no good reason the 
Legislators of 1837 had for establishing discriminating fees, es- 
pecially unjust towards British subjects. There is certainly now no 
reason why this injustice should be continued. Undoubtedly it was 
designed as a retaliation for the excessive fees exacted at that time 
by European nations, the largest by England. Even this untenable 
reason, as these nations did not discriminate between natives and 
foreigners, fails by the reduction since effected. The law that exacts 
500 dol. of an Englishman for the same protection it grants to other 
foreigners for 300 dol., and to citizens for 30 dol., has no parallel in 
modern legislation. It is surprising that the framer of a law so 
liberal, and so admirable in its general features, should have so 
entirely misapprehended the grounds on which special laws for the 
protection of this kind of property can be justified, namely, the 
interests of the State. If this provision was designed to protect 
native genius, American inventors do not need nor ask for such pro- 
tection. If its object was to increase the revenue of this department, 
it defeated itself by almost entirely excluding foreign inventors. 
More American inventions are patented in England in a single 
week than English ones in America during the year. The construc- 
tion of the Pacific railroads will greatly increase the demand for 
labour, and create a fresh necessity for labour-saving machines. 
Let Congress equalise the patent fees; then, while it will be doing 
an act of simple justice and international comity, it will also do 
important service to the nation at large. New inventions, which 
are now lost to the United States by the unequal provisions of this 


law, have come under our notice, which would add millions 
to the wealth of the country every year of their use.— London 
American. 


Topine.—-Iodinue is an element which derives its name from iodso, 
a Greek word signifying “ violet-coloured;” but the transcendant 
beauty of the colour of its vapour requires further elucidation than 
simply saying that it has a “ violet hue.” If a little iodine be placed 
on a hot tile, it rises into a magnificent dense vapour, fit for the last 
scene of a theatrical representation. This remarkable substance was 
discovered by accident about fifty years ago. At that period chemical 
philosophy was in great repute, owing principally to the brilliant 
discoveries of Sir Humphry Davy. So singular a substance as 
iodine was to Davy a source of infinite pleasure. He studied its 
nature and properties with the fondness and zeal of a child at a 
puzzle map. His great aim was to prove its compound nature; but 
in this he failed; and to this day it is believed to be one of the 
primitive “ elements ” of the world we live*in. Iodine is found in 
almost every natural substance with which we are acquainted, 
although in very minute portions. The sea furnishes an inexhaustible 
supply of iodine. All the fish, the shells, the sponges, and weeds of 
the ocean yield it in passing through the chemical sieve. Whatever 
be the food of sea-weeds, it is certain that iodine forms a portion of 
their daily banquet; and to these beautiful plants we turn when 
iodine is to be manufactured for commercial purposes. The weeds 
cast up by the boiling surf upon the desolate shores of the sea 
islands would at first sight appear among the most useless things in 
the world; but they are not; their mission is fulfilled; they have 
drawn the iodine from the briny wave, and are ready to yield it up 
for the benefit and happiness of man, The inhabitants of the Tyrol 
are subject to a very painful disease, called goitre or cretinism; for 
this malady iodine is a perfect cure. Go, and have your portrait 
painted “as you are.” Photography tells the whole truth without 
flattery; and the colours used in the process are only silver and 
iodine.-—Piesse's Laboratory of Chemical Wonders. 


Liresoar Expenses AND Services.—During the year which has 
just closed, the National Lifeboat Institution has incurred £6,258 1s. 
on lifeboat establishments. The Institution has also expended on 
the repairs, stores, alterations, &c., of its 
£3,632 19s.; and £1,550 for exercising the crews of its lifeboats, 
making altogether a total of £11,441. During the past year the 
lifeboats of the Institution have been instrumental in saving 210 
lives. For these and other lifeboat services the Institution has 
voted £908 &s. 4d. as rewards. It has also granted rewards amount- 
ing to £203 4s. for saving 245 shipwrecked persons, by shore-boats 
and other means, making a total of 455 persons saved from a watery 
grave. A most satisfactory result, and clearly showing how much 
has been accomplished by the well-directed efforts which the Life- 
boat Institution has brought to bear on this humane cause. ‘This 
great and national work has, however, only been accomplished by 
the Society incurring liabilities to the extent of £5,419. With so 
sacred an object in view as the rescue of our fellow-creatures from 
an appalling death by shipwreck, it might be supposed that the Na- 
tional Lifeboat Institution had claims which would come home to 
the heart of every one inthis great maritime country. Such it may 
be hoped will be the case as its operations become more generally 
known, and thus an abundant harvest, not only of popular sympathy, 
but of general pecuniary support, will be the permanent result. The 
committee of this Institution do not, therefore, hesitate to solicit 
most earnestly the support of the community at large in aid of the 
benevolent objects of the National Lifeboat Institution. They 
cannot but sympathise with the vigorous efforts now being made by 
this society, to save the lives of shipwrecked crews. Their help 
was never more needed than at the present time, when, through the 
extraordinary exertions the society has made within the past few 
years, it has now 108 lifeboats under its management, for the main- 
tenance of which, in a state of thorough efficiency, a large perma- 
nent annual income is absolutely needed, if its humane mission is to 
be perpetuated. We may add, that contributions in aid of the phi- 
lanthropic and national objects of the Lifeboat Institution are received 
by all the London and country bankers, and by its secretary, 14, 
John-street, Adelphi, London. 


Ceriic Remars.—Our readers have probably not forgotten a 
controversy which arose among geologists about a twelvemonth ago, 
as to the antiquity of the human race, deducible, according to some, 
from the fact of certain flint hatchets having been found in the 
diluvium or old alluvial soil of Amiens. M. EL. Robert, in a recent 
paper addressed to the Academy of Sciences, returns to this subject, 
with a view to explain the existence of the relics alluded to among 
the fossil remains of animals known to have lived thousands of 
years before the human race, It is well known that enormous 
blocks of stone may be seen in the very midst of alluvial formations, 
without there being any rational way of explaining by what 
irresistible power such masses have been conveyed to immense 
distances from their original places or quarries, so to say. M. 
Robert attributes the locomotion of these erratic blocks, as they are 
called, to the agency of rivers breaking up after a long-continued 
frost. We may, in fact, suppose such blocks to have rolled 
down from the mountain-sides upon a frozen sheet of water 
forming a section of one of those large rivers which probably 
intersected Gaul ata very early period. The ice, in tude up, 
may have formed several large floating islands, one or more of which 
were laden with such blocks, which, being thus drifted away to 
immense distances, were at length deposited at some spot where the 
ice-field melted away. Such, then, being the engineering power of 
unaided nature, M. Robert is inclined to attribute to the same power 
the juxtaposition of a Celtic flint hatchet and the bones of a 
mastodon. The Asiatic races which first emigrated to this country, 
he thinks, established themselves in the valleys, which were more 
congenial than the colder tableland above, and were at the same time 
deeper than they are now. But the waters flooded the valleys, and 
drove these first inhabitants higher up, till they found themselves 
safe from inundation. Meanwhile their arms and implements left 
behind got mixed up with the fossil remains of bygone ages, released 
from their diluvium by the erosion of the waters, and washed down 
into the valley. This explanation, however ingenious, does not, un- 
fortunately, remove the main difficulty. If, as M. Robert says, these 
valleys were inhabited by man, where are the fossil remains of the 
inhabitants? Till a fossil man, or a remnant of a human skeleton 


be found in the diluvium, those hatchets will remain a mystery. 
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THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 


2784. Luiat Saccarvo, Schio, Venetia, “An improved apparatus and 
arrangement of paper for the substitution of this latter otoad of the 
cards of Jacquard looms.” 

2786. WiLLiamM CuarK, Chancery-lane, London, “Improvements in looms.” 
—A communication from Mr. Benoit Barlet, Boulevart St. Martin, Paris. 
— Petitions recorded 13th November, 1860. 

28.0. WittiaM CLARK, Chancery-lane, London, “ Improvements in journal 
or axle-boxes for railway carriages, whereby to effect the better iubrica- 
tion of the frictional surfaces."—A communication from Mr. James Hervy 
Deming, Paris.—Petition recorded 2st November, 1860. 

og HiprouyTe CHABROL and ALEXANDER Berson, Rue de 
Malte, Paris, “‘mprovements in the making of cages and aviaries for 
birds.” —Petition recorded 24th November, 1960" = 

2394. Grorek Francis Train, Liverpool, “ Improvements applicable to 
street railway carriages, part of which are suitable for other purposes.” — 
A communication from Ralph Nowell Musgrove, Philadelphia, U.S.— 
Petition recorded 26th November, 1860. 

2958. Richarp Epwarp Krex, Old-change, London, “Improvements in 
cocks, taps, valves, and other apparatus for stopping and regulating the 
flow of liquids, steam, and gas.”—Petition poten + | 3rd December, 1860. 

3104. CHARLES Stevens, Welbeck-street, Cavendish-square, London, “A 
new mode of obtaining an article resembling honey, and to be used as a 
substitute therefor.”—A communication from Frangois Vachon, Rue 
Laffite, Paris. 

$108. WitLiaM Scnoies, High Town, near Leeds, Yorkshire, “‘ Improve- 
ments in wire card-covering for carding wool, silk, flax, tow, cotton, jute, 
or other fibrous substances.”—Petitions recorded 18th December, 1860. 

3136. Davip ALEXANDER Morris, Pittsburgh, Pennsylvania, us. “Im- 
provements in the manufacture of sheet iron.”—Petition recorded Qist 
December, 1860, 

$154. Peter Srenck, Newton Heath, near Manchester, “ Improvements in 
separating copper from its ores.”—Petition recorded 24th December, 1860. 

8188. JEAN Lavon Sr. Cyr, Aveuste Josern Grignox, and PHin.irre 
Rog, Paris, ‘‘ Improvements in manufacturing fibrous materials, tissues, 
or other fabrics.” 

3190. LAURENT CHARLES Marie Joseru Vitcog, Courbevoie, Seine, France, 
** Improvements in apparatus or machinery for triturating textile bodies 
and other substances.” 

3192. HUMPHREY CHAMBERLAIN, Sandford Estate Pottery Works, Wareham, 

rsetshire, ‘Improvements in the preparation of clay for pottery 
purposes, which improvements are also applicable to filtering or cleansing 
liquids.” —Petitions recorded 29th December, 1860. 

6. WittiaM Cooke, Charing-cross, London, “ Improvements in apparatus 
for ventilating.” —Petition recorded 2ad January, 1861. 

16, Henry Dorreentks, Brussels, Belgium, ‘‘ Improvements in the process 
for obtaining pulp for the manufacture of paper from Indian corn and 
other similar plants.”—Petition recorded 8rd January, 1861. 

22. Prosrer Pimont, Imperial-street, Rouen, France, “ Improvements in 
apparatus for drying fabrics and other articles.” 








24. James Croker, Liverpool, ‘‘ Improved apparatus for indicating the 
number of persons, vehicles, or articles passing, or being made to pass, any 
place or part of a machine, especially applicable to ib , 


26. JAMES RicHARD ALEXANDER DoveLas, Hounslow, Middlesex, “ An im- 
proved mode of roughing the shoes of horses and other animals, to 
prevent them from slipping in frosty weather.”—Petitions recorded 4th 
January, 1861. 

80. Henry GIiLBER, bury, London, “ Improvements in 
sewing hi tion from Jacques Marie Clement 
Debras and Gabriel Léonord Bongard, Boulevart Bonnenonvelle, Paris. 

82. Bevan Groner Storer, Hackney, Middlesex, ‘ An improved method of, 

and hinery for, 1 ing, and for effecting the separation of gold 

from earthy and other matters containing the same.” 

84. LemvEL Dow Owen, New Oxford-street, London, “Improvements in 
bustles or skirt supporters.”—A communication from W. 8. and C, B. 
Thomson, New York, U.S, 

40. WituiamM Luck, Mabledon-place, Burton-crescent, London, “ An im- 
proved table or article of furniture.”— Petitions recorded Sth January, 
1861. 

42. Grorer Daypen Mease, Lake Chemical Works, East Jarrow, South 
Shields, ‘‘ Improvements in the manufacture of sulphuric acid, and also in 
separating copper and silver from their ores.” 

WittiaM Baoiey and Wititam Muixcuer, Birmingham, “ Certain 

improvements in coating metals and alloys of metals,”—Petitions recorded 

7th January, 1361. 
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| 50. Josepu JAMES WeLcH, Cheapside, London, “ Improvements in scarfs 


and cravats.”"—Petition recorded 8th January, 1861. 

£2. Dante, ADAMSON, Newton-moor, Cheshire, ‘ Improvements in steam 
engines,” 

56. Epwarp CLARENCE SuEPard, Victoria-street, Westminster, “‘ An im- 
proved apparatus for carburating gas for gas lighting.” — Petitions recorded 
9th January, 1861. 

62. SrerukN Movu.ton, Bradford, Wiltshire, ‘‘ Improvements in the manu- 
facture of india-rubber, applicable to springs, valves for machinery, and 
other purposes.” 

63. RicHARD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Treating lava 
and other voleanic substances, in order to fit: them for employment in 
certain arts and manufactures.”—A communication from Pierre Antoine 
Collard, Bas, France. 

64. CHARLES Newsomk, Coventry, ‘Improvements in looms for weaving 
ribbons and other fabrics.” 

65. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
tanning hides and skins.”—A communication from Samuel Dunseith, 
Philadelphia, Pennsylvania, U.S. 

66, JAMES Conry, Manchester, “Improved apparatus for communicating 
between the passengers and guard and guard and engine-driver on 
railways.” 

67. CHARLES HANSON GREVILLE WILLIAMS, Regent-square, Gray’s-inn-road, 
London, “‘ Improvements in the manufacture of dyes and colouring 
matters.” 

63. WiLLIAM Lonemat, Inver, Galway, Ireland, “ Improvements in harden- 
ing the surfaces of the rails of railways and the surfaces of the tyres of 
railway wheels, and in charring the surfaces of timber to be used for rail- 
way sleepers and other purposes.”—Petitions recorded 10th January, 1861. 

71. WiuL1AM Carson Corsan, Sheffield, ‘‘ Improvements in stoves, grates, 
or fireplaces.” 

73. Tomas Bromwicu, Bridgnorth, Salop,‘‘ A combined apparatus for 
combing and cutting the hair of the human head.” 

75. WintiAM Henry Muntz, Milbrook, Hampshire, ‘‘ Improved means of 
signalling or communicating with the guard or engine-driver in railway 
trains.’ 

77. WittiamM Epwarp Gener, Wellington-street, Strand, London, “ Im- 
provements in weighing hines.”—A ication from J. Charles 
Maag, jun., Lyons, Rhone, France. 

79. Tuomas Tertius CHeLLineworti, Buckingham-street, Adelphi, and 
JONATHAN THURLOW, Belvedere-road, Lambeth, London, “‘ Improvements 
in traction engines.” 

81. Henry Pawson, Leadenhall-street, London, “ Improvements in secale- 
beams and weighing machines.” 

83. NarHuan Ager, Upper Ebury-street, Pimlico, Middlesex, “ Improve- 
ments in stoves and ranges.” 

85. WiLLIAM Grorak Woovcock, West Bromwich, Staffordshire, ‘ Improve- 
ments in wrought-iron beams or girders and columns.” 

87. Marrizw ANDREW Mure and James McILwuam, Glasgow, Lanarkshire, 
N.B., ‘Improvements in looms for weaving.”—Petitions recorded 11th 
January, 1861. 

89. Gronce Wrient, Ipswich, Suffolk, “‘ Improvements in sewing machines,” 
7 communication from Theodore Stuart Washburn, Rochester, New 

fork, U.S. 

91. Josurtt CHARLTON, Manchester, “Improvements in the method of 
directing the streams of water employed in extinguishing conflagrations, 
and in apparatus connected therewith.” 

95. ELJAu FREEMAN Prentiss, Birkenhead, Cheshire, “Improved appa- 
ratus for regulating the flow of gas, part of which is applicable to the 
valves of steam engines.”"—A communication from Mr. D. H. Williams, 
Pittsburgh, U8. 

97. CuarnLes Apams Girarp, Boulevard du en ee Paris, ‘‘ Improvements 
in preparing colouring matters for dyeing and printing.”—Partly a com- 
munication from Mr. Georges de Laire, Paris,—Petitions recorded 12th 
Janvary, 161. 

101. Vincent Hawt, Royal College of Chemistry, Oxford-street, London, 
** Improvements in obtaining colouring matters.” 

103. Henry Cuirvorp, Greenwich, Kent, “ Improvements in apparatus to 
be employed in coiling and paying out electric telegraph cables,”—Partly 
a communication from Samuel! Canning. 

105. Henry Weaser, New Maldon, Surrey, “An improvement in window 
fastenings.” 

107. Joun Henry Jounson, Lincoln's-inn-fields, London, “ Improvements 
in machinery or apparatus for obtaining motive power.”—A communica- 
tion from Jean Joseph Etienne Lenoir, Paris.—Petitions recorded 14th 
January, 1861. 

109. Joun Siprsorrom, Harewood, near 
provements in fire-arms and ordnance. 

111. Joun Freverick Spencer, Newcastle-upon-Tyne, 
steam engines, and the y Pp 

113. CHARLES Bristow WALKER, Southam 
novel mode of advertising, signalling, giv 
tions,” 





! Mottram, Cheshire, “ Certain im- 
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115. Georce Davies, Serle-street, Lincoln’s-inn, London, ‘Improvements 
in the manufacture of blades for knives, razors, swords, bayonets, and 
other similar articles, and in us to be used in such manufacture.” 
—A communication from A’ Nadel, Paris. 

117. Micnet Cournton, Libourne, Gironde, France, ‘‘ Manufacturing tallow 
candles sup) ating a heat of 28 deg. without greasing or adhering, and 
extracting ¢ moulds whatever may be the atmosphere every two 


ours. 

119. Luctus Aurewivs Bieztow, High Holborn, London, “ Improvements 
in the construction of certain kinds of passenger ca .”—A communi- 
cation from Joseph Harris, jun., Roxbury, Massachusetts, U.S. 

121. Exenezer Stevens, Cambridge-road, Bethnal-green, “ Improvements 
in machinery for preparing dough and paste.”—Petitions recorded 15th 
January, 1861. 

123. WiLL1AM CouLrERr, Everton-road, Chorlton-upon-Medlock, Manchester, 
“ The use of joiners, cabinet makers, and others, called ‘ a bench hook.’ ” 

125. Joun Reavixe, Birmingham, “ Improvements in swivels or fastenings 
for connecting watches to watch-chains, for fastening articles of jewellery, 
and for other like purposes.” 

127. Joun Batury, is, Yorkshire, ‘An improved manufacture of belt- 
ing."—A communication from Charles tome Lille, France.—/etitions 
recorded 16th January, 1861. 


Patents on which the Stamp Duty of £50 has been Paid. 

122. Witt1AM WeiLp, Manchester.—Dated 22nd January, 1858. 

333. Feuix Mari« Bavpor, Paris.—Dated 20th February, 1858, 

1x”. Joun Gorpvon, Railway-place, Fenchurch-street, London.—Dated 23rd 
January, 1858. 

135. Gerona Epwarp Derine, Lockleys, Herefordshire. — Dated 25th 
January, 1858, 

—— WIeNALL Mipouey, Keighley, Yorkshire.—Dated 27th January, 

136. JeneMtAn Garnett, Otley, and Perer GARNETT, jun., Cleckheaton, York- 
shire.—Dated 26th January, 1858. 

152. Perek Bussi, Cannon-street, London. — A communication.—Dated 
28th January, 1858. 


Patents on which the Stamp Duty of £100 has been Paid. 
162. Joun Locknart, jun., Paisley, Renfrewshire, N.B. — Dated 23rd 
January, 1854. 
241, Prerre Josepu Merrvs, Paris. — Dated 31st January, 1854. 
212. Josian Latimer CLARK, Chester-villas, Canonbury Park, Islington, 
London.—Dated 28th January, 1854. 


Notices to Proceed. 

2264. Horatio Strap and Henry Giepuiiu, Halifax, Yorkshire, “ Improve- 
ments in finishing textile fabrics, and in the means or apparatus employed 
therein.” —Petition recorded 18th September, 1860. 

2289. JouN Henry Tayior, Lee-terrace, Blackheath, Kent, ‘“ Improved 
— for lowering ships’ boats, and disengaging same from the 

“K1es, 








2290. Victor Huiprotyte Laurent, Plancher-les-Mines, Haute Saone, 
France, ‘* Improvements in hinery or apparatus for forging nails, 
screws, bolts, rivets, and railway spikes.” 

2292. Joun Casu and Josern Casu, jun., Coventry, ‘An improvement in 
the manufacture of frillings to be applied to wearing apparel.” 

2296, Tuomas RicHarpson, Newcastle-upon-Tyne, and MANNING PRENTICE, 
Stowmarket, Suffolk, “Improvements in treating phosphotic matters, 
= obtaining products therefrom.”—Petitions recorded 20th September, 
860, 

2510. THOMAS FALLOws, Farnworth, near Bolton-le-Moors, and RicuarD 
Wid, Bolton-le-Moors, Lancashire, ‘‘ Improvements in fasteners for 
window-sashes.” 

2312. Joun ToMLINson, Nottingham, ‘ Improvements in fire-engines.” 

2315, Joun Jerson Rowiey, Rowthorne, near Chesterfield, Derbyshire, 

¥ ey in machinery for cutting or clipping hedges.” 

2516. Josepu Henry Tuck, Great George-street, Westminster, Middlesex, 
** Improvements in air-pumps, and in hinery for actuati 
~ Petitions recorded 22nd September, 1860. 

2824. Josia VAvAsseuR, Gravel-lane, Southwark, Surrey, ‘Improvements 
in machinery for rolling or polishing leather.”— Petition recorded 25th 
September, 1860. 

2335. WALMSLEY HarerkAves, Crawshaw Booth, near Rawtenstall, 
Lancashire, “Improvements in machinery or apparatus for washing 


woven fabrics.” 
y-street, Westminster, Middlesex, ‘‘ Improve- 





ig the same.” 





2336. CuarLes Burn, Delahay 
ments in the tram-rails of street railways to prevent horses slipping 
thereon.” 

2337. CHARLES Burn, Delahay-street, Westminster, Middlesex, “ An im- 
ae tram-rail for street railways.”—Peitions recorded 26th September, 
860. 

2857. JOUN ALEXANDER CALLANDER, Springfield House, near Ryde, Isle of 
Wight, ‘‘ An improved method of hanging doors.”— Petition recorded 28th 
September, 1860. 

2361. ALPHONSE DeLEsALLE, Lille, Nord, France, ‘ Means and apparatus 
used in steam — for expelling out of the cylinders the condensed 
water, and to employ this water for the alimentation of boilers.” 

2362, HENRY OFFERGELD, Eilendorf, near Aix-la-Chapelle, ‘ Improvements in 
drums and oe connected therewith for giving motion to shafts.” 
2364. Tuomas Roninson, St. Helens, Lancashire, ‘‘ Improvements in machi- 
nery for packing soda ash and other matters or substances in casks and 
other vessels.” — Petitions recorded 29th September, 1860. 

2376. Ronert Wuittam, Accrington, L hire, ** Imy its in penta- 
graph machines used for engraving metal rollers or cylinders employed 
= | a, calicoes and other surfaces.”—Petition recorded 2nd October, 
86u, 





2390. Josern Bower and Davin Farrar Bower, Hunslet, Yorkshire, “ An 
improvement in the manufacture of iron and cast-steel.”—Petition recorded 
rd October, 1860. 

2411, WiLtiAM McNavent, Manchester, “Certain improvements in steam 
engines.” —Petition recorded 5th October, 1860. 

2421, WiLtiAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in knitting machinery, and in the mode of operating the same.”—A com- 
munication from the McMary Knitting Machine Company, New York, U.S. 

— ARTHUR SARGEANT, Peckham, Surrey, ‘‘ An improvement in malt 

quors.” , 

2425. WiLLiAM Yates, Bromley, Middlesex, ‘‘ Improvements in steam 
boiler and other furnaces, and in apparatus connected therewith.”—Peti- 
tiona recorded Oth October, 1860. 

2433. Joun Abams Kniaut, Symond’s-inn, Chancery-lane, London, “ in- 
proved lathe for ribbon looms." — A communication from Etienne 
Calonnier-Peyron, St. Etienne, Loire, France.”—Petition recorded 8th 
October, 1860. 

2416. Epwarp Woxtuineton, Manchester, and Rosert Mitis, Rochdale, 
Lancashire, “‘ Improvements in apparatus for preventing the retrogression 
of railway carriages on inclines.”—Petition recorded 9tn October, 1860. 

- TuoMas Wi.sox, Birmingham, ‘“‘ Improvements in paper files or 

olders.” 

2481. JouNn CoLEMAN, jun., Woburn, Bedfordshire, ‘ Improved apparatus 
for raising and stacking straw and other agricultural produce.”— Petitions 
vecorded 11th October, 1860. 

2486. WILLIAM Epwarp Newton, Chancery-lane, London, “ An improved 
fastening for window shutters and blinds."—A communication from 
Augustus Reeve, Allowaystown, Salem, New Jersey, U.S.—Petition re- 
corded 12th October, 1860, 

2401, Mary Srrana, otherwise Hutcninson, Glasgow, Lanarkshire, N.B., 
‘* Improvements in the manufacture of lubricating oil.”— Petition reco: ded 
13th October, 1860, 

2200. Isaac Merritt Sinerr, New York, U.S., “ Improvements in the con- 
struction and fitting of steam vessels.” 

2511. WittiaM Epwarp Newton, Chancery-lane, London, ‘ Inprovements 
in tools or machines for the manufacture of certain kinds of metallic 
tubes.”—A communication from Felix Richard, Paris.— Petitions recorded 
Lith October, 1860, 

2558, Josern Burcu, Crag, near Macclesfield, Cheshire, “ Improvements in 
the construction of boilers for generating steam and other heating 
purposes,” —Petition recorded 19th October, 1800. 

2.05, Henry Cook, Cheetham-hill, Manchester, “An improvement in the 
manufacture of crinoline.”—Petition recorded 25th October, 1860. 

2 34 Tuomas Witson, Birmingham, “ Improvements in movable spanners 
or serew wrenches.”— Petition recorded 29th October, 1860. 

tio. Luter Saccarpo, Schio, Venetia, ‘‘An improved apparatus and 
arrangement of paper for the substitution of this latter instead of the 
cards of Jacquard looms.”— Petition recorded 13th November, 1860. 

cs0l, Pomme Unwix, Joun Unwin, and Joun Unwin Askuam, Rocking- 
ham-street, Sheffield, Yorkshire, ‘‘ A saloon barrel pistol knife.”— Petition 
recorded 1'th November, 1860. 

£868. JAMES Feiix Carosin, South-street, Finsbury, London, “ Improve- 
ments in treating cane-trash.”—A communication from Joseph Frangois 

Hugoulin, Réunion.—Petition recorded 23rd Novenber, 1860. 

£008. GEORGE Davies, Serle-street, Lincoln’s-inn, London, ‘‘Certain im- 
provements in the construction of steam boilers.”"—A communication 
from Richard Montgomery, New York, U.S, — Petition recorded 8th 
December, 1860. 

3026. RicHaARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
in implements for digging and breaking up the soil.”—A communication 


—_ mald Mann, New York, U.S.—Petition recorded 10th December, 

3076. Jou PHILLirs BARAGWANATH, Castle-street, Falcon-square, London, 
‘Improvements in hydraulic punching apparatus.”—A communication 
from Ricnard Dudgeon, Columbia-street, New York, U.S.—Petition re- 
corded 14th December, 1860. 





3084. Groner Davies, Serle-street, Lincoln’s-inn, London, “ Improvements 
in building bi ships, or other structures of iron or other metal.”—A 
communication Richard Montgo , New York, U.S. 

3085. Gzoree Davies, Serle-street, Lincoln’s-inn, London, ‘ Certain im- 
provements in rolling and corrugating plates of metal, and in machinery 
or apparatus employed for such —_— = communication from 
Richard Montgomery, New York, U.S. 

8086. GzorcE DAviss, Serle-street, Lincoln’s-inn, London, “‘ Improvements 
in the construction of iron or other metal beams, and in the machinery or 

paratus employed for such purpose.”—A communication from Richard 
ceeuees, New York, U.S.—Petitions recorded 15th December, 1860. 

3162. CuarRLes Lizars, Rue Lafayette, Paris, ‘‘ Improvements in gas 
meters.” — Petition recorded 26th December, 1860. 

$174. Witu1am Ropinson MvuLuiEy, Lockyer-street, Plymouth, “ Improve- 
ments in apparatus for steering ships or vessels."—Petition recorded 27th 
Dece 


7) A 5 

$180. Ina Drmock, Manchester, ‘‘ Improvements in machinery for cleaning, 

sorting according to size, and doubling silk and other threads.”—Partly a 

communication from Goodrich Holland, Windham, Connecticut, U.S.— 
Petition recorded 28th December, 1860. 

3189. Henry WiLuiamM Viner, Penzance, Cornwall, “Improvements in 
grand pianofortes.”—Péition recorded 29th December, 1860. 

1. EpwARD ToMLINSON, Manchester, ‘‘ An improved apparatus for facilitating 
the placing of cop-tubes on the spindles of spinning and doubling 
machines.” — Petition recorded 1st January, 1861. 

30. Henry Griieee, South-street, Finsbury, London, “Improvements in 
sewing machines.” — A communication from Jacques Marie Clement 
Debras and Gabriel Léonord Bodgard, Boulevart Bonnenouvelle, Paris.— 
Petiti n recorded 5th January, 1861. 

47. HERMANN Hirscn, Berlin, Prussia, “‘ Improvements in insulating the 
conducting wires used for telegraphic purposes.”—Petition recorded 8th 
January, 1861. 

56, EDWARD CLARENCE SHEPARD, Victoria-street, Westminster, Middlesex, 
‘An improved apparatus for carburating gas for gas lighting.”—Petition 
recorded 9th Jimuary, 1861. 

62. STePpHEN Mov.ton, Bradford, Wiltshire, ‘‘ Improvements in the manu- 

facture of india-rubber, applicable to springs, valves for machinery, and 
other pu ."—Petition recorded 10th January, 1861. 

109. Joun SmpExortom, Harewood, near Mottram, Cheshire, ‘‘ Certain im- 
provements in fire-arms and ordnance.”—Pétition recorded 15th January, 
1861 





And notice is hereby given, that all persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 


List of Specifications published during the week endin; 
25th January, 1861. ad 


1448, 7d ; 1455, 1s. 10d.; 1463, 10d. ; 1466, 1ld.; 1470, Ed. ; 1475, 1s. 6d.; 
1476, 7d. ; 1477, 3d.; 1481, 10d. ; 1482, 6d. ; 1483, 3d. ; 1485, 6d. ; 1486, 
6d. ; 1487, Gd. ; 1488, 3d. ; 1489, 1s. 1d.; 1490, 8d. ; 1491, 1s. 3d. ; 1492, 8d. ; 
1494, 10d. ; 1495, Sd.; 1496, 2s. 4d. ; 1498. 8d.; 1499, 1s.; 1500, 1s. 2d. ; 
1501, 3d. ; 1502, 3d. ; 1503, 3d. ; 1504, 10d. ; 1505, 1s. 10d.; 1507, 3d.; 1508, 
6d. ; 1509, 8d. ; 1510, 1s, 3d. ; 1511, 3d. ; 1512, 10d. ; 1513, 4d. ; 1514, Is. 1d. 5 
1515, 3d. ; 1516, 4d. ; 1517, 9d. ; 1518, 3d.; 1519, 3d. ; 1520, 3d.; 152), 
ls. 5d.: 1522, Sd. ; 1523, 3d. ; 1524, 3d. ; 1525, Is. 4d. ; 1527, Is. 4d. ; 1530, 
3d. ; 1581, 3d. ; 1532, 6d. ; 1533, 3d. ; 1534, 3d. ; 1535, Sd. ; 1536, 10d. ; 
1537, 3d. 

*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Soutl buildings, London, on receipt by him of 
the amount of price and Sums exceeding 5s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn. 














ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made oe Abstracts prepared expressly for 
Tux EnGingeR, at the office of her Majesty’s Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

1692. F. J. Risse, Great Bland-street, Southwark, “‘ Pressure gauges.”— Dated 
13th July, 1860. 

This invention consists in constructing pressure gauges in the following 
manner, that is to say :—Within the case of the gauge the inventor arranges, 
horizontally, a long lever, whose outer end acts upwards against an adjust- 
able spring in the said case, and the other end and fulcrum of this lever is 
within the said case. He connects the top of the said lever to a toothed 
quadrant connected with the index hand of the gauge; and the bottom of 
the said lever (and in a line with the upper connection aforesaid) is formed 
with a recess which rests upon the tup of a rod whose lever end is fitted 
with a piston working in a case screwed underneath the case of the gauge. 
The bottom of the said piston case is formed with a flange, to which is 
screwed another flanged piece of metal, the top of which has a circular 
recess formed therein to receive a flat disc of vulcanised india-rubber, or 
other elastic material, the upper side whereof is fixed to the upper flanged 
viece before mentioned. There is a small hole through the centre of the 
Goer flanged piece, and a screw cut around the said piece for connecting 
the gauge to a steam boiler or other reservoir of power. The steam or other 
power acting on the india-rubber aforesaid will raise the piston, and, liftin, 
the horizontal lever, impart motion to the quadrant and index hand, a. | 
thus indicate the pressure.—Not proceeded with. 

1696. W. ALLEN, Nottingham, and W. ALLEN, Carrington, Northamptonshire, 
** Prevention of incrustation and corrosion of steam engine boilers.”— 
Dated 13th July, 1860. 

The patentee claims, First, the employment of l liquid obtained 
from coal tar or gas tar for the purpose of preventing incrustation and 
corrosion in steam engine boilers. Secondly, the preparing of steam engine 
boilers by painting the inside thereof with coats of gas tar for the purpose 
of preventing incrustation therein. 

1702. T. W. MILLER, Portsmouth, “‘ Tubular boilers.”—Daied 14th July, 1860. 

This invention relates to improvements in the construction of boilers or 
steam generators, by forming and employing metal tubes spirally twisted, 
or twisted round the longitudinal axis, by which a variation in the section 
of such tubes may be effected, according to the form and number of the 
threads imparted to the metal tubes, as may be desired or found useful ; 
and such tubes are substituted for the ordinary cylindrical tubes of circular 
bore, which have heretofore been employed in the construction of tubular 
boilers, surface condensers, and for other similar purposes.—Not proceeded 
with, 

1726. J. Fuetcur, Accrington, Lancashire, * Regulating the supply and dis- 
charge of fluids to steam boilers, de.” — Dated 17th July, 1860. 

This invention consists, First, in an improved mode of causing a float to 
act on one or more taps or valves to regulate the supply of water or other 
fluid to steam boilers. Secondly, in causing a solid or hollow float to act as 
a disch: and vacuum valve, and also in an improved vacuum valve only. 
Thirdly, in attaching to hollow floats one or more tubes of metal or other 
suitable material, and icating with the at e, for the purpose 
of carrying off any liquid that may find its way into the float, and also to 
prevent its collapse. Fourthly, in improved modes of removing the sedi- 
ment that accumulates in boilers, and taking off the scum that collects on 
the surface of the fluid. Fifthly, in improved arrangements of mechanism 
for cleaning or sweeping the flues of boilers. 

1729. G. Spencer, Cannon-street West, London, “ Lubricating valves and 
pistons.” —A communication. — Dated 17th July, 1860. 

This invention consists of certain apparatus by which means the steam, 
air, gas, or vapour used as a motive power in engines can be impregnated 
with oil, tallow, or other suitable lubricating material in a finely divided 














state, thereby effecting a uniform, certain, and economical lubrication of 

the wearing parts of machinery, such as valves, pistons, cylinders, piston 

rods, and valve spindles, &c. &c. 

1755. D. SteKeL, Demerara, “ Pistons for steam engine and otherzcylinders.” | 
—Partly a communication.—Dated 18th July, 1860. 

The patentee claims, First, the mode of constructing pistons with circular 
plugs inserted in the body of the piston, and acted on by steam, whereby a 
constant and uniform pressure is maintained on the metallic packing. 
Secondly, the mode of introducing steam into the body of the piston by | 
means of two pipes working one within the other through a stuffing box. 
Thirdly, the mode of introducing steam into the body of the piston by 
means of separate and connected valves. Fourthly, the constructing metallic 
packing with wedges reversed. Fifthly, the mode of applying pressure by 
the employment of fluids on the segments of metallic packing for pistons 
all as described. 

1737. P. V. pv Trempey, and A. D. Martin, Rowen, France, “ Brake appa- | 
ratus.”— Dated 18th July, 1860. | 

This invention relates to the application of air pumped into or exhausted 
from a vessel having a piston working therein, or a diaphragm connected to 
the end or ends thereof, by which motion may be given through a rod or 
rods, and by the increased area of such piston or diaphragm in relation to 
the diameter of the pump, sufficient power may be obtained for enablin 
the rods and their connections to operate on, and sufficiently govern, bo’ 
as regards time and power, brakes, friction straps, clips, or bands, clutches, 
and other means of breaking, retarding, or regulating the speed of machi 
nery in motion. 

1753. T. TYRRELL, Guildhall- yard, London, ‘ Tubular boilers.” —Dated 19th 
July, 1860. . 
The object of this invention is to ise the 


ption of fuel in 





| employed or 


boilers in which the flame and gases of combustion pass from the fire-box 
through tubes on their way to the chimney. As this class of boilers is at 
mstructed, the streams of flame and heated gases carry with them 
through the tubes small particles of unconsumed carbon, whereby a great 
waste of fuel results. To avoid this, and also to ensure a proper oxygena- 
tion of the flame, the inventor Lye penne to lead air pipes through the fire- 
box and into the fire tubes, and to supply these pipes with air which will 
make its escape by lateral holes into the streams of flame and heated gases 
on their passage to the chimney.—Not proceeded with. 
1755. W. Cuark, Chancery-lane, London, “‘ Valve apparatus for regulating 
a of steam and other fluids.”—A communication.— Dated 19th July, 
1 


This invention cannot be described without reference to the drawings. 


Crass 2,.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Sc. 

_. = BraGGt, Sheffield, ** Tyres for railway wheels."—Dated 14th July, 


This invention consists in the formation of a ring or hoop of continuous 
wires, either of iron or steel, or both, or either or both combined, with 
plates or bars wound upon an expanding block or frame, and afterwards 
welded into a solid ring or tyre, either by the hammer or by rolls, or by any 
of the methods now in use for hammering, welding, or rolling tyres. 

1700. H. G. Austin, Canterbury, Kent, ** Propelling vessels."—Dated 14th 
July, 1860. 

This invention consists principally of an improved method of constructing, 
mounting, and feathering the floats of paddle-wheels, such paddle-whee 
to be employed either partially or wholly immersed in the water, being, 

'y pref , totally i d, and placed under the counter of the vessel. 
The floats are somewhat in the form of the paddle of a canoe, tapered 
towards the , and are proposed to be constructed of sheet-iron or steel, 
stiffened with internal ribs. They are mounted on spindles, which extend 
radially from the axis to the circumference of the wheel, and are feathered 
by causing them to perform one-fourth of a revolution on such radial axis, in 
contradistinction to mounting them and causing them to revolve, or partially 
i on axes parallel to that of the paddle-wheel shaft.—Not proceeded 
with, 

1705. 8. T. Cornisu, Mile Ead-road, London, *‘ Ships’ closets.”—Dated 14th 
July, 1860. 

This invention consists in the application of a slide valve or sliding plate 
for the purpose of closing the passage frum the closet to the sea.—Not pro- 
ceeded with. 

1711. W. F. Henson, Mew Cavendish-street, London, ‘‘ Railway carriage, 
buffer, and other springs.”—Dated 16th July, 1860. 

Springs for railway and other carriages, and for buffers and various other 
purposes, are frequently constructed by rolling or winding a flat parallel 
or taper steel bar into a conical spiralform, The pressure is applied in such 
a& Manner as to flatten the cone by causing its apex to approach its base. 
Springs have also been made of a flat steel bar, wound into a flat, spiral, or 
volute form, in which case the application of pressure tended to force the 
centre away from the outer coil, and to cause the spring to assume the 
form of a cone. These springs, when overstrained, are apt to break near 
the centre, or in some of the inner coils. By this invention the patentee 
applies a conical or conoidal plunger, or piece of metal or other suitable 
material, with a spiral step or groove, somewhat similar to the fusee of a 
watch, in such a manner that, as the pressure on the volute spring in- 
creases, this conical plunger comes in contact with the convolutions of the 
spring, one after another, commencing with the central convolutions, and 
terminating with the exterior ones, until all further action of the spring is 
arrested. ‘The central convolutions are thus first relieved from the pro- 
gressive increase of the pressure, and the pressure, which can come upon 
each convolution, may thus be properly proportioned to its power of 
resistance. 

1754. J. Saxsy, Brighton, Sussex, ‘‘ Working and governing railway points 
and signals,”"—Dated 19th July, 1560. 

This invention relates to further improvements upon inventions patented 
by the present patentee on the 24th June 1856 ( No.1479), and on the 11th 
October, 1858 (No. 2258 ), respectively, in connection with the working and 
governing of railway points and the signalling apparatus employed on 
railways. It consists in introducing certain novel contrivances and arrange- 
ments of parts, more particularly connected with the hand levers, cranks, and 
fittings at the signalling platform station or box, from whence the signals 
are transmitted, and the point opened or closed, or from whence directions 
or indications for those purposes are given by mechanical means through 
levers, cranks, and rods worked by a single man. The details of this inven- 
tion are lingly volumi 











Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 
1697. M. Henry, Fleet-street, London, “ Improvements in looms, and in the 
jacquard apparatus of looms.”"—A communication.—Dated 13th July, 

1860. 

This invention consists, in the First place, in the employment, in looms 
for weaving, of inclined wheels for driving the shuttle and actuating the 
batten or lay. ea the invention consists of an arrangement of guide 
boards or » for guiding the lead weights of the ae agg cords, and 
thereby preventing those cords from entangling. Thirdly, the invention 
relates to an improved jacquard apparatus. Heretofore, in known arrange- 
ments of jacquards, the usual mode has been to move the revolving bar or 
cylinder with its pattern cards to and from the needles, whereas in the 
improved jacquard, constructed according to this invention, the needles are 
brought to and from the cards or their equivalents, and the cylinder has 
only an intermittent revolving motion, and no to and fro movement ; a 
continuous band of perfora' paper rolled on the cylinder may be em- 
ployed instead of the usual cards. 

1701. S. C. Lister, Manningham, York, ‘‘ Preparing silks, flax, and other 
Jibrous material."—Dated lath July, 1860. 

This invention consists in popes. before combing or hackling, or a 
like process, silk, flax, or other fibrous material, upon screw gills, combined 
with an endless strap, so that the ends of the fibrous material being first 
combed out by the teeth of the gill are, as soon as they project beyond the teeth 
of the gill, seized, and further worked and split by a toothed endless strap, 
upon which the fibrous material is allowed to accumulate, and then re- 
moved from time to time by the workman. 

1713. S. Ivers, Halsham Moor, Lancashire, and M. Smitu, Heywood, “ Commu- 
nicating motion to, and for stopping, looms for weaving.”—Dated 16th 


July, 1860. 

The object of this invention is to communicate motion to, and to arrest 
the motion of, looms by means of a friction clutch box, mounted on the 
crank shaft, or on an additional shaft ¢ ted to the crank shaft, by 
gearing or otherwise. The movable part of the clutch box has a cone or 
frictional apparatus at each end, and is connected to its shaft by a sliding 
key and groove ; one end fits in the driving — which is loose on the 
shaft, and the other end fits in a friction box fixed to the frame side. 
When the loom is at work the sliding part of the clutch box is in contact 
with the driving pulley, but when the loom is to be stopped, the sliding 
part of the clutch box is moved laterally on the shaft, so as to release the 
driving pulley, which then runs loose. The loom may be stopped sud- 
denly by bringing the other end of the clutch box into contact with the 
friction box fast to the framing. When the driving pulley is furnished 
with a sliding clutch box at each side, it may be made to drive two looms, 
Not}proceeded with. 
1714. A. Situ, Me 

—Dated 16th July, 1°60. 
These improvements consist in the novel employment and use of five 





ost, ons, 


yfacture of velvet or other pile fabrics.” 





| threads to each *‘ dent”—three for the ground or the back of the velvet, 


and two to form the pile—and in so arranging the action of the ‘‘treddles” 
that each pick shall form a series of loops made by the last pick, the loop 


| to form the pile being raised every fourth pick (in contradistinction to 


formirg a series of pile loops every third pick, and raising the pile at the 


| distance of every third pick), by means of which improvement the pile is 


distributed over the surface of the fabric, instead of being in straight lines, 
and thus causing the ground or fabric to be better covered, and also a better 
class of velvet is produced with a less number of wires to cut out than by 
the usual method.—WNot proceeded with. 


1720. W. Birks and W. Birks, jun., Nottingham, ‘‘ Bobbin net or twist lace 
machinery.” — Dated 16th July, 1860. 

The patentee claims, First, the arrangement of bobbin net or twist lace 
machinery with two heights or sets of bobbins and carriages, placed one 
above the other, in which arrangement only one pair of point bars are 
lated for taking down the crossings of the threads of each 
set of bobbin threads, and so as to dispense with the use of spacing instru- 
ments between the two heights of combs or bolts, as described. Secondly, 
the arrangement of pusher machines with two heights or sets of bobbins 
and carriages placed one above the other, as described. 

1721. J. Turesaut, Whitechapel, London, ‘* Ornamentation of textile fabrics.” 
—Dated 16th July, 1860. 

This invention has ref to the or tation of textile fabrics, such 
as muslin, net, silk, cloth, or otherwise, by printing in any ordinary manner 
devices or designs thereon by means of cement, and subsequently dusting 
or coating the said printed devices with flock, metal, or other similar or 
suitable substances, and consists in employing for the said purpose a water- 
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THE ENGINEER. 











proof size or cement suitable for causing\the metal, flock, or otherwise, 

when coated or over the same, to adhere to the printed surface of 

the fabric, and render the same suitable for being washed or cleansed with- 

out injury to the printed device or design. 

1725. J. Henson, Watford, Herefordshire, and W. F. Henson, New Cavendish- 
street, Portland- , London, ** Canvas, &c.”—Dated 15th July, 1860. 

The patentees claim the manufacture of canvas, and other fabrics or 
materials of any suitable shape or dimensions, with a bend, ridge, or flat 
surface raised on the surface thereof, and uniting their edges by lapping or 
fishing them with a solution of caoutchouc or gutta-percha, or either or both 
of = said substances in combination with shellac, marine glue, or similar 
articles. 

1728. T. C. W. Pirrce and G. F. 8. IsneRwoop, Manchester, “ Power looms 
Sor weaving.” — Dated 18th July, 1869. 

These imy nts are designed for the purpose of weaving two, three, 
or more pieces of cloth or fabric in one loom, such two, three, or more 
ee ng ly and independent] factured in the ordinary 

rizontal position, and one above another. The invention for accomplish- 
ing the above named purpose consists in the novel and peculiar construction 

arrangement of the loom, and also in the adaptation of the same to the 
object required. The i t employ all the ordinary essential automatic 
feat of the power loom, and supply the same with two, or say 
three (for example), sets of warp threads (whieh may either proceed from 
one or three warp beams or rollers), three sets of healds or harness, three 
heights or places of threads through the reed, and three distinct shuttles, 
one for onh weft thread, but all three may run upon one slay or lathe, so 
as to beat up all at once, and thus to weave or make three (or more) sepa- 
= and perfect pieces in one loom, and at one operation.—Not proceeded 
with. 














o> oo Bride-lane, London, “‘ Manufacture of flock.”—Dated 18th 

vs . 
For the purposes of this invention the inventor takes mixed fabrics of 
cotton and wool, and by well known chemical and mechanical processes he 
rates the wool by destroying the cotton fibre mixed with it. The wool 
obtained, when it is properly cleaned and dried, he cuts up by means of a 
hi ini itable knives, and so reduces the fibre to the state of 





flock.—Not proceeded with. 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, §c. 
1730, A. C. Bamuert, Myddleton Tyns, Yorkshire, *‘ Reaping and mowing 
machines.” —Dated 17th July, 1860. 

This invention consists, First, in a coil or other spring we applied to 
the stem of the swivel wheel usually placed ender the front of the frame- 
work on the outside of the ‘“ Hussey Reaper,” to enable the machine to 
work more steadily over uneven ground ; this machine may further have a 
lever or ratchet for elevating or depressing the knife. Secondly, in applying 
asmall wheel mounted on a stem or otherwise from the inside of the frame- 
work of the “ Husse per” near to the first finger, which is of advan 
in backing the machine when it is used for mowing, and also to regulate the 
height of the knife ; it also reduces the friction of the slive which may in 
part msed with. Thirdly, in causing the driving wheel to bite the 

und when mowing, the patentee fixes teeth to radiate from the periphery 
yy screws or otherwise, so as to enable their | when required for 
reaping. Fourthly, in the application to the fingers of reaping and mowi 
machines of a lining or steel facing, rivetted or otherwise similarly fix 
thereto, forming an overhanging sharp edge for the knife to cut against, 
which renders the machine less liable to choke, and reduces the draught 
required. He also makes the upper part of the finger broader than the 
cutting edge, which keeps the crop better up to the knife. Fifthly, he 
makes the platform of reaping and mowing machines jointed over or in the 
rear of the finger bar to assist the raker in delivering the crop. He some- 
times uses springs to keep the platform in position till a sheaf is collected, 
when the platform is depressed by the raker pressing his foot on it to effect 
the delivery ; or he sometimes men one or more swivel wheels under the 
rear edge of the platform, over which a seat for the raker is fixed, who rakes 
the corn off in sheaves at the side of the machine. Sixthly, in forming the 
cam actuating the cutting knives of a thin undulating surface, which is 
embraced by two truck rollers mounted on the lever, which is actuated 
thereby, and transmits the motion to the knives ; and, further, he so forms 

e cam surface or surfaces that the knives shall move quicker at the times 
of cutting than at other times of their motion. Seventhly, in a revolving 
rake applied to swathe delivery machines having four sets of tines (more or 
less) which rakes the corn into sheaves; when one set of tines has collected 
a sheaf, the attendant releases the axis of the revolving rake, which delivers 
the sheaf and allows another set of tines to come round to collect the next 
sheaf. This rake is mounted on jointed bars, which the attendant 








with a lip which embraces the pl and which the pressure of gas at the 
eof the piece tends to collapee around it, and thereby make tight 
the joint. In riffing the barrels of ordnance and he makes use of 
a cutting tool of steel, turned or otherwise made to a cylindrical form, and 
having angular teeth, ves, or serrations turned or cut in it, which form 
the eames : for the finishing tool he employs a cylinder of steel 
highly 1 without ee a: these are = ae in a suitable man- 
land drawn through the undergoing the process of rifling in the 
usual manner.—Not proceeded with, 
1688. J. W. Epon, Manchester, ‘ Rifled firearms, guns, and ordnance.” 
Dated 13th July, 1860. 

This invention consists in giving an improved form or shape to the grooves 
cut in the bores of rifled fire-arms, guns, or ordnance. Instead of the rec- 
tangular grooves as at present adopted, the patentee makes them with sides 
hovler obtuse Jes with each other, or with sides of a curved shape. The 
invention commas be described without reference to the drawings. 


1691. F. J. Risse, Great Bland-street, Southwark, “‘ Gun locks.”—Dated 13th 
‘uly, 1860. 


vs k 

This invention consists in forming the lock of the following parts. First, 
as regards the sear plate of the lock, the inventor p' to make it out of 
a circular plate of metal, and to file notches therein into which takes a small 
catch lever, acted upon by a ~ + cocking the gun, and holding the 
hammer either at half or full cock. e sear plate aforesaid fits on to the 
square part of the pin which carries the hammer. He also proposes to use 
a spiral spring, instead of a wy V-shaped spring, such as is at present used 
for acting on the sear plate of the lock, by which he shortens the lock plate 
one half, and, consequently, does not require to cut away so much of the 
stock of the gun for letting the lock in. The aforesaid spiral spring is 
fastened by one end to the pin on which the sear plate is fixed, and the 
other end of the said spring is fixed to a flanged cap plate, secured to the 
lock plate, and the said cap plate supports the other end of the aforesaid pin. 
—Not proceeded with. 

1704. A. DE Neviers, New Cremorne-road, Chelsea, ‘‘ Breech loading fire-arms.” 
—Dated 14th July, 1860. 

This invention consists of an arrangement of parts, whereby the inventor 
is enabled to place a t number of in a chamber, which are 
successively transfe' into the breech chamber, and discharged from the 
barrel by simply cocking and pulling the trigger, the rifle or other fire-arm 
being held in an inclined or vertical position at the time of half cocking ; 
thus some fifty or sixty shots may be discharged in a very short space of 
time.— Not proceeded with. 


1723. H. GuoaG, Bdinburgh, ‘‘ Breech loading fire-arms and cannons.” —Dated 
17th July, 1860. 
This invention relates to the combination and arrangements of the parts 
of breech loading fire-arms and cannons, ary the movable breech of 
such fire arms is retained 1 ition, and a tight joint is obt 








means of a metal mount, and ha’ many small branch tubes about a 
foot ttached to it at suitabl apart as there are bed tubes to 
with a metal male screw to connect 


be inflated, each furnished 

it to the tube, and by which means he inflates 

taneously. i marasing Go pillow or bolster he avails himself of the 

same principle, and uses lar materials as for the bed, but he prefers 
the same somewhat like an ordinary writing desk when opened out, 

and he makes the cells either crosswise or lengthwise. 


Ciass 8.—CHEMICAL. 





Includi ial Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Puint, Paper, Manures, &c. 

1689. M. V. Bogu: B t Strasbourg, Paris,“ Canisters or vessels 


ET, l t de 
Jitted movable and hermeticully 
li other subst 


ing covers, Jor containing preserved 
tary or ted 13th July, 1860. 
This invention consists, mainly, in such a form and arrangement of cover 
as will it it to close hermetically 
Ceest the vente effecting this 
cement. ¢ inventor purposes effecting y means of a collar 
surrounding and holding fast together the canister and its cover. A p my | 
india-rubber or other similar ible subst: will in between 
the cover and its collar, which collar will be tightened by the thumb-screw. 
—Not proceeded with, 











Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus. 
Electrical Apparatus, Galvanic Batteries, §c : 
1717. W. Bauer, —- Bavaria, “ A ~ | method of laying down and 
raising or cutting off, for iring and other ¥ tele, 
cables, chains, or Bf ate =) Tech Juul , 1860. + “~ 
This invention ists of an app for the purpose of laying down 
or raising telegraph cables, chains, or ropes, without any torsion or kinks, 
A part of the us is constructed to be used for grasping te! 
cables and similar objects already laid, and cutting the same at any depth 
in the sea between two connected tongs, by means of which the inventor is 
enabled to raise the two ends so cut to the surface of water for th 
of examining and of re; the same. This said 








y in y 

between the end of the barrel and the breech, so as to avoid windage or 
escape of gas when the explosion takes place. For this purpose the patentee 
contacts a gun or other fire-arm or cannon with a le breech 
which moves on axes at or near its centre, such axes being supported and 
carried by the sides of a slotted frame or case, into the front end of which 
the barrel is firmly secured. The back end of the slotted breech e or 
case is bored, and has a female screw cut therein to receive a hollow screw 

lug, which is suitably formed for being screwed or unscrewed by a key or 
ever applied thereto, and this breech screw or plug has a square passage 
} ele it, and a slot or oun is found on one side through which the 
nipple on the end of a movable breech passes, when moved into and out of 
position for discharging and loading the piece. The back end of the mov- 
able piece has a female screw cut therein, of the same pitch as the breech 
screw just described, to receive the screw of the nipple which closes the end 
of the breech, and to which is attached a sliding cartridge case or breech 
lining, made of copper or other suitable metal, which projects a short 
distance from the end of the movable breech, comes up to a shoulder 
formed in the end of the barrel when the breech is screwed up ready for dis- 
charge, thus closing or covering the joint between the barrel and the breech. 
When the breech screw is screwed up tight, the square on its inner end passes 
over the square formed on the nipple, and thus screws up the nipple, and 
forces the cartridge case or lining a short distance into the barrel, and when 
the breech screw is withdrawn a short distance, and the slot or opening 
formed in it is brought opposite to theslot in the frame or casing, the breech 
may be moved horizontally or vertically on its axis into a position to receive 
a fresh charge, which may be of loose powder and ball, or a made u 
cartridge or ordinary Government ammunition may be used. The breec 
frame or case is formed with projections to at ach it to the stock or carriage of 
a gun or other fire-arm in any convenient manner. The cartridge case or 
lining to the movable breech may be dispensed with, the end of the movable 





breech bei round or accurately fitted and forced up to the end of the 
teeet by t a Neeech screw, as previously described. The invention is 





can 
raise if required, which may be also supported by a spring or other suitable 
support, in addition to the axis connecting the supporting bars of the 
machine. Eighthly, in machines fitted with a pivotted travelling wheel he 
locks the wheel in its normal position to prevent the machine scraping into 
the ground when it is backed, which locking the driver may readily effect, 
by means of rods and levers, chains, or other ap tus carried within reach 
from his seat. Ninthly, in cranking the finger bar so that the part near the 
fingers and the fingers shall be much nearer the ground than the part 
thereof which is fitted to the frame, in order that the machine shall be 
better adapted for acting on ridge or furrow land when used for mowing. 





Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
1722. W. E. Newton, Chancery-lane, London, ‘‘ Covering for roofs and walls.” 
—A communication.— Dated 16th July, 1860. 

The patentee claims, First, a transportable roof covering made of a 
foundation of cloth or its equivalent, covered on both sides with a water- 
proofing material, and having its surfaces protected from adhering the one 
to the other for the purpose Secrtbed. Second, a transportable roof cover- 
ing consisting of a central layer or web of cloth or its equivalent, covered 
on both sides with adhering layers of waterproofing, the outward side of one 
of which is covered with a layer of paper ‘fixed thereto by contact with the 
waterproofing while it is in a warm and plastic state, while upon and em- 
bedded in the outward side of the other layer of waterproofing, while in 
the state just described, is a layer of sand or its equivalent, forming the 
uppermost surface of the article. 

1741. 8S. P. and A. Jackson, Ashley-place, Bristol, ‘‘ Window sashes, &c.”"— 
Dated 18th July, 1860. 

In the manufacture of window sashes and other similar frames, metal 
bars, rolled or otherwise formed with a rabbet or rabbets to receive glass, 
have been frequently employed ; but the forming the joints between the 
bars (where they cross or abut the one on the other) by hand labour is 

pensi ow, ding to this invention, the sash bars (or bars on 
which rabbets to receive glass are formed) are notched or cut out as is 
required to make such joints by means of circular cutters, such as have 
heretofore used for cutting the teeth of spur wheels, and for other 
purposes, Each circular cutter is mounted on an axis, and is driven at a 
considerable velocity. Its periphery corresponds in form with the notch or 
cut it is required to make, and cutting teeth are formed on it. The metal 

to be presented to the cutters are supported on suitable tables or sup- 
ports, and their position thereon is adjusted so that the cut may be made 
in the position required. The table or support is capable of moving to and 
pant the cutter ; or the cutter may be le to approach the table if pre- 
ec) . 








Cass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
1687. P. M. Parsons, Arthur-street West, London Bridge, ‘* Improvements in 
ay Jire-arms, and in tools for rifling the same.”—Dated 13th 
uly, , 

In constructing cannon according to this invention, the inventor forms an 
outer shell or casing of cast-iron, which he bores out cylindrical or me ome | 
conical, and forces into it a tube of wrought-iron, steel, homogeneous metal, 
or other suitable metal or alloy turned to fit the interior of the cast-iron 
a. In some cases for heavy guns, he employs besides the inner tube an 
additional tube of any suitable metal or alloy, bored to receive the inner 
tube, and turned to fit the interior of the shell or casing ; this he forces into 
the outer shell or casing, and the inner tube he forces into it. For very 
large two or more tubes fitting the one into the other may be em- 
ployed in like manner. In guns intended to load at the breech, he bores 
them — through, and forms an annular recess around the bore in the in- 
terior of the breech near the end, and he closes the breech end by means of 
a plug provided with suitable 1 which take into the annular recess. To 
enable plug to enter, and its lugs to into the annular recess, 
1 and the Toe teed aah Gee 

to pass, plug introdu it is turned partly round, so as 

io taing the lugs in such a ition that they will be covered by the remain- 
ions of the e: flange josing the annular recess, by which 
means the plug is held in its place, and prevented from being forced back 
when the piece is " plug may be entirely loose, and intro- 
duced and removed by hand, but in some cases, and icularly in heavy 
ae engee pene an arm or frame in which it can turn freely toa 
inge or attached to the gun, in such a manner that it can be moved in 

and out of its place, and be turned on one side, so as to allow the charge to 
be introduced. For the purpose of preventing leakage at the plug, he em- 
ploys a ring or flange of copper or other suitable metal or alloy, provided 





PE je to guns and rifles, and to cannons or other ordnance. 
1733. P. VALLANCE, Bolton-road, St. Joha’s Wood, “ Telescopic sights for 
rifles and other fire-arms and ordnance.”—Dated 17th July, 1360. 

This invention consists in employing for this purpose a telescope arrar 
without any body or tube, the lenses being simply placed at a suitable 
distance the one from the other, and the space between them unenclosed. 
By this means the advantages of a telescopic sight are attained without the 
inconveniences resulting from any material increase of weight and compli- 
cation of parts. ‘the invention also consists in combining with a rifle or 
other fire-arm, or with a piece of ordnance, a telescope (to act as a tele- 
scopic sight), constructed on the Gallilean principle, and having cross 
wires, or other suitable sighting point, near the object glass of the tele- 
scopec. The arrang it the 7 tee prefers to make is as follows :—He 
employs as a fore sight a tube or frame containing cross wires, and imme- 
diately behind the wires he places a convex lens. For the back sight of the 
telescope he employs a plate or dise having a small —- init, through 
which the sight is taken, and he so arranges the plate or disc that the per- 
foration can be adjusted in position to give the requisite elevation for the 
different ranges : near or on this perforated disc a concave lens is Placed, so 
as, in combination with the lens or fore sight, to form a Gallilean telescope. 
On looking through the perforated disc, the cross wires of the fore sight 
will be clearly seen, and their point of intersection may be made to cover 
any object which appears in the field of view of the telescope. 

1743. J. Hunt, Birmingham, “ Improvements in hair triggers, or detents, for 
single or double barrelled guns or pistols.”— Dated 18th July, 1860. 

These improvements are intended to render hair triggers or detents more 
positive and certain in their action, in the means of effecting the detention, 
and in relieving the same, and this the ntee effects by the introduction 
of an additional weak spring and dog, which prevents any freedom or loose- 
ness in the parts, unless relieved by the trigger in the usual way. And 
although he introduces an additional spring, nevertheless it does not 
require any increased effort or pressure of the finger on the trigger for dis- 
charging the gun, to which this improved detent or hair trigger may be 
applied ; thus rendering them as safe as the ordinary trigger, unless 
accidental pressure is brought in contact with the trigger or triggers of such 
detents. 

1740. R. Oxtann, Plymouth, ‘‘ Gunpowder.” —Dated 18th July, 1860. 

This invention consists in the employment of refined nitrate of soda as a 
substitute for the saltpetre or nitrate of potash commonly used in the 

facture of gunp 











CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj ry, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

1683. F. AyckBourN, Mitcham Common, Surrey, ‘Tubular beds and bolsters.” 

—Dated \2th July, 1360. 

In carrying this invention into effect the patentee, in the first pan, 
constructs a case of tick or other suitable material, which may be sha) 
similary to ordinary mattresses, that is, with flat surfaces at bottom and 
top, and the sides and ends wallsided. He divides this case either length- 
wise or crosswise into several separate divisions or cells; when divided length- 
wise, which is for many reasons preferable, he has about four cells for a 
measuring six feet long, and two feet wide, and he allows about two addi- 
tional cells for every extra foot of width up to any size. He forms the first 
cell by cutting a piece of unbleached calico or other suitable material as 
long as the bed, and about four inches wide ; this is sewn in at a distance of 
about six inches from the side, both to the bottom and top surfaces of the 
case, so as to form when held out a nearly square division ; other similar 
pieces are then inserted at a like distance apart across the case, until 
the requisite number of cells are formed. These cells may be either left open 
at one end and closed at the other, or left open at both ends ; a flap or flaps, 
if opened at both ends, corresponding with the bed case, is or are then sewn 
on so as to fold over the cells, and be fastened firmly underneath by button 
ties, or other fastenings. He then prepares india rubber (East India is pre- 
ferable) with the ordinary well known vulcanising I ls, and —- 
the same to a suitable thickness in one or more coats on one side only of a 
cotton or other cloth or fabric, so as to produce water es and air proof 

ualities by any of the usual means in use. Sometimes places between 
ho conte of vu ber a layer or layers of tissue or other paper wetted with 
naphtha or other suitable spirit ; of this cloth he makes a bag or tube closed 
at one end, and having a small orifice or neck at the other for the insertion 
of a canteen or other metal mount: this bag should be made of two similar 

ieces of cloth, so as to have a seam or joint on each side, and not merel 

loubled over, and should be a trifle in every way than the bed cell 
into which it is ( when finished ) to be p! After having been subjected 
to the ordinary vulcanising heat and cured, one of such bags mg within 
each cell of the bed, and inflated by means of the ordinary bellows, or by 
means of an air tight tube, nearly as long as the bed is wide, made of vul- 





canised india rubber, or other suitable material, closed at both ends, having 
a neck and orifice in the middle to attach the nozzle of the bellows to by 





is carried b; 
the reservoir. R.A floating the cable in the reservoir the torsin 
power of the le, chain, or rope at a certain height through 
suitable guides will be removed by the ball or cylinder being allowed to 
float freely in any direction or round its axis.—Not proceeded with. 


CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1640. J. LEsuik, Condwit-street, Hanover-square, London, “ Manufacture of 
gas.” —Dated 7th July, 1860. 

For the purposes of this invention, in distilling coal or other substances, 
the gas, in place of being conducted off from the upper part of the retort, 
and thence into the hydraulic main, is caused to descend the retort at 
the lower part thereof into a chamber, and thence the gas is conducted off 
by a pipe at the upper part of the chamber to purifiers. The chamber for 
this purpose may be of any convenient form, having an outlet at the bottom 
and a syphon pipe to run off the fluid condensed therein ; also a pipe at the 
top to —~ the gas to the purifiers, The gas pipe at the bottom, and near 
the front end of the retort, descends into the chamber to about one-third of 
the depth of the chamber, which the patentee prefers to be about three feet 
deep and one foot in diameter. Several retorts may be connected with the 
same chamber, the chamber being suitably en . In all cases each retort 
oo have ‘ — a other valve hed - the entrance into the 

mber ; and in purifying gas a solution of a salt of copper (preferri 
the sulphate) is employed to saturate wood shavings, or other = —~4 
, through and amo’ which the gas is to pass, e purifying 
matters thus employ are from time subjected to the passage of 
tmospheric air gst them, to re-prepare them for the further purifica- 
tion of gas therewith. 
1643. J. NewMAN, Birmingham, “* Hooks and other similar dress faslenings.” 
Dated 7th July, 1860. 

This invention consists, Firstly, in bending or curving the back of an 
ordinary or swan bill-hook, so that the hook becomes a spring hook, and 
the eye when fastened is prevented from accidentally escapi Secondly, 
the invention consists in an improved form of spring clasp ; a disc of metal 

with a small stud at its 


is turned up into a spring, which spring is furnish 
int; the stud through the disc at about its centre and behind the 
the beak in fastening the 





, consequently the eye in its passage behind 
clasp depresses the stud, which stud, resuming its original position by the 
action of the spring, p the idental return of the eye. idly, 
the invention consists of imp: in the facture of belt or cloak 
clasps by covering the front shell or face plate of such clasps with silk or 
other woven fabric. The patentee takes a shell or plate flanged all round, 
and with an eyelet punched up from the centre, and he covers the front 
of this shell with the woven fabric, turning down the upon the edges 
of such woven material, and thereby securing the same. He then connects 
the front and back shells together by passing the eyelet of the front shell 
through an opening in the back shell, and turning the eyelet down upon it, 
and thus securing the two together. 

1645. J. T. Tayuor, Tucks'-gardens, Sloane-street, Chelsea, and G. Butler 
Charlton-street, Kentish Town, London, “ Stamping, printing, and 
embossing.” —Dated 9th July, 1860. 

This invention consists in the construction of a self-inking hand-press for 
stamping and printing, suitable also for embossing. The spindle attached 
to the die or ny | surface slides in the pedestal, and is supported by a 
spring, which rises it when the pressure is removed, At the same time 
the stamping surface is replenished with ink or colour from a pad, or 
reservoir, on a lever or levers, hung on a pivot, and in connection with the 
spindle, in such a manner that, when the spindle is raised, the ink pad is 
P upon the die, and removed aside when the die descends upon the 
table of the press. The spring may be helical, and may be placed around 
or within the spindle, or it may be of any other convenient form, as that of 
a detent spring, and applied to the pad lever by such an arrangement that 
the die-spindle and pad lever work together in ti The | be 
so hung as when removed from the die to bave its supply of ink or colour 
renewed from a reservoir ; or a fountain reservoir, covered with flexible 
material, —_ be used in which, by its pressing on the die, the ink or colour 
will be fo against the die through the cover, and this fountain may be 
inverted when the die is raised, in order to keep the surface moist. This 
apparatus may be placed and worked in any position. Two or more dies 
may be fitted to one pedestal or frame, and may be worked together or 
independently by direct pressure or by means of levers, The apparatus is 
adapted by Ghecenecting the self-inking portions for embossing. 


1643. H. Disston, Laurel-street, Philadelphia, U.S., ‘Hand saws.”—Dated 
1860 














4. 5 
This invention relates to certain improvements in the combined hand saw 
and square, for which letters patent were granted to John Henry Johnson, 
on the 30th September, 1857 (No. 2509), and consists, First, in securing 
direct to the saw blade, and adj t to, but independent of, the handle 
certain metallic strips which form the butt or stock of the square, so that 
the said strips may always remain at right angles to the upper edge of the 
saw blade, and may not be disturbed by any loosening of the handle, which 
is secured to the blade by separate and distinct attachments. Also in the 
application and use of a p be pointed projection, situated above the per 
of the blade at or near the point where it meets the hereinbefore 
mentioned metallic strips, the back of the blade from this projection to its 
extreme end being uated into feet and inches, and suitable fractions of 
an inch or other divisions, so that the sharp edged projection in conjunction 
with the graduated blade may serve to measure and mark off the measure- 
ments of timber and other objects. Secondly, in applying a spirit-level 
tube or tubes to the handle of a saw, in such a manner that the instru- 
ment may be used either as a Jevel or plomb indicator. bam Ty attach- 
ing the saw blade to the handle by means of tapered or conical p! screwed 
at the ends, and furnished with nuts, so that when by constant and ex- 
cessive strains the blade becomes loosened in the handle, it may be readily 
tightened up. And, lastly, in the application to the handle of a hand saw 
of a spring or tongue, situated within an orifice for the reception of a 
marker, whereby such marker is prevented from being accidentally shaken 
out of its place. 
1650. J. C. Maurie, Bordeaux, France, “‘ An improved daatic band for 
ining and tightening p l and waistcoats, drawers, petticoats, 
or other dresses.” —Dated 9th July, 1860. 
This band only extends round a portion of the body, and is fixed and 
at will. It is formed broad in the centre, and carries 
hook, button, or other means of attachment. The 
it is to be applied is furnished with and these carry 
button-holes, or other contrivance, to form a complete i 
oS fe (4, 
r loops, band to.exert more or pres- 
sure. For waistcoats, the band should be thi joops sewn to the 
back ; and for trousers and drawers a button-hole may be made to fasten to 
a button to prevent the band fulling when unhooked.—Not proceeded with, 
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1653. A. V. Newron, Chancery-lane, London, “ Portable ovens.”—A commu- 
nication.— Dated 9th July, 1860. 

This invention relates to an arranged oven (which admits of slight modifi- 
cations in construction) whereby the food to be cooked is operated on by 
the heat imparted to the oven prior to the introduction of the food thereto. 
The oven consists of a slab of fireclay, which forms the floor, and a dome 
or cover of the same material, which, when pon to the slab, forms a 
closed heating chamber. Both the slab and the dome are bound with metal 
bands to give the same strength, and facilitate the attach t of a suspend- 
ing handle to the dome for lifting it off the slab, and of a second handle to 
the slab for suspending the oven from a pot hanger in a chimney, or from 
any other suitable support. In order to heat this oven the dome is raised a 
little above the slab. When this has been allowed to burn for a sufficient 
time, it is removed, and the dome is lowered on to the floor of the oven and 
retained there for a short time to equalise the heat. It is then again lifted, 
and the food to be cooked being placed on the floor of the oven, the dome 
or cover is dropped over it. In a short time the heat retained by the 
thickness of the fireclay will produce the effect required on the enclosed 
food.—Not proceeded with. 

1654. W. H. Pritcnarp, St. Luke's, London, “ Apparatus for amusing and 
exercising childven,.”— Dated Vth July, 1869. _ 

For the purposes of this invention the patentee makes use of a light 
framing provided with a bearing or bearings supporting a vertical axis, so 
arranged as to revolve freely therein in one direction -_. such direction 
corresponding with that in which a child or children using the apparatus 
while learning to walk would move forward in a circular path, but not 
allowing a retrograde movement. ‘To the vertical axis named is or are 
attached one or more horizontal bars or levers, projecting at each side of 
the axis, such bar or bars being provided at one end with a belt to encompass 
the waist, or with other suitable arrangement whereby a child may be 
attached and supported, and having at the opposite side of the axis an 
adjustable weight to counterbalance the weight of the child, or a small chair 
containing another child may be used instead of the weight. 

1659. A. GREEN and W. H. Gover, Stourbridge, Worcestershire, ‘‘ Water 
tuyers.”—Dated 10th July, 1860. ‘ 

This invention consists in forming the nozzle of tuyers of a solid ring of 
metal, and in connecting it to the body of the tuyer by bolts or screws.— 
Not proceeded with, 

1664. G. Srnient, Woodbridge-strect, Clerkenwell, London, ‘* Protecting 
watches and other small portuble articles from being stolen froin the person.” 
—Dated Wth July, 1s60. : 

For this purpose the inventor proposes to employ for securing the watch 
or article to the pocket or garment a contrivance thus arranged. He employs 
a short chain, cord, elastic, or piece of web or woven fabric or equivalent 
attaching agent, having a swivel or other means for connecting it to the 
watch or article, and having also a pin or bar attached to it, most conve- 
niently at the centre of such pin or bar, which pin or bar is passed endwise 
through an eye, orifice, or opening, preferably swrrounded by an eyelet in a 
picce of cloth or other material to be sewn or otherwise firmly secured to 
the inside of the pocket or required part of the garment. The eye or open- 
ing should be of such size as to allow of the pin or bar being passed through 
it endwise, but not otherwise. The chain, elastic, or other connecting agent 
being fastened to the watch or article ; and the pin or bar passed endwise 
through the eye, or opening, and brought into or assuming a position trans 
verse to the direction in which it entered ; it would be retained by the piece 
of material through which it had been passed, and would thus retain the 
watch or other article, and protect it from being stolen. The connecting 
chain, cord, or equivalent, should be concealed by the pocket or garment, 
and in the case of watches the swivel of the chain or other connection may 
conveniently be attached just below the pendant.—Not proceeded wih. 

1665. E. Franquinet, Angree, Bdgiwn, ** Machinery or apparatus for rolling 
iron.” —Dated 11th July, 1s60. 

The mode hitherto adopted of manufacturing flat and square bar-iron of 
commerce requires a number of rollers or cylinders almost equal to that of 
the different sizes or widths of the iron to be obtained. But by the 
improved machinery or apparatus one pair of rollers is sufficient for the 
manufacture of several sizes of flat or square iron, without interrupting the 
action of the machine or changing the rollers. ‘The machine or apparatus 
is composed of two suitable standards, between which are placed the rollers 
or cylinders formed with grooves of variable width, according to the size of 
the square or flat bar iron required to be made. The axis of the upper 
roller works in euitable slide blocks, and may be raised by weighted levers, 
springs, or other suitable mechanism. ‘the upper roller is kept in its 
proper position by screws actuated by suitable gearing. 

1666. W. Hi. HAuL, Cannon-street, London, “ Gas regul .tors.”—A communica- 
tion.—D ted iith July, 1860. 

The object of this invention is to regulate the flow of gas through pipes, 
and it consists in the application of thin curved metal plates to the flexible 
diaphragm of a gas regulator, so as to impart to the said regulator the sen- 
sibility incident to the application of plates thereto, without impairing the 
extent of its action, or its flexibility, as is the case when the plates are 
made flat and clamped close to the diaphragm. 

1667. T. TROTMAN, Crimscot-strect, Bermondsey, ‘‘ Drese fastening.” —Dated 
1th July, 1860, 

This improved dress fastening consists of a wire doubled in the same 
manner as for an ordinary hook, the double part forming a kind of prong 
on which an eyelet or loop may be placed ; the ears by which this fastening 
is held are doubled backwards in the direction of the prong before stated, 
and, being in the same plane, and sewn flat upon the article of dress, keeps 
the prong flat down thereon, and prevents any tendency to its rising and 
falling over, which would have the effect of releasing its hold of the loop or 
eyelet, the whole being in the same plane prevents the liability to cut the 
dress in mangling or ironing, and besides, is little seen when a dress is 
fastened therewith.—Not proceeded with. 

1673. J. Davis, Cinder/ord, Gloucestershire, ** Prevention of accidents at mincs 
or pits."— Dated 11th July, 1560. 

This apparatus consists in attaching toothed racks on both sides of the 
pit, and the employment of a “ gaimborine” or frame of iron working in such 
racks... To this gamborine the cart or skip is suspended by chains. A box 
of metal containing a releasing spring is attached to the bottom of the 
winding rope, and the action of the apparatus is as follows {In winding up 
the skip, the rope proceeds smoothly over the pulley until the spring box 
comes up to the pulley; by contact with the periphery of the pulley the 
box is tilted, and the spring brought into action, releasing the skip chain, 
and having the gamborine or frame to which the cart or skip is suspended 
securely resting in the teeth of the rack. The spring box passes on with 

















the other end of the rope, and is caught by a suitable frame placed at any | 


convenient position to avoid its falling to the ground. 
1671. J. Gens, Brentford, “ Constructing submerged works.”--Dated 12th July, 
1860. 

This invention is for an improved method of constructing breakwaters, 
harbours, piers, jetties, bridges, forts, defences, and other works under 
water level by means of caissons formed of distinct water-tight cells, which 
may be floated to the proper site, and sunk by admission of the water, and 
the cells afterwards separately emptied of water and filled with concrete or 
other permanent building material, and also by means of a cylinder coffer 
dam wider at the bottom than at the top. 
1678. E. T. Hvaurs, Chancery-lane, London, “ 

A communicati: n.— Dated 12th July, 1860. 

This invention consists in ornamenting the shroud or winding sheet with 
religious emblems or symbols, to represent the particular religion te which 
the deceased person was attached whilst living, the colour being also varied 
to represent the state or station of life of the deceased. 


Shrouds or winding sheets."— 





1680. T. BREARLEY, Dock-street, Whitechapel, London, “* Producing and revi- | 


vying animal charcoal.”—Dated 12th July, 1860. 

These improvements are applicable to machinery. such as is described in 
the specification of a patent granted to Charles Frederick Parsons, dated 
Sth March, 18.8 (No. 445). In place of applying a fixed and stationary 
fire-place or places under a stationary platform or disc, as formerly, 
a fire grating, which is capable of rotating below the platform or dise, is 
used. ‘This fire grating is arranged to have a continuous or uninterrupted 
rotatory motion communicated to it. 

1681. P. GaanaM, Orjford-strect, London, “ Operating roller blinds "—Dated 
12th July, 1800. 

These improvements consist in substituting for cord, tape, or other band 
having breadth adapted for the successive coils thereof, to be formed one 
over the other, and to insure this correct action the inventor applies a pulley or 
other suitable guide near the pulley or wharve with another at a distance 
therefrom, according to the length of the blind, if desired.—Not proceeded 
with, 


1615. 8S. Penxes, Clapham, Surrey, “ Presses and modes of pressing, « pplicable | 


to cotton, emp, doc.” —Daled 4th July, 180, 

Under one modification for carrying this invention into effect, for press- 
ing cotton, hemp, wool, coir, hay, fibres, or other elastic substances, the 
inventor employs a novel description of vertical press, which he constructs 
of very strong boxed framing, of iron by preference, and furnished with 
strong flanges at the angles for supporting the whole, and firmly securing it 
laterally together. In the upper half of this framing he leaves suitable 
openings for conveniently feeding in the material to be operated upon. 
There are also very strong head and base plates, and through each of which 


and the entire of the framing at the angles or chief points of resistance he | 


inserts four strong iron bolts, with solid heads, and suitable fastenings for 
securing the entire framing vertically together, and likewise for resisting 
the vertical strain or tension when the press is in use. The lower part of the 

ress is furnished with strong hinged doors for convenience by lashing and 
taking out the bales when finished. In the base plate of this press he 


fixes a powerful hydraulic cylinder and ram, furnished with a set of 
suitable hydraulic pamps, which can 
other power. 


worked either by hand or 
In the upper part of the box framings he suspends a heavy 





| day and 100 years hence among all nations.” 


massive weight of portable construction. On the summit of the press he 

steam cylinder fitted with a piston and piston rod, and 
ished with a suitable gland, and through the head 
of the press to the pe the massive weight, and to which it is securely 
attached either by gibs and cotters, or by grappling hooks. This ¢, linder 
is also furnished with proper arrangements for preventing the possibility of 
concussion by any excess of steam. The steam is supplied from an ordinary 
steam boiler, and is used for the purpose of instantanzously raising the 
weight after the pressure of each bale. This cylinder is likewise furnished 
with suitable valves and pipes for regulating the admission and exit of the 
steam ; suitable palls for massive resistance are fitted into the upper sides of 
the press framing, and furnished with self-acting mechanism for securing 
the massive weight in position after each descent inside the box, and, which 
arrangements prevent the rebound which might otherwise take place. The 
palls also receive the upward thrust from the hydraulic ram beneath.—Not 
proceeded with. 

1620. J. SavaGE, Nottingham, “ Threading needles."—Duted 4h July, 
186). 

This invention consists of an arrangement of two plates, composed either 
of brass or other suitable material of certain length, according to the 
number of needles for which the apparatus is required ; for instance, 
supposing six needles are to be threaded all of the same size, or of six dif- 
ferent sizes, the patentee takes a brass or other plate of suitable length and 
thickness, through which he drills six holes nearly the size of the eyes of 
the needles intended to be threaded, and on one side of the plate he coun- 
tersinks or enlarges the holes to admit of the easier passage of the thread 
to be used; on the back of this plate he places another plate of 
the same length, but of about twice the width, and of about double 
the thickness of the needles to be threaded; there are two holes 
slightly slotted near the ends of this plate, through which are passed 
two small set screws, by which it is held securely to the first-mentioned 
plate, the holes in which lie over the same number of small slots, which 
are the width of the holes; from the slots to one edge of the plate 
grooves are cut for the needles to lie in, of various sizes, or of the same 
size, the thickness of the plate at the other side of the small siots forming 
stops for the heads of the needles to rest against while being threaded ; or 
if this apparatus is intended for threading needles used in sewing machines, 
then the other side of the plate beyond the slots has pointed grooves cut in 
it, so that the needle points may lie in them, and the eye of the needle is 
stopped opposite the holes of the first-mentioned plate, which, for machine 
needles, has saw gates cut in one edge to the drill holes, so as to allow the 
thread to be passed out, instead of the length of the thread having to be 
withdrawn through the hole; and the plates are capable of sliding upon 
each other for regulating or accommodating them for short or long pointed 
needles, 

1621. A. Dovin, Westminster, ‘‘ Excavating or clearing away earth, sand, and 
other substances, prior to forming foundations under water, and other- 
wise.” — Dated 4th July, 1260. i 

The patentee claims, First, the employment in apparatuses for excavating 
for a foundation under water or other purposes of a frame or ladder placed 
vertically, or nearly so, carrying pulleys or drums at bottom and top, round 
which endless chains or straps pass carrying buckets, which are caused to 
revolve, and thereby remove material or debris as described. Secondly, 
the employment of a travelling frame or platform for adjusting and re- 
gulating the position of the frame carrying the buckets, as described. 





1526. S. Krorkorr, Welbeck-street, Cavendish-equae, London, ** Apparatus 
Jor employing the dectric light.” —Dated ith July, 1800. 

The object of this apparatus is, First, to diffuse the light equally on the 
entire space of which the electric light occupies the centre. Second, to 
render the luminous rays supportable to the naked eye. Third, to collect 
or unite an undetermined number of the lights which separately and collec- 
tively would participate in these advantages. The above improvements are 
obtained by means of one or more reflectors, acting circularly in open spaces, 
and to which are added, for covered spaces such as towns, reflectors 
acting obliquely to light up the street and interior of houses.—Not proceeded 
with, 

1630. A. V. Newton, Chancery-lane, London, “ Spring butt hinge.” —<A com- 
munication.—Duted 5th July, 1860. 

This invention relates to an improvement in that class of hinges called 
the butt hinge, whereby the leaves of the hinge, and consequently the door, 
shutter, or gate to which they may be applied, are acted upon by a spring 
that is enclosed within the eyes of the hinge, and the spring is capable of 
being adjusted so as to act with greater or less force upon the 
leaves, either to keep them open or to keep them closed by its recoil.— 
Not proceeded with, 

1637. E. T. Hugues, Chancery-lane, London, “ Pressing and ironing.”—A 
communication.— Dated 6th July, 1350. 

This invention cannot be described without reference to the drawings. 

1690. C. T. Jupnins, Ludgate-strect, London, ‘ Sewing machines.”—Partly a 
connunicution.— Dated 13th July, 1860. 

The documents relating to this invention are with the law officer, and 
cannot at present be seen. 

Macuine-MApeE Cuatns.—Machinery has been perfected in America 
for the manufacture of chains of every description. The smallest 
chains as well as the largest are constructed with a surprising 
rapidity and exactness. ‘Those for trimming jewellery, little larger 
than an ordinary pin, to the largest ship cables, The machines for 
the manufacture of watch and other small chains have fbeen brought 
from America, and are now used at Birmingham, each doing the 
work of fifty hands, and more perfectly than it is possible to accom- 
plish it by manual labour. The machines for manufacturing cables 
have not, we believe, been used in this country, though for some 
time employed toa limited extent in America. Many of the cables, 
we may say the great majority, with which the American marine is 
furnished, are now manufactured by the old process in the iron dis- 
tricts of England. For this and other purposes a large amount is 
yearly imported. If the chain makers of Wolverhampton desire to 
retain this foreign trade, or even the domestic trade, they must follow 
the wise example of the Birmingham gold chain makers in introduc- 
ing these labour-saving machines. We learn a company has been 
organised in New York, with a capital stock of 1,000,000 dols., for 
the purpose of manufacturing chains of every description. They 
are to manufacture with machinery invented by a gentleman who 


has spent thirteen years in perfecting it, and for which invention | 


they have paid him the sum of 300,000 dols., or more than £60,000. 
— London American. 


Frencu Ramways.—A concession was granted on the 12th inst. 
(for 99 years), for a line from the quarter of Lyons known as Croix- 
Rousse to the permanent camp at Sathonay. The line will traverse 
the plateau which separates the Rhone from the Saone, and will be 
about 44 miles (7 kilo.) in length, and the capital proposed to be 
raised is £100,000, The promoters express an anticipation that the 
line will be for Lyons what the Saint-Germain line has been for 
Paris. M. Audiganne is publishing a work entitled “ Railways to- 
M. Audiganne exa- 
mines the voies ferreés from a financial, industrial, political, and 
moral point of view; and draws hopeful conclusions as regards the 
present and still more as regards the future. The traffic on the lead- 
ing French lines continues to exhibit a steady advance. The prefect 
of the Aisne announces that he is about to enter on an official in- 
quiry on the preliminary project brought forward for a railway from 
Mériéres to the line from Soissons to the Belgian frontier between 
Meériéres: and Hirson or Origny. ‘The prefect of the Loire has 
opened a similar inquiry with regard to a railway between the line 
from St. Etienne to Audrézieux, and the town of Montbrison. The 
Nouvelliste Vaudois announces that the section between Lausanne 
and Vevey of the Lausanne and Villeneuve Railway is to be opened on 
the Ist of March. The works have been pushed on with great 
energy notwithstanding the rigours of the season, and the directors 
the other day passed over in a brake van the portion between Lau- 
sanne and Rivaz which is within 2} miles of Vevey. The section 
between Vevey and Villeneuve will not be opened till a month later, 
in consequence of certain delays which the works have experienced 
in the territory of the commune of Vevey. The whole line is only 
18 miles in length, but has had great difficulties to contend with in 
obtaining the land, which is valuable in the district, while nature has 
also accumulated obstacles at pleasure. The opening of this important 
section of the network (reséau) of the West Swiss system is expected 
to give additional activity to the existing lines in the neighbourhood. 
A trial was made a few days since on the Paris, Lyons, and Mediter- 
ranean line (from Paris to Montargis), of a scheme for warming 
carriages by steam. At present the first-class carriages alone are 
warmed by iron vessels filled with hot water, which are replaced 
every twenty or twenty-five miles. A M. Delcambre is endeavour- 
ing to extend the comforts of heat to the carriages of every class, 
and has recourse for this purpose to the at present non-utilised steam 
of the locomotive which conducts the train, For this purpose he 














conducts into the escape pipe of the engine a flexible caoutchouc tube, 
which permits the steam to escape, and enables it to circulate in the 
carriages through copper sheathing, till it at last finds a vent in the 
rear of the train. The tubing may be easily separated and re-united 
at pleasure. Thanks to the continuous circulation of the hot steam, 
as soon as the train is in motion no condensation of water takes place 
in the tubing between the planking of the carriages. In the trial on 
the Lyons line, two centigrade thermometers placed in the first-class 
carriages marked 15 deg. above zero; and in the second and third- 
class carriages the temperature was sufficiently elevated to enable 
the longest winter journey to be accomplished without discomfort. 
Everything was cold when the trial train started, but as soon as it 
moved off, the steam began to make itself felt. A commission com- 
posed of MM. Thoyot, de Fourcy, et Couches, attended the experi- 
ment by direction of the Minister of Public Works. 


Nava Gosstp.—The Army and Navy Gazette has received infor- 
mation from France, on which “implicit reliance ” can he placed, 
that the Emperor Napoleon has resolved to construct with all 
despatch, ten iron-cased frigates of the same class as La Gloire.— 
The contracts for building two additional iron-cased ships of war 
have been taken by Messrs. Westwood, Baillie, Campbell, and Co., of 
Millwall, Poplar, and by Messrs. Napier, of Glasgow.—It is stated 
that a trial as to the best mode of rifling ordnance will, at an early 
date, be made at Shoeburyness, on a somewhat larger scale than 
usual, All our leading inventors in this line, namely, Armstrong, 
Whitworth, Bashley Britten, Lynall, Thomas Scott, Lancaster, &c., 
will probably be represented by their own guns, and have separate 
targets on which to record the results.—Commanding officers have 
applied for a considerable augmentation of their executive and 
subaltern officers, in order to commence the new works recommended 
by the Royal Defence Commission, as soon as the fine spring weather 
sets in, and which have been picketed out in many places. As many 
as twenty additional officers will be required in the vicinity of Ports- 
mouth alone. In order to meet this demand, it is in contemplation te 
withdraw engineer officers from Canada and other colonies as fast 
as they can be spared.—Admiralty instructions have been received at 
Woolwich to the effect that the entire establishment of hired 
mechanics and labourers is to be discharged from the dockyard at 
the rate of 30 per week, to commence at the end of February next. 
A reduction of labourers in the royal carriage department and the 
laboratory of the arsenal, is also ordered to take place, the supplies 
furnished by those departments being sufficiently forward to admit 
of a diminution of the establishments. The number of artisans and 
labourers to be discharged from the Devonport Dockyard is 465, 
including 105 spinners, 130 joiners, 25 smiths, 192 labourers. 
They will have a month’s notice, and leave at the rate of 90 
per week, commencing in February. he number of hired people 
remaining in the yard will not, according to usage, be proportionate 
to the shipwrights now at work, and it is therefore concluded 
that some of the 600 hired shipwrights will also be discharged 
hereafter. — The Inmortalité, 51, screw, has received, as part 
of her armament, three of Sir W. Armstrong's guns—one 100- 
pounder and two 40-pounders. Orders have also been received at 
Portsmouth for shipping on board her Majesty’s ships Princess 
Royal, Edgar, Trafalgar, Mersey, and Diadem, a similar number of 
the same description of weapon and calibre on board each ship as on 
board the Immortalité—The number of hired and supernumerary 
artisansand labourers ordered to be discharged from Chatham Dockyard 
amounts to nearly 800 men, being nearly the whole of the additional 
hands taken on at that establishment during the busy period which 
oecurred a few years since. Of this number 340 are hired ship- 
wrights, and the remainder artisans of various callings and 
labourers. By direction of the Lords of the Admiralty each man is 
to receive a month’s notice before being discharged. The*first dis- 
charge of the hired men will commence on the 2dth of February, and 
be continued weekly until the 25th of May, by which date the whole 
number ordered will have left the establishment. Their lordships 
have given directions for the railway fare of each man discharged to 
be paid for him from Chatham to the town to which he belongs. 









Foren anv Cotontan Jorrinas.—A Toulon letter of the 2ist 
inst. says :—* I cannot tell you whether we shall have peace or war, 
but I can assure you that immense activity prevails in the French 
arsenals and military ports. At Toulon particularly shipbuilding is 
going on as rapidly as if the Government was going to send three or 
four fleets to sea, together with twenty steel-plated frigates. Never 
under any Government has such activity been observed, and, in 
order to provide officers for this increase in the war navy, one 
additional admiral, four viec-admirals, 16 rear-admirals, 30 captains 
of line-of-battle ships (capitaines de vaisseau), and 20 captains of 
frigates, are about to be appointed." —The Kanawa Republican has a 
tale of wonder, “In boring a salt well near Malden at a depth of 
1,000 ft., the augur struck a reservoir of gas, and the stream that 
rose to the upper surface was so powerful as to shoot the whole 
boring apparatus, consisting of 1,000 ft. of poles, and a sinker 
weighing 000 lb., into the air, like an arrow. The stream of gas is 
3 in. in diameter, and has been blowing up with unabated force day 
and night. When our railroad is completed, this gas may be turned 
to some account. Pipes may be laid along the road so as to light up 
by night the whole road, east to Richmond and west to 
Cincinnati, and then enough to spare to light up three cities.” 
Austria is increasing her means of defence. She has just 
contracted with a house at Trieste for the construction of two iron- 
plated frigates. The manufactories of arms in Thuringen are un- 
able to execute all the orders sent to them from the different German 
States, especially Bavaria, Wurtemberg, Hanover, and Baden. They 
have also been compelled to refuse orders from Russia.—The Em- 
peror Napoleon has given orders for the construction of a trireme on 
the exact model of the old vessels of the Roman navy. It is to be 
built near Asnieres, under the superintendence of M. Mongin, engi- 
neer, and from drawings by M. Jal, Historiographer of the Marine, 
and conservator of the Archives in that department.—The military 
commissioners appointed to assist at the trial which is being made at 
Vincennes with several newly-invented rifled cannon, are constant 
in their attendance. A report is to be made to the Emperor on the 
subject. It is said that the commissioners find some difficulty in 
deciding on the relative merits of cannon loaded at the muzzle, and 
those loaded at the breech—The French Government has deter- 
mined to reduce the tariff for telegraphic messages between France 
and Great Britain, from the Ist of February. A message contain- 
ing not more than twenty words, between London and Paris, 
Havre, Amiens, or Rouen, under the new tariff, will cost 6f.; 
Calais and Boulogne, 3f.; Bordeaux, Lyons, and Nantes, 
9f.; St. Malo, 7f. 50c.; Marseilles, 10f. 50c. For all other 
towns in the United Kingdom, except London, If. 2ic. is 
added. The French Government expects that, in consequence 
of the new arrangement, the communication by telegraph will 
become of more general use. A proportionate reduction will 
likewise be made in the transmission of messages to Spain, Italy, 
and other countries.—-The Avenir Commercial gives some details 
respecting a new coinage to be issued in France. All the pieces are 
to bear the impression of the Emperor's head, crowned with laurel, 
in token of his Italian victories. On the gold and some of the silver 
coins the present reverse is to be replaced by the Imperial arms, 
mantle, sceptre, &c.—Some experiments begun a few weeks ago 
upon a United States steamer by Chief-Engineer Isherwood and 
others, to test steam expansiveness, are still continued, and are likely 
to prove most important. Reports to the department state that 
remarkable results are developed. In fact it is said:—*“In spite of 
the past ri ea perfection in the use and application of steam, the 
greatest fallacies that ever vitiated a anotan art are demonstrated 
therein. The effect will be to overturn the present proportions and 
dimensions of steam engines, and to vastly reduce their bulk, weight, 
and cost."—California has 400 saw mills, erected at a cost of 2,500,000 
dols. One-half are propelled by steam, the remainder by water. 
They cut annually 500,000,000 feet of lumber, the value of which is 
15,000,000 dollars.—A curious experiment was made three days ago 
on the canal at Antwerp, of a vehicle on the ice by means of sails. 
The trial is stated to have been sucvessful. 
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THE IRON, COAL, AND GENERAL TRADES OF | 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent). 

Reports FROM THE TRonMASTERS ScARCELY sO FavouraBLE—EXxTRA~ 
ORDINARY Fatt iN Freicuts 10 New York: One Shilling per ton 
per Thousand Miles! and no Shippers—Coau Trave: The 
Reduction of Wages Spreading—Messrs. Hickman’s BANKRUPTCY : 
Further Adjournment—Gexera, Manvracturina Trapes: The 
Depression in the Lock Trade at Willenhall—Tue Strike oF Nat- 
MAKERS AT Betpen—T'He Coventry Corton Company—BnicHTer 
Days ror tHe Rrsson Weavers: Her Majesty Ordering a New 
Ribbon : Munificent Donation by the Earl of Dudley, and his Lord- | 
ship’s Questions : Offers of Prizes by Lord and Lady Leigh—Rouuc | 
Stock Company: Meeting in Wolverhampton—EXxPLosion IN A Foa- 
SienaL Manvracrory iN BrruincuaM—T'ne Secoxp Borer Ex- 
PLOsION At THE Roven Huis Coutiery: The Inquest: Stariling | 
Statement —F arau CoLurery ACCIDENTS. 








WE are unable to note scarcely so cheering a state of things existing 
this week as last, if the term “cheering” can be applied to the report 
which we gave a week ago. In most directions the orders are more 
closely worked down than they were then. Very few orders have been 
received in the past seven days by the generality of the makers. 
Several would have been worse off than they now are if the frost 
had not prevented them from putting in hand some of the specifica- 
tions that were awaiting a sufficiency of fuel to be at the disposal of 
the ironmasters, in order to théir being sent into the mills. It is 
feared that next week business will be even worse than it is now. 
At the same time we know of a few instances in which first-class 
houses who have a name for the manufacture of iron of a reliable 
quality are again experiencing a demand for good heavy iron, such 
as plates for shipbuilding and angle and T-iron, descriptions in 
which there was a marked falling-off in the previous three weeks 
or a month; and at such houses inquiries are still being made 
for similar stuff that must inevitablv lead to orders, The 
United (?) States are still a blank. Correspondents’ letters have 
no reference to orders, and contain no money. They are occupied 
exclusively in discussing the state of the secession movement. 
They are for the greater part hopeful as to the result; I think that 
there will even yet be no permanent dissolution. The extent to 
which masters here sympathise with such views may be gathered 
from the fact that notwithstanding freights have fallen to a level very 
much below that to which they were ever before known to have 
descended, yet masters are not tempted to send out iron on specula- 
tion. Freights from Liverpool to New York have been for some 
time past from 9s. to 10s. per ton. They have been as low as 8s. 


absolute depression exists, and that the amount paid in wages weekly 
is not more than two-thirds of the average. To this it may be added 
that there is so little that is encouraging in the prospects of the 
spring trade, that manufacturers who are In the fancy branches will 
not go on making goods for stock, so that if an early return of 
animation does not take place, it is to be feared that the artisan class 
will yet feel more of the consequences of that dulness which pre- 
vails in some degree in every manufacturing district, and must cen- 


| sequently have the effect of restricting to some extent the means of 


a large portion of our population upon whom the prosperity of the 
home trade so much depends. 

The export trade is still in a state of stagnation ; the merchants’ 
orders can scarcely be smaller than they now are, or than they have 
been for the last two months. During the whole of that time there 
have been few foreign buyers in this district. The continental 
trade is almost at a standstill; the East Indian is in much the same 
condition. There is little doing for the Cape, and for the Spanish 
West Indies. With regard to the Jatter, the prospects of the crops 
are good, so that an average trade may be expected in the season. 

The failure of Messrs. Dallow and Biggs, tin-plate workers, of 
Wolverhampton, was announced a day or two ago. The liabilities 
are small in comparison with recent failures. As to the assets, there 
is no precise female, but it is said they bear but slight pro- 
portion to the indebtedness. 

From Derbyshire we learn that the strike of the Belper nail- 
makers still continues, without any signs of an early settlement of 
the dispute. There is a rumour that one of the smallest nailmakers 
has yielded to the 6d. rise, but that a meeting of the men was held 
in consequence, when they decided not to accept it from him alone. 
How far that may be the case we cannot tell, as the men are fined 
heavily if they divulge anything which transpires at their meeting. 
The masters apparently seem resolved to be masters, and show no 
disposition to yield; and public opinion seems to indicate that the 
men will be equally firm, Time will -. and whichever party 
may succumb first, it will doubtless be from some circumstance over 
which they can have no control, Addresses have been issued by 
the men, one or two anonymously, and one signed by their secre- 
tary, in which they appeal to the public for sympathy and assistance, 
justifying the strike on the ground that one of the masters infringed 
the laws of their union. On the whole, their behaviour is exem- 

lary. 

‘ The annual general meeting of the shareholders and directors of the 
Rolling Stock Company was held at the secretary's oftice, Wolver- 
hampton, on Tuesday afternoon last, Mr, J. Perks in the chair, The 
report presented by the chairman, on behalf of the directors, showed 
that the profits during the half year ending the 31st of December 
last, amounted to £4,324 19s. 10d. This, after deducting dividends 
of 8 per cent. on the ordinary, and 6 per cent. on the preference 
shares, left a balance of £334 4s. 7d. to be carried to the reserve fund, 





and as high as 17s. Now, however, shipowners offer to carry iron 


to New York from Liverpool for three shillings aton! At this rate, | 
| the preference shares bought by this fund as £1,550, As this left an 


the cost of conveying a ton of iron across the Atlantic would be at 
the rate of a shilling per ton Jor every thousand miles! Different, 
however, from all precedent, iron is divided into “ damageable” and 
“ undamageable,” the 3s. per ton applying to the latter description. 
For damageable, the rate asked is only 5s. per ton, and there is 


reason to expect that the freightage will soon be one uniform rate | 


of 3s. per ton; for, within the week, the freight of damageable iron 
has fallen from 6s. to 5s. In the difference between the former and 
the present freights there is “a profit” at once, and if the present 
political disturbances in America should have a tolerably speedy 
termination, the sending out to that country of iron at the freights 
now current, would be productive of great profit to the shippers. 
We cannot hear, however, that such a step is even contemplated by 
any house in South Staffordshire. 

There is a tolerable amount of business still being done in coal. 
The movement, however, for a reduction of wages cr an increasing 
of the stent, to which we have adverted in previous letters, is extend- 
ing, and yesterday in Birmingham, and the day before in Wolver- 
hampton, the proprietors of mines were attempting to come to some 
understanding which shall make the terms of the notices that they 
wish to give to their men uniform. On the Dudley side notice has 
been given to the butties and men in the thin coal and stone, that 
they will be required to submit to a reduction at the rate of about 
ten per cent. upon the present charters and wages. In that district 
no interference is proposed to be made with the stents. The reduc- 
tion in the mens’ wages, based upon the proposed ten per cent., will 
be about sixpence per day. In the Wolverhampton district the 
notices continue to relate to increase of stents in the case of the 
pikemen, and to a reduction of wages in the case of the bandsmen, 
The same proportionate increase of work or reduction of wages as 
recorded, is being continued, namely, stents increased a yard a day, 
and wages reduced about from 4d. to 6d. 

Such is the condition of the lock trade, that in Willenhall one of 
the principal manufacturers is not opened till Thursday morning, and 
it closes again at noon on Saturday ; and ina case in which padlocks 
only are made a manufacturer in the same town has kept his men 
working for stock till he has got padlocks on his shelves worth up- 
wards of £1,800. 

An adjourned certificate meeting in the case of G. and H. Hick- 
man, ironmasters, was held in the Birmingham Bankruptcy Court 
on Friday. The meeting was attended by Mr. . Knight, with 
Mr. Bolton, for the bankrupts; Mr. Motteram, barrister, instructed 
by Mr. B. Robinson, of Dudley, for the assignees ; and Mr. Barnett, of 
Walsall, for Mr. Maclean, lessee of the South Staffordshire Railway, 
and two other creditors. Mr. Barnett applied for an adjournment on 
the ground of the severe indisposition of Mr. Smith, of the Dudley 
Bank, who he wished to examine as a witness. <A discussion took 
place during which Mr. Knight said it was most cruel to say that at 
some indefinite period a grave charge would be preferred against the 





which will then amount to £3,733 19s. 5d., reckoning the value of 


amount of £733 19s, 5d. in excess of the £3,000 which had been fixed 


as the limit of the reserve fund, such sum, or any part of it which | 
| the proprietors might decide upon, remained to be divided by way 


of bonus. During the half year 254 additional wagons had been 
purchased, making the total number now held 1,826. In conclusion, 
the report stated that the directors are still of opinion that nothing 
had oceurred since the last meeting of the shareholders to make 
them qualify the statement then made, that the business of the com- 
pany would produce still more satisfactory results for the future 
than it has hitherto done. The report was approved and adopted, 
with the addition which was made at the suggestion of Mr. H. H. 
Fowler :—* That the statement of accounts to be circulated with the 
report shows the gross revenue of the company, and the application 
of such revenue; and that such statement of accounts includes a 
separate account of the depreciation fund, and separate account of 
reserve fund, and that the accounts written off the various wagon 
accounts for depreciation be shown in the depreciation fund 
account.”—It was also resolved :—“ ‘That a bonus of 2s. per share on 
the ordinary shares be declared, and made payable not later than 
February 4th, and that any balance remaining to the credit of the 
reserve fund, in excess of £8,000, be carried to the depreciation 
fund.” 

The Coventry Cotton Company, which has been lately started for 
the purpose of affording employment to some of the half-starved 
artisans in that city, in order that they might not be wholly depen- 
dent upon one staple trade, held its first general meeting on Thurs- 
day afternoon. About 150 shareholders were present, the mayor 
presiding. The provisional committee presented a long report, 


a capital of £31,860, which has been bona fide subscribed without the 
inducement of special advantage to any shareholder by way of con- 
tracts or employment from the company, and free from any engage- 
ment whatever. ‘The company has taken 11 acres of land for build- 
ing their mill, on a lease of 99 years, at a rental of £10 per acre, and 


the company would be in a position to begin to employ hands in 
June next. The appointment of directors and other routine business 
was dispatched. One of the speakers, Alderman Browett, who has 
acted a leading part in the movement, said he was _satistied the 


he believed would be beneficial to the shareholders, and advantageous 
to the district generally. 


manufacture of Coventry will speedily experience a decided impetus. 
The benevolent ladies of England are coming forward in a most 
patriotic manner to the help of the Coventry operatives. Balls have 
come off in some of our most fashionable towns, in which Coventry 
ribbons were to be used in abundance in the trimmings of the 





bankrupts by some gentleman not now present. Mr. Barnett | 


observed that he Said nothing of the kind. Mr. Knight again 
pressed Mr. Barnett to state the grounds of his opposition, and the 
commissioner said he did not see any reason why the general nature 
of the opposition should not be stated. Mr. Barnett then stated that 
his ground of opposition on the part of Mr. Maclean was that 
Mr. Maclean had had possession of a quantity of iron belonging to 
the bankrupts, and that they obtained it by the presentation of value- 
less security. He also reserved to himself the right of opposing on 
general grounds and general trading. Mr. Knight then said that, 
without consultation with his clients, he challenged Mr. Barnett to 
put them into the witness-box on the point of opposition stated or 
any other, but Mr. Barnett said he would not take the opportunity of 
examining them now. He would examine them when the proper 
time came. The commissioner then resolved to postpone the meet- 
ing, and an adjournment to the 14th of February was taken for the 
evidence of Mr. Smith and-other witnesses. 

We have no improvement to note in the state of the general 
manufacturing trades of Birmingham, Wolverhampton, and their 
districts. The various reports to hand are unvaried as to the dul- 
ness which characterises business operations; and there is nothing 
whatever to indicate that any reaction is at hand. The principal 
factors in Wolverhampton concur in representing trade as unusually 
flat. In Birmingham a few orders were given out last week, but 
these were quite insufficient to produce any sensible effect upon 
trade, the bulk of the manufacturers having not nearly sufficient 
orders to enable them to keep the artisans on at full 
time: a great number are not working more than three 
or four ys; and although the break-up of the frost 
has been a great relief, the number of the unemployed is still 
large—greater than it has been for several years. The country 
shopkeepers will scarcely look at goods for the spring trade; such is 
the tenor of the reports received from the factors’ travellers, most of 
whom resumed their journeys later than usual,and have not uptothis 
time sent home anything like their usual complement of orders. Out 
of such an immense number of branches as are included in what are 
called the hardware trades, it would be remarkable indeed if, with 
the number of markets open to us, there were not some instances in 
which manufacturers are doing an average trade; such is the case at 

icularly in Wolverhampton at this 


dresses in some cases, and in others it was to form the chief mate- 
| rial in the dress; and now—and more than all—her Majesty the 
| Queen has given an order for a new ribbon of Coventry manufac- 
| ture. This latter very gratifying announcement was made public 
| for the first time at an otherwise gratifying meeting, which was 
| held on the day of our last publication, in the city of Worcester, 
when Lord Lyttelton, the Lord-Lieutenant of Worcestershire, pre- 
| sided at a public meeting held to aid the fund now being raised for 
| the relief of the weavers of Coventry. There were also _present— 
Lord Leigh, Sir E. A. H. Lechmere, Bart., the Dean of Worcester 








stating that 3,186 shares of £10 each had been allotted, representing | 


building plans are in course of preparation. It was expected that | 


harmony of colour; and a silver one for the best six designs for 
ribbons. Lady Leigh is about to give a prize for the best plain 
ribbon, having special reference to cheapness as well as quality. 

On Wednesday afternoon, last week, a aellagial y accident 
occurred at Mr. Lilly’s (late Lilly and Harlow) signal manufac- 
tory, Bradford-street, Birmingham. The premises are used for the 
manufacture of railway fog signals, and at the time of the occurence 
was in full work, and a large quantity of signals in a finished state 
were in that part of the building where the explosion took place, 
It appears that at the time above mentioned, a young woman named 
Ellen Miller, eighteen years of age, was in the bere shop engaged 
in closing the signals. These are circular and shallow iron CASES, 
upper and lower, and are about 14 in, across. In one are placed 
three percussion caps; the space between these and the circum- 
ference of the box is filled with gunpowder, and the lid affixed ata 
kind of iron stamping machine, similar to those employed in steel 
pen works. The girl was, as is stated, engaged in fixing the upper 
lid, when she, with unjustifiable carelessness, held the under part 
containing the caps in such a position that the descent of the pin of 
the machine caught and caused them to explode. Close at the girl's 
left hand were a large quantity of signals in the same unfinished 
state, together with about 4 lb. of gunpowder, which also formed a 
part of some unfinished work, and was enclosed in the signal cases. 
he consequence was a violent explosion of the unfinished signals 
and powder, and the results were most disastrous. All the glass in 
the three-storey shopping was smashed, and Miller herself was most 
shockingly burnt. Mr. Lilly, who was at a short distance, instantly 
ran to her aid, and succeeded in putting out the flames, her dress 
having caught fire. In doing this Mr. Lilly has so severely burnt 
his hands that they are obliged to be bandaged up. Another young 
woman named Jane Higgins was also very much injured, and a 
little girl named Sarah Davis had also sustained some bodily hurts. 
lhe sufferers were as quickly as possible conveyed to the General 
Hospital, and there received ‘all the care and attention which their 
unfortunate situation required, from Mr. P. Goodhall, the house 
surgeon. Mr, Lilly, who is not insured, estimates his loss at 
upwards of £200, 

The inquest on the body of the two men, Elwell (the managing 
engineer) and Legge (the engine tenter), killed by the second explo- 
sion at the Rough hill Colliery, near Wolverhampton, belonging to 
Messrs. Aston and Shaw, as narrated in our last, was held on Friday. 
John Jones deposed to having worked the engine in question for 
twenty years up to a month ago, when he was succeeded by John 
Evans. The present boilers, of which one has exploded, have been 
put in about ten years, They considered 18 Ib. to the square inch a 
great pressure, and usually worked at 16 lb. The witness said he 
had never had occasion to complain to the head engineer or to the 
masters of the state of the boiler. When the boilers wanted repair- 
ing they were always repaired without any difficulty, William 
Coteley, a labourer, who was employed as fireman at an adjoining 
boiler, deposed that at four o’ clock on the day of the accident he was 
at the boiler, and at the request of the engineman, Evans, tried the 
buoy and found there was about 3 ft. 3 in. of water in the boiler: 
here was then no fire under it, as it had that day been cleared out. 
He said he had seen this boiler last week working at a pressure of 
30 Ib, to the square inch. Wm. Cadman, a working engineman, who 
had examined the boiler after the explosion, deposed that the thin- 


| nest part was 6-16ths of an inch thick. He concluded from the blue 


appearance on the inside of the plates on one side of the boiler at the 
firing end, that the explosion was caused by shortness of water, and 
that the plates had been red hot. Mr. J. P. Baker,Government Inspec- 
tor, deposed to havin g examined the boiler in question on the 16th 
instant, and found that the steam gauge then indicated a pressure of 
27 1b. on the square inch, He remarked that it was rather a high 
pressure, but was informed that it was necessary, and he did not con- 
sider such a pressure unsafe. The steam was blowing off freely. 
On examining the boiler after the accident, however, it did not ap- 
pear to have been well made, or with the thickness which the plates 
were it would have been safe at 30 1b. to the square inch. Mr. Baker 
explained that the rivet holes in the plates were not opposite each 
other, consequently, in forcing the rivets through, the plates had been 
cracked, and the rivets did not fill the rivet holes. Mr. E. I, Wright, 
engineer, who had examined the boiler at the instance of the Govern- 
ment Inspector of mines, Mr. Baker, deposed t hat there were seam 
rips along the line of the rivets, in one case exte nding for two feet. 
Probably these existed partially when the boiler was made, being 
caused by the careless workmanship spoken to by Mr. Baker. ‘They 
would gradually become worse as the boiler was used, and would 
greatly weaken the boiler. From the appearances presented by 
parts of the plates, he was satisfied that when the boiler burst there 
was very little water in it, and that the plates had become red hot. 
Had the boiler been well made, however, he did not think it would 
have burst from the pressure which was upon it in this case. Had 
it been kept properly supplied with water, it would not have burst. 
The seam rips could only have been discovered on a very carefulexa- 
mination. ‘lhe man immediately incharge must have been to blame 
for not keeping a proper supply of water. He did not think any 
blame whatever attached to the proprietors of the colliery. In 


| answer to a question by a juryman, Mr. Wright said that very. few 


cotton trade would form an excellent nursery for the silk trade, and | 


There is now the best ground for concluding that the native | 


boilers were properly tested before being used. Had a proper 
hydraulic pressure been applied to this boiler when it was made, the 
defective workmanship would have been proved. The jury, after 
deliberating for some time, wished to have the evidence of Evans, 
who is hurt, as to the state of the water in the boiler when he gave 
it in charge to the deceased, Legge, and the inquiry was accord- 
ingly adjourned, ; 

During his evidence, Mr. Wright said he found the feed-valve 
packed with hemp, but he attributed no importance to that. At the 
same time this packing would prevent the valve from closing when 
the steam, being up in the exploded boiler, and the safety-valve 
shut, the water Be be driven out into the other boiler, the safety- 
valve of which might be open. At the adjourned inquest, which is to be 
held to-day (Friday), we believe that it will be shown, from the 
testimony of the man Evans, whose deposition has been taken, that 
the deceased managing engineer, E, Elwell, was guilty of the most 


| reprehensible conduct, and which further illustrates the frightful 


(Dr. Peel), the Mayor (Mr. Wood), &c. Lord Lyttelton, in opening | 


the business of the day, apologised for the absence of Sir J. Pakington 
(who sent £5), and Lord Dudley (who sent a cheque for £100). After 
explaining the origin of the meeting, he asked for information from 
the deputation from Coventry on certain points. The Earl of Dudley 
had requested him to inquire whether Coventry had taken advantage 


of art improvement in their manufacture. He (Lord Lyttelton) asked | 


information as to the origin of the distress—whether it was to be 
attributed to legislation, or what other cause; and whether it was 
likely to be only temporary or permanent? He (Lord Lyttelton) 
| desired also to know what had been the percentage of poor-rate 
levied in Coventry for the last few years ? Yord Leigh said that as 
to the origin of their distress, he believed change of fashion had 
more to do with it than anything else. With regard to the low rate 
of out-door relief in Coventry, he could state that it was three times 
as high as it was last year. But even if it was low, it should be 
borne in mind that seven-tenths of the persons who ought to be 
ratepayers were not able now to pay rates, but were the recipients of 
charity. As to the idea that the manufacturers of Coventry ribbons 
were behindhand in matters of design, he believed there was much 
truth in the remark, but he anticipated much good would come out 
of this evil. His lordship said he should announce it, for the first 
time, that her Majesty had graciously condescended to give an order 
for a new riband, which would shortly be before the public, and 
which he believed would become as fashionable in this county as it 
would be in Warwickshire. A short discussion followed, and a 
series of resolutions were passed for opening a public subscription. 

Upwards of £100 was subscribed in the room. 
To the foregoing we have much pleasure in adding that Lord 
decugh the Coventry School of Art, to give two 





Sere and more 
moment, but upon the whole there can be no doubt much of 


Leigh has offered, 
medale—e gold one for the best fancy ribbon, in style, make, and 





extent of the ignorance and incapacity of the class of men to whom he 
belonged. he coroner informs us that he states that on the day before 
the explosion the boiler leaked itself dry, and that after it was cleaned 
on the day of the explosion, Elwell himself attempted to stop the 
leakage with a piece of wood and some hemp! Against this tinker- 
ing Evans protested, but Elwell cubtcioel that it was all that was 
required. If this statement contains the truth, it is more than barely 
possible that the boiler again leaked itself dry before it exploded, as 
the escape-valves of both the boilers were found open after the acci- 
dent. They might, however, have been both open, and yet the 
water—in the event of the leakage being stopped—be driven 
out, as it is Mr. Wright's opinion that the escape-valve of the 
exploded boiler was not opened till just before the explosion. 
The gagging may now be assigned to either one of two causes. 
First, to the packing of the force-pump, having floated into 
the boiler, which is no uncommon occurrence, yet it is one that 
should be guarded against by vigilant watching; and next, to the 
hemp with which Elwell professed to stop the leaking having 
silted up to the valve. Whether, however, the water was driven out 
of the boiler by the feed-valve becoming stopped, or whether it 
leaked out, there is not yet evidence to show. The ignorance, how- 
ever, Which the circumstances noted demonstrate is occasioning the 
most serious apprehensions in the minds of all but those really the 
most likely to be affected by the consequences of that ignorance —the 
employers who entrust their property to such men, and the miners 
who readily place their lives in their hands. 

Since the inquest was opened in connection with the recent explo- 
sion at the Grange Pit, Dawley, two more men have fallen victims 
to the fearful fire which there occurred, making three who have died 
outof the fourmen injured. The adjourned inquest was held on Friday, 
and extended over Saturday, Mr. Wyun, the Government Inspector 
of Mines, being present. Plans of the workings were prepared, 
and a number of witnesses examined as to the state of the mine and 
the means of ventilation. It was apparent, from the investigation 
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that the pit generally was in a highly combustible state, and that 
naked candles should have been the very last thing used in it. At 
the close of the examination thé jury returned a verdict of “ Ac- 
cidental death, occasioned by an explosion of fire-damp in the 
Grange Pit.” 

A few days ago Francis Lockett was getting iron-stone in com- 
pany with Poaweis Pepper, and, having finished their work, the 
men drew out the timber as usual and put their tools together. 
Lockett, however, missed his pick, and this cost him his life, since on 
his going back for it several tons of coal fell, crushing him beneath 
its ponderous weight. He was got out of the pit in about a quarter 
of an hour, but life was quite extinct. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Norrurnn Tories: Trials of a New Steamer: Rowan's Patent— 
Kircnen Borer Expiosions: Recent Fatal Case at Leeds: Verdict 
of the Jury—Deatn or Mr. Wison, C.E.—Srate or TrApe at 
Suerrieny—Liverpooi: Mersey Dock Board: New Music Hall at 
Birkenhead: Health of the District—Hvui. Cuamper or Commerce— 
Sincutarn Ramway Compensation Case at SHEFFIELD — THE 
Corton Suppry Question: German Emigrants for Queensland— 
Horst-Caces: Improvements Patented by Messrs. Dodman and 
Belihouse, of Rochdale, and Mr. Rigby, of Salford—Geowey or 
THE District SURROUNDING PEKIN. 


We have several topics of interest from the north. Messrs. 
(©, Mitchell and Co., of Low Walker, have recently constructed, for 
the Australian Steain Navigation Company, a paddle steamer, named 
the Diamantina. Rowan’s patent arrangements for securing economy 
are introduced on board the steamer, which has been engined by 
Messrs KR. Stephenson and Co., and which is about 300 tons mea- 
surement. At atrial trip just made, the engines, which are 60-horse 
yower, fully came up to the contract stipulation, which was for nine 
nots on a consumption of coal of 24 cwt. (280 Ib.) per hour; this 
speed was attained on a consumption of only 253 Ib., or 1°42 Ib. per 
indicated horse power per hour. After the official trial was com- 
pleted, a speed of eleven knots was obtained with a very trifling 
increased consumption of fuel. Messrs. Stephenson and Co, have 
ten steamers on hand, to be fitted with Rowan’s patent engines, and 
there are some ten or twelve others building on the Clyde and else- 
where, which will be fitted in a similar manner. The trip was 
under the inspection of Mr. R. Bowman, the Australian Steam 
Navigation Company’s engineer. 

An inquest has been held on Mrs. Longley, wife of a Leeds town 
councillor, who, it may be remembered, was killed by a kitchen 
boiler explosion on Christmas-day. Mr, J. Hetherington, in a care- 
ful report on the wreck of the boiler, said :— On examination I found 
it to be a cast-iron right-hand ell (L) boiler, with close top, 2 ft. 3 in. 
ong, 1 ft. 3 in. deep, and 1 ft. 6 in. ell. I found the back part blown 
off in length 8 ft. Lin. by 1 ft. 2in. and }in. thick, and the top 
fixed to the boiler with screw bolt, and without mud hole. My next 
examination was the pipes connected to the boiler, two in number, 
one the feed and the other the discharge pipe, each being 4 in. bore, 
and made of wrought-iron, to go through the kitchen floor into the 
cellar, and there connected to lead pipes the same bore; and on 
examining the arrangement of the pipes, I found that the discharge 
and feed pipes project from the ell part of the boiler at the right 
hand end about 2 ft. 6 in., and turn down with a wrought-iron tie, 
the outer end of the tie having a screw plug, so that at any timo the 
straight pipe to the boiler being made up it can be cleansed. The 
downright pipe is about 3 ft. in length, and descends and runs under 
the kitchen floor for about 8 ft.,and then enters the cellar and continues 
its course about 10 ft. along the wall, and is exposed to the cold air 
of the cellar, and from the blow-off pipe there is another pipe, with 
tap for the use of the cellar kitchen. I find at the extremity of the 
pipes in the cellar that they then turn up and go through the floor 
again into the rooms above, following the walls, and run up to a 
small closet at the height of about 20 ft., and one discharges itself 
into the feed cistern close to the roof. In making my calculations 
that when the boiler and pipes are charged with water out of the 
supply cistern, there is a pressure of about 6 ft. upon the square inch 
of the boiler. This is quite sufficient for a cast-iron boiler half-an- 
inch thick, without having to contend with the pressure of forcing 
the water through the discharge-pipe in the position it is fixed and 
the small capacity. If the fire had been covered up and made so 
it would have remained in all night on the 24th of December, unless 
there had been a certain quantity of heat to have kept the water in 
circulation, it would have frozen and the explosion would have taken 
place. Ido say that no cast-iron boiler should be fixed for hot water 
apparatuses, as they are dangerous and not to be relied upon. 
Wrought-iron boilers should be fixed when the pipes are to ascend 
into the upper rooms; then they should be fixed bv a competent 
workman, or superintended by one that has a practical knowledge of 
water and steam; they will then be perfectly safe, when pro- 
perly constructed. Intrust their construction into the hands of 
Incapacity and ignorance, and death and destruction will almost 
inevitably follow as results. Mr. T. W. Land, consulting engineer, 
of Leeds, gave confirmatory evidence; and the jury returned a 
verdict of “ Accidental death,” adding a recommendation that all 
boilers of a similar description to the one which had caused the 
accident should be fitted with safety valves. 

The death is announced of Mr. W. Wilson, civil engineer, late of 
Haggerston, and formerly of Stratford, Essex. The deceased was 
born in 1768, and received only an imperfect education, which he 
afterwards improved by diligent self-culture. Mr. Wilson was forty 
years president of the London Mathematical Society, and was also 
for a long series of years analytical chemist at Guy's Hospital. He 
was the projector of the canal tunnel at Islington, the East London 
Waterworks at Old Ford, and several other undertakings. For 
twenty years Mr. Wilson was chief engineer of the extensive gas- 
works at Haggerston, and on his retiring from active life the 
directors settled upon him a handsome annuity, which he enjoyed till 
his death, at the advanced age of ninety-three. . 

Trade advices from Sheftield are on the whole dul!, but there are 
some favourable exceptions. The railway spring trace, however, is 
still active, the principal houses being fully employed. The Con- 
tinental trade presents slight indications of improvement, and some 
Canadian orders encourage the hope of a fair business in that market. 
It is stated that houses which have been accustomed to do business 
in France find their trade extending under the influence of the new 
tariff,—especially in edge-tools. 

It appeared from the proceedings of the works committee of the 
Mersey Docks and Harbour Board, submitted at the last meeting of 
that body, that the construction of an 85 ft. wide graving dock at 
Birkenhead had been again under consideration, and that the engineer 
had been instructed to prepare plans embodying certain suggestions 
inade on the subject. The chairman (Mr. C, Turner) referring to 
certain complaints from Mr, Laird, said there was an immense deal 
of difference between the works on the two sides of the river. On 
the Birkenhead side there were difficulties to contend with of a nature 
incident to all new works. There had been no want of energy or 
money, but in such enormous works it was quite impossible to 
provide everything at once. Memorials were read from the chair- 
man and honorary secretary of the Master Shipwrights’ Association, 
as well as from the chairman and secretary of the Operative Ship- 
wrights’ Association, objecting to the construction of the new graving 
docks at Birkenhead with vertical sides as being inconvenient, ex- 
vensive, and dangerous, and requesting that the Canning Graving 
Jock be taken as the model, Mr. Laird combatted the opinions 
expressed in the memorials as being contrary to the experience 
of those shipbuilders who had used the docks with vertical sides, 
Ultimately the communications were referred to the works ¢om- 
mittee. As regards other matters of interest in the Liverpool district, 
it may be added that a new music-hall is about to be erected at 
Birkenhead, from designs furnished by Mr. Walter Scott. In 
common with the metropolis and the rest of the country, the in- 





habitants of Liverpool have suffered severely from the effects of the 
recent severe weather. The deaths registered in Liverpool during 
the last six weeks were 166, 206, 245, 298, 299, and 306. Diseases 
of the lungs caused 154 deaths last week, being 50 in excess of the 
corrected average. Setting aside exceptional influences, however, 
the health of the district maintains the improvement which has been 
observable of late years, thanks to the vigorous sanitary measures 
adopted by the local authorities. 

y The members of the Hull Chamber of Commerce dined together 
on Friday evening. ‘The chairman (Captain Norwood) stated that 
during the next session of Parliament three private acts would be 
introduced into the Legislature under the auspices of this society. 
The first would be for the regulation of trade marks, and to prevent 
their fraudulent use. The leading question, however, which would 
occupy the attention of the Legislature during the coming session, 
he was enabled to state, would be the alteration of the bankruptcy 
and insolvency laws. From the speeches of several other gentlemen 
it appeared that the trade of Hull had steadily increased during the 
past year. In the steam shipping of the town one million of capital 
was invested, and it pate 19 employment for nearly one half of 
the labour of Hull. During the past year eleven new steam vessels 
had been added to the trade, and the increase of tonnage over 1859 
was 4,000 tons. The increase of sailing vessels had been 357, and 
something like 46,000 tons over last year. The other branches of 
trade had been equally prosperous. 

A singular case was heard in the Sheffield County Court on 


Friday. The plaintiff, Samuel Deakin, a farmer, brought an action | 


to recover £41 12s. 7d. from the Manchester, Sheffield, and Lincoln- 
shire Railway Company. The facts as stated on the part of the 
plaintiff were as follow:—On the 14th August, Mr. Holden, the 
plaintiff's agent, bought eighty sheep at Manchester, and entrusted 
them to a man named Ridgway to take to the station, and engage 
two trucks in which to forward them to Sheffield. The company 
had only one cattle truck at hand, and forty-seven of the sheep were 
put into it. The remainder of the sheep were left in the care of the 
company’s servants, who afterwards put them into a grain truck (a 
covered wagon). ‘The sheep were met at Sheffield the next morning, 
and the forty-seven which had been put into a age oo truck were 
found to be all right; but those in the grain truck, with the excep- 
tion of two, were all dead—some tarpauling on the top of the truck 
having come down over the apertures by which the truck was 
ventilated, and so prevented them from getting air, and suffocating 
them. Mr. Smith, on behalf of the company, contended that the 
plaintiff had no ground of action. The company only agreed to 





take live stock on certain conditicns specified on the bills which the | 


forwarders of cattle had to sign, Among those conditions was the 
following :—That the company would not be responsible for injury 
to cattle in loading or unloading, or in being smothered or trodden 
on in the transit. The conditions also required that a man should 
be sent with the cattle; and as, in this instance, none had been sent, 
the company were not responsible. The judge agreed with Mr. 
Smith; and, after some discussion, a non-suit was granted. The 
plaintiff gave notice of appeal against this decision. 

In connection with the absorbing cotton supply question, it will 
be interesting to state that Messrs. Godeffroy and Sons are preparing 
to send out to Queensland a ship with German emigrants from 
Hamburgh, in April next, to two mercantile houses in Brisbane, 
with whom arrangements have been made for their reception. 
Large nunbers of Germans have already settled in our antipodean 
settlements, and they make excellent colonists. Meantime, can 
nothing be done to relieve the overburdened home labour market, 
especially when it was stated, only the week before last, in the 
public journals, that there were 200,000 destitute persons in the 
metropolis alone ? 

In addition to many improvements made of late years in securing 
the safety of the cages of hoists—principally with the view of pre- 
venting sudden descents in cases of ropes breaking—a further 
modification, patented by Messrs. Dodman and Bellhouse, of Rochdale, 
has recently been effected. A small working model has been 
exhibited at the Manchester Exchange, and its operation, under a 
severe test, was conclusive as to the soundness of the principle 
adopted, On each side of the cage is an upright timber conductor ; 
a pair of small iron wheels, whose spindles are so fixed as to con- 
stitute them eccentrics, span each conductor, but glide loosely so 
long as the rope is tight, but on its becoming slack, or breaking a 
spring, operating on levers, causes the two pairs of eccentrics 
to grip the conductors between them, and thus arrest the descent of 
the cage. A plan has been patented by Mr. Rigby, of St. Stephen- 
street, Salford, for dispensing with the use of the rope altogether in 
hoists, and one on this principle has been erected in the works of 
Messrs. Mather and Platt, Salford. It consists of a number of metal 
tubes, of larger and smaller diameter, each about 9 ft. long, and 
fitting within each other, like the slides of a oy It is on this 
account designated as a “telescope hoist.” An hydraulic pump, 
worked by the engine, then raises the cage—fitted on the top of the 
iron column—by pumping water into the bottom of the column. 
The pressure from the street mains can also be used. By another 
modification, the hydraulic hoist is rendered applicable to certain 
railway stations, so that two or three trucks can be raised at one 
time. In this case, two pairs of telescope tubes are used (one pair 
to each hoist), and if we suppose three laden trucks to be placed on 
the hoist which is at the top, by opening the taps the water will pass 
into the cylinders of the other hoist, and force upwards a lesser 
weight, say two laden and an empty truck. By this plan very little 
extra power will be needed. Mr. Rigby (says the Manchester Exa- 
miner) also holds his telescopic principle of rapidly raising and 
lowering a metallic column to be applicable to ships’ masts which 
could be made in slides similarly to the hoist. He argues that if the 
masts of the Royal Charter had been so constructed as that each could 
drop down into its own cylinder (with the yards close upon each other), 
she might haveridden out the gale without dragging her anchors. The 
same remark is applicable to the steamship Prince, whose anchors 
yielded, and allowed her to dash upon the rocks of Balaclava, 
whereby the clothing of the soldiers was lost. Perhaps, however, 
this system of forming masts would be more suitable for such vessels 
as the new steam-rams, now building. When a collision takes 
place between vessels, the masts often go by the board, owing to the 
sudden stoppage of momentum. To avoid this happening to a 
steam ram, on her running stem on into an enemy's ship, her masts 
(if telescopic) could be dropped down just before the collision, and 
then be as rapidly pumped again, if required. 

A letter received in Macclesfield from a medical gentleman 
attached to the Chinese expedition gives some interesting informa- 
tion with regard to the geology of the district extending from the 
mouth of the Peiho to Pekin. Coal-fields, the writer says, are 
largely developed about forty or fifty miles to the west of Pekin, and 
the mineral crops out at the base and on the flanks of the magnificent 
mountains which divide Tartary from China. The letter, in con- 
clusion, “ compares the Peiho district to a part of the county of 
Chester, commencing at the estuary of the river Dee, and travelling 
almost due east you will pass over nearly the same formations and 
also a similar plain, until you arrive in the neighbourhood of 
Macclesfield. There the coal-bearing strata of the Lower Red 
superimpose the millstone grit, and further on the mountain lime- 
stone of Derbyshire. Here, in addition to all this, we have those 
granitic, oolitic, and silurian masses, towering majestically above the 
plain, with some of their snowy peaks piercing the clouds, and when 
viewed from the walls of Pekin they form such a striking back- 
ground to the landscape scenery below as can be surpassed perhaps 
in few parts of the world.” 





Riverine Suips’ Piates.—A letter which appears elsewhere in 
our present number makes some curious disclosures as to the manner 
in which ships’ plates are commonly rivetted. It would be interesting 
to know the exact character of the rivetting in the Connaught, 
Thor, Arctic, Edinburgh, and other vessels which have been lately 
lost. ‘That the plates of many iron steamers are constantly “ work- 
ing” is well known, and that this “working” and, in frequent 
cases, the loss of the vessel, are dye to imperfect rivetting, is altoge- 
ther probable. , . : 





TENDERS. 
List of Tenders sent in for the Heating Apparatus of the Conser- 
vatory in the New Garden of the Royal Horticultural Society, 
Kensington Gore, W., Jan 28th, 1561 :— 


Messrs. John Weeks and Co., Horticultural Builders, 4.404 

King’s-road, Chelsea, 8.W. ... se ee aa 975 0 0 
William Hood, 12, Upper Thames-street, E.C. -- 1,216 0 0 
A. Shanks and Son, Dens Iron Works, Arbroath, 

Scotland... ons eee a om we ~° $256.8 0 
J. Tylor and Sons, Warwick-lane, Newgate-street, 

0. ae em ee ae on int -- 1,300 0 0 
Cottam and Co., 2, Winsley-street, Oxford-street, W. 1,307 0 0 
Barwell and Co., Eagle Foundry, Northampton . 1,821 0 0 
J. Wontner Smith, 20 and 21, Tenter-street, Finsbury, 

E.C. si see soe ise ive ois «. 1,850 0 0 
W. Jeakes, 51, Great Russell-street, Bloomsbury, W.C. 1,357 18 0 
Alfred May, 259, High Holborn, W.C. aa -. 1,480 0 0 
Henry Ormson, Stanley Bridge, King’s-road, Chelsea 1,490 0 0 
Thomas Potter, 44, South Molton-street, W. ... ve 1,497 li 6 
John Taylor and Sons, Harrow-road, W. 1,551 14 2 


T. H. P. Dennis, Chelmsford [N.B. This estimate 
includes (in slump) gratings, which are not in the . 
other tenders. | ... oe soe os on . 1,745 0 

Frederick Bacon, 16, Ebury-street, Pimlico, 8.W. ... 1,839 17 
The following gentlemen also gave in tenders, but imperfect, viz.:— 
A. M. Perkins, 6, Francis-street, Regent-square, W.C. 

John Meiklejohn, West Field Iron Works, Dalkeith. 
Feltham and Truss, 53, Gracechurch-street, E.C. 


oo 








PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rais continue very dull, and the lowest price is £5 5s. to £5 7s. 6d., free 
on board at Cardiff. - ete , 

Scorcu P1g-1roN.—There has been more animation in the market this 
week, and an advance of Is. 3d. per ton has taken place, the closing price 
being 49s. 6d for cash, and 50s. €d. for three months open Mixed Nos. 
Warrants f.0.b. at Glasgow. . z 

SPELTER dull, and quoted a shade lower, viz., £18 7s. 6d. on the spot. 

Correr —There is no improvement in the demand for this article, and a 
fall in price is not improbable. 

Leap in moderate request. , eae 

Tix.—English quiet at the reduction reported last week, and Foreign is 
neglected. Banca may be had at £126, and fine Straits for £122. 

MOATE AND CO., 65, Old Broad-street, London. 
Jan. 31st, 1861. 
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1859. | 1860. | 1859. | 1860. 
Perlood- 4 8 £8) £8 £8) Perlead— £4 5 £8\/4 8 £ 5. 
Teak......-..0+-+515 016 0) 11 1013 10 Yel. pine, per reduced C. 
Quebec, red pi 35 40, 3 5 4 0 | Canada. Ist quality 17 1019 6/17 019 0 
yellow pine.. 3 0 315) 3 0 315! nd do .. 12 013 0} 11101210 
St John, N.B, yel. 5 0 510| 5 O 6 O || Archangel, yellow. 14 015 0) 14 01510 
Quebec, oak, white5 0 510 5 0 510 | St. Petersby. yel... 12 10 13 10 | 12 10 13 10 
birch .... 4 0 0 0} 4 0 410 | Finland.......... 9101010! 9101010 
Memel.. 0 0 0 0' 0000 Memel .......... 10 015 0| 1010151" 
elm...... 31) 410, 310 416 Gothenburg, yel... 10 01210) 101013 0 
Dantzic, oak . . 310 6 O| 310 610 white 91011 0) 91011 0 
fir........3 0 40) 315 40 Gefle, yellow + 11 012310) 11101210 
Memel, fir -310 40')35 45! wee ll OBW) LOR 
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SCOTCH PIG IRON REPORT. 


e «4 
No. 1 Gartsherrie .. .. 53 6 f.0.b Glasgow. 
49 0 do. 


» Ll G.M.B. ee ee ite 

— oe ~ so or 

M. Nos. Do. oo oe BO do. 
WARRANTS. 


s. d. 
Cash prompt .. .. 49 8 perton. 


3-5ths No. 1 and f mo. open, aw ea do. 


2-5ths |, 3 2 mos. o « © Ss do. 
G.u.B . os ee oe 
MANUFACTURED IRON. 
s. d. 
5 0 


Bars, Govan .. «+ o of 71 
» Common + 7 
Drumpellar, Common . 


Plates and sheets .. 
ils ee 08 ¢s 
Pipes oo 08 00 oe os 
Chairs eo 00 ee oe es 
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Nett cash. 


GLaseow, 30th January, 1561. 
The pig-iron market has remained very firm throughout the past week. 
A moderate business has been done at from 48s. 74d to 49s. 3d. cash. The 
latter is to-day’s closing quotations, rather sellers. ‘ 
Shipping iron is rather more plentiful in the market, and the demard is 
very quiet. ‘ 
Exports last week were 9,771 tons, against 9,790 tons in the corresponding 
week of last year. 
Suaw, Tnomson, and Moore, Metal Brokers. 





Five Art ORNAMENTATION OF Watcues.—* Perhaps there is no 
article of personal ornament and utility that admits of greater scope 
for the display of a cultivated artistic taste than the ornamentation 
of the dials and backs of watches. Countless designs x ag am) the 
greatest ingenuity are still the characteristic of the English manufac- 
turer's productions, while designs of a higher order of merit are but 
rarely to be met with. P 

“ The buyer's desideratum is to find an establishment where will 
be presented to him ample choice of artistic designs. It is, there- 
fore, with pleasure that we can name thé locale of such an establish- 
ment. It is that of Mr. J. W. Benson, situate at 33 and 34, Ludgate 
Hill. "—Morning Herald. ‘ ss 

Benson’s Illustrated Pamphlet, post free for two stamps, is descrip- 
tive of every construction of watch now made, Watches safe by 
post to all parts of the globe,—Abv. 
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THE ENGINEER. 
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INSTITUTION OF ENGINEERS IN SCOTLAND. 


Ar the third meeting of the session, held in the Philosophical 
Society’s Hall, on Wednesday, 26th December, 1860, the President 
in the chair, the following paper was read : 

NOTES ON STIRLING’S AIR ENGINE. 
By Mr. Patrick Stiruina. 

The subject of this paper may require some apology for being intro- 
duced at this time ; but at a recent meeting of this institution there 
was one of Mr. Ericsson’s air engines exhibited and explained, with- 
out any account of its performance as to power, consumpt of fuel, &c., 
being given; and it has been considered that a description and state- 
ment of the performance of Stirling's air engine might be interesting 
to members of the institution. The engine forming the subject of 
this paper was constructed by Mr. James Stirling, at the Dundee 
Foundry, in 1842, for the purpose of driving the machinery there, and 
was erected in room of the steam engine, by removing the boiler, 
cylinder, air-pump, and condenser, and making use of as many of 
the parts of the steam engine as could be made available, which will 
account for the apparent want of arrangement of the different parts 
of the engine. In this engine, which is represented in Fig. 1, 
there were two strong air-tight vessels, A, A, connected by 
passages with the opposite ends of the working cylinder, B, in 
which last was a piston of the ordinary construction used in the 
steam engine. One of the air vessels is shown in vertical section in 
Fig. 2. The lower ends of the air vessels were kept at a high tem- 
perature by a furnace which was common to both, and the upper 
ends of the vessels were kept from accumulating heat by a series of 
water pipes, through which there was a constant flow of water. In 
each of these vessels there was an air-tight vessel or plunger, shown 
at C, and filled with a non-conducting substance, such as pounded 
bricks, to prevent the radiation of heat. These plungers were slung 
to the opposite ends of a lever, and were capable of being moved up 
and down in the interior of the air vessels, and their use was to 
shift a body of air from the hot ends of the vessels to the cold ends 
alternately, and in such a manner that the quantity in one would be 
at the hot end whilst that in the other was at the cold end. 

If we consider, then, that the movements of the air engine depend 

upon the well-known principle in pneumatics that air has its bulk or 
pressure increased when it is heated, and decreased when it is cooled, 
there will not be much difficulty in understanding that the move- 
ment of the plungers up and down will cause a pressure to be exerted 
on the opposite sides of the piston alternately ; and upon the differ- 
ence of pressure obtained on the opposite sides of the piston depends 
the power of the engine. 
were moved by an eccentric or crank on the crank shaft of the 
engine, in the same way as the slide valve of a steam engine, and at 
nearly the same angle to the crank. 
__ This engine was made to work on the high-pressure principle, as 
it was found that engines working at the simple atmospheric pres- 
sure gave so little power in proportion to their size as to render them 
unfit for practical use. It was found necessary, therefore, to apply 
a double-acting air-pump for the purpose of increasing the density 
of the airin the air vessels, and the usual minimum pressure was ten 
atmospheres, which, on being thrown to the hot end of the air 
vessels, was converted into a pressure of fifteen and a half atmo- 
spheres by the addition of heat. The difference, then, in the pres- 
sure of the air when hot and cold constituted the disposable pressure 
upon the piston for the purpose of producing power. When the 
pump had got up the full working pressure in the engine, the air, 
instead of being blown off, was allowed to pass into an air-tight 
magazine, where a sufficient quantity was kept over night to fill the 
engine up to full pressure at starting in the morning, and this done, 
the suction valves of the pump were nearly closed altogether, the 
leakage of the engine being so small that scarcely any addition of air 
was necessary. 

Having explained in a general way the principles of the air 
engine, and by what means power was obtained from two opposing 
volumes of air, it will be necessary to consider the means by which 
economy in fuel was effected, as it must be evident to the most casual 
observer, that, were the whole heat that was necessary in making 
ene stroke, taken from the hot end of the air vessel, and thrown 
away at the cold end, the power produced by its expansion and con- 
traction would be more expensive than that which is gained by the 
use of steam. To obviate this waste of heat, Dr. Robert Stirling dis- 
covered that the air could be divested of its heat to a great extent, on 
its passage from the hot to the cold end of the air vessels, by dividing 
the air into a multitude of thin films by means of strips of thin sheet 
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| iron kept apart from each other, and presenting a great metallic sur- 
face for receiving the heat. Now, as every body by contact will give 
out heat to one that is colder than itself, the air, when it enters the 
narrow passages, must give out a portion of its heat even at the hot- 
test end of the passages, and must continue to give out more and more 
heat in its progress upwards, as the temperatures of the passages 
diminish, until it ultimately escapes into the cold end of the vessel where 
there is only a small portion of heat to be extracted to reduce it to 
the required temperature. Thus, the temperature of the air at the 
hot end may be 600 deg., and when it arrives at the cold end it may 
be down to 150 deg., so that the whole heat constituting the diffe- 
rence of these two temperatures must have been left in the sheets 
of iron forming the narrow passages ; and this being the case, there 
is no room to doubt that the cold air, when again made to enter the 
narrow passages, for the purpose of being heated, immediately 
comes in contact with metal that is hotter than itself, and conse- 
quently has its temperature increased by so many degrees every 
inch it travels downwards, until, on its arrival at the hot end, it 
requires but a comparatively small addition to its temperature to 
complete the necessary pressure to move the piston. A portion of 
the annular space containing the thin metal sheets or strips is shown 
in horizontal section in Fig. 3. The thin sheets radiate from the 
centre of the air vessel, and fill up the space between it and the 
plunger. In this may be said to lie the grand principle of the air 
engine, and when it was applied to highly-compressed air it pro- 
duced a large amount of work for the fuel consumed. 

The engine under consideration had a working cylinder of 16 
in. diameter, with a stroke of 4 ft., and when tested with a frie- 
tion brake, it was found capable of sustaining a weight of 1,250,000 
Ib. raised 1 ft. per minute; or 37 horses’ power for a whole day, on 
a consumpt of 1,000 Ib, Scotch Chew coals, including the quantity 
necessary to get up the heat in the morning. This gives a con- 
jsumpt of 2°7 Ib. per H.P. per hour, but when the engine was not 
| fully burdened, the consumpt was considerably under 2°5 per H.P. 
| Ber hour. This was considered a very fair result to be obtained 

eighteen years ago; and it is not unreasonable to suppose that had 

the construction of engines of this kind been persevered in, still 
greater economy in fuel would have resulted. The engine drove 
the works at the Dundee Foundry for several years at a very small 
cost for maintenance. 

The whole interior of the machine being entirely free from dust 
and moisture, there was little or no tear and wear of the different 
parts, and the piston, and piston and plunger-rods, did not consume 
a gill of oil in a week. 

The principal cause of the failure of the air engine was the diffi- 
culty experienced in getting heat to pass through the lower ends of 
the air vessels with sufficient rapidity to supply the place of the 
heat that was carried away by the water pipes or refrigerator at each 
stroke; and in order to compensate for the slowness of the con- 
ducting power of the metal, which was necessarily pretty thick, it 
was necessary to keep the outside of the vessel at a very high tem- 
perature, which induced irregular expansion and contraction, and 
incipient decay, resulting in the cracking of the metal and conse- 
quent destruction of the vessels. Notwithstanding this hitherto 
unsurmounted defect, the writer is of opinion that small engines 
upon this principle could be constructed and used with economy, 
in situations where the use of steam is impracticable from want of 
room to erect steam boilers, or from other causes. There would be 
less smoke emitted from the chimney; there would be no noise as 
with a steam boiler blowing off, or a high-pressure engine exhaust- 
ing; and accidents from explosion would be entirely avoided, as, 
when the air vessels did give way, a very small opening made its 
appearance, which allowed the air to escape in a few seconds, with- 
out doing the slightest injury. 











In answer to various questions from different members, Mr. Stir- 
ling said that as long as the plunger was moving up, the pressure 
kept up well, but of course it did not continue as great as at the 
commencement of the stroke. The plunger was over the centre 
before the engine piston. When yd per were placed at half- 
stroke the whole was in equiltbrio, and the engine was set in motion 
by moving one plunger up and the other down. The heating ves- 
sels were 4 ft. internally in diameter, and on every side there were 
minute air passages formed by metal plates, arranged not quite 1-32nd 
of an inch apart. The plungers fitted as closely as they could make 
them, but there was no packing except about the piston and plunger 
; rods. The packing of the lunger rods was peculiar. There was a 

copper tube filled with a eolution of pitch and oil, fixed to the top of 
the plunger, and into this there dipped a pipe attached to the stuff- 
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ing box, whilst a leather collar above encircles the rod, so that by 
no amount of pressure could any air get through, He had not heard 
of any air engine since this one was made which had been so suec- 
cessful as it. This engine could be made to work at 10, 15, or even 
20 horses’ power, with every satisfaction. For such powers the air 
vessels were not so large but that they could make their bottoms 
comparatively thin. If these vessels were efficiently constructed, 
and with their bottoms thin—for example, not thicker than the 
upper part of the vessel's sides—the success of the engine would be 
complete. ‘There was no practical difficulty, except in getting air 
vessels to withstand the heat. So far as the piston and cylinder 
were concerned, he had never seen better working machinery. The 
piston has worked for years without alteration, and it was ob- 
served that the sides of the cylinder were polished like mirrors. 
The piston packing was a pair of common cast-iron rings, such as 
in ordinary steam engines, and made self-springing. ‘The piston 
rod was packed with a leather like that of the heating vessel, and 
exactly like the plunger of a Bramah press. ‘These leathers would 
work for three or four months. The temperature of the cylinder 
varied between 120 deg. and 150 deg. He could not say exactly 
what was the highest temperature of the air vessels, but the bottoms 
were kept red hot. The temperature in the cylinder was almost 
constant, and also in the tops of the air vessels, where it never rose 
above 150 deg., but it was not so easily measured at the bottom. It 
had been assumed, however, that it was 600 deg. In the practical 
working of the engine the plates in the side passages of the air 
vessel took up heat from any body hotter than itself, passing over it, 
which heat it gave out again in the reverse process, The air 
eutered at 150 deg., got heated during its descent by coming in 
contact with gradually hotter portions of the plates, and so by the 
time it got near the bottom of the vessel, it had become heated to 
nearly 600 deg. The great difference between this engine and 
Ericeson’s was this:—The engine of Mr. Eriesson on board the 
steamer which attracted so much attention, was a low-pressure one, 
and it took in fresh air at every stroke, and as quickly threw it 
away. The blowing of the air through wire gauze was the first 
thing tried by his father to obtain economy, and for which a patent 
was taken out in 1816. He might state that, in 1827, when his 
father was taking out his second patent, he met Mr, Ericsson, 
who asked him if he confined the air before using it; to 
which he answered that he did. Then Mr. Eriesson said their 
plans were quite different, and he would not require to oppose 
my father’s patent. The air vessel no doubt might be 
made of copper, but it would not be so strong ; and there was another 
objection, if it became red-hot it might stretch or get out of shape. 
No doubt platinum would be the best metal to make it of. He could 
not arrive at the first cost of an air engine as compared with that of 
a steam engine; but of course there were no boilers nor slide valves 
required in the air engine. Diagrams of the engine had been taken, 
but they could not be depended upon as absolutely perfect, from the 
fact that there was a great deal of friction with the indicator piston, 
which required to be very tight on account of the great pressure, 
They never got a very truthful figure on account of the friction, but 
the diagram was a good one so far as it went. He had not one of 
the diagrams now in his possession, 

Mr. Milne said he had seen this air engine working, and had 
never seen any description of engine work more smoothly. 

Mr. Stirling, in answer to an inquiry, said that he was not aware 
of any engine of this kind being now in operation. The engine 
described had worked for four years, and in that time they had to 
renew the air vessels once. It took very little water to keep the top 
part of the engine cool. They allowed it to run down into a cistern, 
where it cooled, and was then used over again. ‘The temperature 
of the water rose to 150 deg. or 160 deg. on passing through the 
refrigerating coils. 

Mr. Brownlee thought that in some cases one difficulty in con- 
nection with this engine would be, that it required more water than 
a high-pressure steam-engine. He considered that it would not 
require a very high temperature to get a pressure of five atmospheres 
in this engine; for, the lowest temperature of the air being 150 deg., 
with a pressure of ten atmospheres, it would only require a tem- 
perature of 455 deg. to get an additional pressure of five atmospheres. 

Mr. Stirling did not admit that more water was required in the air 
engine than in high-pressure steam engines, as they always got back 
the water, and so could use it again and again. /ith regard to the 
pressure obtained in this engine, he remarked that there was always 
a pressure of about six atmospheres at the starting, but after working 
a little it generally went back half an atmosphere, and at that it 
worked steadily. On great matter to be attended to in the con- 
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struction of air engines was, to have as little vacant spaceas possible, 
anywhere about it, into which the air could be compressed. of 
course, great attention was paid to have all the passages in the air- 
vessels as small, and all the parts as close-fitting as possible, so that 
the air was pumped out very completely every time the plunger 
came down, 

The President remarked, that still there would be a large quan- 
tity of air that would never leave the lower parts of the air-vessels. 
The thin plates referred to as inserted in the sides of the vessel, pre- 
sented great surfaces for communicating heat. They did not, he 
supposed, assist in the economy of heating the air directly, but they 
were a means by which the heat applied through the bottom of the 
vesself was more rapidly distributed to the air. They took up the 
heat and gave it back again to the air when returning to the lower 
parts of the air vessels. 

Mr. Stirling said that economy was undoubtedly the reason for 
the use of the plates, as they offeréd a large surface for picking up 
heat from the air when it was wanted to cool it, and which heat was 
given back again to the air when it was wanted to heat it, so that 
very little extra heat was required to raise the pressure to its 
maximum. ‘These plates received their heat from the air, and not 
directly from the fire. They received heat in the same way as Dr, 
Jeffery’s respirator did. 

Mr. Brownlee said that if the regeneratory surfaces were of sufli- 
cient extent, the heat expended would be little more than that 
requisite to maintain the air beneath the plunger at @ constant tem- 
perature while expanding, which heat would disappear while the 
piston was being moved by the expansive effort. But with the 
lower temperature at 150 deg., and the higher temperature at 
455 deg., two-thirds of the heat corresponding to the expansive 
effort, in one heater for example, would be expended in repelling 
the resisting elasticity of the air on the opposite side of the piston ; 
that is, in expelling the air from the working cylinder, and com- 
pressing it with the upper or cold end of the other heater, where it 
was partly further eempressed, as the plunger of that heater rose. 
By these compressions two-thirds of the heat supplied to the ex- 
aunding air was reproduced and transmitted to the cold water pass- 
ing through the tubes in the upper end of the heaters. 

Mr. Moffat said that these thin plates must be kept at a very high 
temperature, chiefly from the heat of the fire, and the chief loss of 
heat was by the refrigerator and by the power exerted upon the 
piston. He asked what quantity of coal was used in proportion to 
the air heated and the power obtained. 

Mr. Stirling said there were only about 8 or 9 cubic ft. of air in 
the vessels altogether, but he could not say the proportion of coal to 
the power obtained. If this process of abstracting and giving up 
heat by the plates were absolutely perfect, they would throw away 
no heat. They bad only to make up for loss of heat by radiation. 

Mr. Brownlee did not quite agree with that; for they knew that 
when air was compressed it gave out heat, so that when the piston 
returned, and the plunger partly returned, the consequent compres- 
sion of the air must raise its temperature. If they could utilise all 
the heat of the fuel it would require only about a } Ib. of coal per 
horse power per hour, He believed that this engine might be made 
tu work with 1 Ib. of coal per horse power per hour, 

Mr. Lawrie asked what was the cause of the total failure of 
Kriesson’s engine. He thought it was very extraordinary, secing the 
high suecess of Mr. Stirling’s engine. 

Mr. Stirling replied that he could not say, as no data had been 
published. All that they could get were newspaper notices. 

Mr. D. Rowan said, if the economy of this engine was so great 
why did they not continue to work it? 

Mr. Stirling answered, because they could not get the vessels to 
stand any length of time. The thickness of the vessels was about 
four inches. Possibly thinner metal would have stood, and they 
would have lost less heat from the outside. The vessel was the one 
difficulty of the engine. 

The President drew attention to the principle of a new furnace, 
whereby fire-briek was used to save the wrought-iron vessel from 
being burnt. He thought an air vessel might be got to stand, made 

on that principle. 

Professor Macquorn Rankine said that one very great advantage 
Stirling's engine had over Ericsson’s—although they were generally 
much the same in principle—was that the latter took in a fresh 
supply of air at every stroke, so that the air had to be taken 
into the engine at the atmospheric pressure. This gave a very 
small effective pressure in pounds upon the square inch, so that for 
a given power it was necessary to have very large engines. Hence, 
though the engines of the ship Ericsson were economical, they were 
of so vast a size, and took up so great a proportion of the capacity 
of the ship, that there was little room left for cargo. They — 
the ship at ouly seven miles an hour, and had they been capable of 
driving it at double that speed, they would have left no room for 
anything else. The advantage of Stirling's engine was that it 
worked with compressed air, which was used over and over again, 
by that device they were enabled to use air compressed to, say, 
twelve or twenty-four atmospheres if they wished—indeed, there 
was no limit except the strength of the metal; and thus a large 
amount of work was done by a machine occupying a small space, 
The air engine of Mr. Stirling was even more compact than the 
ordinary steam engine. lie agreed with Mr. Brownlee that this was 
the best air engine that had been put in operation, and he thought it 
was a pity that it had been laid aside. Perhaps if the use of it had 
been persevered in, improvements might have been devised through 
practical experience, An attempt was made by Mr. J. R. Napier 
and himself to improve upon this engine, by giving the air vessels 
a larger heating surface. They formed the bottom of the vessel 
into a number of cylindrical tubes with hemispherical ends, and 
having a number of plungers of the same figure working im them. 
They made a pair of those heaters, and found them very rapid in 
conveying heat to the air, Air being a much worse conductor than 
dry steam, and very much worse than moist steam, of course it 
followed that a greater surface was required for the purpose of com- 
municating a given quantity of heat to a mass of air, than either to 
steam or water, Mr. Napier and he suceceded in) communicating 
heat rapidly to the air, but they never got the length of testing the 
eflicieney of their engine, as unfortunately circumstances came in 
the way toprevent them, — Itseemed to him, however, that it would 
have been worth while to persevere in this device for increasing the 
heating surfaee, which was the only improvement they proposed to 
The engine was to have been similar in other respec‘s 
they considered the best existing aur 
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Mr. Moffat asked whether any experiments had been made te 
determine the quantity of air heated with a given quantity of coal, 
In smelting furnaces, the consumption of coal for such # purpose had 
bee» ascertained in some cases to be as low as 1 Tb. of coal to heat 
50 1b. of air from 60 d to 600 dew. 

Professor Rankine said that the heating of the air to that extent with 
1 tb. of coal showed very great economy. Inexperimenting with their 
engine they had not measured it, but they satistied themselves that 
the communication of heat to the air was almost instantaneous, 

Mr. Stirling remarked that in Stirling's engine the air was not 
heated altogether in the bottom of the vessel. It got considerable 
heat in coming down through the regeveratory plates. 

Professor Rankine said Mr. Napier and he had intended to retain 
the use of the regenerator. 

Mr. Downie asked if, in Stirling's engine, any means of protecting 
the bottoms of the air vessels by fire-clay or other refractory mite- 
rial had been tried, 

Mr. Stirling said the tire did not act directly on the vessels. 
furnace was in a central space, from which the fire 
entered the two heating chambers containing the heating 
which chambers, with their tire-brick lining, were cenverted into 
a red-hot bath. ‘Phere were slips of fire-brieks between the 
furnace and the chambers, so that no part of — the 
were directly exposed to the fire; all the heat was got at second 
hand. 

Mr. Downie said it occurred to him that if the bottom of the air 
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vessel had been concave, and with fire-bricks built close up to it, it 
would have given better results. 

Mr. Stirling said they had tried a number of bottoms, and amongst 
them one having a bottle shape, which gave good results, but the 
hemispherical one was found to stand best. 

Professor Rankine said, that taking Mr. James Stirling’s paper— 
which he communicated to the Institution of Civil Engineers—as a 
basis, he had made a calculation of the economy of that engine, which 
he had afterwards published. From that calculation it appeared to 
him that the proportion of heat transferred from the coal to the air 
was not much less than the proportion transferred from the flame to 
the water in a good ordinary small boiler, with no special provision 
for economising fuel. 

Mr. Brownlee said one would scarcely think that so much heat 
could be communicated to the air, as the heating surface was so small 
compared with that of a steam boiler. 

Professor Rankine replied that the heat was less, but not much 
less. 

Mr. Stirling said that the damper of the furnace flue was always 
kept nearly shut, so that the coal lay there for three hours at a 
time; it was very different from the draught of a steam boiler fur- 
nace, 

The President said that he thought there was as little loss of heat 
in the air engine as in the oven of a gas retort. 

Mr. Bartholomew said that the heat from the furnace passed through 
flues round about the retorts, and by the time it reached the last flue 
very little of the heat was left. He considered that was owing to 
taking the heat from the last flue away downwards. If they took 
it away from the upper part there would a larger quantity of heat 
escape, 

Mr. D. Rowan thought there was no comparison between a gas 
retort and the air engine. In the gas retort it was like heating a 
brick, but it was different with the engine, in which the air was con- 
tinually absorbing heat, and communicating it to the cold water in 
the refrigerator, by which it was carried away. 

The President, on the contrary, thought it was much like a gas 
retort. A great quantity of heat passed into the retorts, and was 
absorbed in the formation of the gas. 

Mr. Young said, with reference to the expansion of air, he recol- 
lected that when he was attending to these matters the law was 
stated to be, that, if they took air at 82 deg. it doubled its bulk by 
the additional heating of 480 deg.; but Regnault had shown, a few 
years ago, that air at 32 deg. had its bulk doubled by the addition of 
493 deg.; so that when they added one degree to the air, it became 
ghz more under all pressures. Now, it appeared to him, with regard 
to the air engine, that the best way would be to work it ata very high 
pressure. Suppose they used air at a pressure of 20 atmospheres to 
begin with, and supposing they were heating it the half of 493 deg., 
it would be 247 deg., and by adding that heat they made two 
volumes of air into three, that is, they would get 10 atmospheres in 
reality, and get it by only 247 deg. of change of temperature. He 
thought metals could be got to last a long time at that temperature. 
The air would be then of about 310 deg. at its maximum, and he 
supposed the metals would stand pretty well up to 400 deg. He 
thought that would be a likely way of getting great power. 
There was little doubt, in his mind, that the air engine was the 
real instrument, and he had often wondered it had not come into use ; 
and from what he had heard that night, he had great hopes for 
it. It got quit of the great loss in the steam engine—the latent 
heat. 

Mr. Stirling said they always found the engine worked the better 
the higher the pressure was raised. It unfortunately happened, 
however, that when they came to increase the pressure, they largely 
increased the difficulty of making good joints and good tight cast- 
ings. If they increased the pressure, the ordinary fitting joints 
would permit air to blow out. They had great difficulty in making 
them tight up to 10 and 20 atmospheres, and even supposing they 
got over that difficulty, then the pistn-rod packing might get 
troublesome. These were the difticulticé they had to contend with 
—and also the probability of perhaps dropping off the bottom of the 
air vessel. There was no danger of explosion. He bad been present 
on two occasions when the air vessel cracked, but the only 
inconvenience he felt was getting a little black smoke thrown in his 
face. The air all escaped in about two seconds. It occurred in the 
vessels with bottle-shaped bottoms. The vessels used were made 
of cast-iron, with a little copper in it, which greatly increased their 
strength. 

The President said he had intentionally allowed this subject to be 
fully disenssed, with the view of having the matter clearly brought 
before them. It was quite evident that many engineers besides Mr. 
Young—if he would permit him to call him an engineer—did not un- 
derstand why this air engine was not in use. The great interest in this 
subject in the mind of engineers, made it quite excusable for them to 
have occupied the whole evening in discussing it. It might lead them 
to think a little more of the air engine, and how to get over those 
difficulties respecting it which Mr, Stirling had so clearly pointed out. 
It was satisfactory to know that the difficulties were not in the prin- 
ciple or contrivance of the engine itself, but in the structure and 
nature of the materials of which they had to make the engine. The 
chief difficulty seemed to be a mechanical one. Now, in these days 
engineers scarcely allowed that mechanical difficulties existed, and 
so he did not fear but they would overcome this one, if they laid their 
minds to it. They might, by immensely increasing the pressures, 
greatly increase the power of the air engine, without requiring a 
high temperature. In that way they escaped one difficulty, but then 
they ran into another connected with the packing and the joints. 
A while ago they used to think a great deal of working locomotives 
at a pressure of 50 Tb, ; but at present they are worked at 150 Ib. and 
200 1b., and the joints were now made as good as ever. They might 
therefore, make some such improvement in the air engine. He pro- 
posed a vote of thanks to Mr, Stirling for bringing this matter before 
them, 

The vote was unanimously given, and the meeting separated. 








Tue Warrworrn Giux.—Homogenrovs Merat.—The experimental 
tiring from the 80-pounder Whitworth gun at Portsmouth has been 
brought to an abrupt termination by the discovery of a flaw or rent 
in the metal at the breech. ‘The gun, which weighs four tons, has 
been landed from the Stork gunboat, packed, and conveyed to the 
railway-station to be forwarded to Woolwich, Many naval officers 
experienced in gunnery are of opinion that the principle of the gun 
in working metal upon metal is radically wrong. They argue that 
if any foreign substance is introduced into the bore of the gun, such 
as a cinder from the funnel, and should get between the inner 
surface of the gun and the projectile, the latter would infallibly jam, 
and the gun would burst. 

Tne Forracomine Censvs.—The district registrar of births and 
deaths and other officers charged with the supervision of the census 
to be taken in the first week of April, are now busily occupied 
throughout the country in dividing the parishes and townships nto 
suitable enumeration districts, according to the instructions recently 
issued from the Census-oftice. This operation requires that every 
square yard of land in England shall be comprised within an enume- 
ration district, ©n the completion of this important preliminary 
Work as many enumerators will be appointed in the different parishes, 
&e., as will admit of every house in the kingdom being visited in 
the course of the census day, for the purpose of collecting the house- 
holders’ return previously left to be filled up. In 1851 upwards of 
30,000 of these officers were employed in England and Wales alone, 
and upon the present occasion a larger staff will probably be required. 
The arrangements of this great national work are under the direction 
of the KRegistrar-General, as chief commissioner, with Dr. Farr, 
F.R.S., and Mr. J.T) Hammack, as assistants, so far as England is 
concerned. In Scotland and in Ireland the census will be takeu on 
the same day, under the superintendence of the Registrar-General 
acting in each of those parts of the United Kingdom. There will 
also be a census in most of the British colonies.—Obserrer 














THE PRESERVATION OF FOOD.* 
By Rear-Admiral Sir Cuartes Exwior. 


Jvpcine from the public notices on the harvest, there seems little 
doubt that all kinds of winter support for cattle and sheep have 
fallen short. If that should prove to be the case, or whenever it be 
so, it is clear that effective means of making those stocks go farther 
must be more advantageous in proportion to the intensity of the 
pressure. 

My present object, however, is not to consider the accuracy, 
— or complete, of these reports, but to claim attention to the 
act that meat may be preserved in carcase in this country, between 
the middle of November and the early part of May, asit is in Russia 
and in Canada, and, indeed, as it 1s here (without any artificial - 
appliances) in seasons of protracted frost, for periods of considerable 
duration. It has, no doubt, happened to many of us to partake of a 
saddle of mutton in the depth of a hard winter, which had been 
hung up in a friend’s larder bor upwards of amonth, not only without 
the least taint to the meat, but, on the contrary, to its great improve- 
ment. 

There is, in fact, no difficulty in subjecting meat in carcase to the 
exact condition of temperature, and necessarily of dryness requisite 
for its perfect preservation ; and, it may be confidently added, that 
efficiently-constructed and well-fitted depots for the storage of meat 
between certain points of reduced temperature during the winter 
months would be far less chargeable, troublesome, and hazardous of 
management than conservatories of delicate tropical plants necessarily 
maintained at a high degree of heat and humidity through every hour of 
that season so formidably trying to such productions. I have eaten 
of a turbot at Barbadoes (taken on the coast of England more than 
three weeks before), with the thermometer at a tropical range for at 
least six previous days, in as fine condition as I ever tasted the fish in 
London. Mr. Alderman Mechi, to whom I mentioned this fact, 
remarked to me that it did not surprise him. He had eaten of salmon 
taken out of a river in Scotland on the same day, which he thought 
could not be compared, in point of excellence, with salmon taken out 
of an ice basket that had probably lain in London for several days, 
or it might be weeks. 

Professor Hoffmann, with whom I have conferred on this subject, 
observed to me that the point for consideration is not whether 
meat can be perfectly preserved in carcase for indefinite periods under 
certain conditions of reduced temperature, for that is indisputable, 
but whether it would be cheaper, and otherwise more advantageous, 
to keep the meat in carcase from the moment the animal is in a fit 
condition to be slaughtered, at the least outlay for food. He thought 
that it was very probable that may prove to be the case, and strongly 
encouraged me to pursue the subject. 

If we suppose that a grazier, in a situation to send to market, one 
season with another, twenty head of cattle and 100 head of sheep in 
prime condition for the butcher, should be henceforth furnished with 
the means of storing that quantity in carcase in all the month of 
December, with the assured knowledge that the meat could be kept 
and moved to market in that state of good condition throughout the 
ensuing four months, it is plain that his capabilities to rear stock 
would be well-nigh doubled. But what is true of one farm in such 
circumstances is true of vast breadths of land appropriated to the 
growth of winter food for cattle under similar conditions of security 
of deposit and transport to market in prime condition. With our 
insignificant distances of navigation, and great and increasing 
facilities of rapid transport, by water and laud, it is easy to secure 
any conditions of temperature requisite for the perfect preservation 
of the meat, in transit, not merely in winter, but in the hottest 
season of the year, 

What the difference would be in years of average crops between 
the charge of maintaining the beasts alive and of storing their 
carcases under defective conditions of reduced temperature, for 
equal periods, would of course depend on the economic soundness 
and practical skill of these last arrangements. At all events, I 
hazard nothing in saying that, even in years of most abundant crops 
there would be a large margin in favour of the storage system. It 
is manifest that it must in all cases cost much less to keep meat cold 
and fresh during the winter months, when the conditions of natural 
temperature are favourable to such objects, than to make and keep 
beasts fat in the same season, when cattle food must be most ex- 
pensive, and it must need much more of it to nourish the animals 
than in the spring and summer months, 

In point of principle, it is incontestable that cattle, sheep, and hogs 
should never be driven one foot farther than may be necessary to 
transport them to positions where they can be put into carcase, and 
conveyed more economically, by land or water, under proper 
securities for the preservation of the meat in prime condition. 

Adverting to the great and increasing cattle trade between Ireland 
and Great Britain, it has occurred to me that the most eligible mode 
of accomplishing the purposes in view would be to establish great 
abattoirs, with properly-constructed and efficiently-cooled depots 
attached to them, at the principal ports of export, as well as esta- 
blishments of the same kind at the opposite termini of the lines, and 
at stations along them contiguous to the great grazing districts of the 
country. But it would be obviously impossible to make such 
arrangements at every point of the lines at which cattle are received 
for transport. The best thing to be done, therefore, as it seems to 
me, would be to establish branch depots at judiciously-selected 
positions on the lines, such, for example, as the sites of great cattle 
fairs and markets, concentrating at these points effective means for 
slaughter storage, and transmission of the carcasses from time to 
time to the depots of exports, as well as for utilising all the other 
merchantable products of great abattoir establishments, and for 
restoring to the soil in the fittest condition, at the least loss of time, 
and least cost, all that portion of the results which serve as manure. 

Reflecting on this subject as 1 passed through Rallinasloe a few 
weeks before the large annual fair, it struck me that it would be an 
excellent position for such an establishment as had suggested itself 
to my mind, of course in connection with proper storage and 
forwarding depots at the great ports of export. Assuming that the 
whole organisation had been carried out by the suitable equipment 
of air-tight tanks in the steamships for the safe conveyance of the 
meat, and in the wagons on the rail (to be maintained at a tempera- 
ture rather below the freezing point), it would scarcely be too much 
to say that the economy effected of immense stocks of expensive 
cattle food and in reduced freight would probably not be less than 
the whole amount of money which the graziers had received for the 
beasts they had brought up to that fair. 

The above remarks refer entirely to the cattle trade between 
Ireland and Great Britain, but if they are sound as respects that 
trade, it is clear that they are equally so of the storage and transport 
of meat by land or water in all countries possessing the necessary 
pervasive facilities of rapid land and water locomotion. 

The time, I believe, is not distant when the great abattoir esta - 
blishments of centres of large consumption, with all their mischie t 
sanitarily considered, temptation to intemperance and vice, and waste 
of valuable resource, will be replaced by great central and district 
depots for the storage of meat, fish, poultry, and all fruits, vege- 
tables, and other alimentary products to which scientific and sys- 
tematic modes of maintaining them at the necessary degree of 
reduced temperature can give prolonged subsistence without de- 
terioration. 

An important effect of the successful adoption of this system for 
the storage and transport of meat would be to extend to it the 
solidity of other great staples of consumption as a basis of com- 
mercial and financial security. Sugar, for example, in depot, is 
subject to much more of waste than would be the case with meat 
under the conditions here contemplated, but sugar finds its way to 
conswmption under much steadier circumstances, both for buyer and 
seller, than meat under the present hand-to-mouth conditions of 
supplying and clearing the market according to all the variations of 
the temperature and fluctuations in the cost of. cattle food. It 
frequently happens, I am told, and especially at the season of 
Christmas, Easter, Whitsuntide, and Michaelmas, that immense 


* From the Journal of the Society of Arts, January 4th, 1861. 
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stocks of the finest descriptions of meat, poultry, game, &c., collected 
at the great centres of consumption, are suddenly thrown upon the 
market, and sacrificed at # heavy loss in consequence of a sudden 
change of temperature. But if effective depots existed for the safe 
keeping of these valuable supplies that would not happen. Capi- 
talists engaged in those branches of trade would purchase for 
storage in all such cases of immediate over-supply to the great relief of 
the holders (usually persons of small means) and of the public. 

If we advert for a moment to the enormously high prices of cattle 
and sheep fodder in the winter and spring of the current year (and 
it may be added that the prospects of the present winter are not 
encouraging in these respects) we shall indeed be struck with the 
immense public advantage of an effective system for the storeage 
and transport of meat such as I have endeavoured to explain above. 
In some parts of the North of England and Scotland, where I chanced 
to be residing at that time, the pressure on the cattle was most distress- 
ing. Many farmers, I was credibly informed, were compelled in the 
lambing season to kill the lambs to save the mothers, owing to the al- 
most total failure of the carrot crop ; anda friendof my own, who farms 
with great success on a large scale in Westmoreland, at several miles 
distance from a railway, told me that, in the very tardy spring, it 
would literally be cheaper for him to feed his flock on wheaten bread 
than on hay at the price for which he could then purchase it. Some 
millions sterling would have been saved to the public wealth in the 
economy of cattle food, in the price of meat, and in the consequences 


on the general trade of the country of an unusually high price of | 


provisions throughout the winter and spring, if large stocks of the 
cattle intended for slaughter in the ensuing four months could have 
been put into carcase in the month of December, 1859, under such 
conditions of safe storeage and transport to market as I am con- 
vinced are susceptible of steady establishment. 

Most economic writers have noticed the great difference obser- 
vable in the genius of invention and improvement in commercial 
and manufacturing processes, and in all the labours and operations 
which have the nourishment of man for their object. It cannot be 
denied, at least, that our present situation in all that concerns the 
preservation and transport of our animal food, is foreibly corrobo- 
rative of that remark, In these respects we are still in a very back- 
ward, not to say barbarous, state of civilisation. No man of 
observation can visit one of our great cattle markets in large cities, 
or attentively examine the condition of the beasts during the voyage 
from Ireland, or in closely packed cars on long journeys, without 
being struck by the humiliating juxtaposition between great and 
growing advancement in the decencies and conveniences of life and 
revolting proofs of unnecessary violence, too often of savage cruelty, 
and always of deterioration of the meat, and superfluous expense, 
which are the results of our present modes of fulfilling this great 
requirement of our existence. 

[do not enter into any detailed explanation of my own ideas of 
constructing and organising the service of the depots, or on the 
titting of the vehicles or tanks of transport, either by land or sea, 
so as to secure the necessary conditions of temperature and cleanli- 
ness, because I am, of course, sensible that my views must be very 
susceptible of improvement. There is great room for ingenious 
scientitic adaptation in these respects, and it is plain that these means 
cannot reach their highest points of simplicity, effectiveness, and 
economy, at once. 

Amongst the persons with whom I have communicated on this 
subject is Mr. Daniel Siebe, the talented and skilful constructor of 
the machine for making ice on an extended scale by the ingenious 
process conceived by Mr. James Harrison, of Australia. These 
two gentleman have succeeded in producing a perfectly effective 
machine, driven by a 10-horse engine, capable of making *,900 Ib. 
of ice in twenty-four hours, at an expense (in London), including 
interest of money and every working charge, not exceeding ten 
shillings per ton, which I believe I am correct in saying is at least 
50 per cent. cheaper than the ice can be landed on the wharves of 
this river from abroad. 

They have further placed us in possession of simple, efficacious, 
and inexpensive means of greatly reducing, as well as regulating, 
the temperature of apartments of considerable area, in tropical 
climates, as, for example, barrack-rooms, the wards of hospitals, 
courts of justice, prisons, &c.* It is much to be wished that her 
Majesty’s Government, and more especially the Indian branch of it, 
may direct their early attention to this subject. The invention is of 
high interest, and susceptible of adaptation to a variety of important 
uses in the public establishments of the country with great advantage 
and economy. My service has been principally within the tropics, 
and I may therefore take this opportunity of stating that this ma- 
chine is well worthy of the careful examination of reflecting persons 
publicly or privately connected with our possessions in low 
latitudes. Mr. Siebe’s manufactory is No. 17, Mason-strect, West- 
ininster Bridge-road. 

This whole subject appears to me to recommend itself to the 
particular attention of the corporations of large cities, of the 
chambers of commerce of the chief ports of cattle export and import, 
and of the directors of the main lines of railway in Ireland and in 
England. It seems probable that the best mode of carrying out such 
projects would be by means of joint-stock companies, and J am 
strengthened in that impression by the opinions of persons of 
practical ability with whom I have conferred on the matter. But, 
at the same time, if this extended scheme should not immediately 
recommend itself to the public, there is good ground for the belief 
that the independent adoption of well devised plans of the kind by 
proprietors of large estates in grazing districts, conveniently situated 
iu the close neighbourhood of large cattle fairs or markets, as well 
as of railway stations, would be attended with handsome profits to 
the parties themselves, and substantial advantages to the surrounding 
country. 

31, Kensington Park-gardens, W., 15th November, 1860. 























* A large provision-merchant at Hamburg. in the course of last summer, 
experimentalising on this plan, merely by way of trial, and with incomplete 
arrangements, succeeded in reducing the temperature, in about two hours, 
from 80 deg. to 40 deg. Fah. The apartment was 70 ft. long by 25 ft. wide. 
The expense was trifling, consisting of some feet of pipe (4 in. in diameter) 
and a few pounds of ice and salt. 


_A Harp-workixe Acr.—* For all manner of persons,” said Thomas 
Carlyle, “ how much could one have wished that the making of our 
British railways had gone on with deliberation; that these great 
works had made themselves, not in five years, but in fifty and five!” 
Since the “Latter-day pamphlets” were written the three great 
engineers of the railway mania have died premature deaths. Ste- 
phenson, Brunel, and Locke, humanly speaking, might have been 
alive at this moment if the feverish and fatal development of the 
railway system had not made an excessive demand upon their nerves, 
their intellects, and their physical strength. The seeds were sown 
in 1845 of the gradual diminution of vital power and lingering dis- 
eases that carried them off in 1859-60. Of the professional compeers 
and associates who shed generous tears of sorrow around Stephenson's 
tomb in Westminster Abbey, not one but had his story to tell of the 
credible labour, prolonged vigils, exhausting fatigues, and incessant 
journeys of the railway mania. Men who used to boast that, in 
order to lodge their plans at the Board of Trade in 1845, they did 
not go to bed for six weeks—snatching an hour of unrefreshing 
slumber on the sofa, and keeping themselves awake by strong coffee 
and other stimulants—now siched and cursed the folly of that mad 
time. The mourners at the graves of Brunel and Locke had the 
sane personal experiences to relate, and the same unavailing regrets 
to utter, Oue or two of the leading parliamentary counse! of that 
ume survive, but with shattered nerves and broken constitutions. 
Paralysis has struck d soine of the wituesses in railway com- 
Mittee rooms ; the lun: lum, have received Lawyers, 
engineers, surveyors, s, sh ke nd could not 
work in measure. And they ha penalty of “too 
much work.”"— London Review. ; 
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MISCELLANEA. 

Tne steel-plated French frigate Invincible is to be launched at 
Toulon on the 21st inst. 

A steam ferry from St. Paul's, Shadwell, to St.Mary's, Rotherhithe, 
is about to be established. 

A Great hotel has been projected at Liverpool. The capital of 
the company undertaking its erection is to be £200,000, 

Tue Galway and American mail service, which has been inter- 
rupted for some time, is to be resumed on the 26th of next month. 

‘THE last contract for the supply of 20,000 tons of coals for Aden 
was taken at 50s, 9d. per ton, including cost and freight. 

A scheme has been broached for the formation of a company to 
carry on the cultivation of cotton with the aid of steam machinery. 

A TRAVELLING hoist broke on Thursday, the 81st ult., in the boiler 
shop of Sheerness Dockyard. Three men were killed by the acci- 
dent. 

Tue report of the Electric and International Telegraph Company 
alludes to the great decay of the gutta-percha covering of their 
cables. 

Tue patent granted in March, 1847, to Mr. Napier, for improve- 
ments in smelting copper and other ores, has just been extended for 
five years. 

Tue total value of the work completed for the main drainage of 
the metropolis was, by a report made last week by the engineer, Mr. 
Bazalgette, £340,000. 

Tue patent granted to Mr. Newton, of Chancery-lane, on the 4th 
May, 1847, for improvements in letter-press printing, has just been 
extended for five years. 

Mr. Bentinck, M.P., has given notice, in the House of Commons, 
of a motion to ask if the report of the Railway Accident Commission 
of 1858 is to be acted upon. 

Mr. Spvreeox’s new Tabernacle is now nearly finished, and it 
will probably be opened for Divine worship on the 26th of March. 
Its cost will have been £30,000. 

Tue Eastern Counties Railway Company are about adopting 
means for instant communication between the guard and engine 
driver on their passenger trains. 


Sir Cuar.es Woop stated in the House of Commons, on Wednes- | 


day evening, that the expenditure on Indian railway account for the 
year ending 30th of April next, would be £6,000,000, 

A porter exploded on the 31st ult. at the oil and colour works of 
Messrs. E. Pertwee and Co., Chelmsford. No lives were lost, but 
the boiler-house and engine-room were demolished, 

Tue first section of a branch fromthe Eastern Railway of France 
to Coulommiers, was opened on Saturday last. The works have 
been executed by Messrs. Waring Brothers, of London. 

Messrs. W. and M. Scort, of the Tranmere Foundry, Birkenhead, 
recently cast a screw propeller 17 ft. in diameter, 23 ft. pitch, and 
weighing about eight tons. It was the 108th cast by the firm. 

Tue Brazilian Government have imposed additional duties of 
5 per cent. ad valorem on most articles imported into that country, 
the increase to continue until the end of the financial year 1%62-6:, 

Tue maritime prefect of Toulon has advertised to receive pro- 
posals for the supply of 16,000,000 kilos. of sheet-iron, from 16 to 
22 millemétres thick (15,700 tons of plates from 3 in. to J in. thick). 

Tue ship Mary Carson, from Charleston, U.S., for Liverpool, 
caught fire and burnt when about half-way across the Atlantic. The 
crew, who were saved by a passing vessel, have just been landed at 
Liverpool. 

An anvil-block weighing 34 tons was cast on the 2ud inst. by 
Messrs. R. Morrison and Co., of Ousburn, Newcastle-on-Tyne, for 





the Elswick Ordnance Works. The casting will require three weeks 


for cooling. 

THE contracts for building two additional iron-cased ships of war, 
for which tenders were lately issued from the Admiralty, have been 
taken by Messrs. Westwood, Baillie, Campbell, and Co., of Millwall, 
Poplar, and by Messrs. Napier, of Glasgow. 

‘Tne Cunard Company have discontinued their line of screw 
steamers between Liverpool and New York, “in consequence of the 





falling off in the shipment of goods to the United States, owing to | 


the disturbed condition of affairs in that country.” 


Sm F. Sarrn has given notice of a motion in the House of 


Commons to ask the Secretary to the Admiralty whether the redue 
tion in the force at the dockyards is in consequence of an intention 
to substitute iron for wooden ships of war, or to employ private 
builders more extensively than heretofore. 

THe property of the Plumstead, Woolwich, and Charlion Pure 
Spring Water Company (Limited) is advertised to be sold at auction 
on the 5th of next month. The works were established about seven 
years since, and the present machinery is capable of raising about 
1,000,000 gallons in twenty-four hours. 

Tne Royal Charter incorporating the Commissioners of the Great 
Exhibition of 1862 has been drawn and signed, Karl Granville, the 
Marquis of Chandos, Mr. Baring, Mr. C. Wentworth Dilke, and Mr. 
Fairbairn, have received from the Queen full powers to proceed with 
the building and arrangements. 

Ir is understood that the Institute of British Architects, instead of 
appointing a committee of its own to report upon the condition and 
the means to be adopted for the preservation of the stone of the 
Houses of Parliament, will recommend the Government to refer the 
subject to a mixed commission composed of architects, chemists, and 
engineers. 

Dvunrine the week ending February 2nd, 1861, the visitors to the 
South Kensington Museum were as follow :—On Monday, 'Tues- 
day, and Saturday, free days, 4,999; on Monday and Tuesday, free 
evenings, 4,335. On the three students’ days (admission to the public 
6d.), 1,172; one students’ evening, Wednesday, 237. ‘Total, 10,743. 
From the opening of the museum, 1,856,845, 

Tre guaranteed interest (4) per cent.) on the shares of the Red 
Sea Telegraph Company has been withheld by the Government, on 
account of a technical interpretation of the contract, whereby it is 
held that the interest is payable only when the whole line is in 
perfect order. 
spirit of the contract, and there is no doubt that, on an application 
to Parliament, the interest will be forthcoming. 

Ow the examination of Mr. Morgan Morgan (formerly chief engi- 
neer of the Risea Colliery), at Risea, on the 31st ult., he stated as the 
result of careful examination and caleulation, that but about one- 
half the quantity of air necessary for proper ventilation of 
the pit had been made to pass through it. None of the old work- 
ings, or “goaves,” were ventilated at all; but Mr. Morgan gave it 
as his opinion that their ventilation was both practicable and 
necessary. 

Twenty junior appointments in the engineer establishment of the 
Department of Publie Works in India ave open this year to public 
competition. Applications will be received only in the month of 
May next, at the b partinent of Public Works, India Office, Victoria- 
street. uty-three years of age, 






















Candidates must be not more than ty 
and have passed either not less than three years as articled pupils of 
a civil or mechanical engineer, or not less than two years in a school 
having an approved engineering class, and, in addition, not less 
than one year in practice under a civil or mechanical engineer. The 
examination will comprise the essentiels of a yood engineering 
education. 

Tue great floating boom derrick, constructed by the Thames Iron 
Shipbuilding Company, in 1858, at a cost of £49,000, is advertised to 
be sold at auction early in the spring. it is eapable of lifting 1,000 
tons of dead weight, and consists of an iron flat-bottomed vessel 
270 ft. long and 90 ft. beam, divided throughout by a number of 
water-tight compartmeuts, which can be filled to counterbalance 
any weight ou the opposite side. On the one side is raised an iron 
tripod 80 ft. in height, on which revolves a boom, 120 ft. in length, 
and from one side of which are suspended ten powerful blocks, 
which work wit immertiat rected with the vessel to 

rained. On ti i sel ave arranged ten 
tls of the pulley blocks. 
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NOTES AND MEMORANDA. 


Srsam boilers constructed of wood were at one time employed to 
some extent. 


Pires were driven by Sir John Rennie, at Sheerness, to depths of 
60 ft. and 80 ft. 

Rauway carriages are worn out more rapidly when run empty 
than when loaded. 

A TELEGRAPHIC message 
London to Athens for 32s. 

Tue National Lifeboat Institution has effected the establishment 
of 108 lifeboats upon the British coast. 

Tne temperature of Iceland, according to Dr. John Rae, is seldom 
lower, at any time, than 13 deg. to 18 deg. Fah. 

Or more than 3,500,000 tons of coal imported coastwise, last year, 
into London, 672,000 tons were brought by steamer. 

Tuexe are instances of marine-boilers having fire-bars 9 ft. long, 
a length which no stoker can properly cover with coal, 


of 20 words can now be sent from 


Tue wire ropes employed on railway and canal inclined planes do 
not wear out by abrasion, but fail, generally in about two years, by 
crystallisation. 7 

Mosr steam cylinders of large diameter will, if the bore be circular 
when standing vertically, become oval by their own weight when 
laid horizontally. 





This interpretation, however, is not justified by the | 


The derrick itse f | 


|} Carram Lean reports 24 Cornish pumping engines at work in 
December. Their average duty was 54,100,000 Ib. lifted 1 ft. high, 
by the consumption of 112 Ib, coal. 


Tue entire coinage of the United States Mints, since the year 
1792, has amounted to 716,229,594 dols., 27,039,919 dols. of which 
were coined during the year 1860. 





Tne new Government troop steamer for the Lower Indus has a 
tonnage of 3,911 by “old measurement,” whereas the actual dis- 
placement at 2 ft. draught is but 739 tons. 


Tue cotton mills of Bombay comprise 82,566 spindles and 240 
looms. The new mills and extensions in progress will comprise no 
less than 311,842 spindles and 4,025 looms. 

Accorping to Mr. M. Ross, of the Manchester Chamber of 
Commerce, cotton machinery to the extent of 1,009,000 spindles is 
now being constructed in this country for Ind ». 


Ix America, where it has always been customary to provide a 
“house,” or enclosure for the en rine-cdrivers, on locomotives, it is 
now becoming the practice to erect “houses ” on the tenders. 

Tie annual production of Indian cotton is estimated, by intelligent 
members of the Manchester Chamber of Commerce, at 4,000,000 
bales, the last cotton crop of the United States being 4,424,000 bales. 


Tue Rangoon petroleum and naphtha wells are about 500 in 
number, distributed over an area of about 12 square miles. They 
are from 200 ft. to 300 ft. deep, and yield from 1,200 Ib. to 2,000 Ib, 
daily each. 

Curota furnaces have been blown with a hot-blast at 600 deg. 
and in melting down old gas retorts and similar dirty scrap the hot- 
blast appears to be necessary to prevent the accumulation of slag in 
the furnace. 

Gas for lighting railway carriages and steamboats is used, in 
America, at both high pressure and at ordinary atmospheric 
pressures. The high-pressure holders are charged with gas at a 
pressure of 400 Ib. per square inch, 
| In an address delivered before the Institution of Civil Engineers, 
| by Sir John Rennie, while president of that body, he stated that a 
wooden bridge of a single span of 61) ft. was once erected in 
| Canada, where it stood for a considerable time. 

In the telegraphic line from London to St. Petersburg, 1,900 
miles in length, there are eight relay stations. Between London and 
Constantinople, 3,200 miles, there are twelve relays, and between 
London and Odessa, 3,500 miles, there are fourteen relays. 


In some pumping engines constructed in New York for the 
New Orleans, U.S., Waterworks, the builders have thought it neces- 
sary to open and close the pump-valves by mechanism, instead of 
allowing them to move according to the impulse of the water. 

Whereas cotton is carried, on the American lakes, at from 3th to 
§ths of a penny per ton per mile, and on the Erie Canal at 4d., the 
ordinary cost in India is from 3d. to 4d., whilst the cost of carrying 
cotton on packed bullocks, from Berar to Bombay, is 10}4. per ton 
per mile. 

A sinGLe steam collier has made 50 voyages from the North to 
London in the course of 10 months, and has brought in that time 
30,000 tons of coal. A sailing collier, carrying 500 to 400 tons, 
occupies about 30 days on each voyage, including loading and un- 
| loading. 
| 298 steamers, measuring 90,549 tons, were built in the United 
| Kingdom in the year 1856; 321, of 87,594 tons, in 1857; 221, of 
| 80,106 tons, in 1858; 219, of 61,375 tons, in 1859; and 242, of 
| 103,662 tons, in 1860. In the latter number is included the tonnage 

of the Great Eastern. 

Mustarp, according to Mr. W. L. Scott, who read a paper last 
week before the Society of Arts, on the adulteration of food, is never 
| sold in a pure state. He states that he once bought a sample so 
| largely adulterated with fresh plaster of Paris that, when a with 
| water, it * set” in a solid exke in the course of a few minutes, 
| 


Ir locomotive tube-plates are made of the whole depth of the fire- 
box, it is desirable, for economical considerations, that that portion 
| of the plate below the tubes be no thicker than y, in. or 4in. By 
| lapping two copper tube-plates of full thickness upon each other, 
| and passing them, together, through a pair of rolls, the over-lapping 
| portions may be reduced to any thickness not less than one-half that 
of the original full thickness. This method is generally practised 
in American copper rolling mills. 

Ix some experiments recorded in Mr. D, K. Clark's “ Recent 
Practice,” it appeared that a single rivetted seam in } in. plates was 
only 40 per cent. as strong as the whole plate, or 20 per cent as 
strong as a solid plate 1 in. thick ; a similar seam of y& in. plate was 
50 per cent. as strong as the whole plate, or nearly 22 per 
cent. as strong as a solid plate lin. thick, whilst a similar seam 
of § inch iron had 60 per cent. of the strength of the whole plate, or 
22} per cent. of the strength of a solid 1 in. plate, the @ in. iron, 
when rivetted, being actually stronger than } in. iron similarly 
rivetted ! 

As an instance of the shallow draught of some of the American 
river boats, we may mention that in July, 1860, Mr. Charles W. 
Copeland, a well known naval constructor and steamship broker in 
New York, advertised for sale a boat 108 ft. long, 16 ft. beam, 4 ft. 
hold, having two high pressure engines and locomotive boiler, and 
drawing only 21 in. of water when ready for passengers. The 
same gentleman has stated that many of the Western river boats 
draw but 12 in. loaded, and that he once journeyed on a stern-wheel 
boat, 110 ft. long, on the Monongahela river, when, with all the 
passengers on board, the draught was but 14 in. 

For the purpose of removing the dviving-wheels from locomotives 
a contrivance called a “drop-table” is used on the Northera of 
France and on several American railways. A platform of sufficient 
length, and resembling that of a railwny weighing machine, is nade 
in the line and supported either by screws or upright racks beneath. 
An engine being run upon this platform, and properly supported so 
as not to descend bodily with it, the platform is lowered into a pit 
beneath, carrying with it the driving-wheels, the axle-guards of 
which have been previously opened at the bottom to allow thém to 
descend. The wheels being lowered, they are rolled along the 
Platform to beyond the end of the engi, nod the platform is then 
raised to the level of the lime, and the wheels run off to any point 
desired. The operation is an « ue where the table is 
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moved by steam power. 
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BODMER’S IMPROVEMENTS IN WASHING MACHINERY. 
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Tuts is the invention of Mr. Rudolph Bodmer, of Thavies-inn, 
Holborn. Mr. Bodmer says that some of the modern washing 
machines, many of which had been introduced within a com- 
paratively recent period, owing to peculiarities in their construction 
or action, perform their work both irregularly and slowly ; others can 
only be used for the stronger descriptions of goods, and even then 
wash imperfectly ; others again answer perfectly well for heavy 
goods and for colours which are used in solution, but are apt to act 
destructively upon light goods and are inefficient for colours used in 
the form of powders; and lastly, that there are machines which 
rinse but do not wash well, and that the object of his invention is to 
produce a washing machine in which the goods or fabrics shall 
nowhere be subjected to tension ; in which they shall be beaten or 
dashed against dash boards on both sides during their passage from 
the trough to the squeezing bowls whilst being simply suspended, 
from the latter; and in which, lastly, “the pieces shall open loosely 
in the fluid every time after passing through between the squeezing 
bowls and before they come within reach of the dashing apparatus. 

The machine, which is considered to possess all the advantages 
above enumerated, and which forms the subject of this illustration, 
consists of a pair of squeezing bowls of the ordinary construction, 
the upper bowl being pressed against the lower one by means of 
levers and weights. The pieces to be overated upon are passed 
through between the squeezing bowls, and thence over a taking-off 
roller, they then descend into the trough vontaining the water or 
other fluid where they open and drop upon an inclined grating, they 
are subsequently taken over a guide roller, thence up between two 
sets of slanting dash boards and through a pair of small beating bars 
or rollers, which beating bars or rollers are suspended from a lever 
at each side of the machine between the two sets of dash boards, and 
the object of which is to dash the goods against the boards. The 
goods or fabries then pass between the squeezing bowls again and so 
on as many times as the length of the squeezing bowls will con- 
veniently admit, and finally, they leave the machine at the opposite 
end. The lever in which the beating bars or rollers are mounted is 
set in motion by cranks and connecting rod, the intensity of the 
cleansing process can be regulated either by inclining the dash 
boards more or less towards each other, or by varving the stroke of 
the crank in which the pin is adjustable, or by both these means 
according to the class of goods to be operated upon. The lower 
squeezing bowl is set in motion from the driving shaft by a pair of 
spur wheels, the lever from which the beating rollers are suspended 
is actuated by similar means through the instrumentality of the crank 
and connecting rod, and the taking-off roller is driven by pulleys and 
acord. Instead of making the dash boards stationary they may be 
suspended from pivots and caused to move backwards and forwards 
by means of a connecting rod and crank, the beating bars or rollers 
and their suspension bar being then dispensed with. In this case 
the fabrics, on passing up between the dash boards, are acted upon 
by the latter instead of their being dashed against the boards. 

Fig. 1 is a vertical transverse section; Fig. 2 a longitudinal eleva- 
tion; Fig. 3 a ground plan; and Fig. 4 an end elevation of the 
improved washing machine. 

The fabric A (see Fig. 1), which is to be subjected to the operation 
of this machine is, in the first instance, inserted between the squeez- 
ing bowls B and B' at the end 1; the upper bowl B! being covered 
with a spiral layer of rope, in order to give it more bite and render 
it to some extent elastic, and pressed against the lower bow! by 
means of the levers C, rods D, and weights E, in the usual manner. 
On emerging from between the squeezing bowls the fabric passes 
over the taking-off roller F, and down into the trough G (which 
contains the water or other liquid), where it is deposited upon the 
inclined grating H, whence it is taken partly round the guide roller 
I upwards, between the two beating bars or rollers K through the 
guide pegs L', and again inserted between the squeezing bowls B 
and B!, and so on in succession, as seen in Fig. 2, until it finally 
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emerges at the opposite end of the squeezing bowls, as represented 
at 2, in Fig. 1. On its way from the guide roller I to the squeezing 
bowls, the fabric passes between two sets of dash boards L, L, and 
L!, L!, which can be set to any required angle toward each other, 
inasmuch as they are respectively movable on pivots at 3, 3, and 
4, 4, (see Fig. 1), and are adjustable by means of set screws in seg- 
mental slots 5, 5, and 6, 6, in the framing M. The two beating bars 
or rollers K are suspended on each side of the machine (see Fig. 3) 
from levers N, which have their fulera at 7 (see Fig. 4), and receive 
a rapid reciprocating motion by means of the crank dises O and con- 
necting rods P ; the stroke of the crank being variable at pleasure 
by the adjustment of the crank pin in the slot 8, as the fabric passes 
between the beating bars or rollers K, in the manner above described ; 
the machine being now supposed to be in motion, it is by them 
forcibly dashed against the boards L, L, and L', L', and thus sub- 
jected to an energetic cleansing process, the intensity of which can 
be regulated either by inclining the dash boards more or less towards 





one another, or by varying the stroke of the crank, or by these two 
means combined, according to the class of goods to be operated upon. | 
Every time the piece or fabric passes between the squeezing bowls it 
is to an extent deprived of the water or other fluid absorbed by its 
passage through the trough G, opening loosely at each succesive dip 
into the latter; and the operation thus proceeds until the fabric, | 
thoroughly washed and cleansed, leaves the machine at the end 
opposite to that where it entered it. It will be seen, on reference to 
the Figs. 2 and 3, that motion is communicated to the machine | 
| 
| 


through the shaft Q, upon which the fast and loose pulleys R and 
R' are mounted. The spur wheel (! on the shaft Q gears into the 
wheel B?, which is keyed on te the spindle of the squeezing bowl B, 
whilst the wheel Q? on the shaft Q gears into the wheel S! on the 
shaft 8S. On the shaft S are also keyed the crank dises O, which 
through the connecting rods P impart their reciprocating motion to 
the beating bars or rollers K. A rope pulley 'T’ on the end of the 
shaft Q actuates the taking-off roller F through the rope pulley F'. 


Tue Carrer Manveacture.—The Chamber of Commerce of | 
Nimes invited some days since the principal manufacturers of that 
town to examine the produce of a new machine which had already 
attracted the attention of the Prefect of the Gard, who takes great 
interest in everything which tends to the prosperity of the depart- 
ment under his direction. This invention particularly interests the 
manufacturers of shawls, carpets, and woollen stuffs of every 
description. M. Tavernier, of Sommitres, the inventor of the 
machine, for which he has obtained a patent, demonstrated the 
advantages of his system to the manufacturers of Nimes. The 
advantages of the new system are economy of labour, a great saving 
of the raw material, perfection of the produce, and a remarkable 
brightness in the pattern. All the manufacturers present declared 
that the new invention must render great service in enabling them 
to compete with foreign industry.— Times. 

A Scuoot or Art ror Hertrorp.—A crowded meeting was held 
in the Town-hall, Hertford, on the 18th ult., under the presidency of 
the mayor (Mr. J. Gripper), to consider the propriety of establishing 
a school of art for Hertford and its neighbourhood, in connection 
with the Committee of Council on Education. The Right Hon. W. 
Cowper, in moving the establishment of a school of art at Hertford, 
said :—* We have heard of many instances in which artisans, from 
their knowledge of drawing, have very greatly improved their 
— and it is quite clear that persons who are employed in 
yuilding in any of its phases—whether as architects, surveyors, 
bricklayers, or carpenters—must be greatly benefitted by having the 
power of drawing clearly and systematically the objects with which 
they are conversant, and the knowledge which is necessary to under- 
stand the drawings of others. How very few there are who take 





very much pleasure in artistical buildings!” 


Fresco Ramwways.—The French Government has determined 
that the works for the completion of the unfinished railways shall 
be carried on with increased activity. For that purpose the Minister 
of Commerce has concluded an arrangement with the principal rail- 
way companies by which they are to be supplied with the means of 
giving increased activity to their operations. It is said that there is 
a credit to be opened for the Western Railway Company of 70,000,000f. 
The Emperor desires that the railway to Brest may be completed as 
quickly as possible. 

Crovr.—Our readers are aware that we have before touched upon 
the subject of this dangerous disease, describing the most recent 
endeavours of distinguished practitioners to rid the trachea of the 
membranes which encumber it, either by mechanical or by chemical 
means. Dr. Ozanam has now communicated to the Academy of 
Sciences a series of numerous experiments made with different 
chemical agents not hitherto tried, and from which we select the 
following: The chloride of potassium dissolves the false membranes 
completely in 24 hours; chloride of sodium in 36; a solution of one- 
hundredth part of bromide of potassium in water, in 12 hours; a 
mixture of bromine and bromide of potassium is more powerful still. 
One part of chromate of potassium inten of water will harden the 
membranes in the course of two days. The sub and bi-carbonates of 
potash, in concentrated solutions, will disolve the membranes in 12 
hours. Phosphate of soda is less active ; the cyanide of potassium in 
a concentrated state will desolve the membranes in 15 hours; pure 
glycerine will soften them in 24 hours; but the mother-water of wrack 
soda will effect a complete solution in 4 or 5 hours. Dr. Ozanam 
concludes from his experiments, that, if it be intended to attack the 
membranes by dissolvents, alkalies should be preferred; and from 
what we have quoted above, it will appear that the sub-carbonate 
and chlorate of potash and the phosphate of soda, so long advocated, 
are the lowest on the list in point of efficacy. If, on the contrary, 
segregation or separation be aimed at, then chloride of bromine, 
bromine itself and chlorine, or else iodine perchloride of iron and 
chromium should be resorted to, since they harden the membrane 
and make it detach itself. These conclusions acquire great value 
from the fact that Dr. Ozanam has been pursuing these researches 
since 1849. He quotes a singular instance of a cure which occurred 





‘ in 1860. A country physician, having, in a case of croup, attempted 


to cauterise the false membrane by stick-caustic, the patient, some- 
how or other, swallowed the whole piece. In an agony of terror the 
practitioner forced a concentrated solution of kitchen salt (hydro- 
chlorate of soda) down the patient's throat by way of antidote ; and, to 
his surprise, not only saved him from the effects of the caustic, but 
also cured him of his croup by the same simple remedy. 

Water anp Pusiic HeartH.—Another communication on this 
important subject has been addressed to the Academy of Sciences by 
M. Grimaud de Caux, a gentleman who some months ago gave a 
very interesting description of the system employed at Venice in the 
construction of cisterns. In his present papers M. Grimaud de 
Caux makes some important remarks on the different effects pro- 
duced by the emanations of saline and those of fresh water. Venice, 
for instance, lies,as we know, in the midst of salt lagoons, while the 
surrounding terra firma is marshy through the agency of fresh 
water, which the Venetian Republic ne by vast and costly, 
hydraulic contrivances, carefully excluded from the lagoons. Now 
although this marshy soil is scarcely three miles from the city, which 
is itself constantly immersed in the emanations from the lagoons, it 
is a fact that the ague is a very rare malady at Venice, while it is 
proverbially endemic in the adjoining marshes, and to such an 
extent, that the custom-house officers stationed at Fusine some 
years ago were entitled to a daily ration of quinine, at the charge of 
Government. Hence it appears that while fresh water emanations 
relax the fibres of the human body without any other redeeming 
action, the emanations from salt water, although they have the same 
tendency to produce relaxation, yet at the same time are pregnant 
with a corrective which neutralises that effect. M. Grimaud de 
Caux now proceeds to examine the cause of noxious exhalations in 
the dwellings of the humbler classes of Paris. In such dwellings 
there is generally a paved court, and a pump yielding spring water, 
which is of inferior quality to that which would be supplied by the 
city. The court, which is generally of less than moderate dimen- 
sions, receives all the foul water from the sinks, which is carried 
away by the gutters; and while the water which occasionally runs 
waste from the pump washes both the court and gutters, it also filters 
between the paving stones, carrying with it some of the putrid 
particles which it is supposed to wash away. The consequence is 
that in the course of a very short time all the ground under the 
pavement becomes infected; if a stone be removed its bed is found 
to be black and fetid; so that it is not surprising if its effluvia 
produce the same effect as the marshes round Venice. ‘To remedy 
this, M. Grimaud de Caux recommends—first, the removal of all 
these pumps, as one of the causes of noxious infiltration; secondly, 
the suppression of the system of paving courts, which should be 
flagged with bitumen instead; and thirdly, the distribution of good 
water at a cheap rate to these houses by the city. 

Steamboat VENTILATION.—In a vessel of the description of the 
new Indus troop-steamer, designed expressly for the conveyance of 
as many as 2,000 troops on the Indian rivers, it must be of the 
utmost importance to have a thorough ventilation. Great attention 
has been given to this point, and the Government commissioners 
have secured a renewal of air throughout the whole vessel every 
half hour, by the application of Schiele and Williams’ Marine 
Ventilators, as manufactured by the North Moor Foundry Company, 
Oldham. These novel machines attracted considerable attention at 
the trial trip, at which many eminent engineers were present; and 
we give, therefore, a few particulars of their construction :—The 
ventilator consists of Platt and Schiele’s silent fan (a double fan to 
save room), and Schiele’s turbine steam engine, on one and the 
same spindle, forming a machine complete in itself and ready for 
work, merely requiring connecting to the steam-pipe and air-con- 
ducts. The turbine engine consists of a wheel or runner of brass, 
with curved grooves cut in its face, forming a sort of wings or 
buckets; encircling this runner is a cylindrical steam-chamber, also 
of brass, with small apertures in its inner face, through which the 
steam enters in the middle of the wheel’s surface equally all round 
its circumference ; after communicating its power to the runner by 
impinging in the wings or grooves, in a similar manner as the water 
acts in a turbine, the steam passes out on each side to the exhaust 
steam-pipe. As the steam pressure acts equally all round in the 
runner, there is no strain whatever on the bearings, which have, 
therefore, to support merely the comparatively trifling weight of 
the shaft. The machine takes up very little room, a ventilator 
(engine and fan complete) discharging 600,000 cubic feet of air per 
minute, being only 3 ft. long, 2 ft. 9 in. broad, and 3 ft. high. There 
is no strapping or gearing, and all working parts are entirely covered 
in. The steam will be still further economised by being discharged 
into a condenser. The mode of application is to have tubes or 
air-trunks carried from the ventilator through the holds, cabins, &c. 
These tubes have openings in them, so arranged that by means of 
slides or valves fresh air can be thrown into any portion of the 
cabins or holds, and the whole of the ship, or any portion of it, can 
be ventilated at pleasure. The induction air is drawn from the 
paddle-boxes, and so charged with moisture, which is very necessary 
in India. At the trial trip a week or two ago, the weather being 
very cold, the machines drew the hot air from the space over the 
boilers, and the cabins were so made very comfortable. Another 
mode of ventilation is to exhaust or suck the air from the cabins or 
holds through tubes provided with valves or slides as above. The 
air thus drawn off is discharged into the stoke or firing rooms, ren- 
dering them comparatively cool, which not only adds to the comfort 
of the engineers and firemen, but effects a saving of fuel by increas- 
ing the draught of the furnaces, the deficiency of which, it is well 
known, often causes great inconvenience and loss, especially in hot 
climates and during stormy weather, when it is sometimes almost 
impossible to keep steam up at all. The draught of the boiler 
furnaces can be, in fact, under the complete control of the engineers. 
The machines are also of great service in getting up steam quickly, 
as they begin to work with 3-Ib. steam pressure. 
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FLETCHER’S DAMPERS FOR MULTITUBULAR BOILERS. 
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Tus invention, as communicated to Mr. George Fletcher, of | 


Farnham-place, Borough, consists, firstly, in the construction and 
application, as a damper to the mouths of tubular boilers, of an 
apparatus similar in principle to a Venetian blind; and, secondly, in 
the application of sliding dampers for regulating the draught in 
boiler tubes. 

This damper is formed of one or more parts, having a number of 
metallic plates, each working on two pivots or centres at each end, 
two of such pivots serving to secure the plates to fixed and movable 
side rods, forming a frame in which they move, and which frame is 
fixed to the boiler end, the other two pivots serving to connect the 
plates of the damper to a movable rod on either side, thus enabling 
the whole of the plates to be moved together. This damper is fixed 
immediately against the mouths of the tubes, and is adjusted and 
worked by means of a hand wheel attached to a screwed spindle 
working through a pedestal, such spindle being formed with a swivel 
joint, and connected by links to a cross bar attached to the side rods 
or movable frame of damper. 

Fig. 1 is a partial longitudinal section of a multitubular boiler and 
smoke box, showing the damper applied; Fig. 2 is a transverse 
section, showing the damper applied to the fire tubes of the boiler, 
one side being shown open, and the other side shut. A is the boiler; 
B, the mud pipe; C, the grating plate ; D, Fig. 1, shows the smoke- 
box door in section; E, the flue leading to chimney; F, F, two 
plates secured to sides of damper, to prevent the flame from passing 
out at the sides. These plates are secured in their position by 
angle irons G, G (better shown in Fig. 2), at the top end, and by 
brackets H, H, let into the brickwork at the lower end. I, in Fig. 1, 
shows a side elevation of the damper, and in Fig. 2 shows an end 
elevation of the damper, one half being shut, and the other half 
open. This damper consists of a number of metallic plates or 
paddles J, J, J, attached on one side to fixed rods K, K, and on the 
other side to movable rods L, L, by pivots. The fixed rods K, K, 
are placed at a small distance from the face of the boiler A, and are 
secured in their position in the following manner :—The two outside 
fixed rods K, K, are secured at the top by angle irons G, G, which 
are bolted to the grating plate C, and which connect the rods K, K, 
to the plates J, J. The centre fixed rod K is made twice the width 
of the two fixed rods K, K, to allow each half of the damper I to 
work independently of the other. The centre rod is secured at top 
to the angle iron M of the boiler A by the bracket N, and at the 
bottom by the bracket O, which is fixed to the mud pipe B by means 
of stud bolts. P is a column or pedestal, with a brass bush fitted 
in it, having a screw thread cut in it to allow the damper I to be 
raised or lowered by the hand wheel Q and spindle RK. S is a 
swivel joint communicating with the links T, T, secured to a cross 
bar U, U, attached to the side rods or movable frame of damper I. 

In carrying out the second part of the invention the patentee 
employs a plate with perforations corresponding with the tube holes 
in the boiler working in grooves or slides, and adjustable by rods 
and levers, and so arranged that the blank spaces in the plate may 
cover the tube holes in the boiler, and the perforations in the plate 
come opposite to the spaces between the tubes, and vice versd. 








LANCASTER, BROWN, AND HUGHES’ 
IMPROVEMENTS IN CANNON. 


Turse improvements in cannon and other ordnance consist in 
means of strengthening a gun by the employment of a jacket so as 
to form a longitudinal truss or brace. It is proposed that this truss 
should extend from the breech or rear end to a small distance in 
front of the trunnions, but the patentees do not confine themselves 
to any particular length of jacket. They prepare the exterior of 
that part of the gun to which the jacket is to be applied by turning 
or otherwise, so as to fit it for the reception of the jacket, and at the 
rear end of the gun a portion of the metal may be turned off sos 
to form one or more shoulders all round the gun, behind which, or 
the rear of the gun, one end of the jacket is to fit and take its hold. 

he jacket may be made in two or more parts, one part fitting to one 
side, and the other to the opposite side of the gun, forming, when 
put together, a complete case or jacket for the portion of the gun 
above mentioned. The jacket may be heated before being put on 
to the gun, so as to make it fit more effectually, and form a longitu- 
dinal brace or truss between the trunnions and the shoulder, or rear 
of the gun. This jacket strengthens the gun longitudinally, and 
enables it better to resist the longitudinal strain to which it is sub- 
ject when fired, and also prevents or assists in preventing the rear 
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end of the gun being blown away. The jacket is secured by hoops 
or cylindrical rings, the ends of which may be shaped so as to dove- 
tail into one another. The main feature of the invention consists 
in forming the exterior of a gun for the reception of a jacket, and 
the interior of a jacket to fit upon a portion of the gun in such 
manner that the jacket may become or act as a longitudinal truss or 
brace. 











The annexed engraving is a longitudinal section of a portion of a 
gun upon this invention. A is the body of the gun; B, the bore; 
C, the jacket ; D, D, D, cylindrical rings surrounding the jacket, and 
E is another ring which the patentees recommend should be applied 
to strengthen the breech, but neither the rings D nor E form any 
part of the invention; F, the trunnion. A portion of the rear end 
of the body of the gun from a to d is turned off all round in an in- 
clined direction, as shown. The rear end of the jacket is similarly 
tapered, while an incline is formed on the outside of the other end 
of the jacket, both being for the purpose of affording a hold to the 
cylindrical hoops D, D. 


TRON-PLATES FOR THE Navy.—For some days past a Royal Com- 
mission upon this subject has been sitting and examining witnesses 
with a view to the preparation of a report, at the War-office, Pall- 
mall. The commissioners are—Commander J. C. D. Hay, R.N., 
chairman; Colonel Henderson, Royal Artillery; Major Jervois, 
Royal Engineers; Dr. Percy, and Mr. W. Pole. Captain Dyer is 
the secretary of the commission. 

Trarric Returns.—From a Board of Trade return just issued, it 
appears that the total receipts on all the railways in the United 
Kingdom for the half-year ending December 31st, 1859, amounted 
to £13,880,763 on 10,002 miles of railway against £12,825,826 on 
9,542 miles of railway in the corresponding half of 1858, showing 
an increase of £1,054,937 in the receipts, and 460 miles in the mile- 
age. The total receipts from all sources in England and Wales, on 
7,309 miles of railway, amounted to £11,733,966 against £10,837,466 
on 7,000 miles at the corresponding period of 1858, showing an in- 
crease of £896,500. The total receipts in Scotland on 1,428 miles of 
railway amounted to £1,455,720 against £1,358,707 on 1,353 miles in 
the corresponding half of 1858, showing an increase of £97,013. The 
total receipts on 1,265 miles of railway in Ireland for the above half 
year amounted to £691,077 against £629,653 on 1,188 miles in the 
corresponding half of the preceding year, showing an increase of 
£61,424. The total receipts from general merchandise, minerals, 
and live stock in the United Kingdom included above, amounted to 
£6,898,950 against £6,333,334 in the same half of 1858, showing an 
increase of £565,616. ‘Ihe total number of passengers conveyed 
during the half year in question was £82,527,594 against £76,529,204 
in the corresponding half of the preceding year, showing an increase 
of 5,998,390 passengers. The number of Parliamentary passengers 
conveyed was 34,381,321 against 30,790,352, showing an increase of 
3,59°,969. The number of third-class passengers conveyed was 
13,498,346 against 13,370,758, showing an increase of only 127,588. 
The number of second-class passengers conveyed was 24,357,188 
against 22,536,911, showing an increase of 1,820,277. The number 
of first-class passengers conveyed was 10,290,739 against 9,831,181, 
showing an increase of 459,558. The receipts from Parliamentary 
passengers amounted to £1,704,196 against £1,521,740, showing an 
increase of £182,456; from third-class passengers to £533,169 
against £519,133, showing an increase of £14,036; from second- 
class passengers, £2,103,715 against £1,958,092, showing an increase 
of £145,623; and from first-class passengers to £1,740,044 against 
£1,668,080, showing an increase of £71,964. 








THAMES EmBankMeNnt.—On the 81st ult., the standing orders were 
declared complied with in respect of the Bill for the Embankment 
of the Thames on the Middlesex side between Westminster and 
Blackfriars Bridges, so that it may be rendered available as the sit® 
of a main sewer and of a railway, and afford space also for a road 
and for approaches. The estimated expense of the embankment, 
works connected with it, road, and approaches, is £600,000, and of 
the railway £75,000. Power is proposed to be given to the Com- 
missioners for Woods, Forests, and ood Revenues to contribute any 
funds that Parliament may place at their disposal for that purpose 
towards the undertaking, and, in consideration of such contribution, 
they are to have vested in them certain embanked lands, and exercise 
a certain control over the undertaking. It is to be competent for the 
Metropolitan Board of Works to construct in the embankment a 
sewer for the main drainage of the metropolis, and contribute a sum 
of £400,000 out of any funds placed at their disposal by Parliament. 
The approaches to the roadway will be from Whitehall-place and 
Waterloo Bridge, and the eastern end of the embankment will unite 
with the line which the London, Chatham, and Dover Railway are 
authorised to construct to Farringdon-street, there communicating 
with other railways having terminal stations in the City, and power 
is to be given to such railways to contribute. Borrowing powers are 
to be sought in addition to the original capital, to the extent of 
£100,000. The work is proposed to be completed in five years. 


Tue Sugar Marie.—In this month's Bulletin de la Socicté d Aceli- 
matation, M. Valentin de Courcel announces the arrival of a namber 
of sugar maples from Canada at the Jardin d'Acclimatation in the 
Bois de Boulogne. This tree is known to be a great source of wealth 
to the North American continent, where it not only grows wild in 
the midst of those virgin forests which cover so large a surface of 
unexplored land, but is also cultivated with great care, especially in 
the state of New York and in Upper Pennsylvania. The chief 
produce of the maple is its sugar, the art of extracting which was 
known to the Indians long before the discovery of America, In 
1664, as John Evelyn tells us, Rouen, in Normandy, had establish- 
ments for refining the sugar brought from Canada, where it was 
made by the savages. M. de Courcel endeavours to give some 
statistical details concerning the present production of maple sugar, 
remarking, however, that the question is extremely difficult, because 
a vast proportion of this article is made for home consumption, and 
does not therefore find its way to the markets. In 1849, the State of 
Vermont manufactured about 4,650,000 Ib. of maple sugar; in the 
State of New York the quantity was, in 1858, nearly 24,000 tons; 
about one-third less than in 1857, which, being a much colder year 
than the former, was peculiarly productive, for a cold and dry 
winter is extremely favourable to the production of maple-sugar. 
The best maples, richest in saccharine matter, are those which grow 
on a@ stony soil, on hills exposed to the east or to the south. It 
requires three men to look after a plantation of 250 maples, which 
yields 1,000 1b, of sugar, or about 41b, per tree. M. de Courcel is of 
opinion that this tree, which is only known in France as an orna- 
mental plant, might be advantageously acclimatised here. 


Decay or Race.—In the last report issued by the Colonial-office 
on the past and present state of our colonial possessions an account 
is given of fourteen persons, all adults, aborigines of Tasmania, who 
are the sole surviving remnant of ten tribes, Nine of these persons 
are women, and five are men, There are among them four married 
couples, and four of the men and five of the women are under forty- 
five years of age, but no children have been born to them for years. 
It is considered difficult to account for this. ‘The Maoris of New 
Zealand are said to attribute their decline in number to the general 
change of habits introduced by civilisation. Besides these fourteen 
persons, there is a native woman who is married to a white man, and 
who has a son, a fine healthy-looking child, of whom she and all the 
blacks are very proud. These fourteen aboriginal natives of Van 
Diemen’s Land live at Oyster Cove Station, where they are fed, 
clothed, and housed at the public expense; their subsistence and 
management cost about £7(0 a year. Their principal employment 
is cooking their food, mending and making their clothes, and getting 
their wood, for which they have to go a considerable distance ; but 
all work devolves upon the women—the men do nothing. They are 
much addicted to drinking, have an antipathy to cleanliness, and 
insist on keeping a number of dogs, which eat, live, and sleep with 
their owners. ‘heir chief amusements are fishing and hunting; in 
the latter they generally absent themselves once or twice during the 
season for two or three weeks or a month, living during that time in 
the bush. They always ask leave to go upon these occasions, and 
take with them their bedding, pots and pans, &c., and as many 
rations as they can carry. Their behaviour is very good when they 
are not excited by strong drink. The men generally speak English, 
but in quarrelling invariably use their original language. heir 
health is in general very good. 


Messrs. CHAPLIN AND Horne’s New Warenouse.—T'o give our 
readers some idea of the extent and capabilities of the large premises 
of Messrs. Chaplin and Horne, we may state that the frontage in 
Gresham-street is nearly 100 ft., by an average depth of about 150 ft., 
and a height of 64 ft. from the foot-pavement to the top of the 
parapet. Underneath the ground storey is a capacious basement 
together with large cellarage for warehousing imperishable goods, 
Accommodation is also afforded for upwards of thirty horses. As a 
matter of course, in constructing underground stables, many 
difficulties presented themselves, more particularly as regards their 
effectual ventilation. These latter, and more important, however, 
have been successfully combatted and overcome by the simple process 
of inserting large perforated openings in the front wall of the base- 
ment, for the admission of fresh air, and a continuous shaft at the 
rear, up which the foul air generated in the stables ascends to the 
roof, where it is dispersed at a high level, and mixed with the externa 
atmosphere. One of the most remarkable features of the building is 
that the various storeys, as a general rule, are all clear throughout, 
without the intervention of wooden partitions, thus affording the 
most extensive accommodation possible, The floors are all entirely 
constructed on Fox and Barrett's fire-proof principle, and supported 
by a continued series of cast-iron columns, which extend from the 
basement to the uppermost warehouse, On these columns rest 
wrought-iron girders, and the lower ones stand on blocks of granite, 
bedded on masses of concrete, 4 ft. in depth. The walls throughout 
the edifice, with the exception of the stables, are lined with match- 
boarding, in order that the various goods warehoused may be protected 
from the influence of damp; consequently, no plasterwork has been 
employed. The building contains four storeys above the basement, all of 
which arearranged in asimilar manner forthe special purposes for which 
they are required; and one constructive feature in the planning of 
the vast structure is an enormous wrought-iron tubular beam, pro- 
bably the largest in London, that supports an immense weight of a 
large portion of the edifice at the rear, and leaving a clear area 
underneath. The principal front of the edifice in Gresham-street, 
displays a large amount of massive solidity and appropriateness of 
detail, admirably executed. It rests on a basis of granite, on masses 
of dense concrete, and the ground-storey is entirely of Portland stone, 
comprising a series of eight large segmental-headed arches, worked 
in bold rustic work. The three principal of these arches are adapted 
as entrances, and have on their Ceretenes eut in stone emblematic 
representations of the swan,with two necks. ‘These, with all the 
other carvings on the front, including enriched trusses, &c., have 
been executed by Mr. Tolmie, the architectural sculptor, Belvedere- 
road, in his usual vigorous and artistic manner. Above the level of 
the ground-floor there are three storeys, surmounted at the eaves by 
a cornice, having its corona supported by consoles in pairs. The 
plain faces of the walls are of brick, and the ground-floor, together 
with the cornices, string-courses, and dressings of the windows, are 
of Portland stone. William Tite, Esq., architect, has prepared the 
designs, under whose supervision the building so far has been car- 
ried out by Mr. James Tift (practical manager for Messrs. ‘Thomas 
Piper and Son, contractors), by whose untiring zeal, energy, and 
ability, the whole will soon be finished in a most satisfactory man- 
ner. It is believed that the structure will cost over £30,000,— 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





ELECTRO-CULTURE. 

Sir,--It is now about fifteen years since the question of Electro- 
culture has ceased to occupy the agricultural world. The reason for 
this neglect is, that the results of the experiments conducted in 
England have not answered sufficiently the enthusiastic anticipa- 
tions the partisans of the system had formed. 

Professor Edward Solly, F.R.S., gave an account at that period 
of the various trials; and his work, full of remarks of the greatest 
interest, did not conclude in favour of the theory established by 
Darwin in his Phytologia (London, 1800), and by the Abbé Bertholon, 
in 1783. I refer the eee to the first volume of the Journal of the 
Horticultural Society of London, page 81, On the Influence of Electricity 
on Vegetation, communicated by order of the Chemical Committee, 
Jecember Ist, 1845. 

My object is not to examine here if the work of Professor Solly 
decides the question. It is probable that, one day or the other, the 
trials will be resumed from the point at which they were left in 1846, 
and it is possible that, with new means of investigation and 
another modus operandi, the results will be very different from what 
they have been, 

T have carefully perused the documents and works written on 
Electro-culture; aud 1 have been very much surprised to see that, 
in face of an object of such immense importance, the attempts 
made have been simply timid experiments, childish trials, consisting 
of metallie parallellograms, iron poles, zine and copper plates buried 
in the earth, &c. &e. &c.; and the stinginess of the means employed 
has not escaped the learned Professor, who concludes his article by 
these words, page 109:— 

“ The conclusion to be drawn from these experiments is, upon the 
whole, opposed to the supposition of the great influence of electricity 
on vegetation; or, at least, that the electrical effects produced by 
such apparatus as those described have very little, if any, influence 
on the growth of plants.” 

There was, however, a large field open to experimenters; but, as 
often occurs in such cases, the simplest means have been neglected 
for the most complicated. Instead of drawing the electric fluid from 
the unfathomable source of the atmosphere, where it is to be had 
for nothing, it seems as if they have preferred fetching a penny- 
worth from the chemist. 

In truth, the proceedings have been so mean that one is astonished 
to find that those interested in the question have not, long since, 
noticed this strange manner of dispensing electricity. 

Let us look now to what could have been done, instead of what 
has been done, and turn to the year 1838, In opening the Annuaire 
du Bureau des Longitudes for 1838, page 567, we find the following 


notice, signed by Arago:— 


“On Paragreles” (hail-destroyer) ; or Apparatus which may serve to 
Avert Damage by Hail. 

* The formation of hail appears to be indisputably connected with 
the presence of an abundant quantity of fulminating matter in the 
clouds. Withdraw that matter and the bail will either not be 
formed, or will remain in its rudimentary state, so that all that falls 
will be «a harmless, extremely minute hail, or sleet. Does anyone 
doubt the great benelit which, in) some countries, agriculture 
would receive from the disappearance of hailstorms? 1 reply, that 
in 1764 an enlightened inhabitant of the south of Franee wrote, in 
the Eacyclopedia: *'Vhere is hardly ever a year in which hail does 
not ravage the half, and sometimes three-quarters of the dioceses o 
Kieux, Comminges, Corserans, Auch, and Lombez.’ The single 
storm of the 13th of July, 1758, smote, in France, one thousand and 
thirty-nine communes. An oilicial inquiry made the damage 
amount to twenty-live millions of frances (one million sterling). 

“IT know very well that the employment of kites is not exempt 
from danger; that a thunderstorm forms, developes itself, and 
strengthens while the air is generally calm; that the wind, by the 
helpof which the apparatus must be sent up, does not begin to blow 
until the rain and hail are already falling, &e. Accordingly, kites 
are not what | think ought to be employed. What I would wish is, 
that CAPTIVE BALLOONS should be resorted to for this great and important 
experiment. 1 should wish them to be sent up to a much greater 
height than that attained by Romas’ kites (500 ft.) If by reaching 
three or four hundred feet above the elevations ordinerily reached 
by the upper extremitics of the rods of lightning-conductors, there 
were means of obtaining, instead of little plumes or tips of flame, 
flames ten or twelve feet long, what may we not expect would 
happen when the whole apparatus having risen to a height three, 
four, or ten times as great, according to cireumstances, would almost 
graze the under surface of the clouds? And when, moreover (and 
this is an important particular), the metallic point which is to attract 
the fulminating matter, and which would be in communication with 
the long semi-metallic cord, which officiates as conductor, being 
tixed on the upper part of the balloon, is presented to the clouds 
nearly vertically, or in the position of the red of an ordinary 
couductor’ It does not appear to me that there would be 
ioo boid in supposing that it might be possible to dissipate 











lightning, 
anythin 


8 
the most violent thunder or hoilstorms by these meaus, At adé/ events, 
un experiment so highly and directly interesting both to science and the 


agricultural wealth of countries is well deserving of trial. If balloons 
of moderate dimensions were employed, the expenses would cer- 
tainly be less than the vine-growing distriets now expend uselessly 
in firing so many guns and mortars,— 

“When science shall have contributed all that can be asked from 
her on the subject, it may, perhaps, be found that the idea suggested 
mity be veverted to; and that by the aid of balloons, surmounted by 
metallic points, storm-clouds may be converted into harmless 
clouds, to the great benetit of agrieulture.”* 

The opponents of Hlectro-culture will say, perhaps, that in all 
this Arago speaks of the electric fluid as simply an agent towards 
improving vegetation. Be itso, Therefore, in quoting tis passage 
on Paragréles, | wish simply to show the excellent means that these 
captive balloons offered from 18338 to the experiences of those inte- 
rested in the question, 

And substracting electricity, whether to prevent the formation of 
hail and the brewing of a storm, or for the purpose of saturating the 
earth, is it not to the same purpose? Certainly, only the end is 
different. 

In the first case, the wrostat becomes an indispensable agent 
during the summer. In the second, it can be applied in winter ; 
since we know that the electric fluid is much more abundant during 
December and January than at any other period of the year. The 
experiments of Faraday and M. Quetelet are conclusive in this 
respect, 

But 1 willnot dwell on this part of the question, as, at present, it 
is only necessary to examine if the captive balloons can really and 
practically render the services that the illustrious Arago expected. 

Phe question resumes itself in two principal points :— 

Ist. iow to fill the balloon, and how to obtain the necessary 
hydrogen far from the manufacturing districts or from places where 
gus is employed 7 

2nd. How to steady the balloon and to maintain it at the required 
height ? 

‘Lo the first question I will answer, that the balloon being small, 
sky ten metres in diameter, it can be filled on the spot, and, in a 
short time, by the aid of the apparatus called Chalumean utogené, 
invented by the Count Desbassyus de Richmont.t In this apparatus, 
well known to plumbers, the pure hydrogenis produced in consider- 

* The transiation which I give here is extracted from the “* Meteorological 
Essays,” by Franyeis Arago, translated under the superintendence of 
Colonel Sabine, R.A. London: Longman and Brown, 1850 (p. 235). 

+t Atve Hydrogen Blowpipe.—A diagram of this instrument is to be found 
at p. 665 of Zomlinson’s Cyclopedia of Useful Arts, 3nd volume. 























able quantities by the simple decomposition of water through the aid 
of zinc and sulphuric acid. 

If these experiments are supposed to be too expensive, nothing 
prevents the gas being sent on to the spot in hermetically sealed 
cylinders, where it can be stored and easily carried about, accord- 
ing to the system followed at Paris by the Parisian Company of 
Portable Gas, in the Rue de Charonne. 

The second question is more difficult to answer. The thing is 
how to steady the balloon at acertain height, say 1,500 ft. or 2,5vv ft., 
and that in spite of the wind and the rain to which it is necessarily 
exposed. This is how this might be accomplished :— 

The ropes should be disposed in such a manner that the balloon 
cannot depart far from the vertical line of the spot from which it has 
been elevated. Below the orifice, at some yards’ distance, one or 
more kites or sails might be suspended in order to counterbalance the 
effect of the wind. M. Transon, in 1834, and M. Marey Monge, in 
1847, proposed these means, and I am not aware that any practical 
trial has yet shown the fallacy of the theory they established on this 
point. 

Moreover, it is scarcely necessary to add, that the shape of the 
balloon can be easily modified in order to facilitate the action of the 
agents which are to counterbalance the wind. 

It remains now to find out if 1,500 ft. or 2,500 ft. of semi-metallic 
ropes will not be too heavy to allow the balloon to rise to the pro- 
posed height. A spherical wrostat ten métres in diameter possesses 
an ascensional force of about 1,200 Ib., and, according to Marey 
Monge (Etudes sur l'Acrostation, Paris, 1847, page 173) an ewrostat 
cylindro-conieal of a radius of 15 ft. presents an ascensional force 
of nearly 3,320 Ib. These figures allow not only to give all the 
desired strength to the ropes of the balloon, but also to increase their 
number. Thus, three or four cables, fastened in the earth at con- 
venient distances, would hold the balloon captive, and the system 
of kites or sails would then constitute a regular rigging that could 
be shifted at will. 

Without doubt, the question is not yet answered, and will not be 
so long as experiment has not shown the practieability of captive 
balloons and the possibility of keeping them steady. 

There is still another essential point to be elucidated, and that is to 
ensure the impermeability of the bailoon itself. The great obstacle 
is the escape, eaeve slow, of the gas. It will be understood that, 
from the moment that it is necessary to refill the balloon frequently, 
the system will become practically impossible. 

To ensure this impermeability, it will be needful to try other 
materials than silk, as usually employed, and to try also the effect of 
double coneentrie balloons. The last word has not yet been said 
about metallie wrostats, and in case other substances fail, trials 
could be made with copper. 

These experiments can only be made, of course, by liberal-minded 
and scientific men. It belongsto England to take up the idea of the 
illustrious Arago, and to solve, by all possible means, the question so 
little advanced since the experiments of Professor Solly. For, as 
the regretted Arago justly said—* At all events, an experiment so 
highly and direetly interesting, both to science and the agricultural 
wealth of countries, is well deserving of trial.” 

As to the expenses which a series of experiments will incur, they 
are small compared to the result to be attained, and it seems to me 
that a public subseription made among the great farmers and agri- 
culturists of the United Kingdom would easily furnish the necessary 
funds. 

A committee might be formed to follow the experiments and 
examine the fabrications of various wrostats that are to be tried 
couiparatively. 

In closing this letter, | will again call the attention of the public 
to another advantage which would probably result from these 
captive balloons. From the instant that their steadiness is proved, 
both the navy and the army could equally avail themselves of their 
use, for it will be then possible to clevate signal lights and 
semaphores at immense heights, and to preserve them against the 
effect of such projectiles as those of Armstrong and Whitworth’s 
artillery. 

It will then be useful to give effect to the most ingenious ideas 
which a French artillery officer, Captain Martin de Brettes, published 
in 1851, in his book, Des Artifices Eclairants en Usage & la querre 
et de la Lumiere Electrique. \t will be the moment to try whether 
the electric light of Messrs. Thiers and Laeassagne, the only one 
which, to my knowledge, comprises all the practical improvements 
hitherto searched for, can be applied as semaphores or sema-spheres. 

For the moment, however, in the actual state of things, it will be 
better fo restrict the first experiments to the effect of balloons as 
electro-substractors, whether it be to prevent storms or to study the 
use of electric fluid on vegetation. And when I say study these 
effects, I crave pardon of those savants who have pronounced the 
question as resolved, and refer them to the following lines, written 
by Professor Lyon Playfair, in Morton's “ Cyclopedia of Agricul- 
ture,” vol. i., p. 751:—* The general oceurrence of this force (the 
electric), its grand and fearful demonstrations in thunderstorms, and 
the physiological effects which it is known to possess, have always 
led toa vague belief that it must be connected in some manner with tie 
process of vegetable life. Doubtless this is true, and important in- 
deed must be its connection with the processes ef vitality, both in 
animals and plants; but, unfortunately, we know nothing of its 
mode of action on vegetable organisms.’ 

In fine, it remains to be known definitively, whether the Abbe 
Bertholon, Darwin, Loudon, Williams, Vassah, di Rozieres, Nollet, 
Dupetit-Thouars, Pouillet, Beequerel, and many other learned and 
scientific authors, have been deceived, and whether A rago laboured 
under hallucination when he wrote these prophetic words, * When 
seience shall have contributed all that can be asked from her on the 
subject, it may perhaps be found that the idea suggested may be re- 
verted to; andthat, by the aid of balloons, surmounted by metallic 
points, storm-clouds may be converted into harmless clouds, ro THE 
GREAT BENEFIT OF AGRICULTURE.” FERDINAND SILAS. 

4, Park-place, Mornington-road, N.W., 

January 20th, 1861. 
PRESERVATION OF FOOD. 

Sm,—Few conveniences are more to be desired at ceutres of great 
consumption, economically or sanitarily considered, than effeetive 
arrangements for the storage of fresh meat and other easily perish- 
able alimentary supplies,* under such steady conditions of reduced 


























temperature as would put them beyond the risk of rapid decay in | 


hot climates, or in the sudden changes of our own, ‘there is no 
doubt that means of accomplishing these results have now been per- 
fected, so far as the production of ice is concerned, at a great reduc- 
tion of cost. If, therefore, the corporation of this metropolis, aud of 
other large cities in the kingdom—especially at the great ports of 
cattle export and import—would offer a suitable reward for the most 
approved plan for carrying out the following objects, there is reason 
to believe that important public interests would be promoted: 

1. Plan and estimate, accompanied by drawings and explanatory 


details of a construction, say, 100 ft. long by 50 ft. wide, height not | 


to exceed 40 ft. (inside dimensions), to serve the purpose of a model 
plan of a depot for the storage of fresh meat in carcase, and other 
perishable alimentary supplies, the above space to be divided into 
two departments. A, to be described the “ department of prolonged 


storage” (to embrace one-half of the space), to be mainteiued | 


. Bt 





at a temperature ranging between 28 deg. and 32 deg. of 


be deseribed as the “department of issue,” to be maintained at a | 


temperature ranging between 38 deg. and 40 deg. of Pah. He. about | . 


the mean temperature of the coldest months of the year in this 
metropolis, 


2. Detailed description of the proposed mode of maintaining the | 





* Potatoes, for example (forming a large portion of the sustenance of the 
poorer classes, and appearing in some shape, every day, at most tables 
throughout the kingdom) cannot be stored in large quantities without 
generating constantly-increasing heat. Great risk of germination ensues ; 
the vegetable then rapidly becomes unfit for use as food, or is at once cast 
upon the market at reduced prices, and consumed by the poor with danger 
to their health.—C, E. 


required temperature in the two departments, with estimate of the 
probable charge. 

3. Detailed description of the proposed mode of storing the carcases 
in the department A, with estimated annual rent to be charged per 
section of 1,000 cubic feet. 

4. Detailed description of the proposed mode of exhibiting the 
meat and other supplies in the department B, with estimated annual 
rent to be charged per section of 1,000 cubic feet. 

5. Detailed description of the proposed mode of lighting the two 
departments, with due regard to the constant maintenance of the 
required temperature. 

6. Detailed description of the proposed mode of ventilating the 
department B, with due regard to the maintenance of the required 
temperature. ‘ 

7. The outside walls, roof covering, and gates to be of incom- 
bustible materials; but the inside casing to be of any materials 
which the projectors may judge to be best suited to the combined 
objects of maintaining the required degree of temperature, economy 
of construction, and durability. 

‘There is an impression in this country that meat, which has been 
subject to frost, is injured; but that is by no means the case, as 
persons can testify who have lived in countries where the meat is 
put into carcase and kept in a frozen condition for four or five 
months without the least injury to it. he simple necessary pre- 
caution is, that the meat should be thawed gradually, and not 
suddenly, when it is to be consumed. 

In the Cunard line of steamers no live stock of any kind is 
embarked, with the exception of the cow. All the fresh meat, fish, 
poultry, vegetables, fruit, and butter, consumed on the voyage, out 
and home, at all seasons of the year, are kept in a well-fitted ice 
house. Persons who have travelled in that line (which may justly 
be described to be the best organised service in the world of the 
kind, performing the difficult duties entrusted to it with admirable 
regularity, despatch, and security) will admit that the comforts ane 
excellence of the table leave nothing to be desired. There are, of 
course, no accurate means of estimating the saving which this 
company has effected by their mode of supplying the vast number 
of persons who have been transported in these ships, but officers in 
the sea service who have witnessed the dismal consequences of bad 
weather on large supplies of stock, will understand that the economy 
must have been very great, It is much to be wished that the 
other great steam companies would follow this wise example. The 
answer to the sole objection of greater difficulty, founded on the 
much higher temperature of the regions through which they 
navigate, is, that there are easy means of establishing branch depéts 
of supplies at some of the points where they touch, properly fitted 
for maintaining them at the necessary degree of reduced temperature, 
Indeed, all the large steamers employed in the transport of 

ngers and troops should be supplied with one of Harrison’s 
ice-making machines, to be driven by their donkey engines, capable 
of producing seven or eight tons per week. 

Officers of long service in tropical climates have, no doubt, wit- 
nessed the condemnation of vast amounts of wet and dry provisions, 
and of naval and military materiel, arising from the humidity and 
fermentation of storage under an elevated temperature. 

Heavy loss and grave public inconvenience, not easily detectable 
until the large issues of some sudden emergency disclose the 
mischief, may, | believe, be extensively prevented by the judicious 
employment of those means of reducing and regulating temperature 
which science has placed at our disposal. Neither do | doubt that 
the system is applicable to the wards of hospitals, barrack-rooms, and 
oiler contined and crowded spaces in hot climates with beneficial 
results not to be over-estimated, Its importance for the preservation 
of fresh meat and other perishable supplies at large cantonments, and 
centres of extensive military consumption, need not be insisted upon, 
CuarLes EL.iot, 

Rear-Admiral. 


Kensington Park-gardens, Jan. 31, 1861. 





THE PROTECTION OF WEIRS OR DAMS. 

Sin,—The great loss occasioned to the Catrine Cotton Company, as 
well as to their numerous workpeople, resulting from the destruction 
of their weir or dam, upon the river Ayr in this immediate neigh- 
bourhood, by the heavy pack of ice when it broke up at the late 
thaw, induces me to beg the privilege of communicating to the public 
through your valuable publication a plan which I suggested to the 
parties who were repairing another dam upon the same water, but 
about two miles below the Catrine Dam, some ten or twelve years ago, 
and which appears to have effectually secured it from the damage 
which it had previously, many times, sustained. This dam is situated 
ata place called “the Haugh,” about two miles from this place, and 
is the property of Boyd Alexander, Esq., of Ballochmyle and South- 
bar. ‘The bed of the river here consists of red sandstone, and just 
wt the spot where the dam is situated the rock is exceedingly soft and 
friable. The fall of the water over the dam dike very soon “ pooled” 
away the rock upon which the props for supporting the dike behind 
were placed. Repeatedly the bed of the river had been packed, 
paved, or causewayed with large boulders of whinstone from bank 
to bank, and for more than fifty yards down the river, but still it 
was often carried away. Being well acquainted with the land 
steward at Ballochmyle, who was superintending the repairs after 
one of the disasters, 1 suggested to him that, if he would cause 
eight or ten holes to be bored into the rock, within the dam, at a 
distance of a few yards from it (and as the rock is very easily bored, 
I recommended that these holes should be sunk to the depth of six 
or eight feet), that a pretty strong bar of iron should be driven into 
them, and from the top of these bars, but close down to the bed of 
the river, a diagonal iron rod should be extended and secured te the 
beam of wood, which forms the cope of the wear. 

Of course the bed of a river within a weir, or dam dike, is never 
removed so long as the dike itself stands, but more frequently an 
accumulation of gravel, &c., takes place there. Now, although all 


the propping and packing behind this dam dike has been several 


times carried away since this tensile mode of securing the cope was 
applied, the dike itself has never moved. 

Wherever the bed of a river consists of rock, the same method of 
boring, to the depth of a good many feet, may be always adopted ; 
and when the bottom consists of gravel, or anything of a clayey 
nature, piles of wood may be driven in to secure the diagonal rods 
to. ‘lhe compressible principle, that is, propping the dike behind, is, 
| humbly avow, an entirely wrong one, inasmuch as the force or 
dash of the water, falling over the dike, often carrying down heavy 
flows of ice and other debris, then exercises its most destructive 
influence; whereas, When the security is placed within the dam, then 
it is placed where the water is always comparatively still and harm- 
NN, 

Aithough 1 think this plan was previously unknown, or at least 
net acted upon in this neighbourhood, and entirely new to myself, 
it may be wellenough known to other engineers; still, its publication 
in ‘Tur Exeixcer may be the means of preventing the destruction 
of property, which is the object chiefly aimed at. 
ANDREW SMITH. 
Seoteh Fancy Wood Manufactory, Mauchline, Ayrshire, 
4th February, 1861. 
A TELEGRAPH TO AMERICA. 

Sin--As your correspondent “H. K.,” in THe Enorneer of the 
25th inst. invites me to put him right if he is in error, | shall feel 
sbliged if you will allow me to observe that the facts communicated 
to you in my letter of the 19th December last are not so novel as 
“li, i. imagines, being well known amongst electricians, and 
havine been published in the daily and other journals, general an 
scienutic. Maps of the proposed route have also, from time to ume, 
been circulated, both here, in Scotland, and ia America; and as one 
of the results, I regarded “ H. K.’s” attention having been drawn to 
the subject. i have had no reason, I assure your correspondent, to 
alter the conclusion which I came to eight years ago, that the 
northern route would be found, in every’ respect, the most 
practicable one; on the contrary, every fact which has since been 
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collected confirms the correctness of my views, and whenever an 
opportunity has arisen enabling me to bring the subject to the notice 
of persons interested in effecting telegraphic communication with 
America, I have never omitted, irrespective of party, to do so. 
With regard to Colonel Shaffner’s concession, it is evident, from the 
great labours and expenses which have been privately incurred to 
establish the enterprise, that this has not been lost. I may add that 
I have never seen any statement of Colonel Shaffner’s, that it was 
impossible to establish electric communication between Britain and 
America; but I find that he states (in 1855), on page 289 of the 
second volume of his “ Telegraph Companion,” as follows :—“ I 
will not say that a galvanic or magnetic electrical current can never 
be sent from Newfoundland to Ireland, but I do say that, with the 
present discoveries of science, I do not believe it practicable for 
telegraphic service.” A true prediction of the lost Atlantic cable, 
and, I will add, of all other like cables requiring currents of such 
high intensity to work them. I trust you will excuse these remarks, 
which are, perhaps, of little or no public interest. 
London, 30th January, 1861. Cuantes W. Harrison. 


INSTITUTION OF MECHANICAL ENGINEERS. 

THe fourteenth annual general meeting of the members of this 
institution was held on Thursday, the 31st ult., at the house of the 
institution, Newhall-street, Birmingham : Benjamin Fothergill, Esq., 
vice-president, in the chair. 

The secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, the annual report of the council was then 
read, which showed the continued progress of the institution during 
the past year, and its present satisfactory position, with a considerable 
increase in the number of members, referring also to the highly sue- 
cessful annual provincial meeting held in Birmingham last summer. 
The annual election of officers then took place, Sir William G. Arm- 
strong being elected president of the institution for the ensuing 
year; several new members were also elected. 

The first paper read was a “ Description of the Buda Wrought-iron 
Lighthouse,” by Mr. John H. Porter, of Birmingham. This light- 
house, which is to be erected on the island of Buda, at the mouth of 
the river Ebro, in Spain, is an open pyramidal structure of wrought- 
iron, 150 feet high, of an octagonal shape, united together by tiers 
of horizontal framing, and strongly braced and stiffened by a system 
of diagonal tie rods screwed up tight. The diameter at the base is 
56 feet, tapering to about nine feet diameter at the top. In conse- 
quence of the open structure, the amount of surface exposed to the 
wind is small. The eight main columus forming the angles of the 
octagon are founded upon wrought-iron screw piles sunk in sand, 
and are made of bar and angle irons rivetted together, giving great 
stiffness in all directions ; this affords a secure and direct attachment 
for the horizontal framing and braces, and the entire surface of the 
metal is thus exposed to view for inspection and painting. A house 
for the residence of the lighthouse keeper is constructed of wrought- 
iron upon the second tier of horizontal framing, and is protected 
below by an inverted cone of iron plates, which serves to break the 
upward force of wind underneath the flooring. A circular wrought- 
iron shaft is carried up the centre of the framing; containing a spiral 
staircase for ascending to the lantern at the top of the lighthouse, 
the weight of the shaft being transferred through a number of 
oblique suspension rods to the eight main outside columns of the 
structure. ‘The lantern is constructed by Messrs. Chance, and has a 
revolving light, visible at a distance of twenty miles, and producing 
bright flashes at intervals of aminute. The lighthouse was exhibited 
to the members, erected at the writer’s works previous to being sent 
out to its destination. 

The next paper was “On Benson's High-pressure Steam Boiler,” 
by Mr. John James Russell, of Wednesbury. This boiler is designed 
for raising steam of very high pressures with safety, and consists of 
a number of horizontal wrought-iron tubes of small diameter, 
arranged in vertical rows over the furnace, connected together 
alternately at the ends by semi-circular cast-iron bends, and commu- 
nicating at the top and bottom with a vertical receiver, forming the 
steam chamber. The main feature of its working is the mechanical 
circulation of the water through the tubes by means of a small pump, 
which causes a considerable quantity more water to circulate through 
the tubes than is evaporated in them. The paper described the 
working of a boiler of this construction at the writer's works, where 
it has been in regular use for nearly a year, supplying an engine 
of 60 indicated horse power, with such satisfactory results that a 
second and larger boiler has since been erected upon the same plan. 
A number of the boilers have also been in use for several years in 
America. Specimens of the tubes and bends were exhibited, show- 
ing the simple mode of connecting them by a turned collar on the 
ends of the tubes, held in a turned recess in the bends by a cross bar 
and screw bolt ; admitting of readily removing any tube by simply 
disconnecting the joint at each end without interfering with any 
other joints in the boiler, and then iuserting a new tube in its place. 
The tubes do not require circulation of the water until sufficient 
steam is raised for starting the circulating pump, which takes only 
a short time, as so little power is required to work the pump; and 
no difficulty has been experienced in keeping the pump regularly at 
work. To provide against the pressure at the engine ever rising 
above the intended limit, on account of the comparatively small 
steam room in the boiler, a self-acting regulating valve, de- 
signed by the writer, is inserted between the boiler and engine, 
consisting of a double-beat valve, held open by a spring supported 
on a lever weighted to the limit of pressure allowed in the engine; 
the steam acting on a piston at the bottom of the valve spindle com- 
presses fhe spring and regulates the opening of the valve so as to 
prevent the pressure in the engine exceeding the intended limit. 

The last paper was a “ Description of a Method of Supplying 
Water to the Tenders of Locomotive Engines whilst Running,” by 
Mr. John Ramsbottom, of Crewe—the object of which is to avoid the 
necessity of stopping the train for the purpose of taking in waier for 
the engine. This is effected by having a scoop or curved pipe 
attached on the bottom of the tender, which dips down into an open 
trough of water laid between the rails, and thus scoops up the water 
and delivers it into the tender tank whilst running along, the water 
rushing up the curved scoop as this is passed through the trough. 
The scoop is carried on a transverse centre bearing, and when not 
in use is tilted up by a balance weight, so as to be clear of the 
ground; for taking water it is dipped into the trough by depressing 
it by a handle to an adjustable stop. The trough is cast in short 
lengths, and fixed on the sleepers, the joints being made water-tight 
by a strip of round vulcanised india-rubber inserted between each 
length, which effectually prevents leakage and allows for expansion 
and vibration. The height of water in the trough is maintained at 
a little above the level of the rails by an overflow orifice at each end 
of the trough ; and the trough extends for a length of a quarter of a 
mile along a level portion of the line. At each end of the trough 
the line is made to rise for a short distance by an easy gradient, so 
as to ensure the scoop always clearing the end of the trough on 
entering, and also being lifted out clear at the other end, the scoop 
being lowered before reaching the trough, and raised after leaving it. 
The results were given of a number of experiments made in filling 
the tender at different speeds, in which it has been found that the 
delivery of water into the tender commences when the engine is pass- 
ing at a speed of about 15 miles an hour, and between 22 and 50 
miles an hour the quantity of water raised by the scoop in passing 
along the trough is practically the same at all speeds of running, 
amounting to about 1,100 gallons, or 5 tons of water with the 
present length of trough. ‘To provide against freezing in severe 
weather, where the water is stationary in the trough, an ice-plough 
is used, consisting of a small frame with wedge-shaped top, which 
is run along the trough once each morning when required, and 
turns out the ice over the sides of the trough; any ice afterwards 
forming is readily removed by the scoop itself in passing through, 
and the apparatus has been kept at work without any difficulty 
during the whole of the late severe winter. This mode of taking 











up water for the engine whilst running was designed to carry out 








the accelerated working of the Irish Mail, which requires a clear 
run of 843 miles from Chester to Holyhead without stopping; the 
water trough is fixed at the half-way point, near Conway. The 
plan is also designed for supplying water to heavy hs “goods 
trains, to avoid the necessity of their stopping for water alone: and 
also for rendering available sources of good water upon the line 
at the level of the rails, where there is not a station. A working 
model was exhibited showing the action of the scoop in raising the 
water into the tender: and also the velocimeter used in the experi- 
ments for measuring the speed of the engine, consisting of a vertical 
glass cylinder containing oil, which is made to revolve by a cord 
passing round the axle of one of the engine wheels; the rotation of 
the cylinder causes the surface of the oil to fall in the centre in pro- 
portion to the rate of rotation, and the speed is readily observed by 
a graduated scale at the side of the glass cylinder. 

The meeting then terminated ; and in the evening a number of. 
the members dined together, in celebration of the 
anniversary of the institution. 





ASSOCIATION OF FOREMEN ENGINEERS. 

Ow the evening of Saturday, the 2nd inst., a meeting of the Asso- 
ciation of Foremen Engineers took place in St. Swithin’s-lane, City— 
Mr. Newton in the chair on the occasion; and after the election of 
several members, Mr. John Briggs proceeded to read a paper on 
“ The Resistance of Cast-iron to Internal Pressure.” He commenced 
by demonstrating the very deceptive nature of cast-iron from the 
fact that it is ever contaminated by impurities. The major part of 
the paper subsequently had reference to the proper proportions for 
hydraulic press cylinders, and the best mixtures of iron to be used 
in their formation. Mr. Briggs considered that increased thickness 
of metal did not always, if it did at all, give increased strength, and 
therefore laid it down as a rule that the maximum thickness of iron 
in press cylinders need not exceed the radius of the bore. The 
maximum pressure should not, as he thought, exceed in any case two 
tons per circular inch. 

At its conclusion a discussion was raised upon some points in the 
lecturer's statements, and in this Messrs. Keyte, Robertson, Owbridge, 
Aydon, Davies, and others took part. After a vote of thanks to Mr. 
Briggs, Mr. Ramsill was called upon to introduce some models of his 
patent “ Boiler Plates, with Undulating Surfaces and Smooth Edges.” 
The lateness of the hour prevented a full consideration of the 
peculiarities of this apparently valuable invention, the nature of 
which, however, was clearly explained by Mr. Robertson. Mr. 
Newton afterwards announced that Mr. Briggs would pursue his 
subject of that evening at the March meeting. 


SCOTTISH MATTERS. 


Tux Corra Linn, one of a line of American packets, came up to the 
Broomielaw from New York on Saturday, drawing 20 ft. 2 in. of 
water. This is the largest draft of any ship which has yet arrived 
in the Clyde. The Java, another American ship, drawing 20 ft. 
water, has also arrived in the Clyde—two forcible illustrations these 
of the improvements which have been effected in the river. 





The steam ram Black Prince, in course of completion in the build- 
ing yard of Messrs. R. Napier and Sons at Govan, will, unless 
unforeseen circumstances intervene, be launched on Tuesday. The 
Warrior, the first ship of this new iron-clad class, was launched a 
few weeks ago on the Thames; and it may be presumed that the 
Clyde-built battery will be worthy of her builders. The Black 
Prince, which in point of size and strength much excels the greatest 
of the efforts of shipbuilding science hitherto attained on the Clyde, 
has the following general dimensions :— 





Length from figurehead to taffrail 
Length between perpendiculars .,. 
Breadth (extreme) é 

Depth (moulded) .. .. «2 os + 
Tonnage (builders’ measurement).. .. +. 


° 419 feet. 
oe 68 oe oe oe st ” 
° 68 


oe oo & 

. 6057 tons. 
Externally she appears to be a handsome sharp screw vessel, and, 
when at her load-draft, she will present a row of main-deck ports 
about 3 ft. 6 in. deep, by 2 ft. wide, at a height of about 9 ft. 6 in. 
above the water; but there are also to be various guns on the upper 
deck, which will fire through ports in the bulwarks. The vessel 
has been constructed to carry forty guns, thirty-four of which are to 
be placed on the lower and six on the upper deck. At present 68- 
pounder long-range guns will be employed ; but probably Armstrong 
100-pounder, or at all events rifled guns will be introduced. _ In effect, 
the vessel may be described as a strongly-built iron screw vessel, 
having the greater part of her length made invulnerable against 
shot and shell by a sheathing or armour of wrought-iron slabs; but 
as the shocks to which this is exposed, transmitted directly to the 
true water-tight shell of the vessel, would inevitably start the joints 
of the latter, 18 in. of East India teak timber are interposed between 
the armour and the skin of the vessel. ‘Teak possesses no property 
which tends to corrode the iron. The timber, of course, covers the 
vessel from stem to stern. It is laid in two thicknesses. The inner 
layer is 10 in. thick, the planks running fore and aft ; the outer layer 
is 8 in. in thickness, and placed vertically. The armour plates are 
then bolted over the whole, and screwed up against the inside of the 
hull plating. ‘The armour consists of forged iron plates 4} in. thick. 
Each plate is 15 ft. 6 in. in length, by 3 ft. 2 in. in breadth, and weighs 
upwards of 4 tons. The plates are all fitted into one another with 
groove and dovetail joints, involving an immense amount of labour ; 
and as there are no fewer than 200 of these used in covering the outer 
surface of this immense locomotive marine fortress, the weight of 
the mere armour of the vessel is not far short of 900 tons. The 
magazines are enclosed and protected by double bulkheads, the 
space between being capable of being filled with water, as a security 
against, as regards them, the far more appalling accident of fire. 
The Black Prince's engines are to be of 1,250-horse power, sup- 
plied with steam from ten boilers, It is expected that she will attain 
a speed of fourteen or fifteen knots an hour. The machinery is in 
course of construction by Messrs. Penn, of Greenwich, who made 
the machinery for the battery built on the Thames. 

Last week’s shipments of pig-iron from Scottish ports amounted 
to 7,748 tons as compared with 6,17] tons in the corresponding week 
of 1860. 





Trx.—If there be any one substance more than another that has 
rendered England famous throughout the world it is tin. Camden, 
the historian, supposes that this country, from the abundance of tin 
which it contains, was called Britain. In the Syriac language 
varatanac signifies land of tin; whence is derived Britain. The 
mention of tin by Moses, in the 31st chapter of Numbers, 22nd 
verse, is a proof of its being known from the most remote antiquity. 
Long before the Christian era the trade in tin caused many a vessel 
to spread its sails in the Mediterranean Sea, and to cross the Bay of 
Biscay to fetch it from these shores. ‘The alchemists of old con- 
sidered tin to be a mixture of silver and lead, but modern chemistry 
proves it to be a distinct metal. About 10,000 tons of tin are 
extracted every year from the mines in Cornwall and Devon, nearly 
the whole of which is consumed in the manufacture of tin-plate 
(fer-blanc, or white iron, as the French term it), that is, sheet-iron 
coated with tin; and it is this substance which constitutes our 
famous tin-ware, which finds a market from Naples to Japan, from 
New York to Eupatoria. Melted tin forms a sort of varnish for 
iron, and prevents that metal from rusting; when copper is coated 
with it verdigris cannot be produced. ‘Tin and lead melted together 
produce what is called “ Britannia metal:” of which teapots and 
similar domestic utensils are made. It is owing to a mordant of tin 
that the dyer produces the fine scarlet cloth so famous as the royal 
and military colour of this country. In many other ways we could 
show how very useful tin is; but itis enough for us to state that 
England is the tin-plate manufacturer for the whole world.—Piesse's 
Laboratory of Chemical Wonder. 
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STEAM TRAIN FOR THE GANGES. 


One of Bourne's steam trains for Indian river navigation has just 
been built by Messrs. J. Reid and Co., Port Glasgow. The trial trip 
of the train, which has been named the Jumna—and in which some 
modifications have been made upon the original arrangements of 
these trains—took place in the Firth of Clyde in the presence of 
several directors of the company for whom it has been constructed, 
and several local engineers, &e. The train, consisting of a steamer 
and five barges, is 930 ft. in length over all, 30 ft. beam, and 8 ft. 
depth of hold. The steamer is fitted with engines made by Fawcett, 
of Liverpool, and penn | surface condensers, superheaters, &e. It 
is on the double cylinder principle, high and low-pressure, the 
boilers being of working at a pressure of 100 Ib. on the 
square inch. The nominal power of the engines is 400-horse power, 


altho they can work to upwards of 1,000-horse power. At the 
bow. the steamer there is an apparatus for manceuvring or steer- 
ing the train, which is worked by steam, and which guides the bow 


in. any direction, the whole barges following naturally. Each barge 
has a heln, but it is little used, not being generally required. ‘The 

are articulated to one another by hinge joints which enable 
the train to bend easily sideways into a curve, a segment of circle,or an 
$ shape, as may be required in turning bends of rivers, as the barges 
will po hen take the line of least resistance, so that the stream may 
be expected to control them completely. The train is built of iron 
and very light, with a small draught of water. It is estimated that 
the train will be able to carry 3,000 tons of cargo; and if need be, 
¥,000 soldiers with their arms could be conveyed on the decks—a 
matter of considerable importance were another mutiny to occur, 
It was evident that a thorough business trial was to be made of the 
train, and accordingly the barges’ holds were loaded with stones. 
The train went off briskly, however, at the rate of seven knots an 
hour, with a pressure of 70 Ib., and thirty revolutions per minute. 
Four strong tug steamers were then attached to the stern, and per- 
mitted to have a fair start with the train in tow. The engines of 
the steamer were then set to work, and one after another the strong 
hawsers connecting the tugs with the train broke. Eventually, 
however, they were securely joined to the train; and notwithstand- 
ing their united full power was put forth, the train dragged them 
behind it at the rate of one knot and a half an hour—showing the 
great power of the steamer, which thus not only towed a heavy line 
of barges, but also overcame the combined power of four tug steamers. 
Without either tugs or train, the steamer made 9} knots an hour. It 
must be remembered that the whole of this trial took place under 
the disadvantages of an ebbing tide, a strong head wind, and a con- 
siderable swell on the water. The weather was most unpropitious 
for the comfort of those present at the trial; but it was excellent 
for the purpose of testing the capabilities of the train. The waves 
seemed to make no impression on the train; and, indeed, all on 
board seemed satisfied with the great success of the steamer and 
barges. We understand that Mr. John Penn, of London; Mr. John 
Napier, of Glasgow ; and Captain Small, of Glasgow, have inspected 
the train professionally in or kr to report upon it to the board of 
directors. ‘I'he train is destine | to ply on the Ganges, and, learning 
from a past failure jn the mode of conveyance, it will be taken to 
pieces and conveyed in ships to its destined river. We understand 
that the company are getting other vessels built on the same 
principle. 


ITALIAN Ratways.—lIt is stated that Messrs. Adami and Lemmi 
are now in negotiation with the Sardinian Government regarding 
the South Italian Railways, of which they have the concession, 
and that the preliminary arrangements have been already made, 

Nava. Enarneers.—The following appointments have been 
made at the Admiralty:—George Treviss, chief engineer, 
to the Cumberland, for service in the Barrosa; Andrew Douglas, 
chief engineer, to the Russell; Peter Greetham, second-class 
assistant-engineer, to the Cumberland, for service in the Dart; 
and David F. Steddy, second-class assistant-engineer, to the Immor- 
talité. 

Tue Assocrarion roR THE PREVENTION or Steam Boren 
Exp.osions.—At the monthly meeting of the executive committee, 
held on Tuesday the 29th ult. Mr. L. E. Fletcher, C.E., chief 
engineer, presented his report, from which the following are 
extracts :—We have made ninety-two visits, and examined 199 
boilers and 165 engines, Of these visits, three have been special. 
Of these boilers, 2 have been specially, 159 externally, 6 internally, 
and 32 thoroughly examined, — Eight cylinders have been indicated 
at ordinary visits. The principal defects met with during the month 
are as follow :—Fracture 4 (1 dangerous); corrosion, 15(2 dangerous); 
safety-valves out of order, pa aman 4 water gauges out of order, 4; 
pressure gauges ditto, 4; blow-off cocks ditto, © (2 dangerous); 
fusible plugs, 4; furnaces out of shape, 1 (dangerous); over pres- 
sure, 1, Total, 44 (7 dangerous). Boilers without water gauges, 3; 
blow-off cocks, 15; feed check valves, 8 The chief engineer in 
his report, which is too long for insertion ix extenso, remarked 








that two boilers had been inspected during the last month, 
which, although working at a pressure of lu Ib. yet were not 


fitted with their own independent safety-valves, but had to rely 
for the escape of their steam upon the safety-valves of some adjom- 
ing boilers, the communication to which could be intercepted, and 
the arrangement was consequently pregnant with danger. Attention 
was called in the report to the too frequently disregarded weakening 
effect of steam domes upon the shells of boilers, reference by way of 
illustration being made to an explosion which took place lately to a 
boiler, not under the inspection of this association, which, though 
of good material and workmanship, went right through the opening 
for the steam dome, the dome itself being blown completely over the 
mill. This explosion was attended with fatal consequences, and 
two other explosions, equally disastrous, had occurred during the 
last few weeks. Neither were these two boilers under the inspection 
of this association, and had they been under inspection there is every 
reason to conclude that these lamentable effects might have been 
prevented. 

Screntiric Jorrines,—MM, Cleetz and Guiguet have recently dis- 
covered a new acid which they have obtained by oxydizing nitro- 
benzine. It is prepared from benzine by means of nitric acid, and 
is remarkable for a fine smell of bitter almonds, in consequence of 
which it is used to perfume soap with. If boiled with a solution of 
permanganate of potash, or else with a mixture of nitric acid 
and bichromate of potash, nitro-benzine absorbs oxygen, and is 
transformed into an acid, which is solid and soluble in nitro-benzine, 
with the aid of heat, whence on cooling it is deposited in white 
crystals. It has no colour, but a hot and bitter taste; it melts at a 
temperature not more than common one in summer, and is volatilised 
without a residue, when it will crystallise again in brilliant and 
flexible needles. It is not very soluble in cold, but considerably so 
in warm water, also in alcohol and ether.—-M. F. Pisani has added 
some further facts to what we know about the property which 
oxalic acid possesses of preventing certain reactions by its presence, 
Thus he shows that if an excess of oxalate of ammonia be added to 
a neutral salt of iron, and then acetic acid, the yellow colour of the 
solution will not be changed into red as it should be, owing to the 
formation of acetate of iron. Again, in the same solution, phosphate 
of soda will not precipitate any phosphate of iron; nor will the 
nitrate of uranium be precipitated by the cyanoferruret of potassium, 
if oxalate of ammonia be added to the solution.—Mr. Phipson has 
sent an account to the Academy of Sciences of a curious phenomenon 
he witnessed in September last, while walking in a garden 
at Putney, near London. He describes a dense shower of small 
particles of triturated hay, which fell not only in the garden but 
also in the adjoining road and on the Thames, coming from the 
west. No hay had yet been made in the neighbourhood, but it had 
in the south of England. A learned German naturalist, who hap- 
pened to be with Mr. Phipson at the time, attributed the phenomenon 
to the effects of a whirlwind; but it does not appear that any great 
atmospheric disturbance occurred about that time, 
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AMERICAN ANTHRACITE COAL BURNING LOCOMOTIVE. 
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Tue illustration represents an anthracite coal-burning passenger , 
locomotive, as built for, and at the shops of, the Philadelphia and | 
Reading Railway, U.S. A boiler of the same kind is now being 
made at the Ivry workshops of the Paris and Orleans Railway, with 
the view of the partial, if not general, adoption of Ameiican 
anthracite on that line. The engine shown has 15 in. evlinders, | 
20 in, stroke, and four coupled driving wheels, 5 ft. 6 in. in diameter. 
The weight of the engine in running order is 25-2 tons, or 56,450 | 
Ib. The tire-box is 7@ ft. long inside (on the fire-bars), and 3 ft. 6 in. 
wide. Its sloping roof is semi-elliptic in cross section, the ordinary 
water-level being within 4 in, of the top of the cylindrical portion 
of the boiler. ‘The tire-box is made throughout of 4% in. iron, with 
the exception of the tube plate, also of iron, which is 3 in. thick. 
‘The inside tire-box plates, before being tapped for stay bolts, are in- 
dented at points answering to the positions which those bolts are 
intended to occupy, the indentations being circular and say J in. 
deep, and producing a corresponding projection on the opposite | 
side. This indentation is alleged to prevent the cracking, to which, 
under the action of anthracite coal, the plates are otherwise liable at 
the stay bolts. The tire-bars, 14 in number, are hollow, lap-welded 
iron tubes, 2 in, outside diameter, and 4 in. thick, and are screwed 
in at each end, holes, afterwards closed by brass plugs, being left in 
the outer tire-box plates, opposite the ends of the water tubes, for 
convenience of cleaning. ‘The fire-bars, 7 ft. long, are supported by 
across lar at the middle of their length. They are arranged with 
respect to each other, as shown in the cross section, three solid iron 
bars, which may be readily withdrawn from the foot-plate, being 
placed at the lowest points for convenience in clearing the fire. 
Openings are made also for the insertion of bars for breaking up and 
raking out clinkers, The clear space between the bars is from 
din. to Lin, The eoal is placed upon them in lumps of the size of a 
man’s head. ‘The tire-door, of oval form, is unusually large, 
say 14 in. deep and 19 in. wide, the outer plate having 
large air openings, and the inner plate numerous small 
perforations for the distribution of air. ‘The cylindrical portion 
of the boiler is 3 ft. 4 in. in diameter, and contains 170 tubes, 11 ft. 
5 in. long, 160 tubes being 14 in., and ten being 1} in. in diameter. 
The tubes are of iron, very thin, and are set without ferrules. The 
boiler has two steam domes, each 24 in. in diameter and 2 ft. 6 in. 
high, the steam being drawn equally from each. In the smoke-box, 
the blast pipe is of brass, 6} in. in diameter inside, and contracted ' 








to 4} in. at the discharging orifice, which is placed below the lowest 
row of tubes. It has a hollow frustrum of a cone, with a 23 in. 
opening, which can be moved within, so as to reduce the dis- 
charging opening to that diameter. Immediately over the blast pipe 
is placed a vertical 9 in. pipe, flared outwardly at the bottom, and 
rising nearly to the base of the chimney. By means of this pipe, 
which is open both at the top and bottom, the draught due to the 
blast is made to draw equally, or nearly so, through all the tubes, 
whereas, without it, the draught tends more directly to the upper 
tubes.* The chimney is 12 in. in diameter, and ‘a flat plate or 
damper can be moved at pleasure, so as to wholly or partially close 
it at the top. Around it there is an outer casing to retain fine 
coal and cinders, a circular grating, 2 ft. in diameter, being placed 
over the chimney. This grating is of cast-iron, and consists of a 
series of bars 1 in, deep, } in. thick, and 48; in. apart. From the 
edge of this grating down to the outer edge of the external casing a 
coarse wire gauze, with three meshes to the inch, is placed. 

The parts described are those, chiefly, which are more influential 
in the combustion of the coal. The engine, in other respects, is 
similar, with few exceptions, to ordinary American locomotives. It 
was designed and built by Mr. James Millholland, locomotive superin- 


| tendent of the Philadelphia and Reading Railway. 


* This pipe, which, with various modifications, is known in America as 
the ** petticoat pipe,” has been in use for many years for both coal and 
wood-burning engines. In a treatise on the Locomotive Engine, published 
by H. C. Baird, Philadelphia, in 1853, a similar pipe is described in con- 
nection with an anthracite coal-burning engine, which, it was stated, was 
running in the year 1850. ‘“* There is a pipe, about 9 in. in diameter, 
passing up through the smoke-box, from the bottom to the top, and 
entering the chimney, leaving a few inches all around it for the smoke to 
rise through. The exhaust enters this pipe at its bottom, and the partial 
vacuum created by its action supplies the blast, as in ordinary locomotives.” 
“The Locomotive Engine,” by Zerah Colburn, Boston, U.S., 1851, and 
Philadelphia, 1853. We refer to this subject, inasmuch as a patent for the 
same arrangement has been recently obtained in England.—{ Ep. E.] 


A circa boiler-plate 106} in. in diameter and 3 in. thick, rolled 
in a single plate by H. Abbott and Sons, of Baltimore, U.S., has 
been lying for some yeays at Messrs. Merrick and Sons’ foundry, 


Philadelphia, U.S, 
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A New Turory.—“ A Country Iromnonger,” in writing to the 
Tronmonger, observes as follows:—“ I have no doubt but the gas 
produced from two hundred weight of coal would boil as much water 
as the coal itself, thus proving that, with the instantaneous lighting 

and extinguishing, the modulation, by increasing or diminishing 
the consumption, gas would be cheaper than coal. I remember 
being told by a man, who was an authority on the subject, that the 
distillation doubled the power of coal, stating, as a fact, that the gas 
and the coke would each give off as much heat as the coal in its 
original state.” 

Tue Tueatres or Evropr.—-We glean the following items con- 
| cerning the structure of the principal theatres of Europe from an 
| extremely interesting article in the Revue Contemporaine ov the best 
| mode of constructing the new opera house on the Boulevard des 

Capucines, by the Vicomte Alphonse de Calonne. First, as to form, 
| the Theatre of La Scala at Milan, that of San Carlo at Naples, and 
| the Carlo Felice Theatre at Genoa, are all more or jess on the plan of 

a large circular are; the plan of the Opera at Vienna is in the form 

of a lyre; that of Berlin also, only the lyre is more contracted, being 
inscribed in an ellipse; that of St. Petersburg is also an ellipse, but 
the curve continues its sweep until it arrives at the curtain. The 

Theatre Royal at Munich is a perfect semi-circle; that of Mentz 

presents the section of a bell. In the present opera house at Paris, 
the spectator, situated at the farthest extremity of the house, in the 
first tier of boxes, is at a distance of 23} metres (70 feet) from the 
curtain, with a proscenium, or space comprised between the curtain 
and the foot-lights, six feet in depth. At the theatre of San Carlo 
at Naples, the royal box, fronting the stage, is at a distance of nearly 

87 feet from the curtain ; but the proscenium measuring 16 feet, the 

actor's average distance from the spectator is not more than 75 feet. 

At the theatre of La Scala, the house measures 88 feet from the front 

boxes to the curtain, and the proscenium is nearly 18 feet; at Genoa 
the dimensions are respectively 81 feet and 18 feet. As regards the 
breadth of the stage, and the altitude from the boards to the key of 
the soffit, the dimensions are :—In the present opera house at Paris, 

39 ft. and 40} ft. respectively; at the San Carlo Theatre, 43} ft. and 

494 ft.; at La Scala of Milan, 46} ft. and 44 ft.; at St. Petersburg, 

46 ft. and 39} ft.; at Genoa, 38 ft. and 40} ft., and the theatre of 

Bordeaux, celebrated for its fine dimensions, 34 ft. by 40 ft. La 
| Sealaand the Imperial Theatre of St. Petersburg are therefore in this 
jist the only ones in which the altitude is inferior to the breadth, 
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TO CORRESPONDENTS. 
e Senter binding the volume can be had from the publisher, price 2s. 6d. 
€ 


*e* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
—— will agree with us, should be excluded as much as possible from this 

umn. 

A. H. B. (Woburn-place).—Received at the moment of going to press, Next 





week, 

G. A. L.—1,000 cubic feet of gas have the heating power of about 1 cut. of 
ordinary coal, 

ENQUIRER.— We expect to publish, in our next number, a description of 
Projessor Wheatstone’s universal telegraph. 

T. B.—The description of the plan of switch joint appears to be an advertisement, 
the illustration accompanying it being the business circular of an engineering 
Jirm. 

G. E. B.—We ave unable to refer you to any formula Jor calculating “ the size 

of roll spindles for crushing stone.” If power is transmitted through the 
spindles, we should say the larger they were the better. 

. A. D.—The contrivance for converting rectilinear into circular motion, and 

vice versa, is very old. It is figured No. 90 in Wylson's ** Mechanical 

Inventor's Guide,” published by Messrs. Simpkin, Marshall, and Co, 

E. M.—Any engineering workshop should be able to construct a pile-driver. 
If you will take the trouble to look over our advertising columns, you will sind 
the names of several firms engaged in the construction of such machines. 

M. B.—We are not aware that “ Ericsson's” caloric engines are made in this 
country. They are constructed at several establishments in America, among 
them at Messrs. I. P. Morris and Co.'s, Philadelphia, U.S., John B. Kitching 
and Co.’s, New York, and others. 

W. J. (Dowlais).—Jt is possible that you may obtain a copy by addressing 
James Forrest, Esq., Secretary, 25, Great George-street, Westminster, S.W. 
The transactions of the Institution are not, however, on sale, and they are 
seldom given to others than members, 

Novick.—If you have ascertained the whole amount of your business and general 

expenses per annum, it appears to be but fair to charge the latter upon cach 
job, in proportion to its ratio to the whole yearly trade, Reckoning the 
aggregate of the items nawed at 10 per cent, on the annual outlay, 28. in the 
pound would rewire to be added to the outlay for labour and materials on 

each job, so as to cover its actual cost. 

. H. A.—The boiler *‘ should” bear 1,100 lb. before bursting, upon the assump- 

tion that the plates have a strength of 25 tous per square inch, and that the 
rivetting is good. But us any given piece of iron must be destroyed in order 
to ascertain what its strength really is, and as ivon varies more or less in 
quality, it would be unsafe to strain it in regular use in a steam boiler, to one- 
half its calculated strength. There is much iron, some of which occasionally 
passes for ** best,” which will not bear 5 tons to the square inch. The fact that 

you profess to be unable to see why it is not safe to carry 500 ib. pressure in a 
boiler which, upon mere general calculation from the average strength of iron, 
should burst at 1,1001b., makes us fear that you are not the person to venture 
safely upon the management of such pressures as you mention. 


TINNING POLISHED STEEL. 
(To the Editor of The Engineer.) 

Sin,—A regular subscriber to THE ENGINEER will feel obliged if any of its 
readers can inform him of a simple method of covering polished steel with 
tin. A. B, 
Manchester, February 4th, 1861. 


J 


T. 





GUTTA-PERCHA BANDS. 
(To the Bditor of The Engineer.) 
$ir,—Will you, or any correspondent, be so kind as to inform me where 
to obtain gutta-percha driving bands; every other sort seems advertised but 
that. GeorGre CowDERY. 
East Kent Railway, Contractors’ Office, Strood, 
Rochester, February 4th, 1861. 





ALARM DANGER RAILWAY SIGNAL. 
(To the Editor of The Engineer.) 

Sir,—Mr. Porch, station master at Gravesend, having this day thrown one 
of my railway passenger signals, can inform any person interested, by 
personal inquiry or by writing, as to what he thinks of the practical atility 
of my invention. J. Norton, 

Rosherville, February 5th, 1861. 


REPATENTING INVENTIONS.—MACNAB'S STEAM ENGINES. 
(To the Editor of The Engineer.) 

Sir,—In reply to Mr. F. W. Turner’s note on this subject in your issue 
for 1st February, permit me to state that Mr. Macnab does not, in the 
specification referred to, claim to have invented anything contained in Mr. 

‘urner’s specification. E. Hunt, agent for Mr. Macnab. 

Glasgow, February 6th, 1861. ——-—— 

FEATHERING PADDLES. 
(To the Editor of The Engineer.) 

Sik,—Will you, or any of your correspondents, be kind enough to inform 
me of any rule by which I may determine the proper proportions, and, 
more particularly, the most advantageous immersion of feathering paddle- 
wheels of small diameter, say 14 ft. outside? Fo a Se 

Swansea, January 31st, 1861. 

BOWER'S PISTONS. 
(To the Editor of The Engineer.) 

Sin,—Having seen an engraving in THE ENGINEER of a metallic piston 
patented by Mr. George Bower, of Droysleden, near Manchester, in May, 
1860, I wish to inform you that that portion of his patented improvements 
which consists of a taper wedge or screw screwed through the cover of the 
piston, the same being applied to the same form of working rings, so as to 
adjust them without having to remove the cover of the p'ston for that 
purpose, was patented by me on March 21st, 1859, No. 712. 

Staleybridge, January 22nd, 1861. Joseru Roperts. 





STRENGTH OF BOILERS. 
(To the Editor of The Engineer.) 

Sir,—I have a Cornish boiler 17 ft. in length, 8 ft. diameter, of best 
Staffordshire iron ; two flues (of best Lowmoor iron) 24 ft. diameter ; ends 
are stayed by six stout iron rods, four gusset stays at each end ; plates 
7-16thsin. Iam told by the engineer who put in the gusset staysand overhaaled 
the boiler, that I may work it at 70 1b. pressure ; whilst another thinks 50 Ib, 
quite as much as a boiler of these dimensions can bear. Now I want to 
work as high as I can with safety; and if you would favour me with your 
advice as to the proper pressure I may work a boiler of this description, 
you would greatly oblige an old subscriber. P. N. Eve, 

February 5th, 1861. 

[We had much rather work such a boiler at 50 Wb. than at 70 1b.) 





ENGINEER RIFLEMEN. 
(To the Editor of The Engineer.) 

S:rk,—Will you allow me to ask you and your civil and mechanical 
subscribers how it is that they are not represented in the great national 
rifle movement ? 

Why should not engineers, draughtsmen, architects, builders, and 
others in such professions, form themselves into a corps of “*Sappers and 
Miners,” in connection with the London Rifle Brigade’ It appears to me 
quite necessary for such a corps to be formed, for what is the use of the 
Rifles without some protection, such as earthworks or barriers ; and then, 
again, if the Rifles had to cross a river, who would be able to make a 
temporary bridge for that purpose if they have no such “‘ corps Y” 

A corps composed of such men would certainly be the first in the world 


as regards talent, and, no doubt, would produce some very useful inventions | 


in military warfare. ENGINEER. 
January 3ist, 1861. 

[We publish “ Engineer's” letter as a type of several which we have received, aud 
take occasion to say that the ** lst Middleser Volunteer Engineer Corps,” 
whose head-quarters are, and the address of whose adjutant is, at the South 
Kensington Museum, appear to have taken the initiative in the movement 
proposed. } a 

THE STEAM BLAST.—STEAM NAVIGATION IN 1824. 
(To the Editor of The Engineer.) 

Sir,—It has been noticed before how nearly—without actual accomplish- 
ment—a discovery has been made. The following is one instance :—The 
writer of the article ‘Steam Navigation ” in the Eacyclopedia Britannica, 
edition 1824, has the following:—‘‘To prevent the waste steam from 
annoying passengers, a pipe conveys it into the chimney. It is a curious 
fact that a great flow of steam into the chimney prevents black smoke 
issuing from it ;” yet he does not see that it caused a draught and blew the 
fire. 


The same writer gives a list of all the steamers which, till then, had been 
built in England ; the total is 156. The largest—which was also then the 
largest in Europe—is the Soho, of 510 tons. Its engines were also the most 
powerful used afloat—120-horse power, Only six vessels had engines over 


100-horse power, and as many had them under 5-horse power. Three 
vessels only had high pressure boilers, seventy-two had double engines, and 
eighty-four had single only. Eighty-eight were of less than 100 tons 
burden, and only twenty-two were of more than 200. P. 





INDIA-RUBBER TYRES AND HORSE SHOES. 
(To the Editor of The Enginee v.) 

Sir,—Some years ago india-rubber tyres for carriage-wheels were recom- 
mended and brought into use. Do you know with what success ? 

Did they wear well, cause no noise, and make easy draught as was 
promised? Are they still in use? Has india-rubber been used, as a sub- 
stitute for iron, for shoeing horses? and with what result ? 

Failure, I suppose. For if india-rubber be applicable to the making of 
wheel tyres and horse shoes, surely, ere this, it would have come into use 
for these purposes. P. 
[Ist. India-rubber tyres were used for @ short time, but found not to answer. 

They were successful in diminishing noise, but they wore rapidly, and were 
soon loose, and were expensive also. 2nd. India-rubber boots have, we believe, 
been used for horses when they have thrown their shoes, but we do not know 
that they have been tried instead of iron. Our contemporary, the Field, 
recorded last week an experiment tried, with partial success, by an artillery 
officer for dispensing entirely with the use of shoes for horses, We should lika 
to hear of a trial with india-rubber shoes. ] 





THE COTTER DRILLING MACHINE. 
(To the Editor of The Bagineer.) 

Sir,—In your impression of the Ist inst., under the head of ‘‘ Notes and 
Memoranda,” you say: ‘* The slotting or cotter drill was first employed, we 
believe, by the late Mr. Holtzapffel. It was subsequently improved by Mr. 
7. the late Mr. Forsyth (of Messrs. Sharp, Stewart, and Co.), and 
others.” 

Up to the time of the introduction of the machine made by Messrs. 
Sharp, Stewart, and Go., there was none by which slots in connecting-rods, 
&c., could be so efficiently and economically produced by self-acting 
machinery. 

With regard to the merit of inventing this machine, I would beg to refer 
you to the proceedings of the Institution of Mechanical Engineers, 30th July, 
1856, also to the report of the same which appeared in your valuable journal 
2nd August, 1856 ; you will find you then gave me the credit you are now 
giving to the late Mr. Forsyth, and that too through what fell from the late 
lamented gentleman himself, who spoke of me, at the above-named society, 
as the person who had brought the machine into its present form, and to 
whom the merit was due. 

Permit me also to say I have made further improvements in slot and 
cotter-hole drilling, and that Messrs. Beyer, Peacock, and Co,, are the 
purchasers of my patent. W. P. Batuo. 

Bordesley Works, Birmingham, February 6th, 1861. 


SLIDE VALVES. 
(To the Editor of The Engineer.) 

Sin,—I am happy to see, by your last impression, Mr. Paton is himself 
again on valve gear. 

In my letter of the 20th ult. I made no mention of lead. However, Ist.— 
Mr. Paton may lengthen the rod and equalise the lead, at the sacrifice of 
equal admissions; or with the same length of rod, and an advance of 
eccentric equal to 4 deg., and the plane of the valve spindle removed 071 in. 
(scale of woodcut) below the centre line of motion, he will have equal lead, 
and be more successful otherwise. 2nd. The numbers 20, 15, and 2, are 
supposed the principal determined by practice, in the manner set forth in 
the letter-press. 3rd. The line 0, p, is bisected, and a perpendicular raised 
equal to 2 per cent. on the side p, r, and represented in the letter-press by s, 
J having no business there. It is possible to pass a circumferential line 
through the three points q, 3, 7, but it would not intersect 0, p, in x, and as 
| the ordinates bear no fixed relation to each other, the line g, 2, 8, 7, is, 
therefore, a curvilinear line. 

Mr. Paton will perceive that he has omitted the vital question, viz., what 
is the nature of the mechanism employed at the junction of the eccentric 
rod and valve spindle. 

I believe it was Mr. Paton who, in the early part of the discussion, intro- 
duced the lever system, and which found favour with your correspondents, 
and I hope we will have something useful from him next week upon the 
basis of his own proposition. Also, as the Christanas festivities are over, 
and generosity has, 1 hoped, ceased to frown on Mr. Hindle, we may have 
something edifying from him : his views are in the right direction. 

February 4th, 1361. TuoMAs ADAMS. 











MEETINGS NEXT WEEK. 
INSTITUTION OF CiviL ENGINEERS, Tuesday, February 12, at 8 p.m., con- 
tinued discussion upon Mr. Braithwaite’s paper ‘‘On the River Wandle.” 
| South Waxes Institute oF ENGINEERS.—General meeting at the Town- 
hall, Cardiff, on Wednesday, 13th inst., at 12 o'clock. The following 
papers, read at former meetings, will be discussed :—Mr. Dorman’s: ** On 
the Economic Value of Fuel, as Productive of Mechanical Power.”—Mr. 
| Pearce’s: “* On a Simple Form of Diagram for Showing the Motion of the 
Valves in Steam Engines.” — Mr. Waring’s: “On an Improved Miner’s 
Safety Lamp.”—And the following papers read and discussed :—‘t On the 
Cornish Engine,” by Mr. Sims.—*‘ On Coal left Underground,” by Mr. 
Bassett.—‘* On the Iron Ores of Northamptonshire,” by Mr. Brown. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week, The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the sume vate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment, 

| THe ENGINEER can be had, by order, from any newsagent ia town or country 
and at the various railway stations ; or it can, if preferred, be supplied 
| direct from the office on the following terms :— 
Half-yearly (including double number), 15s, 9d, 
Yearly (including two double numbers), £1 lis. 6d. 
If credit be taken, an extra charge of two shillings and sizpence per annum 
will be made. 
THE ENGINEER is registered for transmission abroad. 
Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BerNanp LUXTON ; all other letters and 
| communications to be addressed to the Editor of Tuk ENGineeR, 163, Strand, 
| W.C., London, 
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FRIDAY, FEBRUARY 8, 1861. 
STRENGTH OF IRON SHIPs. 

WE suppose it to be hardly necessary to await the loss of 
a further number of iron ships, by opening their seams and 
| foundering in open sea, before calling renewed attention to 
| the necessity for better stock and sounder construction than 
| now prevail in such vessels. When, after a protracted in- 
vestigation by the Board of Trade, no definite reason can 
be assigned for the loss of a new steamship, like the 
Connaught, for instance, it were nothing strange should the 
public assume that a very large number of all the iron 
vessels now running are in a dangerous condition, or, what 
is the same thing, ready to spring a leak and go down at 
any moment. For a ship, originally unseaworthy, is not 
necessarily lost on her first voyage, nor even in the first 
storm in which she may be exposed. She may, indeed, 
outlive a storm, afterwards to founder in a calm, as did the 
steamer already mentioned. This condition of uncertainty, 
however, which, in spite of Lloyds’ surveys, and in spite of 
the assurances of shipbuilders, owners, and managers, 
actually does exist—proved as it is by frequently-recurring 
and most startling evidence—is one from which our iron 
shipping should be redeemed as fast as possible. Builders 
and owners are constantly protesting against interference ; 
but it is the business of legislation and of public opinion to 
interfere wherever the safety of human life is concerned, 
and nowhere is that safety more dependent upon staunch 
workmanship and unwearying vigilance than in our sea- 
| going steamers. There are calamities, it is true, which no 








| the average was hardly above 10 tons. 








foresight can avert; but the foundering of ships in deep 
water are not to be reckoned among these. A well-made, 
egg-ended cylindrical boiler, launched upon the sea, would 
undoubtedly, if not beaten upon rocks, float until its plates 
were eaten through by corrosion. There is no reason to 
suppose that, even if it were loaded until it barely floated, 
it would founder in any sea, however furious. Iron ship- 
building is very like boiler-making, like materials and like 
tools being employed, with the disadvantage, in the former 
case, of having irregular and naturally weak forms to deal 
with. It is here that science and skill have their proper 
field, for it is not difficult to make the ship as strong, prac 

tically, as a good job of boiler-work. This standard o 

strength is not too high when the consequences of weakness 
are considered. 

To begin with iron. The inferior quality commonly 
employed is notorious. It is, at least, so notorious that 
Lloyds’ Committee, in making their experiments, in 1857, 
on the strength of rivetted joints, purposely employed 
plates of a quality “much below the standard assigned for 
the test of iron,” but supposed to be of the average quality 
used in ship building. Some of the iron broke under a 
strain of 5 tons per square inch of actual cross-section, and 
Subsequently to 
the mecting of the Institution of Naval Architects, whose 
proceedings had an unmistakable influence at Lloyds’, the 
latter body added a requirement in their famous “rules” 
to the effect that all plate, beam, and angle iron in ships 
intended for classification should be stamped with the 
maker’s name and address on both sides. This is one point 
gained in behalf of safety, although, practically, it may not 
amount to a very great deal. 

But there is an extraordinary fact, upon which we ave 
not sure whether even Mr. Fairbairn, who has given us so 
many sermons upon plate-iron work, has directed attention, 
Whilst Lloyds’ experiments were made on plates only in. 
thick, it is necessary, in order to procure a 12 years’ classi- 
fication of a 3,000 ton ship, to use iron 1); in. thick 
inthe garboard strakes, and yet experiments have been made 
which appear to show that a rivetted joint of even 4 in. 
iron is absolutely weaker than one in j in. plate. Mr. 
Bertram’s experiments, made some time back at Woolwich, 
showed that whilst a single-rivetted seam in a certain width 
of 3 in. plate required a strain of 18 tons to fracture it, 
a seam of the same kind and width, but in 4 in. iron, was torn 
open at 16 tons! The general deduction was, that whilst 
in § in. plate, a single rivetted joint had 60 per cent. of the 
full strength of the solid plate, one in +); in. iron -had 
but 50 per cent., and one in } in. plate but 40 per cent. of 
the strength of the original solid plate, a joint in } in. plate 
being but two-thirds as strong in proportion to its thick- 
ness, and actually weaker irrespective of thickness than in 


;a plate only one-fourth thinner! In Lloyds’ experiments, 


furthermore, when butt straps were employed to connect 
the plates at the joints experimented upon, it was found 
that straps cut from ¥ in. in. or. bar iron of that thick- 
ness, were practically no stronger than j in. iron similarly 
used. ‘That is, the plates (not the plates from which the 
straps were cut) being uniformly j in. thick, it was found 
that when jin. butt straps were used the fracture occurred 
as often through the strap as inthe plate. Every worker in 
iron is aware that thick plate is relatively weaker than 
thin, but the proportion disclosed in these experiments is 
startling. Very few of the jin. butt straps withstood more 
than 7 tons per square inch of actual solid section. 

When we come to rivetting, we learn from the most 
eminent iron ship builders that, in some instances, a thou- 
sand decapitated rivets may be found in the bottom of an 
iron hull, after one or more voyages, and that a smart kick 
with the foot ,is often sufficient to shake out the rivets so 
beheaded, thus opening a corresponding inlet for the sea! 
We need not envy the reflections of any one to whom this 
statement may recur while in mid-ocean, in an iron ship 
labouring heavily in a gale! Finally, there is the dispo- 
sition of the material in the ship, including, especially, the 
mode of framing and stiffening. For ships of a length not 
exceeding seven breadths, experience has shown that the 
usual mode of framing may be made to afford any requisite 
strength, and we shall not pretend, therefore, that the 
ordinary system of construction is radically wrong. When, 
however, lengths of eight, nine, ten, and even twelve 
breadths are to be adopted, the necessity of additional 
longitudinal strengthening, for which Lloyds’ new memo- 
randum “B” has been provided within the last year, is 
apparent enough. It is then that vertebral weakness is to 
be guarded against. Vessels like the new Holyhead boats, 
350 ft. long and only 35 ft. beam, cannot successfully with- 
stand pitching in a cross-sea unless they have more than 
ordinary stiffening. With the least weakness amidships, the 
plates must commence “ working,” and when this happens 
it is impossible to say at what moment the whole fabric 
may be ready to full to pieces. Our builders are beginning 
to provide this stiffening by means of additional stringers, 
thicker gunwales, cellular girders, &c., but it is only ina 
comparatively few new ships, laid down within a year or 
so, that this matter has been properly attended to. It is 
even doubtful if the movement towards increased strength 
will more than keep pace with that towards increased 
length, and it is possible, therefore, that until some decided 
advance is made in the former respect, new ships may fail 
in cases where unusual means have been taken ostensibly 
to secure ample stiffness. In any case, however, passenger 
steamers should be so intersected with bulkheads, fore and 
aft, as well as athwart-ships, that, except with extensive 
failure of the plating, the ship would remain entirely safe 
and seaworthy with one, or even two-or three compart- 
ments filled with water. These bulkheads, where made of 
sufficient thickness, well stiffened, and with tight joints, 
not only afford immense strength to the hull, but they 
render the vessel to which they are applied practically 
independent of local failures in the external plating. We, 
are not, of course, speaking of bulkheads in the abstract, 
for the slight and wretchedly-fitted plate partitions, by 
which large vessels are often divided into three or four, or 
even six compartments, cannot be regarded with much 
confidence. For any passenger-vessel, especially one of 
great proportionate length, from twenty to thirty distinct 
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and hermetically close compartments are the fewest upon 
which full dependence can be placed. We repeat again, 
that we need not rest until the loss of additional vessels has 
again hrought home this subject to us all. A decided 
reform is required, and it cannot be too rapidly made. 


ANTHRACITE COAL-BURNING LOCOMOTIVES. 

THE French will never trust us. They may be very 
neighbourly—that is, as long as the advantage is on their 
side. The Treaty assures us of that. They may be ready, 
even, to join us in fighting the common enemies of civilisa- 
tion, for such was Russia, under the late Czar, and such is 
China now. All this, of course, is very much better than 
being at war with France; but we are not to accept it as 
proof of French disinterestedness. Our neighbours, we 
may rest assured, will leave no stone unturned to achieve 
an entire independence of us, if such a thing were possible 
amung civilised nations. At present they need our coal, 
and they buy and pay for it most magnanimously. In the 
meantime they are turning an eye in another direction ; 
not that they are likely to get better bargains, nor, as is 
the case in our American cotton trade, because there is a 
chance that the supply may fall off, but parceque, la belle 
Alliance, peut etre—just sot There is nothing like fore- 
cast, even if it ends in the use of American anthracite at 
27s. a ton, where English Hartleys would serve a better 
purpose at alower cost. The question of the combustion of 
coal necessarily has its national as well as commercial, 
chemical, and engineering aspects. 

Not many months since, Lord Lyons, our ambassador to 
the United States, was riding, in company with a French 
nobleman, in a special train upon the Philadelphia and 
Reading Railway, one of the American lines on which only 
anthracite coal is burnt in the locomotives. This com- 
modity is much the same as that occurring at Yniscedwyn, 
and elsewhere in Glamorganshire ; a dense, lustrous mineral, 
in appearance resembling Whitby jet more than ordinary 
coal, slow of ignition, and burning with little flame and no 
smoke, but with an intensity anything but likely to prolong 
the duration of the plates and fire-bars exposed to its in- 
fluence. On the diplomatic progress there was, therefore, 
no smoke nuisanee. The xe Frenchman could make sure 
of that. Deep in the affairs of French railways, he had 
now made a discovery of the greatest importance to them. 
With his own favourable impressions clevated by the 
leverage of certain ready American speculators, nothing 
would do but to ship a quantity of anthracite to Paris. 
Several tons accordingly have arrived there. No French 
locomotive, however, could burn it without itself entering 
upon combustion at the same time. The fire-box and _fire- 
bars, at least, would be speedily destroyed. The importa- 
tion of American coal, therefore, would necessarily include 
that of American locomotives, or, at the very least, the re- 
construction of the coke-burning engines in which the new 
fuel might be employed. ‘The Paris and Orleans Railway 
Company, who are tomake the first trial, have preferred the 
lattercourse. Theplan of boilerto be used is shown on another 
page of our present number, together with an external view of 
one of the anthracite coal-burning passenger engines of the 
Philadelphia and Reading Railway. Mr. James Mill- 
holland, locomotive superintendent of that line, and upon 
whose designs and under whose superintendence a large 
number of the engines employed hewtens been constructed, 
has had many years’ experience in the use of anthracite 
as a fuel for locomotives, and his principal assistant, Mr. 
Paxson, has been sent out from America to direct the 
necessary alterations in the boilers of such of the Paris and 
Orleans engines as may require to be adapted to the use of 
that fuel. The first essential to the use of anthracite in 
locomotives is a large grate. Perhaps the largest locomotive 
grates anywhere to be found are in use in American anthra- 
cite burning engines, an arca of no less than 45 square feet 
having been provided in a few instances for goods engines 
with 18 in. cylinders and 24 in. stroke. This admits of a 
thin fire and the access of sufficient air under a mild blast. 
The engine of which we give an illustration has 15 in. 
cylinders, 20 in, stroke, and 53 ft. driving wheels, and its 
grate is 7 ft. long and 3 ft. 6 in. wide, giving an area of 
244 square feet. With this area a variable blast is used, 
the minimum diameter of the orifice being 22 in., while the 
maximum diameter, which is generally kept fully open in 
regular working, is 4} in. The fire-bars are lap-welded 
iron tubes, 2 in. in diameter outside and 4 in. thick, screwed 
at both ends into the water spaces, and having, therefore, a 
circulation of water through them. According to a report 
published by the Philadelphia and Reading Railway Com- 
pany, Mr. Millholland has found that, with ordinary fire- 
bars, it was necessary to employ impure or clinkery coal, 
in order that by the adhesion of the melted clinker to the 
bars, they might be protected from the greater heat of the 
incandescent fuel. ‘The principles implied in this reasoning 
appear to be open to considerable doubt, but we are to take 
the statement for what it is worth, coming as it does from 
a person who has probably had more experience than any 
one else in the use of anthracite in locomotives, those of the 
Reading Railway numbering about 150. An advantage 
has, undoubtedly, resulted from the substitution within the 
last two or three years, of water grates for the solid fire- 
bars previously employed. The tubular bars are now 
serewed at each end, into a -}); in. iron plate, although 
it had been formerly customary to screw one end only, 
employing un external copper ferrule at the other, which 
was tightened by an expanding mandril. The five-bars are 
arranged as described in connection with the illustration 
already referred to. The fire-box is constructed wholly of 
iron throughout, which, when it can be procured of sound 
quality, has been found to last, on the average, one-half 
longer than copper. The latter has been found to become 
greatly reduced in thickness just at the level of the surface 
of the fire, whether from the action of sharp ‘fragments of 
coal projected during the rapid decrepitation of fresh 
fuel, or froia the latter being thrown in, in large lumps, 
with too much force on the part of the stoker, is not 
certain. Mr. Millholland has reported the average mile- 
age of his iron fire-boxes as 59,866 miles, while that of 
copper, under nearly the same circumstances, was but 
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39,254 miles. The iron in the inner fire-box is nowhere 
thicker than +; in., } in. plates being often employed. 
If the welding of-the iron be imperfect previous to rolling, 
the intense heat produces blisters and cracks. It is Mr. 
Millholland’s practice, therefore, to procure the largest 
cold-blast charcoal blooms, working them over in his own 
forge fires, and sending them afterwards to the rolling 
mill to be rolled out to the proper size, often 10 ft. to 12 ft. 
long, and 6 ft. 10 in. wide. Bowling plates are sometimes 
used, and there are engines on the Reading Railway, the 
fire-boxes of which are made respectively of Clay’s puddled 
steel, Bessemer’s steel, and Jessop and Son’s cast-steel. 
The tubes are of iron, of very light gauge, and set, without 
ferrules, in iron tube plates +5; in. or { in. thick, an 
expanding mandril being used, whereby the tube is set out 
both inside and outside of the plate. The explanations 
accompanying our illustration are sufficiently complete to 
render any further description unnecessary. As for the 
peculiarities of the whole plan of boiler and its apendages 
we are assured, by those who have the best means of know- 
ing, that they are practically indispensable to the purpose. 
With the kind of boiler under notice an evaporation of 
from 7 lb. to 9 Ib. of water per pound of coal is attained, 
and the steam pressure, it is reported, is always under 
complete control. With a good-sized blast orifice there 
is no considerable discharge of fine coal from the chimney. 
The duration of the fire-boxes, however, even upon the 
best showing, is very short, and, considering the increased 
repairs necessary, anthracite, thus burnt, eannot for a 
moment be considered as preferable to English coal, where 
proper arrangements are made for its combustion without 
smoke. ‘The result of the attempt being made on the Paris 
and Orleans line will determine whether or no this opinion 
is well founded. 


THE FISH-JOINT PATENT. 
On the 24th of May next the patent on the fish-joint 
will expire, and the invention become open to public use. 
We have heard it stated that Mr. William Forman, of the 


twenty-two years ago, and that they were applied precisely 
as at present. The Jowrnal of the Franklin Institute for 
July, 1857, states also, that a model of the fish-joint was 
deposited in the house of the Institute in November, 1843, 
and that it had then been practically applied by Mr. 
Robert H. Barr, a railway engineer in the United States. 
However this may have been, Mr. William Bridges Adams, 
to whom the invention has been generally attributed, was 
never opposed upon these pretensions of priority, and it is 
certain that, if the fish-joint was actually in existence 
before his patent, Mr. Adams could have known of it only 
by the merest chance, and not through any publicity which 
it had attained. The only ground upon which his claim 
to originality has ever been publicly denied, was a state- 
ment in Mr. David Stevenson’s Ciri/ Engineering of North 
America (first published prior to 1847), to the effect that 
short plates, fastened cach by two bolts, had been applied 
at the joints of the rails of the Camden and Amboy Rail- 
road, United States—one plate, it was stated, on each 
side of the rail. The work in question gives an engraving 
of this arrangement, but it does not appear that it was 
employed for the purpose of obtaining vertical stiffness at 
the joints, but merely to hold the ends of the rails in place 
laterally. The upper and lower edges of the plates, it is 
believed, did not fit to the head and base of the rail. In 
the Journal of the Franklin Institute, already referred to, 
it is moreover stated by an American engineer of extensive 
practice, that only a single plate was applied in the 
instance in question, at each joint, and that this was done 
solely to hold the rail-ends in place laterally. The inven- 
tion of the fish-joint, therefore, was not embraced in this 
contrivance, and as for the other American model, its 
existence could have hardly been known in this country, 
and not having been described at the time in any publica- 
tion, it could not, in any case, oppose a legal bar to Mr. 
Adams’ claim. That he arrived at the invention by inde- 
pendent thought, none who know him will doubt, and it is 
only as the reputed offspring of his ingenuity that the 
fish-joint has acquired extensive introduction and com- 
mercial value. Before this value had been established, 
however, Mr. Adams unfortunately found himself in cir- 
cumstances which compelled him to part with his 
patent, which eventually became the property of the 
Permanent Way Company. Beyond the nominal con- 
sideration upon whisk the transfer was made, Mr. 
Adams has never realised a penny from the fish-joint 
patent. The Permanent Way Company, in the meantime, 
have made, upon their own declaration, nearly £35,000 in 
royalties upon it, over and above all chargeable expenses. 
Hence their application, within the past fortnight, for a 
renewal of the patent. 
Saturday and Monday last before the Judicial Committee of 
the Privy Council. There was abundant evidence to show 
the great public and commercial value of the invention, 
even to the estimated saving of £75 per annum on every 
mile of railway “fished,” the diminished injury to rolling 
stock entering, we suppose, into the calculation. On 
Monday, however, Lord Cranworth stated, in substance, 


opposition to the extension, their lordships were of opinion 
that the patentees had been sufficiently remunerated for the 
invention, and that, therefore, the application for extension 
must be denied. 





tained for the Permanent Way Company, in consequence of 
| this disappointment. But when it is known that they 
could not apply for extension without the signature of Mr. 
Adams, as the original patentee, and that for this assistance 
the Company had agreed to make over to him one-third of 
the patent when extended, it will be regretted by many 
that Mr. Adams has thus lost his only chance of realising 
any profit from his own invention. But two railway com- 
panies appeared in opposition to the extension, and we do 


| not doubt that the railway public generally would have 


| willingly seen it granted, if only that one who has con- 
' fessedly done so much for the improvement of railway 


firm of Thompson and Forman, made fish plates in Wales | 








The application was heard on | 


/ surances that they will be filled. 


that without hearing the evidence about to be put in, in | 


We do not apprehend that much sympathy will be enter- | 


transit could thus have obtained a partial, although tardy, 
reward for his labours. . 
As for the decision given by Lord Cranworth, it must be 
confessed that it would be difficult for even the Permanent 
Way Company to show that his lordship failed to award 
them strict justice. We believe that the value of the fish- 
joint has been much over-estimated, especially when it is 
assumed to save £75 per mile per annum, whilst the average 
annual cost of maintenance of way does not exceed £200 
per mile on all the lines in the kingdom. It is even doubted 
by some of the most experienced railway managers whether 
“fishing” really pays for itself. Certain it is that it was 
first generally practised on the Eastern Counties line, 
where, on the removal of the worn fish-plates they are not 
renewed, the whole system of “fishing” having been 
virtually abandoned by the Company, who have not, in the 
meantime, introduced any more recent invention in place of 
that in question. Assuming, however, that the fish-joint 
effects a saving of even £25 per mile, equal to a quarter 
of a million per annum, on all the lines in Great Britain 
and Ireland, it is still probable that £35,000, clear of all 
expenses, is ample compensation. This saving, capitalised 
at 5 per cent., represents £5,000,000, and there are many 
men, who have saved the public far greater sums, who 
would be held to be well rewarded by £35,000. That the 
royalty which an inventor should be allowed to collect, as 
compensation for his invention, should be in proportion to 
the value of the invention, we do not for a moment doubt. 
The only question is, What should this proportion be ? 
Perhaps one of the most remarkable cases of patent exten- 
sion which has ever occurred, since that of Watt’s first 
patent, was that decided last year, in the United States, in 


| favour of Elias Howe, jun., the inventor of the sewing 


machine. Commencing life as a poor workman, Mr. Howe, 
after he had matured his invention, came to England. He 
became so straitened here that he consented to part with 
his English patent for £200, and it is a fact that he was 
afterwards compelled to “ work his passage” home to New 
York on board a sailing ship. After some years, however, 
his American patent began to pay a profit, and, up to its 
expiration last year, he had actually received £100,000 in 
royalties. On applying for an extension, he was able to 
show, from the almost universal use of the sewing machine 
in America, that even this handsome remuneration bore no 
proportion to the immense value of the invention, which is 
estimated to save more than £20,000,000 yearly in the 
States, and his application for extension was accordingly 
granted. lis prospective profits, by the year 1867, when 
the extension will expire, cannot be estimated at less than 
£500,000. Judged by the same standard of value, we have 
not a doubt that £35,000 is ample compensation for the 
invention of the fish-joint. Our only regret is that this 
sum has not found its way into the hands of the one through 
whose genius it has been realised, and for whose general 
services to the railway interest it would indeed have been 
an insufficient reward. 


THE NEW EXHIBITION. 


Tne large and unsightly tanks, which contain the 
Department of Science and Art, at South Kensington, have 
been often and justly ridiculed. It would, indeed, be only 
for the sake of their contents that the public would regret 
to hear of the explosion or collapse of the “ Brompton 
Boilers.” Itissincerely to be hoped that no more ironmongery 
of the same kind is to be set up in connection with the next 
Great Exhibition, preparations for which have now begun 
in earnest. The plans for the new buildings, which are to 
cover about twenty acres of ground, and to cost, say, 
£250,000, have, it appears, been quietly prepared before the 
official appointment of the Commissioners, and tenders for 
construction have been already invited, to Le received up 
to, and not after, to-morrow noon (Saturday, 9th inst.). 
This, surely, is a case of business expedition to which we 
are altogether unaccustomed in public works. It surpasses 
anything ever known of the “ go-ahead” achievements of 
our American cousins, and cannot fail to impress the world 
at large with a profound sense of our wonderful energy, 
and vast mental as well as material resources. St. Paul’s 
is to be but a pigmy in comparison to the proposed structure, 
and the diminutive affair, erected in Hyde Park, for the 
Exhibition of 1851, is not to be mentioned in the same 
terms of measurement ; but we will venture the opinion that 
Sir Christopher Wren and Sir Joseph Paxton occupied weeks 
in the preparation of their respective plans where those which 
may now be examined, at South Kensington, by “a limited 
number of persons,” desirous of tendering for the works, 
have occupied hours. The latter, we learn, are housed in 
the Science and Art compartment of the great tanks at 
Brompton, and we cannot resist the apprehension that they 
are hardly more than enlarged photographs of those 
premises. Let the designs be made public by all means, 
for the angle-iron architecture of the South Kensington 
Museum needs much emendation before being further in- 
flicted upon the public. 

As for the proposed extent of the new buildings, we only 
trust that the Commissioners can give reasonable as- 
The grand hall, to be 
550 ft. long, 250 ft. wide, and 220 ft. high, will certainly 
surpass anything ever before attempted for a similar pur- 
pose. If it can be properly occupied it will not be too 
large—neither, with the same reservation, will the vast 
extent of nave, transept, galleries, and sheds, proposed in 
the Commissioners’ schedule. With the management which 
a grand national enterprise of this character should have 
it ought to be in the highest degree successful. The hasty 
manner, however, in which the first steps have been taken, 
and the loose responsibility indicated in the stipulations 


} in the official announcement, warn us not to expect too 


much. 





Buenos-AYREAN Ramways.—At the last advices the Southern and 
Northern Railways were both at a standstill. The proposed line to 
Cordova had been surveyed, but nothing further had been done. 
Mr. Samuels, engineer-in-chief of the Buenos Ayres and San 
Fernando Railway, had arrived out, and was about to recommence 
the works interrupted, in August last, by a severe storm. 
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THE enormous development which was suddenly given 
to the use of steam power on railroads, soon after the in- 
troduction of such roads, is now universally admitted to 
have been injurious in many ways. It rendered railway 
shares a far less lucrative investment than they ought fairly 
to have been; it urged railway legislation into errors from 
which it has not yet been extricated; it encouraged the 
establishment of rival lines where traffic demanded a 
single line only ; and, worse than all, it had the effect of 
retarding the employment of steam power upon common 
roads in a most unnatural manner. Had Englishmen been 
wise cnough to confine their efforts for the first thirty or 
forty years after the invention of railways to the establish- 
ment of certain great trunk lines, and of here and there a 
branch line which was manifestly needed, and_ therefore 
certain to pay itself; and had they expended the energy 
which these undertakings left them, upon the removal of 
obstacles to the introduction of steam machines for use on 
the existing common roads which abound in this country, 
and are usually of a most excellent character, the nation 
would have been spared many ruinous losses, and the means 
of transport, now at our disposal, would have been of the 
most perfect kind. Instead of this, we have, as matters 
now stand, to deplore much that exists in connection with 
our present railway system, and, at the same time, to see 
the internal traffic of the country diverted more and more 
from the admirable roads which were constructed 
expressly to convey it, and which doubtless cost our fore- 
fathers an incalculable amount of labour and expense. 

We have unquestionably travelled (by steam) upon the 
wrong road fora long time; but it is not too late, even 
now, to set ourselves right for the future in this respect. 
The construction of steam engines for running at com- 
paratively low speeds on common roads must be proceeded 
with, and is being proceeded with by numerous more or less 
competent engineers ; and the time has clearly arrived for 
the publication of such a book as that now before us, in 
which the author* has very wisely amassed an immense 
number of facts caleulated to elucidate all the principal 
phases and bearings of the subject. In the first chapter 
we have an interesting and useful essay upon * 'lransport” 
in general, showing the value to a country of easy means 
of conveyance, and the evils which have been experienced 
in Spain, India, and other countries, because of the want 
of such facilities. In the next chapter, which is upon 
“ Roads,” we have an account of the old Roman roads, the 
introduction of twnpike roads into England, a biography 
of Mr. McAdam, and a statement of his principles of 
road-making, a notice of different varieties of roads, and 
some very good general rules for the formation of public 
roads. Next there come a chapter on canals; another on 
railroads; and then a comparison of roads, railroads, and 
canals; this the author concludes by expressing the 
opinions—which few will question—that canals form an 
economical means of transport for heavy loads in large 
masses, but as they cannot be made in all localities, 
are expensive to make and to maintain when 
made, and do not accommodate traffic so easily as the 
existing roads, they are not, under all circumstances, to 
be considered preferable to the common road, especially 
when steam power is used on it. 


thus far noticed, may be considered as introductory to the 





common roads, which the author has been able to find; 
viz., that made by M. Cugnot, a Frenchman, who com- 
pleted a steam carriage in the year 1769. This account is 
derived from a paper read at the Institution of Mechanical 
Engineers, by Mr. E. A. Cowper, C.E. It is followed by 
a large number of other historical notices, including a 
very comprehensive review of the experiments and trials 
which have from time to time been made by Mr. Golds- 
worthy Gurney, Mr. Hancock, Mr. Scott Russell, Sir 
Charles Dance, the Earl of Caithness, and many other 
gentlemen. It would be difficult to set too high'a value 
upon this portion of Mr. Young’s labours. The next 
chapter is intended to elucidate the disadvantages of con- 
centrating the weight of common-road steam engines upon 
small supporting surfaces, and is followed by another, in 
which the advantages of distributing the weight are set 
forth. Mr. Young here traces in a most useful and enter- 
taining manner the extraordinary frequency with which 
various systems of portable endless railways, and other 
like devices, have been patented over and over again by 
inventor after inventor. i 
of distributing the weight, as just suggested, the author 
devotes a couple of chapters to an exposition of the late 
Mr. Boydell’s engine, and of its cost of working. We 
will only say respecting this, that although he speaks of 
this system with an almost suspicious degree of appro- 
bation, he produces a copious supply of facts and figures 
in support of his opinions. 

The chapter on “Steam in the United States ”—an ex- 
traordinary title for five-and-twenty pages of remarks in a 
volume upon a specific application of steam !—comes next, 


and, although the writers give some useful information, it | 


is in fact a very meagre essay, and leads to but little more 
than the following uninspired prediction,—* If public at- 
tention and that of capitalists were directed to this subject 
by the successful working of a given length of road, with 
an engine well up to its work, and built for such a purpose, 
the principle of propelling by steam on the common roads 
would make a great start a-head, and doubtless prove a very 
paying and successful undertaking, especially if properly 
and carefully managed.” 

Most of the remaining portions of the work are devoted 
to an exposé of the retarding influence which highway 
“tolls” have exerted upon the progress of steam traction 
on common roads. ‘The author writes very strongly upon 
this part of his subject, but not, we think, too strongly. 
We have never yet attended a single trial of a steam trac- 
tion engine upon a high-road without observing the trouble, 
and the actual heavy expense too, which have been occa- 
sioned at toll-gates. ‘This isan evil which must be remedied 
if this important branch of engincering practice is to advance 
rapidly. The injustice, nay, the utter unreasonableness, of 
the present arrangements in this respect, is clearly shown 
in the work before ts. 

Our previous remarks will assure our readers that we 
have formed a high opinion of this volume. It is clear, 
comprehensive, for the most part convincing, full of the 
fruits of research, and most certainly me/y in its appear- 
ance. It is in many respects well worthy of the large and 
influential classes to which it is addressed. It behoves us 
to say, however, that, as a literary production, it is by no 
means without blemishes. Among the worst of these is 
the occurrence here and there of what we must call vulgar 
phrases. For instance, in one place we read,—‘“ It has 
been, and is frequently, alleged that none of these plans 
[for obtaining adhesion to the road] ‘injure the roads’; but 
how this can be reconciled with the principles of their 
action, that of ‘catching hold of, ‘entering into,’ and 


| ‘obtaining a firm hold of the ground,’ &c. (processes which 


| strongly impress upon one’s mind similar effects to those pro- 


| duced by drawing a cat by the tail across a trim flower bed ), 


substance of the work, although they occupy more than a | 


fourth part of it. It is in the next chapter, on “ The 
Substitution of Steam for Animal Power,” that the main 
subject of the volume is entered upon. 
this point, we are not long kept in doubt respecting the 
extent of the author's faith in the applicability of steam to 
the labour which is at present performed by animal power. 
“ T have no doubt,” he says, “ that within a few years we 
shall see steam applied to most of the work now done by 
horses.” After quoting largely from Mr. J. C. Morton's 
paper on “ The Forces used in Agriculture” (read at the 
Society of Arts a year or two since), he infers that if steam 
could be substituted for all the horses used in England, and 
if the food consumed by them could be converted into food 
for human beings, we should be enabled to feed no less 
than 12,000,000 extra population. But if we take the 
extra number at only 6,000,000, “ we shall find that it would 
more than satisfy the mass of poverty and pauperism which 
prevail in this country to such an enormous extent; and 
this saving would not require more extended agricultural 
operations, or a greater outlay, but would be just that part 
of the animal produce of this country which, as a whole, is 
at present required for the mere purposes of transporta- 
tion; that is, to feed the animals used for draught, and is 
consequently a dead loss as unproductive capital.” These 
reflections are not, in our judgment, quite so philosophical 
as the author seems to suppose them; but the facts upon 
which they are based well deserve consideration. ‘The 
author next considers the system of rope traction, adopted 
by several inventors of steam ploughs, pronouncing against 
the same, and preferring the direct application of steam to 
the ploughs, as in Boydell’s system. This chapter also 
contains further quotations from THE ENGINEER and 
other periodicals, as well as from the evidence given before 
a Committee of the House of Commons, and other sources. 
We need not enlarge upon it, inasmuch as it is in perfect 
agreement with the views expressed by us in our article of 
July 6th, on * Desiderata in Engineering Practice.” 

The next chapter, which is purely historical, is of great 
valuc. It opens with a highly interesting account of the 
first practical application of steam power to traction upon 





. * A single chapter only has been furnished by Messrs. Holley and Fisher.— 
Ep. E. 


Having reached | 





- é Z : | I am utterly at a loss to conceive.” 
The contents of the volume before us, which we have | 


Again, in another 
place, we find a very old and very poor pun, or something 
less than a pun, served up :—* How,” asks the author, “ can 
any shareholder expect a decent dividend from such finikin 
fine gentlemen or MIss-management as this?” We have 
no hesitation in saying that the class of wit of which these 
citations are specimens is utterly beneath the notice of such 
engineers as we have chanced to move among. Such things 
provoke smiles, certainly—but at the author’s expense ! 
Further, our author does not always write good English. 
He says, for example, One great impediment has been— 
and I think I may say, none greater than the want ofa 
cheap and certain means of transit.” We here copy the 
author’s punctuation as well as his words; it will be seen 
that both are wrong. Finally, we think there is a little 
too much hard writing in the chapter on railroads. 
Denunciations of the “ love of gold,” the * worship of gold,” 
and so forth, and what the author calls “admirable and 
telling ‘shows up’ of the way in which railway ‘ cookery’ 
was carried on,” are all very good, probably, in their right 
places ; but we have no pleasure in meeting with them—and 
still less have we pleasure in encountering page after 
page of them—in the body of a work on “The Economy of 
Steam Power on Common Roads.” We say these things, 
as most of our readers will readily believe, in the interests 
of our professional literature, the tone of which must not 
be thoughtlessly lowered. 

In conclusion, notwithstanding the minor defects which 
we have mentioned, we cordially commend the book before 
us to our readers as a highly useful treatise on a highly 
important subject. 





Transactions of the Institution of Naval Architects, Vol. I. 1860. 


THE Institution of Naval Architects has at length issued 
its first volume, and we are happy in being able to state 
that it is in every way worthy of approbation. It is a 
handsome quarto book, containing nearly 250 pages of 
printed matter aud nine beautiful copper-plate engravings, 
in addition to numerous woodcuts. It is bound in naval- 
blue cloth, and has the seal of the institution stamped in 
gold upon its cover. It comprises lists of the officers, 


members, and associates of the institution, the bye-laws and 
regulations, an introduction (giving the history of the 
institution’s origin) from the pen of the Secretary, together 
with addresses and papers by the following noblemen and 


After insisting upon the benefit | 
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gentlemen, viz., Sir John Pakington (President), the Earl 
of Hardwicke (Vice-President), ¢ e Rey. Dr. Woolley, and 
Messrs. F. K. Barnes, Joseph Maudslay, John Grantham, 
W. Fairbairn, G. B. Airy (Astronomer-Royal), John White, 
Samuel Read, G. Moorsom (Surveyor-General of Tonnage), 
N. Barnaby, G. W. Lenox, Robert Murray, and J. Scott 
Russell. It also contains elaborate discussions upon several of 
the professional papers (in one of which Mr. Scott Russell 
criticises Mr. Fairbairn’s paper on iron ships at great 
length, and expounds his own modes of construction) ; like- 
wise, a full account of Lloyd's experiments upon iron plates 
and modes of rivetting applicable to the construction of iron 
ships, and a table of the principal dimensions, &c., of fifty 
merchant steamers sailing from the ports of Southampton, 
Portsmouth, and Weymouth. 

The issue of such a volume as this—which is fit to be laid 
upon any library table, and would prove an adornment to 
many—containing, as it does, also, such a mass of valuable 
matter, is calculated to greatly promote the interest which 
is felt in this new institution. It may, however, prevent 
misapprehension if we say that the sale of the volume is 
strictly provided against. It is given to each member and 
associate of the institution, and is not otherwise published. 
Engineers can only obtain it, therefore, by becoming 
associates of the institution, but there is no great difficulty, 
we believe, in securing an associateship. 

We are informed that the next meetings of the Institu- 
tion of Naval Architects will be held about the first week 
in March, and that they will commence with an elaborate 
discussion of the great question of the day—iron-plated 
ships of war. 


PROJECTED RAILWAYS IN THE CITY. 


Mr. Haywoop, engineer and surveyor to the Commissioners of 
Sewers of the City of London, in his report to the Luprovement 
Committee of the Commission upon the projects of railway com- 
panies, applying for powers to construct works within the City, 
states that he has made a general examination of the plans of the 
various railway and other companies who seek powers during the 
ensuing session of Parliament to enter and execute works within 
the city of London, The projects are as follow:—l, the Metro- 
politan Railway, extension to Finsbury-cireus; 2, the Fiusbury- 
circus Railway Station, with approaches; 3, the Bastern Counties 
and Finsbury Railway ; 4, the Metropolitan Railway Improvements ; 
5, the Kast London Railway; 6, the North London (branch to City) 
Railway ; 7, the West-end and City Railway; 8, the Charing-cross 
Railway, City Terminus ; 9, the Thames Embankment. 

With regard to the Metropolitan Railway Extension to Fiusbury- 
circus, after leaving the proposed new meat-market at Smithfield, 
the line proceeds at the northern side of Long-lane, crossing beneath 
Charterhouse-street and Aldersgate-street, Redeross-street, W hite- 
cross-street, Milton-street, and Moor-lane, then at the back of the 
property on the northern side of Fore-street and to the west side of 
Finsbury, about 120 ft. north of London-wall. The total area 
scheduled within the City is about 14 acres. The number of publie 
places of all denominations to be passed under, stopped wp, appro~ 
priated, or interfered with, is 40. The railway is proposed to be 
in a tunnel throughout its entire length. 

The Finsbury-cireus railway station, with approaches, is designed 
in connection with the Metropolitan Railway Extension and the 
Eastern Counties and Finsbury Railway. It is to provide the 
station accommodation for both of those railways, and form the 
connecting line between them. ‘The property scheduled includes 
nearly the whole which lies between Finsbury-pavement, South- 
place, Eldon-street, and Broad-street-buildings, New Broad-street, to 
within a few feet of London-wall; that at the back of London-wall 
from New Broad-street to Blomfield-street, and the whole of London- 
wall as far as to Finsbury-pavement, and the northern side of Fore- 
street as far as to Moor-lane ; the eastern side of Moor-lane up to 
New Union-street. The area scheduled is about 20} acres, The 
public ways interfered with are 20 in number, The approaches 
comprehend a new street 60 ft. wide, from Bartholomew-lane to 
London-wall, and a cross-street leading out of it and running into 
Moorgate-street. near to Great Swan-alley. ‘The area scheduled is 
4jacres. ‘The public ways interfered with are 14 in number, 

The Eastern Counties and Finsbury Railway is proposed to branch 
out from the Eastern Counties Railway at Arundel-street, Bethnal- 
green, and proceed, crossing Brick-lane, New Commercial-street, and 
entering the City by crossing beneath Bishopsgate-street; thence, 
crossing Primrose-street, Skinner-street, Sun-street, Half-moon- 
street, it joins the Metropolitan Railway at the Circus station before 
described. lmproved approaches are included in this project. The 
property scheduled indintes nearly the whole which lies between 
Broad-street-buildings, Blomftield-street, London-wall, and the 
northern portion of Broad-street. The total area is about 114 acres. 
The number of public ways interfered with is 29. The line is to be 
in a tunnel throughout. 

The Metropolitan Railway Improvements.—By this Bill it is pro- 
posed to give the Metropolitan Railway Company power to take 
additional lands, to widen portions of the line, and run a loop line to 
Smithtield Meat-market. ‘The loop leaves the main line in Vietoria- 
street, and proceeds at the back of West-street, and then enters the 
area of the proposed new market. It is to be in a tunnel. The area 
of the property scheduled is 3} acres. ‘Che number of public ways 
interfered with is 5. 

The East London Railway is a project for making a railway from 
New Broad-street to the river Thames, close to the lrongate Wharf ; 
it includes three branches. At New Broad-street it joins the pro- 
posed Eastern Counties and Finsbury Extension Railway ; it crosses 
Bishopsgate-street into Houndsditch, running down the centre of 
that street and of the Minories, until at Swan-street, where, striking 
off slightly to the east, and going beneath the Blackwall Railway, 
across Royal Mint-street, and Little 'ower-hill, to the St. Katherine's 
Dock warehouses, the whole length of one large stack of which it 
traverses, it terminates about 150 ft. from the Lrongate stairs and the 
eastern entrance to the ‘Tower of London. ‘The first branch leaves 
the line at Aldgate, and passes with a curve to the goods depot of 
the London and North-Western Railway Company in Haydon- 
square. ‘I'he second branch leaves the main line at Haydon-square, 
and terminates at the goods depot of the Great Northern Railway on 
the south side of the Blackwall Railway. The third branch leaves 
the line by Swan-street, and proceeds to the warehouses belonging 
to the Victoria (London) Dock Company. The whole of those rail- 
ways are to pass through tunnels. ‘The area scheduled is about 10% 
acres, and 87 public places are interfered with. 

The North London Railway (branch to City) is a project for con- 
structing a railway from Liverpool-street, in the city of London, to 
the North Loudon Kailway at Kingsland. The junction is to be 
made with the North Londen Railway, near Dalston-lane, then to 
be carried nearly parallel with Kingsland-road; it goes over Old- 
street-road, enters the City at Primrose-street, crosses Skinner-street, 
Sun-street, to Broad-street-buildings, to its terminus on the northern 
side of Liverpool-street. The total area scheduled within the City 
is about 5 acres, and the number of public ways interfered 
with is 11. Its entire length within the City is to be carried on a 
viaduct. 

The West-end and City Railway is to commence at Regent-circus, 
Piccadilly, and terminate at the proposed Smithfield Meat-market. 
After leaving the Circus, it proceeds by Coventry-street, Cran- 
bourne-street, Long-acre, and Great Queen-street, keeping entirely 
in the line of public way. At Great Queen-street it crosses into 
Holborn, thence continuing along the line of public way, it enters 
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the City at Holborn-bars ; at Leather-lane, turning slightly north- 
ward, it goes under Hatton-garden and over Victoria-street to the 
new meat-market. From Regent-circus to Union-court, Hoiborn, 
this railway is intended to pass through a tunnel up to Fieid-lane, 
then to be carried over Field-lane and Victoria-street by a viaduct 
at 15 ft. clear in height; it is to pass and go over Fox and Knot- 
court beneath John’s-court, which is to be raised 12 ft., and 
thence in a tunnel to the market. The area scheduled in the City 
is about 4 acres, and the number of public places interfered 
with is 7. 

The Charing-cross Railway (City terminus) is a project for 
making a junction with the Charing-cross Railway, near to 
Red-cross-street, Southwark ; thence crossing the river Thames 
near to the Steel-yard in Upper Thames-street, and terminating at 
Cannon-street, close by Turnwheel-lane. It will be on a viaduct. 
The area scheduled is 4} acres; the public ways to be interfered 
with are 9, 

The Thames Embankment is designed to fulfil three important 
objects,—Firstly, to serve as a line of public highway between the 
points named; Secondly, to enable a railway to be constructed upon 
its line up to New Bridge-street ; Thirdly, to serve as a line for con- 
structing the low level intercepting sewer, now projected to be 
carried along the Strand and Fleet-street. The embankment, with 
its road and railway, is intended to commence at the eastern side of 
Westminster Bridge, and be carried until within a short distance of 
Blackfriars Bridge, entirely in the bed of thé river. The roadway is 
proposed to be close to the river, the railway nearest to the existing 
wharfs. At Blackfriars Bridge the roadway is to terminate by a 
junction with Chatham-place, while the railway is to proceed over 
Chatham-place and join the London, Dover, and Chatham Exten- 
sion, he area scheduled within the City is 24 acres, and about 13 
acres of river shore fronting the City line of wharfage. The public 
ways to be interfered with are 14. 

In conclusion, the report states that the magnitude and variety of 
the projects in the present year nearly approach those of the year 
1846. The area scheduled is 72 acres, of which 20 acres are public 
way; and the area of the property threatened with demolition is 
about 52} acres. The number of public ways to be appropiated, 
stopped up, altered or interfered with, is about 160. With the ex- 
ception of the North Loudon Railway Branch and the Charing-cross 
Railway City Terminus Branch, the whole of the projected lines are 
to be in tunnels, ‘Uhe magnitude of the schemes (several millions’ 
outlay is contemplated ), and the limited time which has elapsed since 
the plans were deposited, preclude the possibility of an investigation 
of them. ‘The whole are worthy of the closest consideration, and 
the importance of some it is almost impossible to overrate. The 
salient and most important feature (one indeed, which, if realised, 
may be expected materially to influence the future distribution of 
metropolitan traffic ) is the convergence of the whole of the schemes 
to the commercial centre: the extension of the Metropolitan and 
Eastern Counties Railway to Finsbury-cireus, and the placing of the 
City terminus of the Charing-cross Railway in Cannon-street, and 
that of the North London Railway in Broad-street, will enable a 
large portion of the metropolitan population as well as those from 
the country to enter and leave the City, or pass through it to either 
of its suburbs, with a certainty as to time and comfort to which they 
have long been unaccustomed ; and perform journeys speedily which 
the present state of the main thoroughfares is daily making more diffi- 
eult and vexatious. Mr. Haywood also states that on the advantage 
of a Thames embankment having a railway throughout its length, 
and a roadway for traffic of all classes 80 ft. in width, it is needless 
to dilate. For full 30 years this project has been before the public, 
and although most men of engineering eminence have agreed in the 
expediency of its execution, yet hitherto the want of funds, to- 
gether with local trade opposition, have been sufficient — to 
prevent its realisation, and if it should be shortly carried out, 
it will owe that completion as much to the fact of its affording means 
of obviating the publie inconvenience which the construction of the 
Northern Low Level Intercepting Sewer will otherwise cause the 
public, as to any other advantage inherent in the embankment 
scheme itself. ‘he construction of some of the railways will neces- 
sitate the occupation of large streets for some months, and excavation 
throughout their entire length; many other streets, now having a 
fair amount of trafic, will apparently disappear altogether from the 
City map, giving place to the structures erected for railway purposes, 
or to new buildings for the general purposes of commerce which will 
replace them ; and it is searcely too much to say, that the existing 
plan of sewerage of a considerable portion of the City must be de- 
stroyed and miles of sewers be reconstrueted. As in previous in- 
stances also, all the companies appear to contemplate the absorption 
of large areas of public way for their own advantage. It seemed at 
present needful that the Commission should dissent from the whole, 
so as to obtain the locus standi for negotiation, or opposition, should 
that ultimately be found requisite. 





LAW INTELLIGENCE. 


THE JUDICIAL COMMITTEE OF THE PRIVY COUNCIL, 
Fes, 2 and 4, 
(Present, the Right Hon, Lord Craxwonrtu, Lord Cueuusrorn, Lord 
Justice Kniaut Bruce, and Lord Justice Turner.) 


ADAMS’ AND RICHARDSON'S (PATENT) RAILWAYS. 








Tats was an application by the trustees for the “ Permanent Way 


Company,” and by the original patentees, for a prolongation of 


letters patent granted on the 4th of May, 1847, to Mr. W. Bridges | 


Adams and Mr. Robert Richardson, for an invention of “ certain 
improvements in the construction of railways, and of engines and 
carriages used thereon; and also in transport and store arrangements 
for the conveyance, management, and preservation of perishable 
articles.” The letters patent were to endure for fourteen years, and 
the petitioners now prayed that the period should be extended for 
seven years after the expiry of that term. 
construction of railways had reference to the securing the joints, :o 
as to prevent the tipping of the sleepers ; to the connecting securety 
together different lengths of rails, so as to constitute each line cf 
railway ee md one continuous rail throughout the entire length 
of the whole line; to the arrangement of the rails at curves, so that 


The improvements inthe | 


long carriages and engines might pass more freely round very sharp | 


curves, and the use of turntables be dispensed with, The petitioners 
stated that the improvements in the construction of the permanent 
way effected by the system of “ fishing” the rails were of the 
greatest value and importance to the public, and had become essential 


for the security of travelling at high speed, and that the other im- | 


provements to which the invention related were of great value, and 


had contributed largely to the success of railways. It appeared that | 


the * Permanent Way Company” was formed by a number of pro- 
fessional men connected with the construction of railways for the pur- 
pose of introducing the most perfect system of constructing railways 
by a combination of the most recent modern improvements. The 
petitioners pleaded also that the term of the patent had not been suffi- 


cient for the introduction of the invention, and for adequate returns | 


being received from it. 
books of the Permanent Way Company, by Messrs. 
Bagshaw, and Westcott, accountants, it appeared that the net 
profit on the patent had been £34,979 7s. 10d. The applicants 
estimated the saving in labour and materials by the use of the 
“fished” joint to be £75 per mile on a ‘railway having 
average — traftic. The petition was opposed by the 
Northern Railway Company and by the North-Eastern Rail- 
way Company on the grounds that the returns received from the 
invention were sufficient to remunerate the patentees ; that the use 
of the invention, if at all retarded, had Jo retarded by the 
Permanent Way Company having introduced other inventions by 
which the same ends were attained. The objectors also alleged that 


at the time the letters patent were granted the invention was not 
new, and that the Permanent Way Company had not afforded 


According to a statement prepared from the | 
Broom, | 


Great | 


proper and reasonable facilities for the general introduction and use 
of the invention, but by buying up and obtaining a monopoly of 
this and similar inventions, the company had obtained large profits 
to the detriment of the general interest of the public and of railway 
companies. 

Captain Galton, of the Board of Trade, Mr. Barlow, Mr. Rendall, 
Mr. Bramwell, engineers, and several managers of the locomotive 
departments of the London and North-Western and London and 
Brighton Railways were examined in support of the petitioners’ case. 

On Monday, after the evidence for the petitioners was closed, 
Lord Cranworth (without calling on the opposing parties) stated 
that their lordships, without entering into the merits of the invention, 
were of opinion that the remuneration already received under the 
patent now sought to be renewed was amply sufficient, and that the 
petition should be dismissed with costs. ; 

Mr. Knowles, Q.C., Mr. Grove, Q.C., Mr. Hindmarch, and Mr. 
Webster were for the petitioners; Mr. Bovill, Q.C., Mr. C. Pollock, 
and Mr. Horace Lloyd for the Great Northern and North-Eastern 
Railway Companies; and Mr, Welsby for the Attorney-General. 





VICE-CHANCELLOR'S COURT. 

(Before Vice-Chancellor Sir W. P. Woon, January 31st, 1861.) 
THE COMPANY OF PROPRIETORS OF THE BIRMINGHAM WATERWORKS U. THE 
LONDON AND NORTH-WESTERN RAILWAY COMPANY. 

This was a motion to restrain the defendants from entering upon 
or using, either temporarily or permanently, any part of the plain- 
tiff’s property, and particularly any part of the bed of the river 
Tame, and from inserting piers therein, or commencing or carrying 
on any railway or other works in or upon or affecting the bed of the 
river ‘ame, the property of the plaintiffs, unless with their previous 
consent, under their common seal. By the London and North- 
Western Railway (Sutton Coldfield Branch) Act, 1859, the defend- 
ants were authorised to construct a railway from Birmingham to 
Sutton Coldtield, the line, according to the deposited plans, being 
intended to cross the river Tame, the property of the plaintiffs, at a 
certain point by a viaduct. A clause, “for the protection of the 
reservoirs, works, and property” of the plaintiffs, the Waterworks 
Company, was inserted ‘in the Act, by which it was provided that 
between certain points the works incident to the construction of the 
railway should be made under the directio: and to the reasonable 
satisfaction of the engineer of the Waterworks Company, and 
according to plans to be submitted to and approved by him previously 
to the commencement of those works. It was also provided that the 
railway company should do no damage to the reservoir or works of the 
Waterworks Company, nor (except for the purpose of constructing 
the railway in accordance with the foregoing provisions, with not 
more than a double line of railway, and without sidings or other 
collateral works) enter upon or use, either temporarily or perma- 
nently, any of the lands of the Waterworks Company, unless with their 
previous consent under their common seal. By the notice to treat 
served upon the plaintiffs on the 7th of November, 1860, the defend- 
ants proposed to purchase the right of constructing a bridge across 
the Tame, with piers inserted in the bed of the river. The plaintiffs 
refused to consent to the erection of the viaduct or bridge in the 
manner proposed by the defendants, on the ground that the insertion 
of piers in the bed of the river would be very prejudicial and 
injurious to the plaintiffs, and interfere with the supply and purity 
of the water flowing from the river into their reservoirs, from which 
the town of Birmingham was supplied. A bill had been filed, and 
the plaintiffs now moved for an injunction in the terms above stated. 

Mr. Rolt and Mr. ©. Barber, in support of the motion, contended 
that the plaintiffs were not authorised by their special Act or by the 
general provisions of the Railway Clauses Act to make the viaduct 
as proposed, or to diminish the rights and privileges of the plaintiffs, 
without their consent. 

Sir H. Cairns and Mr. Speed, for the railway company, were not 
called upon. 

The Vice-Chancellor said that the defendants were authorised by 
section 4 of their Act to enter npon and take for the purposes of the 
undertaking the lands delineated, &c., in the deposited plans. In 
those deposited plans the portion of the ‘lame proposed to be crossed 
was delineated, and it was therefore liable to be taken for the pur- 
poses of the line. How far, then, was this right limited by section 7, 
the clause giving protection to the Waterworks Company? His 
Honour, after referring to that section and the arguments upon it by 
the plaintiffs, said that it was intended that the railway over the 
river should be confined to a double line of rails without sidings or 
collateral works, except by the consent of the Waterworks Company. 
But, with respect to the * viaduct,” it was by no means necessary 
that it should be constructed with one arch only, but, on the con- 
trary, the employment of several arches was rather to be inferred. 
He was not satisfied upon the evidence that anything more than 
temporary damage would be occasioned to the property of the 
plaintiffs. As to the approval by the engineer of the Waterworks 
Company, nothing more could be imported into that provision than 
that the railway works should be constructed according to the 
powers given by the Act with as little damage as possible to the 
reservoirs, &c. The plans, &e., were to be submitted to the engineer 
for any reasonable suggestions by him, providing for as little 
injury as possible to the Waterworks Company, but this did not 
imply that the railway company were to be restricted from doing 
what their Act authorised them to do. ‘The motion must be refused, 
with costs. 


THE CONDUCTION OF HEAT BY GASES. 
By G. Maenvs.* 


Tue cooling of a body in vacuo depends simply on the exchange 
of heat by radiation between the cooling mass and the encircling 
envelope. If the space contains gas, an ascending current is 
formed, which accelerates the cooling, added to which the property 
which the gas has of transmitting heat, or its diathermancy, concurs 
in producing cooling, provided the gases can conduct heat. Dulong 
and Petit, in enunciating their law of the loss of heat, have neglected 
the last two actions, manifestly because they are infinitely small 
compared with the influence of the ascending currents. Since then 
it has been universally admitted that the differences in the cooling 
of the different gases depend on the different mobility of their par- 
ticles. Cooling takes place much more rapidly in hydrogen than 
in other gases. With the same amount of heat this gas expands not 
more, but less than atmospheric air; the changes in density in the 
former gas are less than the latter. Butit is the difference of specitie 
gravity which produces currents. If, therefore, different gases by 
contact with a warmer body all become equally heated, the currents 
in those gases which have a greater coetticient of expansion must 
be greater than in the rest; for example, in carbonic acid more than 
in hydrogen. As this is not the case, it must either be assumed 
that the friction of the gaseous particles against each other is so 
great that the influence of the greater expansion is neutralised by it, 
which will with difticulty be admitted, or it must be assumed that 
gases by contact with a hot body become heated to a different extent. 
Such a difference in the degree of heat would take place if the gases 
had different capacities for heat; but as the specific heats of hydro- 
gen and atmospheric air are the same, there remains no other expla- 
nation for the more rapid cooling in hydrogen than that this gas can 
transmit heat from particle to particle, in other words, can conduct 
it, and that it possesses this property in a higher degree than other 
gases. Its low density appeared to be in disaccordance with this 
idea, and it appeared necessary to decide by experiments how far it 
is founded. 

The impulse to these experiments was given by a repetition of 
Mr. Grove’s interesting observation, according to which a platinum 
wire is less strongly heated when surrounded by hydrogen than by 
atmospheric air, or another gas. In this repetition 1t was found that 
hydrogen exerted its preventive action even when a layer only 
0°5 mil. thick surrounded the wire, and it was the same whether the 


* Translated from the Bericht der Berliner Akedemie, 1860, p. 485, 











tube containing it was in a horizontal or vertical position. In such 
a narrow tube, especially when it is horizontal, currents can scarcely 
occur; and when there are none, there remains no other explana- 
tion than that hydrogen conducts heat better than other bodies. 

The simplest mode of ascertaining whether a gas conducts heat, 
consists in warming it from above, and observing the action on a 
thermometer placed within. It might be objected to this method 
that, even with heating from above, currents in the gas might be 
formed, and that thereby the temperature indicated by the thermo- 
meter in various gases might be different without any difference in 
conductibility. 

There is one method of testing this objection. For if, in fact, a 
gas can conduct heat, the temperature assumed by a thermometer in 
a space heated from above must be lower when the conducting 
substance is wanting than when it is present; that is, it must be 
lower in vacuo than in a space filled with air. 

In order to ascertain whether this was the case, a glass apparatus 
was used, in which a thermometer, observable from without, was 
firmly fixed. It could be filled with different gases, and these could 
be variously dilated. The upper part of this apparatus was main- 
tained at the same temperature, namely, that of boiling water, and 
the temperature was observed which a thermometer introduced into 
the interior ultimately assumed. Of course the experiments with 
this apparatus were not made without numerous precautions; it 
Was more particularly necessary that the whole apparatus should be 
always under the same conditions, so as to give off the heat im- 
parted to it always in the same manner. For this it was necessary 
that the space surrounding it should always be at the same tempe- 
rature. In these experiments the temperature of the surrounding 
space was 15 deg. 

In this way the following results were obtained :—1. The tempe- 
rature which a thermometer ultimately assumes in a space heated 
from above differs when this space is filled with different gases. 
2. In hydrogen the temperature is higher than in any other gas. 
3. In this gas the temperature is higher than in vacuo; and the 
denser the gas is, the higher is the temperature. 4. Hence hydrogen 
conducts heat like metals. 5. In all other gases the temperature is 
lower than in vacuo; and the denser they are, the lower is the 
temperature. 6. It cannot hence be concluded that gases do not 
conduct heat, but only that they do this in so small a degree that the 
action of conduction is cancelled by their diathermancy. 7. This 
remarkable property of hydrogen is evinced not only when it moves 
freely, but also when it is contained between eider down, or any 
loose substance which hinders its motion. 8. The great conducti- 
bility of this gas is a further confirmation of its analogy with metals. 
9. Hydrogen conducts not only heat, but also electricity, better than 
other gases. 








THE NEW EXHIBITION. 
Tue following conditions, with a form of tender for the Exhibition 
Building proposed to be erected in 1862, have been issued :— 


TENDERS FOR THE BuILpINGS OF THE INTERNATIONAL EXHIBITION OF 

1. The Commissioners for the International Exhibition of 1862 pro- 
pose to invite from a limited number of persons tenders for the 
erection of the buildings and works hereafter described in portions, 
and marked on plans as A, B, C, D, E, and F. 

2. The tenders must be for the whole of the works. They must 
be made under two heads—one for purchase, and the other for use, 
waste, maintenance, and removal. They must be made out on the 
accompanying form, sealed, marked “ ‘lender for buildings,” ad- 
dressed to F. R. Sandford, Esq., and delivered at the Council-office, 
Whitehall, on or before the 9th of February, 1861, at 12 o'clock, noon. 

8. The buildings and works are divided into the following portions, 
respectively marked on the plans A, B, C, D, E, and F. 

A consists of about 2,300 ft. length of picture galleries, varying 
from about 55 ft. to 35 ft. wide, and from about 70 ft. to 60 ft. high, 
to be built in brick, 

B is a hall, about 550 ft. long, 250 ft. wide, and 220 ft. high, to be 
built chiefly of iron, wood, and glass. 

C includes the nave and transepts, about 2,200 ft. long, 80 ft. wide, 
and 100 ft. high, and polygonal entrances, about 150 ft. high, to be 
erected in iron, wood, and glass. 

D consists of about 260,000 superficial feet of buildings, about 
60 ft. high, with galleries, built chietly of iron, wood, and glass. 

E consists of sheds of wood and glass, about 4,000 ft. long, in 
widths of about 50 ft. wide and about 36 ft. high. 

¥. Drainage, water supply, hydrants, heating for use and for pre- 
vention of fire, with hydrants, heating apparatus for offices, gas- 
fittings, waterclosets, urinals, &c., to all portions above-named, 
turnstiles, fittings at entrances, and boundary iron railings and 
gates, Kc. 

4. Drawings and specifications have been prepared, and may be 
seen at the Works-oftice, South Kensington Museum, from the Ist 
of February to the 8th of February inclusive, between the hours of 
ten and four. Each portion is to be considered as including all 
works proposed to be constructed upon the respective area of each, 
whatever may be their height or depth, and every tender must be 
accompanied by a schedule of prices, fully priced, on the form 
supplied. 

d. No bills of quantities will be furnished. 

6. It is requisite that the buildings, especially the picture galleries, 
shall be covered in as early as possible, and parties tendering must 
state the respective dates at which they will be prepared to guarantee 
that each portion of the buildings shall be roofed in. The whole of 
the buildings must be completed before the 12th of February, 1862, 
when they must be delivered over to the commissioners, and this 
must be guaranteed. 

7. The works must be executed in the best manner and of the 
best materials, and must be completed in every respect and parti- 
cular to the satisfaction of the commissioners; and their decision 
in all cases shall be final. ‘he contractor must undertake to keep 
all the works in thorough repair until the 31st of December, 1862, 
as part of the contract. 

8. Payment for the works will only be made on the certificate of 
the engineer appointed by the commissioners, and the contractor 
must specify in his tender the term of payment he is prepared to 
accept. 

¥. The contractor must be prepared to find satisfactory security 
for the due performance of the works. 

10. The commissioners reserve to themselves the power of accept- 
ing any portions for purchase, and any at use and waste; and it 
must be turther distinctly understood that there is no obligation to 
accept the lowest or any tender, or to make any remuneration what- 
ever for any tenders, or for any trouble or expenses incurred. 


Foreign anp Covoniau Jortinas.—Mr. Beach, late of the New 
York Sun, is now completing the construction of a steam printing 
press, by which the sheets are cut from rolls, damped, printed on 
both sides at the rate of 40,000 impressions an hour, folded up, 
counted, and delivered from the machine ready for the carrier or 
mail !—Preparations are now in progress for establishing a new line 
of electric telegraph between Paris and London by Dieppe and 
Newhaven. Three wires from Paris will meet one from Havre at 
Malaunay, and the four will cross the channel from Dieppe to New- 
haven. When this line is completed, France will be connected with 
England by twelve wires—four from Calais to Dover, four from 
Boulogne to Folkestone, and four from Dieppe to Newhaven. 
These last are especially intended to connect Lyons, Bordeaux, 


and Marseilles directly with London.—The Herald's Paris 
correspondent says the greatest activity prevails in all the 
French arsenals; the numbers of workmen have also in- 


creased. He also has heard that the Austrian Government has 
commissioned Palmer and Co., of Newcastle-on-Tyne, to build two 
iron-clad frigates, and that Prussia has given them an order for 
several gunboats. 
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THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 


2708. ELIJAH FREEMAN PRENTISS, nam, U.S., “ A new detergent.” 
—Petition recorded ith November, 1860. 

2890. SAMUEL MICKLE Fox, New York, US. 
railways, and in the wheels of to run — ey adapted 
to street railways.”—Petition recorded 24th November, 1 

3031. Wittiam EDWARD Newton, Chancery-lane, London, “ Improvements | 
in machinery for ‘ quartering” cork- —- and for cutting the quarters _ 
into bottle corks.”—A m Al der Millar, New York, 
U.S.—Petition recorded 10th December, 1 1800. 





18. SAMUEL Perks, Clapham, Surrey, ‘ Improvements in presses and modes | 


of pressing, applicable to cotton, hemp, wool, coir, hides, hay, fibres, 
peat, linen, thread, piece goods, extracting oil, and other useful purposes. * 
—Petition recorded. 3rd January, 1861. 

46. Wituiam Rarrray, St. Clement’s Chemical Works, Aberdeen, “ Im- 
provements in preserving organic substances.” — Petition recorded Sth 
January, 1861. 

72. Henry Tuomas Hoorer, Killiow Kea, Truro, and WiLLiAM GERRANS, 
Tregony, Cornwall, ‘‘ An improved machine for distributing manure on 
lands.” 

74. Wituiam Henry Muntz, Millbrook, Hampshire, “Improvements in 
brakes for locomotive engines.” 

80. Witt1AM Henry Moran, Cologne, ‘‘ Improvements in gas meters.” 

82. ALPHONSE RENE LE MIRE Normanby, Odin-lodge, King’s-road, Clapham- 
park, Surrey, “‘ Improvements in connecting gas and other pipes. *< 

86. Ropert SMELLIE, West Merrieston, Lanarkshire, N.B., ‘‘ Improvements 
in apparatus for supporting and working sash windows and other similar 
sliding or traversing details.”— Petitions recorded 11th January, 1861. 

S88. WILLIAM Bu LLouGH, Blackburn, Lancashire, ‘‘ Improvements in looms 
for weaving.” 

94. HENRY MatuEson, Lahore-terrace, Sydenham-road, Croydon, Surrey, 
“Improved apparatus for generating steam.”—Petitions recorded 12th 
January, 1861. 

100. Joun BALDWIN, jun., CHARLES Wi oop, and Joux CROSSLEY, 
Yorkshire, ‘ Improv ements in 'y for 
fibrous substances.” 

102. WiL1aM DEsiILvA and Tuomas FLeTcHer Grirriti, Liverpool, Lanca- 
shire, “‘ An improved construction of instrument for taking observations 
at sea or on land.” 

104. James Horsky, Belvedere-road, Lambeth, Surrey, “ Improvements in 
pouches or receptacles for tobacco and other articles.” 

106. JAMES LARK, Canal House, Strood, Kent, “Improvements in the 
manufacture of Portland cement.”— Petitions recorded 14th January, 
1861 


Halifax, 
ig wool or other 





861. 
110. Josern Wi.icock, Chancery-lane, London, ‘‘ Improvements in gas re- 
Jators.”—A communication from John Brunt, Rue Petrelle, Paris. 

114. Ropert WILsoN, Patricroft, Lancashire, ‘‘ Improvements in screw 
propell and in hi or apparatus for actuating the same.” 

118. ALFRED VINCENT Newton, Chancery-lane, London, ** Improvemer‘s in 
the construction of railway and other carriages.”—A communicatio:, from 
Samuel J. Seely, Brooklyn, New York, U.S. 

120. JAMES PiIckEN, Birmingham, ‘‘ Improvements in breech-loading fire- 
arms and ordnance.” 

122. Henry Saear, Broughton, Manchester, “ Improvements in machinery 
for finishing patent tracing cloth and woven fabrics.”— Petitions recorded 
15th Januvry, 1861. 

124. Epwin Wuiittaker, and JEREMIAH CLARE, Hurst, Lancashire, ‘ Im- 
provements in machinery or apparatus for preparing cotton or other 
fibrous materials to be spun.” 

126. Josuva WILLIAM GRAHAM, Manchester, ‘‘ Certain improvements in 
machinery or apparatus for cutting, shaping, and dressing;stone or other 
similar substances.” 

128. Joun TELFER, Newcastle-upon-Tyne, “ Imp t and 
winches for hoisting, which improvements are also applicable to the steer- 
ing of ships.”—Petitions recorded 16th January, 1861. 

130. WitL1AM Spence, Chancery-iane, London, “‘ Improvements in machi- 
nery for making butt hinges.”—A communication from William Henry 
Van Gieson, Paterson, Passaic, New Jersey, U.S. 

131. Josern Henry CRAV EN, Keighley, Yorkshire, ‘‘ Improvements in spin- 
ning and doubling wool, ‘cotton, silk, flax, and other fibrous substances, 
and in machinery or apparatus employed for the same.” 

132. Makc ANTOINE FRANCOIS MENNONS, Rue de I’Echiquier, Paris, ‘‘ Im- 
provements in apparatus and materials for filtering water and other 
liquids.”—A communication from G. Dardel, Mulhouse (Haut Rhin). 

133. GrorGE LEWINGDON, , Bridport, Dorsetshire, ‘‘ Improvements in chimney 
and ventilating cowls.” 

135. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improved apparatus for 
raising fluids.”—A communication from Pierre mn St. Clair, Paris. 

136. EpovarD JULLIEN, Marseilles, France, ‘‘ Improvements in machinery 
for preparing and treating hides and skins in the manufacture of leather.” 

137. MicuatL Henry, Fleet-street, London, “‘ Improvements in apparatus 
for locomotion, and in the construction of certain wheels employed 
therein, and of levels used therewith, such improved wheel and level 
being also applicable for other purposes.”—A communication from José 
Gallegos, Boulevart St. Martin, Paris. 

138. Joun Rosert Joy, All Saints-street, Bristol, ‘‘ Improvements in machi- 
nery or apparatus for lithographic printing.”— Petitions recorded 17th 
January, 1861. 

139. JoserH TOWNSEND and JAMES WALKER, Glasgow, Lanarkshire, N.B., 
‘Improvements in mordanting, and i in the ture of 7 to be 
used as mordants and otherwise.” 

140. Epwarp ARGENT, White Lion-street, Pentonville, London, ‘‘ Improved 
a, for lifting and tilting casks, or other receptacles containing 
liquids.” 

141. Isaac Bates, Dukinfield, Cheshire, “ An improvement or improve- 
ments in apparatus for preparing warps for the loom.” 

142. Ropert Mason, Alford, Lincolnshire, ‘‘ Improvements in apparatus for 
washing and churning. a 

143. — Jonson, Derby, ‘ 














‘Impr in the facture of stove 
grate: 

“i Wruutas Epwarp Newton, Chancery-lane, London, “ An improved 
clutch app for ting motion to various kinds of machinery.” 

—A eoumumainaaien: from Messrs. Colas Brothers, Paris.— Petitions recorded 
18th January, 1861. 

145. Bernarp Pirrarp, Caroline-villas, or ns Bercy ey “Im- 
provements in the preparation of 1 lor the de- 
position thereon of metals by electric action.” 

147. WiiuiaM A. LyTTLe, Arundel-street, Strand, London, “ Improvements 
in, and connected with, projectiles, to be used with ordnance, rifles, and 
other fire-arms.” 

148. FREDERICK GEORGE SANDERS, Poole, Dorsetshire, “‘ Certain improve- 
ments in the construction of boxes for containing earth for growing 
shrubs or trees, which improvements are also for paving, flooring, build- 
ing, and other purposes.” 

149. Rowert MARSDEN LATHAM, Fleet-street, London, “Improvements in 
the construction of children’s rocking toys.”—A communication from 
David R. Smith, New York, U.s 

150. Josern Bonn, 
railway wheels,” 

151. Henry VANpERCRUYCE, Cours du Trente Juillet, Bordeaux, France, 
“Improved means, or apparatus for lowering or striking the masts of 
ships at sea with sails and courses set.” 

152. CuarRLes WILLIAM LANCASTER, New Bond-street, London, 
Brown and Joun Hugues, Newport, Monmouthshire, *‘ An improvement 
in constructing forts, screens, and other like defences.” 

153. James Bateson Rickarps, Snow-hill, London, ‘‘ Improvements in the 
construction of axle boxes for the wheels of vehicles used on railways, 








applicable also to the wheels of yehicles used on common roads, for the | 


purpose of reducing friction.”—A communication from Charles Jean De 
Mat, Rue St. Jacques, Paris. 

155. MicnarL Henry, Fleet-street, London, “Improvements in machines 
for manufacturing corks, bungs, spiles, and such like articles.”—A com- 
a from Paul Alexis Adolphe Dalverny, Boulevart St. Martin, 

aris. 

157. WiLLtAM CLARK, Chancery-lane, London, “ An improved device for 
balancing slide-valves of steam engines.”—A communication from Andrew 
Buchanan and Peter Zeglio, New York, U.S.—Petitions recorded 19th 
Janvary, 1861. 

159. CHARLES EpMUND ALBRECHT, Radnor-place. Hyde-park, London, ‘‘Im- 
provements in instruments or apparatus for indicating or measuring the 
pressure of steam and other fluids.” 

16). Joun Scott, Michael’ s-place, Brompton, Middlesex, ‘‘ Improvements in 
rifles and other projectiles.” 

163. Ronert Mvusuet, Coleford, Gloucestershire, “ An improvement or im- 
provements in the manufacture of cast-stee!.” 

165. THoMAS Stewart, Northampton-street, Clerkenwell, London, “ Im- 
provements in vehicles known as hansom cabs.” "— Petitions recorded 21st 
January, 1861. 

167. CHARLES WILLIAM SIEMENS and FREDERICK SIEMENS, Great George- 
street, Westminster, ‘‘ Improvements in furnaces.” 

169. Gzoxce Wurte, Pancras-lane, London, “‘ An improved warping and 
beaming mill.”"—A communication from Caspar Honegger, Riiti, Switzer- 


land. 
171. Ricnarp Pur and Jonn Puitr, Lower John-street, Golden-square, 


London, “ An improvement in propellers for propelling ships, boats, and 
other vessels in water.” 

173. Ropert HENDERSON, Bark-place, Bayswater-road, spetienn, “ An im- 
proved ‘dumb jockey’ for breaking or training horses 


“Improvements in rails for , 


Tow-Law, near Darlington, Durham, “ Improvements in 


JAMES | 


175. Joun Cope, Highbury-terrace, and WiuLoversy SMitu, Pow- 
nall- Dal Middlesex, “Improvements in the manufacture of 


_o cables.” 

177. RicHaRD ARCHIBALD BRrooMAN, Fleet-street, London, “‘ An improved 
method of manufacturing tyres for wheels, hoops, and rings.”—A com- 
munication from the Societe des Forges, Montataire, France.—Petitions 

22nd January, 1861. 


Patents on which the Stamp Duty of £50 has been Paid. 
| ha ConsTANTINE Niconaus Korruna, Liverpool.—Dated 28th January, 
165. Rosert Weare, Plumstead, Kent.—Dated 29th January, 1858 
166. JAMES WOTHERSPOON, Glengarnock Ironworks, Ayrshire, N. B. —Dated 
| 29th January, 1858. 
| 176. Peter Asucrort, Engineer to the South Eastern Railway.—Dated 
30th January, 1858. 
186. WILLIAM Jou Hay, Southsea, Hampshire.—Dated Ist February, 1858. 
214. Epwarp CouLINewoop and THomas CoLLInewoop, Rochdale, Lancashire. 
—Dated 5th February, 1858. 
190. James Snow, Victoria-grove West, Stoke Newington, Middlesex.— 
| Dated 2nd February, 1858. 
| 203. JoserH HARRISON, Brailsford, Derbyshire.—Dated 4th February, 1858. 
204. Rosert HARLAND, Derby. —Dated 4th February, 1858. 


Patents on which the Stamp Duty of £100 has been Paid. 

224. BENJAMIN O’'NEALE STRATFORD, Stratford-lodge, Wicklow, Ireland.— 
Dated 30th January, 1854. 

234. Lutuer Youne, Bow-lane, Cheapside, and Epwin Marten, Louisa- 
street, Stepney.—Dated 31st January, 1854. 

252. Josern Beatriz, Lawn-place, South Lambeth, Surrey.—Dated Ist 
February, 1854. 

261. ApoLri& Monter, Obernay (Bas Rhin), France.—Dated 2nd February, 


1854. 
Notices to Proceed. 

2323. Henry BaTcne.or, 8 i Chancery-lane, London, 
“Improvements in the apparatus ‘and means employed for the production 
of geometric or ornamental figures or designs.”—Petition recorded 24th 
Se; ber, 1860. 

2325. Cart Kinp, George-grove, Holloway, Middlesex, ‘‘ Improvements in 
pianofortes.’ "Petition recorded 25th September, 1860. 

2342. Lupwie BucunoLz, Manchester, ‘‘ Improvements in carbonising saw- 
dust and other finely divided vegetable substances, and in obtaining 
certain useful products by such carbonisation, and in apparatus connected 
therewith.”— Petition recorded 26th September, 1860. 

2354. JAMES ASPELL, Middleton, Epwarp Bootn and James Hurst, Tonge, 
near Middleton, Lancashire, ‘‘ A certain improvement in power looms for 
weaving.” 

2355. GEORGE HENRY BIRKBECK, | South 
London, “Improv 
from Gabriel Perrin, Paris. —Petitions recorded 28th September, 1860. 

2358. CHARLES GRKEN, Winnington, near Northwich, Cheshire, ‘‘ Improve- 
ments in the manufacture of salt.” 

2359. WiLuiAM GREEN, Dod-street, Victoria-road, Limehouse, Middlesex, 
“Improvements in refining or treating sugar ‘and molasses.” — Petitions 
recorded 29th September, 1860. 

2372. Grorcr Rutter, Great Guildford-street, Southwark, Surrey, ‘Im- 

mi in hinery and apparatus for, and in treating flax, hemp, 
rheea, China grass, New Zealand flax, plantain, and all other vegetable 
and animal fibres.” 

2373. Robert HELLARD, North-street, Taunton, Somersetshire, “ Improve- 
ments in reaping and mowing machines.” 

2375. James ButLoven and Joun WaALmsiey, Baxenden, near Accrington, 
Lancashire, ‘‘ Improvements in looms.” 

238£. JouN BROKENSHIRE, Bowmanville, Durham, Canada West, ‘‘ Improve- 
ments in pumps.”— Petitions ree 2nd October, 1860. 

2393. Josepu Hapiey Rippei., Cheapside, London, “ Improvements in 
boilers.” —Petition record: d 3rd October, 186( 

2408. CuaRLES TUCKETT, jun., Bickerton- + Haverstock-hill, London, 
“ An improved method of ornamenting book covers, which is also appli- 
cable to other purposes.” 

2409. CHARLES CALLEBAUT, South-street, tee London, “ Improve- 
ments in sewing-machines.”— Petitions led Dt he’ October, 1860. 

2444. WILLIAM SNELL, Clement’s-inn, Strand, an “An improved 
machine for making horse-shoe_nails."—A communication from Amos 
Whittemore, Cambridgeport, Middlesex, Massachusetts, U.S.—Petition 
recorded 9th October, 1860. 

2462. CHARLES WHEATSTONE, Hammersmith, Middlesex, “Improvements i in 
electro-magnetic telegraphs, and apparatus for transmitting signs or indi- 
cations to distant places, by means of electricity and in the means of, and 
apparatus for, _ establishing electric telegraphic communication between 
distant places.” — Petition recorded 10th October, 1860. 

2484. RicHaRD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improve- 
ments in machinery for cutting and packing cigars.”—A communication 
from Julius De Barry, Offenbach, Hesse Darmstadt.— Petition recorded 
12th October, 1860. 

2503. Grorcrk Davies, Serle-street, Lincoln’s-inn, London, “‘ An improved 

method of, and apparatus for, refrigerating and freezing.”—A communi- 
cation from Ferdinand Philippe Edouard Carré, Paris.—Pédition recorded 
15th October, 1860. 

2664. GEORGE Davies, Serle-street, Lincoln’s-inn, London, “ Improvements 
in boxes for railway carriage axles and other shafts.” "—A communication 
from Isaac P. Wendell ‘Philadelphia, Pennsylvania, U.S.—Petition recorded 
31st October, 1860. 

2751. JouN RoLtxsox, Pensnett, and WILLIAM Rouutyson, Brierley-hill, 

ffordshire, ** An or impr in working the brakes 
of winding engines. "—Péition recorded 8th November, 1860. 

2968. Tuomas Wuirrnrap, Holbeck, Leeds, Yorkshire, ** Improved machi- 
nery for combing wool, hair, flax, tow, cotton, silk, and other fibrous sub- 
stances.”—Petition recorded 3rd December, 1860. 

2978. Joun Henry Jonnson, Lincoln’ s-inn-fields, London, ‘‘ Improvements 
in the construction of clothes dryers or folding racks, for airing and dry- 
ing clothes.”—A communication from John Ward, jun., Brooklyn, New 
York, U.S.—Petition recorded 4th December, 1860. 

2095. JONATHAN Muserave, Bolton-le-Moors, Lancashire, “ Improvements 
in apparatus for regulating — discharge of water from steam pipes.”— 
Petition recorded 7th December, 1 

3050, CHARLES PETERS Moopy, ’Corten Denham, Somersetshire, ‘‘ Improve- 
ments in the construction "of gates.”—Petition recorded 1 2th December, 
1860. 

3192. Humpurey CuamMBerLatn, Wareham, Dorsetshire, “ Improvements in 
the preparation of clay for pottery purposes, which improvements are 
also applicable to filtering or cleansing liquids.”—Petition recorded 29th 
December, 1860. 

63. RICHARD ARCHIBALD BroomAN, Fleet-street, London, ‘Treating lava and 
other volcanic substances in order to fit them for employment in certain 
arts and manufactures.”—A communication from Pierre Antoine Collard, 
Bas, France. 

68. Wittiam Lonemarn, Inver, Galway, Ireland, “ Improvements in harden- 
ing the surfaces of the rails of railways and the surfaces of the tyres of 
railway wheels, and in charring the surfaces of timber to be used for 

railway sleepers, and other purposes.”—Petitions recorded 10th January, 
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1861. 

74. Winu1aAM Henry Muntz, Millbrook, Hampshire, “‘ Improvements in 
brakes for locomotive engines.” 

75. Winu1amM Henry Muntz, Millbrook, Hampshire, ‘“ Improved means of 
signalling or communicating with the guard or engine driver in railway 
trains.” 

82. ALPHONSE RENE LE Mink NorManpy, Odin-lodge, King’ s-road, Clapham- 
fe Surrey, “‘ Improvements in connecting gas and other pipes.” 

. Rosert SMELLIE, West Merrieston, Lanarkshire, N.B., “Improvements 
x* apparatus for supporting and working sash windows and other similar 
sliding or traversing details.” 

87. Mattuew ANDREW Mute and James McILwuaM, Glasgow, Lanarkshire, 
N.B., “Improvements in looms for weaving.”—Petitions recorded 11th 
Janurry, 1861. 

143. Joux Jonsox, Derby, ‘ Improvements in the manufacture of stove 
grates.” — Petition recorded 18th January, 186 

173. Ronert HENDERSON, Bark-placc, Bayswater-road, 
proved ‘ dumb-jockey* for breaking or training horses.” 

175 Jounx CuaTTERTON, Highbury- -terrace, and WiLLovGusy Situ, Pownall- 
road, Dalston, Middlesex, “Impr in the facture of tele- 
graphic cables.”—Petitions recorded 22nd January, 1861. 


London, “An im- 








And notice is hereby given, that all persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing — 
their objections to such lication, at the said Office of the C i 





ABSTRACTS OF SPECIFIOATIONS. 


The following descriptions jade ip Sten 's prepared expressly 
Tie Beeman, at the office of her ver Majes ’s Commissioners of Fete” 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


1784. A. Ropertson, Neilson, Renfrew, and A. Rircuir, Glasgow, ‘* Improve- 
ments in steam boilers and other furnaces or cow in pyrometers, and 
in the prevention of smoke.”—Dated 24th July, 1860, 

This invention cannot be described without reberence to the drawings. 
1791. A. V. Newton, Chancery-lane, London, ** Relieving the slide-valves oe 
steam engines of unnecessary pressure.” —A communication.—Dated 2th 

July, 1860. 

This invention relates to the employment, in combination with a slide- 
valve, of a stationary rigid plate fitted to a flat surface on the back of the 
valve, parallel with the face thereof, and attached to the back or cover of 
the steam chest by a flexible plate, which is fitted and secured steam-tight 
around the margin of a cavity provided in the back or cover of the steam 
chest in free communication with the atmosphere. It also relates to the 
employment, in connection with the so applied plates, of a spring and set 
— so applied as to be capable of adjustment without opening the steam 


1792. R. A. RumBie, T'rinity-square, Southwark, *‘ Feeding fuad to fireplaces 
or furnaces.” —Dated 2 Dath July, 1860. 0A — 

This invention relates to apparatus which is to be adapted to the front 
end of a fireplace or furnace in such a manner that the supply of fuel may 
be continuous, and 80 arranged as to feed in the fuel in proper quantities, 
of the fire. The coal or other fuel to be 
supplied t to the fire is placed in a hopper or hoppers in front of the furnace 
and above the opening that leads into the combustion chamber. A regu- 
lating stop or slide may be adapted to this hopper, and arranged in such a 
manner as to cut off the supply entirely if requi low 
the open end of the hopper is placed a sliding block or bar, of either a 
wedge form, or cut out in the form of broad steps. This block or bar is 
placed or rests on the dead plate, and is hinged, jointed, or temporarily 
attached to the door of the fireplace, which is hung or mounted on a sh 
above, and a vibrating motion is communicated thereto, and consequently 
to the block or bar by any suitable mechanism, and the inner end of this 
block terminates in a broad vertical plane. A slow vibrating or backward 
and forward motion is communicated to this block or bar, and the door of 
the fireplace, so that the block or bar will act as a poker to stir up the fuel, 
and by the advance of the fire door with this Nock or ker the ignited or 
burning fuel will be pushed forward on the fire cose yy the fresh fuel on 
the dead plate. When the fire door and sliding block or bar move 
again, a fresh space will be left for fresh fuel to be deposited on the dead 
plate. The upper face of the wedge-shaped block being either inclined to 
the plane of the open end of the hopper, or constructed in the form of 
broad “yr it follows that, as the sliding block is drawn back, the chamber 
situated below, and which receives the fuel at the entrance into the fire- 
place, will be gradually increased in = sity, and the fuel, by falling on to 
the inclined or step-formed surface, will roll down the —_ on to the d 
plate or front end of the firebars, ual will afterwards be pushed forward 
into the fire by the advance of the fire door and sliding block. 

1814. M. Henry, Fleet-street, London, ** Engines for obtaining motive power.” 
—A communication,—Dated 26th July, 1860, 

According to the present invention an improved air engine is constructed 
in which the principle of internal heating is combined with an arrangement 
and method of action such that admission and expansion may be carried on 
during the whole stroke of the ~~ and that the latent caloric of com- 
pression may be compensated by the latent caloric of ex jon, and, 
further, that heat may be introduced at the very point at which the gases 
ought to be heated in the cylinder. The improved engine, worked by air 
or gases, to which this invention princi pally relates, is so that the 
motive fluid is being admitted into an in the year 4 during 
the whole stroke of the piston, and means are prov vided to serve as a latent 
caloric com; tor; an improved regenerator is adopted, and a mode of 
heating in which the furnace is in continuous communication with the 
interior of the cylinder. The inventor calls this arr the 
communication furnace. While the motive fluid is being compressed in the 
receiver, it is being discharged from the cylinder, and, when expanding in 
the former, is passing into the latter, so that it is during the whole stroke of 
the piston entering the cylinder on full and expanding. For effecting a 
mutual compensation between the latent caloric of compression and that of 
expansion, the interior of the vessel in which the fluid is received and com- 
pressed is furnished with divided metal, or pieces of metal separated, or with 
openings between. —_— 














Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing 7 essels, Boats, Carriages, Carts, Har- 
ness, Wc. 

1758. J. Dickinson, Pendleton, “ Sawing or stopping railway or other 

carriages. "Dated 20th July. 186¢ 

In applying this invention to a ae train the patentee connects a fast 
and loose pulley or other suitable apparatus to the axle or other revolving 
part of the locomotive engine or tender, or to any or all the carriages, trucks, 
or vans of which the train is composed; or the fast and loose pulle: 
other apparatus may be applied to an additional shaft ted ng, 
or otherwise, to the axles. A strap or cord connected to the brakes passes 
around the pulleys, and is traversed laterally from the fast to the loose 
vulley, or vice versa, by means of guides connected by chains, cords, and 
evers, or other connections to the guards’ van, or to the engine, or to any 
or each carriage of the train. When it is requisite to stop or retard the 
train, the straps or cords are moved from the loose to the fast pulleys, 
thereby causing the brakes to be drawn with great force against the wheels. 

e brakes are suspended near the lower portion of the circumference of the 
wheels, so that, when released, they hang free from the wheels by their own 
gravity ; ; or each break may be furnished with a counterpoise. The inven- 
tion may be applied to other machinery requiring to be retarded or sto - 
expeditiously, and with the least possible amount of labour to the atten: 

According to these improvements, the only power required to be exerted . 

the attendant is to traverse a cord or strap from a loose to a fast pulley, or 

otherwise to connect the brake with the driving power. 


ae, = TURNER and J. W. Gipson, Dublin, “ Bridges.”—Dated 21st July, 





This cvention relates to those descriptions of bridges known as platform 
or balanced rolling or sliding bridges, usually employed for crossi at 
right angles, railway lines, canals, dock entrances, or locks, and in other 
situations, and by its use or employment the roadway or platform may be 
perfectly ‘level, instead of having a camber, and thus be available for sup- 
porting a line of railway. And it may also be closed or opened by simply 
moving, sliding, or rolling it back and forward in a level or horizontal 
position, and without tipping or canting, or without raising or depressing the 
ends, and when the platform is in position it is perfectly firm, steady, and 
secure for the purpose of traffic. For the purpose of constructing a bridge 
for enabling, say, a single line of railway to cross a canal or other opening 
or passage way, the patentees prefer to employ longitudinal side girders, 
and frame them together with wrought-iron transverse girders or rs, 
and under this platform they introduce guide and bearing rails for running 
upon wheels or rollers, one set of which is made to support the platform or 
roadway somewhere near the centre of its length, a one or more sets of 
wheels or rollers may be interposed beneath the platform between the centre 
and the end thereof on the “ land,” “ tail,” or “ pit end.” These bearing 
rollers are mounted in carriages, oneset of which may be fixed on the centre 
pier or central bearing ~. pas the bridge, and one or more sets similarly 
mounted should be placed in the pit, into or over which the one end of the 
bridge is drawn or rolled back. Instead of adopting any of the ordinary 
modes or plans heretofore in use for making up level and flush with a 
general line of roadway or railway bars, they, for the purpose of enabling 
such bridges as those described to be employed for railway pe , mount 
pieces of rails upon beams or girders of a length equal to the distan stance from 
the inner end of the pit to the end of the bridge, so that when the bridge is 
in its place, roadway, or line or lines of railway bars are made continuous, 
of uniform gauge, lev el, and perfectly rigid and firm. Whilst these beams 
or girders are in place, and each upright, the bridge could not be drawn 
back, withdrawn, or opened, the end of each girder being opposed to the end 
of the bridge, and may be locked thereinto by a sliding bolt, locking catch, 

or other contrivance. Now, for the purpose of enabling the bridge to be 
opened they mount the short lengths of longitudinal beams or girders in the 
pit, so that each is capable of being swung upon its longitudinal axis, and 
thus may be turned down on its sides, by which means the obstruction to 
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the opening of the bridge is withdrawn, and the platform or tail end of the 
bridge passes over these beams or rders, each of which has a metal railway 
bar or tram-plate upon its upper edge, whilst upon its lower edge a seating 
piece or curved bar is fitted, it being made to a suitable radius to enable it 
to be swung into and out of a longitudinal bearing or saddle piece running 
along the length of the pit, for the purpose of giving uniform bearing to 
each swinging beam or girder when it is upright and subject to bear a 
load. 

1789. R. Tuomas, Bath-street, Tabernacle-square, London, “ Tyres of wheels 

Sor vehicles used on common roads.” — Dated 24th July, 1860. 

The inventor forms the tyre of the wheel with lugs or projections on the 
edges thereof at certain distances apart, the lugs on one edge coming 
opposite to the 5 between the lugs on the other edge ; these lugs are 
intended to embrace the felloe of the wheel, and may be connected thereto 
by screws passed through the said lugs, or by bolts and nuts: or the said 
screws or bolts may pass = Guengh the tyre and felloe.—Not proceeded with. 
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Cxiass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 
1773. W. E. Newton, Chancery-lane, London, “ Looms for weaving.” —A com- 

munication. — Dated 21st July, 1860. 


This invention of improvements in looms for weaving has for its object to | 


construct looms for weaving figured fabrics in such a manner that the use 
of perforated cards, and consequently the preliminary operation of ‘‘ reading” 
or transferring the pattern or design to such cards, may be dispensed with. 
To this end the figure, pattern, or design to be produced in the fabric is to 
be cut out or otherwise formed in wood or some hard substance, and the 
several parts of which the pattern or design i, composed are secured in any 
convenient manner in a movable frame or carriage, which is capabie of being 
moved to and fro on guides by means of suitable mechanism, in order to 
operate upon the needles, whereby the pattern warp threads are selected. 
A griff or trap board of the ordinary kind is used, and is worked and lifted 
in the usual manner to rm the pattern warps. Instead of the ordinary 
cylinder or prism of the jacquard apparatus, the projecting ends of the 
horizontal needles are made to enter horizontal holes made in the face of 
a reciprocating block, which is moved forward at proper intervals like the 
¢ylinder or prism of an ordinary jacquard loom. A series of vertical holes 
are made in the reciprocating block to receive the ends of a series of pendent 
weights or lingoes, which are suspended by cords or strings from the ends of 
a corresponding number of levers mounted above, to the opposite ends of 
which levers is connected a series of vertical needles, which project upwards, 
and nearly touch the face of the pattern or device. The vertical and 
horizontal holes made in the reciprocating block meet at or near its centre, 
and thereby form rectangular passages through the block. 

a Turner, Leicester, ‘* Manufacture of clastic Sabrics.”— Dated 23rd 

uly, 1860, 

This invention relates to that kind of elastic fabric which is made with 
two shuttles thrown simultaneously in the same direction, and consists in 
starting one of the shuttles a little in advance of the other, or throwing one 
somewhat quicker than the other, so that one shuttle should finish its course 
a little before the other, although for a portion of the course the two 
shuttles are moving simultancously. The object intended to be effected, 
and the result produced by operating the shuttles in this manner, is to 
produce a better selvage than heretofore when the shuttles are thrown 
simultaneously, The next improvement relates to the manufacture of 
elastic bands orrings. In carrying out this improvement a suitable length 
of india-rubber thread, such as is usually employed in the manufacture of 
elastic fabrics, is taken, and the two ends are tied together ina knot. The 
band is then doubled so as to produce a ring of the required dimensions.— 


Not proceeded with. 
Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Se. 

1771. 8. Rorerrs, Hull, “ Harvows.”"—Dated 21st July, 1860. 

This invention relates to the manufacture of the description of harrows 
known as “ rotating harrows,” the object being to make them rotate upon 
either an even or uneven surface of the ground. The patentee forms the 
harrow frames (which are two in number) of a circular or other suitable 
shape, into which are placed tines slightly curved towards their lower extre- 
mities, the outer curved part being ‘ knife-edged” for the purpose herein- 
after mentioned. A vertical shaft is placed in the centre of each harrow, 
upon which are placed draft bars, the ends of these bars being attached to 
a horse-tree by universal joints, the horse-tree being about the same length 
ws the distance between the centres of the two harrows. Thus, when the 
harrows are drawn forward, the curved ends of the tines cause them to 
rotate, while at the same time the *‘ knife edges” of the tines cut through 
the clods of earth, the harrows having no connecting or cross bar (unless 
required to keep them apart), and therefore no connection with each other, 
each performs its own work ; for instance, one may be perfectly horizontal, 
while the other is revolving on the side of a hillock or other unevenness of 
the ground: or they may both be horizontal, or both inclining in the same 
or opposite directions, being capable of so doing by the action of the 
universal joints before mentioned, The horse-tree partially prevents the 
harrows coming into too close proximity one with the other. 

1809. R. T. Situ and T. Suckury, Whitechurch, Shropshire, “ Apparatus 
Jor emutting and screening grain, and distributing other granular sub- 
stances "— Dated 25th July, 1860. 

This invention cannot be described without reference to the drawings. 


Ciass 5,—BUILDING.—Nonr. 


Cxass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &e. 

1786. E. Harrison, W. Brapsury, aad J. Buckiey, Oldham, ** Compound or 
compounds t+ be used as a substitute for gunpowder.” —Dated 24th July, 
1860, 

This invention consists of an admixture of certain saccharine matter or 
matters (saccharine) with potash, or a certain preparation therefrom, and a 
plant commonly called or known as club moss (Lycopodium clavatum). The 
saccharine employed is saccharine matter containing indefinite proportions 
of carbon, hydrogen, and oxygen. This, when mixed with a preparation 
from potash, and also combined with the plant or parts of the plant called 
club moss (Lycopodium clavatum), forming a chemical combination, becomes 
when ground the substitute for gunpowder. From ten to twelve or more 
different qualities of powder may be made from the before-described mate- 
rials, as for example, No. 1, a description of powder that is the coarsest to 
he used for “ blasting” purposes.—Not proceeded with. 

1868. W. Rosr, Hales Owen, Worcester, ‘ Breech-loading sire-arms and ord- 
nance.” — Dated 23th Jvly. 1860. 

This invention consists in raising the barrel or barrels from the stock by 
means of a screw and lever or eccentric, so that the butt end of the barrel 
is left open for the reception of the charge. The butt or break off, as it is 
termed in the trade, is hinged to the under side of the barrel or serew box, 
and is also attached to the under side of the barrel. This screw box con- 
tains a small stud working in the thread of a quick screw to which a lever 
is secured, A slotted stud secured to the barrel passes through the fore 
end of the stock when the barrel is brought home for discharge, into which 
slotted stud a bolt upon the lever engages, and thus lends additional 
security to the arm, locking the parts fimly together. In applying these 
improvements to ordnance, the patentee takes a tube with its trunnions and 
attaches to the breech end a ‘ break off” or breech piece, similar to that al- 
ready described, strapping them together as described for the small arms and 
insimilar manner. He places the swivel at the fore part of the strap, so that 
the screw is placed under the tube; and upon the under side of the tube 
also, at or near the breech, is attached the slotted stud to receive the bolt, 
so that, when the tube rests upon the break off, the bolt upon the locking 
lever may engage in the slot. For additional security, he also employs a 
top bolt worked over the upper side of the breech of the tube, with a 
serew to prevent the tube from rising when discharged, so that the tube is 
firmly held on both upper and under sides. 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Se. 


























1706, J. Mecuim, White Horse-road, Crowdon, * Pianos and organs.”-—A com- 


munication.—Dated 14th July, iso, 








These improvements relate to the action or mechanical arrangement of | 


parts in pianos and organs to transmit the motion given by the player's 
fingers on the keys to the hammer in pianos and the percussion in organs ; 
by these improvements all the gradations, from a very soft toa very loud 
tone may be given in pianos without the aid of pedals, and any expression 
required may be given without lifting the tinger entirely from the key ; this 
is accomplished by means of the double escapement. The invention cannot 
be described without reference to the drawings.—Not proceeded with. 

1765. C. BevELs, Leicester, ‘* Braces.’—Dated 20th July, 1860. 

In carrying out this invention the inventor employs a strong non-elastic 
fabric, which he cuts to the form of a brace, and with india-rubber or other 
cement he attaches to each side of the strip of strong fabric so fashioned a 
covering of a suitable ornamental fabric. He then turns the face fabric over 
the edges of the strong or body fabric, so as to produce a neatly finished 
edge. The fabric so prepared, when a button hole has been formed at one 
extremity of it, and suitable ends fitted to the other, becomes a finished 
brace.—Not proceeded with. 

1767. W. Lak, Old Kent-road, Southeark, * Button or fastening for iron 
dedsteads, de.” —D ted 21st July, 1860. 

This invention consists in the application of an eccentric collar or shoulder 
between the pivot or pin and the overlapping flange or button of the 
fastening. Should the lath (through which the pin or pivot of the button 
is passed until the eccentric shoulder is sunk in the hole) be loose, by turn- 
ing the flange or overlap of the button, which acts as a lever, right or left, 
the eecentric shoulder presses against the side of the hole cut through the 
lath, drawing the lath with it as it turns, thereby securing and tightening 
it as much as may be desired ; and it may be loosened by turning the button 
baek to its original position, A shoulder has always (necessarily) been left 















between the pivot or pin and the overlap of the button, but beiag generally 
cireular, and always a very slight projection, it has been of no use tor the 
purpose of tightening or regulating the laths of bedsteads, which object the 
inventor proposes to attain, as above described, by lengthening the said 
shoulder or eollar, and making it eccentric, —Not proceeded with. 


Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing. Fonsi, Bleaching, Uyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


1707. M. L. J. Cuouiet, Rue Maybeus, Pris, ** Alimentary compound for 
making soups, seasoning meat, dec.” ~ Dated 14th July, 1860. 

This compound is made by mixing certain ingredients together, namely, 
wheat or other flour with fatty substances, such as oil, beef fat, and other 
like substances. The following kinds are used in preference to others, 
namely, butter, lard, mutton fat, veal and beef fats. These substances, or 
one or any part or mixture of them, are placed in a pan with a certain 
amount of flour and boiled together. To make it more palatable, some 
garlic, échalotte, or other like vegetable or substance, may be added, accord- 
ing to taste, to which may also be added salt, pepper, and other like condi- 
ments.—WNot proceeded with. 

1715. S. B. Rogers, Newport, Monmouthshire, “ Selling of ivon ovres.”— 
D ted 16th July, 1860. 

This invention consists in the application of Bovey coal to the smelting 
of iron. Bovey coal is a fuel known in the locality where it is found, viz., 
Bovey Tracey, in the county of Devon, as ‘ Bovey Coal,” and when con- 
verted into charcoal, the inventor finds it peculiarly adapted for making an 
iron of the quality known as charcoal pig iron. He uses this betore- 
mentioned material in the plac the ordinary coal, coke, or char- 
coal. He uses the ordinary smelting furnace, and for the purpose of 
producing the flux, he also uses any of the ordinary chemical mate- 
rials, avoiding those which contain sulphuric or phosphoric matter.—Not 
proceeded with. : 

1724. C. STEVENS, Welbeck-strect, Cavendish-square, “* Preserving potatoes.” — 
A commuuication.—Dated 17th July, 1860. 

The potatoes are carefully washed in cold water, and then, after an inter- 
val of five minutes, plunged into boiling water in which has been dissolved 
saltpetre and chloride of lime in the proportion of about 357 grains of salt- 
petre and 77 of chloride of lime to about nine gallons of water They are 
next withdrawn from the boiling water, and are cut into small pieces by 
means of a machine specially constructed.—Not proceeded with. 

1742. R. A. Broomay, Flect-street, London, “ Treatment of gluten.”’—A com- 
munication.—Dated sth Julu, 860. 

The object of this mvention is the preparation of dry neutralised gluten, 
which the inventor denominates ** Lucine,” and intends as a substitute for 
albumen in all its industrial uses. The treatment of the gluten to obtain 
“Lucine” comprises the following series of operations :—First, dissolving 
gluten in sucrate of lime (sverete de chau) or other salt producing the seme 
effect. Second, an operation for transforming into an insoluble product the 
solvent, and for precipitation upon textile fabrics a metallic oxide. Third, 
neutralisation of the gluten. Fourth, desiccation of the neutralised gluten 
in order to insure its preservation without deterioration. By way of 
example, the inventor proceeds to show how the invention is carried into 
effect, and premises that the duration of each operation, as well as the pro- 
portions hereinafter set forth, may vary with the temperature of the 
atmosphere, and the colours and fabrics with which the Lucie is to be used. 
He exposes, say, forty pounds of fresh gluten to the air tor a time sufficient 
to render it plastic ; arrived at this state, he frees it by successive washings 
of the acids it contains, and spreads it in thin layers on vitreous or metallic 
surfaces. He afterwards dries it in the air or in a stove, but always ata 
temperature of about 100 deg. Fah, When perfectly dried it is gathered 
up and preserved out of contact with the atmosphere. It will be found in 
the state of thin flakes, brilliant, translucid, and of a pale yellow colour. 
The forty pounds of fresh gluten will produce about ten pounds of dry 
gluten. Before using this product it must be allowed to swell for 
some hours in water. He skims off or otherwise removes the supernatant 
water, works the stuff with a spatula, and washes it in several waters ; from 
this treatment the gluten wiil absorb its weight of water. He then dilutes 
it with an equal weight of a liquor composed of one part of sucrate of lime, 
and four parts of water. (The sucrate of lime should be that prepared 
according to the formula of Gerhardt.) The gluten is thus made fluid and 
homogeneous, -_——_— 


Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Sc. 
1765. A. V. Newton, Chancery-lane, London, “ Regulating the Jorce of electric 
currents." —A communic ttion.— Dated 2th July, 186. 

In carrying out this invention, cotton warps are arranged in a loom of a 
breadth which may vary according to requirements, and two weft threads, 
one of cotton and the other of very thin iron wire (contained in separate 
shuttles), are thrown in succession through the shed formed by the cotton 
warps, by which means a fabric is woven in such manner that the contiguous 
portions of wire laid in the cloth will be separated by a cotton weft thread. 
A semi-metaillic fabric will thus be obtained, in which the wire will be in- 
sulated throughout its whole length. This insulation may be rendered 
more perfect by steeping the woven fabric in an alcoholic solution of gum 
lac or in liquid tar. The fabric thus manufactured is to be folded up and 
placed in a wooden box, upon the outside of which copper studs are set in 
inetallic communication with different sections of the wires of the cloth, and 
the * rehostat ” is formed.—Not proceeded with, 


CLass 10.—MISCELLANEOUS. 
Including all Patents not Jound under the preceding heads. 
1631. W. F. Tuomas, Newgyate-street, London, ** Sewing machines.” —Dated 
5th July, L860. 

For the purposes of this invention the back of a shuttle-race of a sewing 
machine, and the back of the shuttle are each made inclined, and the 
shuttle is of such a width that the inclined side of the shuttle rests on the 
inclined side of the race, a space being left between the bottom of the 
shuttle and the bottom of the race ; by this means, as the shuttle and the 
race wear away, the shuttle will continue to work in the same vertical 
plane, and the front of the shuttle will always work against the front of the 
race, that is to say, at the side of the race from which the loop formed by 
the needle is caused to project ; the shuttle will by this means be prevented 
from occasionally missing to pass through the loop formed by the needle 
thread. The upper presser which holds down the work is mounted on a 
lever, the ends of the two arms of which are both on the same side of the 
axis on which the lever turns; one of the arms of the lever carries the 
presser, and the other arm thereof is arranged to be worked by a cam 



























surface on the main or driving axis, in such manner as to lift the presser off | 


the work at intervals. It is preferred that the fabric or work should be 
moved by means of a sliding serrated or notched plate, moved to and fro 
under the fabric or work by a cam, also fixed on the main or driving axis. 


The presser, which is carried by the lever before mentioned, may be | 


serrated or notched on its under surface, and have a suitable motion given 

to it to move the fabric or work, in place of having the under plate 

serrated or notched. The needle, which is bent, is mounted on one of two 

arms of a lever; the other arm of this lever is actuated by a cam also on 

the main axis. 

1638. E. BipERMANN, Rockingham-row, New Kent-road, Southwark, ‘* Measure- 
ment of gas and other fluids.” — Dated 6th July, 1s6v. 

This invention consists principally in using two or more cups, vessels, or 
bells of metal or other material inverted over and working in water, oil, 
mercury, or other fluid that may be found desirable ; these bells or vessels 
are connected together by side levers, arms, or other mechanical attachment 
causing them to rise and fall in the water as the gas or other fluid to be 
measured is alternately admitted to the one or the other. Attached to the 
pivot or centre of motion on which the vessels or cups oscillate is attached a 
lever or arm, acting on a kind of escapement, and giving motion to another 
lever connected to a tube filled with mercury, or other ponderous fluid, 
which tube, on being tilted, causes the mercury to descend to the lower end 
of the said tube, and through the lever give motion to a slide-valve or other 
suitable apparatus through which the gas or other fluid to be measured has 
to pass on its way to the cups or measuring bells. As the mercury gives 
motion to the tube, and through it to the slide-valve, the gas contained in 
one bell is discharged or liberated, and a fresh supply admitted to the other, 
and so on alternately, the quantity or measure of such gas or other fluid 
being equal to the area of the bells multiplied by the stroke.—Not proceeded 
with. 

1674. J. Jack, Liverpool, * Surface condensers yor imarine and land steam 
engines.” — Dated th July, 1880. 

The object of these improvements in the construction and arrangement of 
surface condensers is the production of a metallic surface and cold water 
condenser, by which the steam from the cylinders in steam engines, after 
passing through the feed water heater (described in the specification of a 
patent granted to the present patentee on the Lith October, 1859, No. 2,345), 
shall be thoroughly condensed, and the salt water used for feeding the 
boilers reduced in density. 
line 
vertical shat, on which are affixed arms, vanes, or similar mechanical 
arrangements, having 2 screw-like shape and action when in motion; 
surrounding the above arms or vanes are a number of vertical tubes opening 
into chambers at the top and bottom. The steam from the cylinders is 
admitted at the top, and condensed in its passage te the lower chamber by 
contact with the cold surface of the tubes ; these tubes are kept cool by a 
constant supply of cold water, either from pressure when placed under the 
supply, or from a pump, and by the agitation or circulation caused by the 
arms or vanes being put in motion (say by toothed or friction wheels or 
other coupling to the engine), and which serve te carry upwards and throw 
off or into the boiler the heated or surface water in the condenser. A 
second modification may be arranged with the vertical shaft, hollow or 

















| power to compel the production of book 


surrounded by a casing, Jeaving an annular passage which admits the steam 

to the inside of long arms, screws, or vanes, and te 4 chamber at the 

bottom of the condenser, or open to the cold water under the ship’s water 

line, or otherwise. 

1684. F. Osnourn, Aldersgate-strect, London, “* Endless saws and cutters.”— 
Dated 12th July, 1860. 

The details of this improved endless saw or cutter are modified to suit the 
various applications of which it is susceptible, retaining, however, the same 
principle of construction in each modification. Thus the inventor constructs 
the saw or cutter of pieces of thin sheet steel, jointed together to form an 
endless chain of cutting edges, which, when brought into operation, is 
extended over grooved pulleys, in the grooves of which the endless cutter 
runs, and presents a continuous cutting edge to the work.—WNot proceeded 

ie 
1635. F. Morpan, Goswell-road, London, ** Improvements in bottles, jars, or 
vessels for holding blacking, and in certain appurtenances thereof.” —Dated 
12th July, 1360. 

The patentee, in carrying out this invention, forms the exterior surface of 
the bottle, jar, or vessel with arrangements to receive and retain a plunger 
or instrument for taking up and supplying the blacking, such plunger or 
instrument consisting of a shank or stem which terminates in a pad piece or 
appliance for taking up the blacking, and is threaded at top to screw into 
the stopper ; this shank may be telescopic. He inserts into the bottle, jar, 
or vessel, a stopper having a ring or other contrivance, by which it may be 
lifted without the aid of a cork-screw ; this may be effected by inserting or 
passing through the ring or equivalent the shank of the plunging, dipping, 
or taking up instruments. The improved stopper has a ring at top with a 
threaded shank entering a socket, preferably of wood, inserted into the cork 
or material of the stopper, and contrived to receive at its lower end the top 
of the plunging or taking up instrument when desirable. 

1686. J. Ferauson, Glasgow, ‘* Apparatus for sawing or cutting wood into 
veneers and planks.” —A comnunication.— Dated 12th July, 60. 

The document relating to this invention are with the law officer, and 

cannot at present be seen. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent). 

ExcovraGing Reports received BY IRONMASTERS FROM AMERICA: 
Their Beneficial Effects on the Trade— Coa Travet—Miyers’ 
Waces AND THE Mrixe Proprterors—A Case or IuportaNce 10 
Coat Masrers—Bank Meetineas: Wolverhampton and Staffordshire : 
Bilston District : Dudley and West Bromwich-—GeENeKa MANUF AC- 
TURING 'TRapes: Unimproved—Question or Patent Rieu: Dis- 
pute between two Japanners of Birmingham and Wolverhampton—.- 
Rigur or Roap across tue New-srreet Starion—Farant Raw- 
way Accipents—THe Seconp Fatat Borer Exeiosion: Verdict 
of Manslaughter— Fara. Pir Accwent. 








On Wednesday a meeting of coal and ironmasters, which had been 
called by circular, signed by Mr. Thomas Barker, was held at the 
Swan Hotel, Wolverhampton, to consider the question of reducing 
the wages of the operative miners of South Staffordshire, or of 
directing that their stints should be increased to the level from which 
they are said to have been, some few years ago, reduced. The 
meeting was private, but we have reason to know that most of the 
leading ironmasters of South Staffordshire were present. It was 
universally admitted that there was a needs be for some alteration in 
the cost of getting the raw material used in the manufacture of iron, 
if the ironmasters of South Staffordshire are to hold their own 
against the producers of other and newer districts. Opinions were 
also unanimous that, during the time when there was so great a 
demand for iron for railway purposes, butties allowed the stints 
which had before prevailed to be reduced about one yard in six or 
seven, The question was then discussed whether only the stints 
should be put back to their original level, cr whether, in addition, 
the wages of the miners, both task and day men, should also be 
reduced. Ultimately it was decided that the first should be done at 
once, and the proposition to reduce the standard of wages deferred. 
The resolution adopted was as follows :—That the question of wages 
remain in abeyance for a short time, but the butties be informed that 
the masters insist on an unconditional return to the old measures of 
“stints.” At the same time that the stints of the task men or pike- 
men were reduced, the masters maintain that the wages of the day- 
men, which are always regulated by those of the pikemen, were 
increased. The wages of the day-men will, therefore, be dropped in 
the same ratio as the stints of the pikemen are raised—both accord- 
ing to the statement of the masters being put to the level which 
they formerly oceupied, and which, it is maintained, they ought now 
to occupy. Certain of the masters say that the pikemen have 
only to work about another hour per day to enable them 
to do the additional work, and it is asserted that, by 
some pikemen, a day and a halfs work is executed some- 
times by three or four o'clock. This, however, the men deny, 
and say that, with the stints as at present, they can with difficulty 
accomplish a day and a half's work by six o'clock in the evening, 
having commenced at six in the morning; and to work at this rate 
is so arduous that, if they had the opportunity, they could not con- 
tinue it more than two days a wee The effect of the alteration 
upon the earnings of the day-men will be to reduce them from, in 
some cases, sixpence to ninepence a day. The men are expected to 
submit to the new regulation ; but how the dropping of the prevail- 
ing standard of wages will be received by them remains to be seen. 

A case of considerable importance to coalmasters has lately been 
decided in the Court of Queen’s Bench. It was heard before Jus- 
tices Crompton and Hill, and came before the court in the shape of 
anappeal from two justices of the peace for Northumberland. The 
subject matter in this dispute was, whether a committee of justices 
appointed under the County Rates Assessment Act have power to 
compel private individuals to produce before them their private books 
and documents relating to the value of property liable to be rated 
to the county rate, and to undergo examination on oath respecting 
the same, The respondent (a Mr. Doubleday) had denied the power 
of the committee, and when the question was heard in Petty Ses- 
sions, the justices refused to convict, thinking the Act did not give 
of aprivate nature. Theques- 














} tion turned mainly upon the construction to be placed upon the seventh 


section of the Act, which enacted that the committee should be em- 
powered to require “the said overseers, constables, assessors, and 


| all other persons whomsoever,” to appear before them and produce all 


In a suitabie casing placed under the water- | 
and supply respectively for marine and land purposes is stepped a | 


parochial rates, assessments, valuations, apportionments, “and other 
documents” in their custody, relating to the value of property liable 
to the county rate, and to be examined on oath touching the same. 
The judges construed the words literally, and, although Mr. Justice 
Crompton held that the power so given was inquisitorial and liable 
to abuse, at the same time he did not see how the justices could get 
on without some power of the kind. Mr. Justice Hill was of the 
same opinion, The words of the Act may be construed according 
to their plain and literal meaning, and looking at those words and 
the intention of the Act his Lordship thought the magistrates had 
come to a wrong conclusion, The Durham Chronicle, commenting 
on the case, says, * There is little fear of the ratepaying community 
submitting to this gigantic innovation in the system of rating pro- 
perty for public purposes. Parliament, which, through its loose and 
careless legislation has conferred this power, can fortunately 
rescind it, and we shall be surprised if the forthcoming session be 
allowed to pass over without the County Rates Assessment Act being 
amended by the Legislature.” 

The Wolverhampton and Staffordshire Banking Company held 
their annual general meeting in Wolverhampton on Monday last. 
It will be remembered that this concern had temporarily to close 
during the panic of 1858. The report says—-* Your directors have 
cause for congratulating the shareholders on the steady and satisfac- 
tory progress of the bank during the past year, notwithstanding the ex- 
treme and long-continued depression of the iron trade in this district, 
andthe stagnation in some other branches of trade, arising in part from 
the late unfavourable season. The estates of parties who became 
insolvent three years ago have been partly realised, and your 
directors have at present no reason to doubt the general accuracy of 
the estimate laid before you last year as to the: amount to be derived 
from them. They have, however, laid aside £1,000 to meet any 
unforeseen loss which may arise on these accounts. The nett 
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profits of the year 1860 are £13,189 17s. 7d., and your directors re- 
commend a half-year’s dividend of 5s. per share without deduction 
of income-tax, payable on the Ist of March next, which, with the 
dividend of 5s. paid on the 1st of September, 1860, makes the sum of 
£5,000 to be deducted, leaving a balance of £8,139 17s. 7d. The 
failure of Messrs. Hickman has caused a debt arising from dis- 
honoured bills, and, although the bank holds securities, their value 
not having yet been ascertained, your directors recommend £3,000 to 
be set apart to meet any loss which may arise from that and 
from a few other debts. If these recommendations are adopted, 
the surplus of last year’s profits to be added to the capital 
will be £4,139, 17s. 74., which will then stand at £80,682 8s. 1d.” 
In moving the adoption of the report the chairman said that many 
rumours had been current through the district for some time past, in 
reference to one account at the bank. That account, although 
larger than others, had been exaggerated. The securities which the 
bank held would not only be sufficient to cover the debt, but to pay 
interest for a long time to come, and therefore they did not look 
upon it in the light of a bad investment; although at the same time 
the directors would take care that it was the last transaction of that 
kind. The reference is to an iron-making firm, and the shareholders 
applauded the announcement that the transaction was to be the last 
of the kind. During the proceedings it transpired that the original 
capital of this concern was £50,000, to which another sum of 
£50,000 was added out of profits; then that a call of £50,000 was 
made to replace losses, but that the capital still remained at £10,000, 
In acknowledging the vote of thanks to the directors, the chairman 
asked for an exercise of that confidence from the shareholders which 
would make it impossible for them (the shareholders) to give 
evidence to those idle, absurd, and frivolous reports which were 
being constantly put into circulation respecting the bank, but which 
were as unfounded as he believed that they were intended to be 
mischievous in their effect. 

On Tuesday last the proprietors of the Bilston District Banking 
Company held their twenty-fourth annual general meeting. The 
accounts showed a nett profit of £5,970 7s. 4d.; and when the 
dividend of 10 per cent. per annum was paid, as recommended, there 
would be a surplus of £2,494 12s. 6d., which would make the 
guarantee fund £20,115 9s. Larger amounts than expected having 
been received from insolvent estates, indebted to the bank, the 
directors were enabled to declare out of the sum set aside to meet 
bad debts, a further bonus of 5s. per share. The bad debts of the 
past year had been of small amount, and were amply provided for. 
On the same day the meeting of the Dudley and Wes 
Bromwich Banking Company was held. This concern 
known to have suffered very severely by the speculative 
transactions of certain members of the iron trade, and most 
recently by those of the Messrs. Hickman, whose affairs 
are still in the Birmingham Bankruptcy Court. The directors com- 
mence their report by suggesting that the shareholders must “ have 
anticipated no very favourable results for the present year” (it may 
be presumed “ the past” year is intended); and.they proceed to say 
that the failure of Messrs. Hickman “ will probably lead to a larger 
loss than was contemplated.” On this point it is remarked, “ it is 
impossible to predicate with any exactitude” what amount may be 
realised from the securities held by the bank, or what dividend this 
estate may pay, but the directors feel it a duty “to set aside a con- 
siderable sum to meet the inevitable loss which is impending.” Ina 
subsequent passage of the report there is the following :-~-* Owing 
to the continued unfavourable state of trade in the district, it has 
been found impracticable to dispose of certain valuable properties at 
such prices as would justify sales; and, therefore, they are still 
retained to be dealt with whenever a more advantageous opportunity 
or season may arrive. In the mean time it is thought advisable to 
set apart a proportion of the annual earnings, amounting during the 
late year to £3,084 17s. 4d., as a gradual dimunition of the cost price, 
so that the amount in which they figure in the assets of the bank 
may more nearly approximate to their market values.” ‘The share- 
holders are further informed that the capital of the bank has been 
reduced from £91,400 to £84,200, this process having been effected 
by the surrender and cancelling of 720 shares. The nett profits for 
the past year, after deducting certain ascertained bad debts of old 
standing, amount to £11,518 id., which the directors suggested 
should be appropriated ; £3,084 17s. 4d. in reduction of the cost value 
of certain properties held by the bank; £4,043 3s. 1d. in reserve 
against old bad debts not yet ascertained with precision; and the 
remaining £4,390 in providing the half-year’s dividend of 5s. per 
share paid in September last, and in defraying the further similar 
dividend to be paid in March next. Hence it would appear that 
nearly two-thirds of the profits of the bank go to make up the losses 
sustained by the management of former years. It is, however, 
satisfactory to know that “independently of losses on old accounts, 
and the contingencies involved in them, no new ones have been con- 
tracted during the past year of any moment, and that probably the 
amount will not eventually exceed £500, a circumstance more for- 
tunate than can reasonably be anticipated in future years.” A 
somewhat lengthened discussion ensued on the reading of the report 
upon its various items, but these having been satisfactorily explained 
by the manager, the report was adopted without alteration. 

Relative to the Birminghamand Wolverhampton general trades, we 
may report that all the fancy branches are depressed, and there are few 
brapches to which that remark does not apply, though that depres- 
sion may be in a modified form. Within the last day or two the 
reports as to the state of the home trade have been of even a less 
cheering character than it is at this time. In all the staple branches 
there is scarcity of orders, and some of the manufacturers are making 
up goods for stock, though this is the time of the year when they 
ought to be in full work upon orders. In Birmingham the majority 
of the artisans are not making more than three or four days a week. 
Such a thing has not been known in that town for several years. 

At the Public Office, Birmingham, on Thursday, Mr. Henry Love- 
ridge, tinplate worker and japanner of Wolverhampton, summoned 
Messrs. Gray, Bailey, and Bartlett, who carry on a similar trade in 
Birmingham, for an alleged infringement of the design of his “ Im- 
proved Persian Coal Scoop.” The prosecutor's case was that, some 
years ago, he patented a Persian coal scoop, the back of which was 
in three pieces, but he subsequently improved upon the first patent 
by making an article with only two pieces in the back for which he 
took out another patent, under the name of the “Improved Persian 
Coal Scoop,” and which he and his servants said was new at that 
time. It was subsequently found that the defendants had been 
manufacturing scoops precisely similar in their formation to the 
“improved” scoop, although no right was possessed by them under 
the prosecutor's patent. A plateworker deposed that he formerly, 
when working for the defendants, was employed to make numbers 
of the scoops similar to the “improved” one of Mr. Loveridge, and 
that the men engaged in ewok had one of the ] 
for a pattern. Patterns of the several scoops were produced in 
court, and their construction explained to the magistrates. The 
solicitor for the defendants raised a number of legal objections to 
the charge, and called witnesses who deposed that Mr. Lovedties 
used formerly to make scoops called “ Albert,” the patent for 
which had expired, which were precisely similar to the “ improved,” 
and to those which the defendants had manufactured. The number of 
seams in the back and the method of closing them were precisely 
the same, and the two were made from the same dies. Samuel 
Tomlinson said he had been in the habit of selling the “ Albert” 
scoops for the defendants for the last five years, while the patent of 
the “improved” had not been taken out till the latter part of 1859. 
Mr. Kymersley, the stipendiary magistrate, having consulted with 
the other magistrate, said that he did not feel sure that he had juris- 
diction under the Act quoted, nor did he like to decide such an im- 
portant question. He rather thought that the design was an old one, 
and should dismiss the charge, giving a “case” for another court, if 
thought necessary. But he did not think the defendant's case good 
enough to grant costs. 

For some time past there has been a dispute between the 
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people 


of Birmingham and the directors of the London and North-Western 
Railway relative toa right of way that the former maintain they 











have across the New-street station, but which the company are 
unwilling to concede. A “Right of Way Committee ” has been 
appointed, and at their meeting on Friday last it was announced 
that 9,000 signatures had been obtained to a memorial which is to be 
presented by his Worship, the Mayor, to the Town Council on Tues- 
day next, requesting that body to take active proceedings to secure 
the advantages of a public foot-way through the Central Railway 
station from Stephenson-place to Great Queen-street, and for obtain- 
ing the restoration of the public road, which formerly led from 
Lower Temple-street through Queen-street and Stephenson-place. 
We have two fatal railway accidents to report, both to servants 
of the respective companies on whose property the accidents hap- 


pened. Both accidents, also, were unobserved until death had 
ensued, On Friday morning the driver of the goods train on the 


Great Western line leaving Didcot at half-past one in the morning, 
found the lifeless body of the pointsman at the level crossing at 
Woodstock-road, near Oxford, in a frightfully mutilated state. It 
is supposed that he was knocked down and killed by the up-express 
goods train, The second accident occurred on the West Midland 
line on the following day, and George Wadley, the guard of a goods 
train, was killed. The fatality happened near to the Brierly Hill 
station at about three o'clock in the afternoon. It is supposed that 
the deceased was looking out of his box, and his head came 
into collision with the buttress of one of the bridges. The van was 
thrown off the rails, and ran along half a mile before the driver 
ascertained that anything was amiss. The body of the deceased was 
found cut in two, and his falling beneath the wheels must have 
driven the van off the metals, 

The inquest on the two unhappy men who were killed by the 
second fatal boiler explosion at the colliery at Wolverhampton, 
belonging to Messrs. Aston and Shaw, resulted, as we had antici- 
pated, in a verdict.of manslaughter against one of the deceased, and 
in the disclosing of the frightful state of things which we 
sketched in our last. The coroner read to the jury the deposition 
of the injured engine-tenter, Evans, whose testimony was that the 
exploded boiler leaked itself nearly dry on the day before the 
explosion, and the engine had to be worked with only one boiler. 
On the following day he entered the boiler to clean it, and found a 
erack, through which Elwell afterwards thrust his knife; but re- 
fused to send for a boiler maker to repair the defect. Instead, he 
called for a wedge of wood and some hemp, and with these having 
caulked the boiler in this place, he told Evans to let on the water. 
He did so, not however without objecting to what Elwell had done, 
and the fire was set on at three o'clock. At five Elwell came and 
took the entire charge of the engine and boilers, and he (Evans) 
“went for the drink for cleaning out the boiler.” On his return 
Elwell told him to drop the steam clack, and Evans placed the large 
weight on it. John Pom afterwards took charge of the engine at 
the usual time. He remained there some time, and saw that Legge 
had got the pressure at 201b. The steam clack did not then blow, 
but it afterwards blew twice when he (Evans) touched it. Evans 
concluded his evidence by saying, “ I blame Elwell for allowing the 
boiler to work when he knew that it ran itself nearly empty on 
Monday. On Tuesday the boiler leaked very much, and did so more 
as the steam got up. I never complained to the masters about the 
boiler. I considered it a very good one till Monday night. The 
new engineer (Legge) kept a much larger fire under than the old 
engineer. The coroner said that if they believed Evan's testimony, 
then Elwell was guilty of the manslaughter of Legge, and it would 
be the duty of the jury to return such a verdict in respect of that 
deceased ; and in regard to Elwell’s death, it must be that he lost his 
life in consequence of his own neglect and carelessness in not 
attending to a boiler which was under his charge. If they wished 
to add any recommendation to that verdict, he should be glad to 
receive it. Some questions were then put by the jury to the Govern- 
ment inspector, and Mr. E. T. Wright, engineer. Mr. Baker said that 
he was recommending all mine owners in his district to use dupli- 
cate safety-valves and duplicate buoys ; and it would be well if some 
efficient system of boiler inspection could be adopted.—Mr. Wright 
said he did not attach much importance to the popular belief that if 
readier means of escape were afforded for the dangerous steam, their 
beilers would not so frequently — His Lelief was that boilers 
exploded more frequently from detective plates than from any other 
cause, The jury returned the verdict which the coroner directed, 
and added a recommendation that boilers should be supplied with 
duplicate safety-valves and water buoys, and that competent persons 
should be appointed to inspect boilers. The coroner hoped that this 
accident would prove a warning to the owners of boilers in the 
district, and then drew attention to the fact that Evans, when he took 
his deposition, was in want of the necessaries of life, and that no one 
representing the proprietors of the colliery had been to see him since 
he was injured. 

On Saturday last a young collier named Roberts, whilst at work in 
his stall in a pit at Tipton, was struck by a fall of coal from the roof. 
One of the pieces struck the handle of the pike he was using, and, 
shocking to state, caused the other point of the instrument to enter 
his bowels. So serious was the injury received that the poor fellow 
died shortly after in extreme agony. Edwin Hooper, Esq., coroner, 
will hold an inquest on the body this day at Tipton. 

Better news is to hand this week from the ’States. In consequence 
there was less foreboding in Birmingham yesterday, and in Wolver- 
hampton on the day before, The so: lligenee received by houses 
who are trading with America direct is to the effect that, in the 
opinion of their correspondents, the worst has been seen. Money is 
less difficult to be obtained, and firms respecting whom the gravest 
apprehensions were beginning to be entertained, are now so acting 
as to dissipate this feeling. The feeling is gaining ground that the 
inevitable separation will be effected without a conflict of arms; and 
Southern firms are now, therefore, beginning to remit yunts for 
some time due, and, further, are beginning to make inquiries with a 
view to further transactions, Certain of the timid traders in the 
Northern States are now becoming somewhat reassured, and manifest 
a slight disposition to do business. Indeed, a few orders have 
accompanied the remittances which have been brought by the last 
mail. These orders, coming from the parties that they do, are 
received by makers here as more cheering indications of the future 
than even the money itself; and there is now less disinclination on 
this side to put in hand orders destined to supply the American 
market. The news received by houses who manufacture steel, and 
also those who send out hardwares to the New World, is of a similar 
gratifying character. At the same time such communications refer 
to customers who are first-class. Cash due from customers who do 
not occupy so favourable a commercial position is still very 
difficult to be obtained, and whilst, to do the Americans 
justice, there is no very marked desire to induce makers to 
send out goods, masters themselves remain without any inclination 
todo business with customers of this description. Still, in regard to both 
sections of traders, there is a better feeling in relation to the future 
than has been observable at any previous time since the commencement 
of the secession movement. Nevertheless, it must not be inferred that 
the Americans conceive that every difficulty has been removed, and 
that trade will at once be found running a full tide in its ordinary 
channels. On the contrary, the distance is overspread with a haze 
that induces the continued observance of great caution. Still there 
is not the “dense black cloud” o’erspreading the commercial sky 
that some two or three steamers ago looked so portentous of “ evil, 
and only evil.” The sensible and substantial men in the Southern 
States are frowning down the belligerent and bellicose vapouring of 
their impulsive, ira cible, and frothy compatriots. And these, in 
their turn, are gradually arriving at the conclusion that they 
cannot affurd to quarrel irretrievably with the States, who possess 
the “almighty dollar” in greater abundance than themselves. 
Traders in the Free States are now assured in the most conclusive 
manner, namely, by specitic inquiries and absolute orders, that their 
customers in the Slave States desire to remain their customers, what- 
ever may be the issue of the struggle that is uow prevailing. And 
such is the extent of this assurance that, in regard to those branches 
of industry in which our readers are the most interested, promises 
are made which lead to a tolerably well grounded hope that a steady 
though quiet spring trade in iron and hardware may yet be carried 











on between the West Midlands and the Northern and Southern 
States of America. 

The contents of the’American letters, as above described, coupled 
with the assurance felt in South Staffordshire, that the money 
market, which had pote shown signs of relaxation, would now 
continue to become less and less stringent, and added to the cireum- 
stance that the orders reported last week as having been received by 
the houses of repute for heavy iron for home use being continued 
this week, produced a decidedly better feeling amongst those 
members of the trade who are looked upon as the most observant of 
the influences by which—for weal or for woe—the iron trade of 
South Staffordshire is affected. 

The coal trade is searcely so active as it was at the time of our 
last report. This is due for the greater part to the mild state of the 


| weather, but prices west of Dudley continue tolerably firm, viz., 


best, Lls.; common, 9s.; lumps, 7s. 6d.; and fine slack, 2s. 6d. per 
ton at the wharfs. On the east side of Dudley, prices range from. 
6d. to 1s, per ton higher. 

The Inspector of Mines for South Staffordshire is doing his 
utmost to bring the new Mines Inspection Act to the attention of the 
different proprietors of mines in his district. The extent of Mr. 
Baker's district is, however, so wide that the bringing of all the re- 
quirements of the Act into operation will be a work of some 
time, for a large number of the pit proprietors in the dis- 
trict willingly remain ignorant of the new regulations, and 
they do not expect to be proceeded against until they have been 
duly warned. For instance, in many collieries and stone-fields the 
single-link draw-chain is still being used, notwithstanding that it is 
prohibited. Other proprietors, however, there are who have stopped 
their pits till the single-linked chains can be replaced by such as the 
new Act sanctions. Witha view to meet the demand which will 
be made by the proprietors of the prohibited chains, a maker at 
Wolverhampton has constructed one on the curb principle, and it 
seems to be well adapted for the purpose for which it is intended. 
The ninth General Rule in the new Act requires that “a sufficient 
covering overhead shall be used when lowering or raising persons 
in every working pit or shaft, where required by the inspector.’ 
Mr. Baker wisely says that this rule must be of universal application, 
and it is, therefore, being made one of the special rules of the 
district, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
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THE Braziuian GOVERNMENT. 


Tue proceedings at the last meeting of the Mersey Dock Board 
were of unusual interest. ‘The report presented by the Works Com- 
mittee included a recommendation for the construction of a new 
graving dock at Birkenhead, with vertical sides, plans of which had 
been submitted by the engineer, and before agreeing to which the 
committee had considered the memorials which had been presented 
by the master and operative shipwrights against the construction of a 
graving dock with vertical sides. The graving dock recommended 
by the committee to be of the following dimensions: namely, 
89 ft. wide at the entrance, 100 ft. wide at the bottom, and 106 ft. 6 in. 
wide between the piers at the top; and the cost, including gridirons 
and bilge shore, to be, according to the estimate, £84,000. The 
plans, which were produced before the board, showed, in addition to 
the dimensions given above, that the proposed graving dock shall be 
85 ft. deep and 750 ft. long. At the distance of every 175 ft. in 
length there would be steps for access to the dock, and on the bottom 
there would be a gridiron, so that on each side a vessel could lie so 
that it would take in two vessels in the width. Mr. Broclebank, in 
moving the confirmation of the committee's proceedings, explained 
that, on the suggestion of Mr. Laird, the committee had altered their 
original intention, which was to have the dock in question constructed 
in the usual way, although the ship carpenters generally confirmed 
the committee in the accuracy of their first opinion. Some explana- 
tions were elicited by Mr. Boult in reference to the proposed cost of 
this graving dock, which, it was stated, would cost £84,000, instead of 
£70,850, as originally estimated, on account of the greater quantity 
of excavation rendered necessary by having the dock wider at the 
bottom. The proceedings were confirmed. Messrs Laird, Sons, and 
Co., of Birkenhead, have launched a fine iron-built vessel of the fol- 
lowing dimensions :—Length of keel and forerake, 180 ft.; beam, 
31 ft.; depth of hold, 22 ft. The vessel, which has been named the 
Cyclops, is intended for the Calcutta trade, and is considered a fine 
specimen of naval architecture. At the annual meeting of the 
Liverpool Polytechnic Society, Mr. C. F. Salt exhibited a sample of 
iron sand recently discovered at Taranaki, New Zealand, with ‘a 
specimen of steel and cutlery manufactured from it. Mr. W. Rowe 
exhibited, and explained in a paper, a new mode of discharging, 
loading, and working cargoes of grain; by which he showed that a 
very large amount of saving might be effected, both as regards labour 
and the outlay for sacks. The annual report of the committee 
showed that at the commencement of 1860, as for some years 
previously, the society was in debt, but the appointment of an 
honorary secretary and other alterations in the society had relieved 
them from a great part of the burden, 

There was an interesting debate at a recent meeting of tho 
Liverpool Association for the Promotion of Social Science on the 
Infant Poor, —their Dangers and Diseases. This is a well-worn 
theme, but still it is worth while to state a few facts bearing upon 
the question in such a great centre of population as Liverpool. In 
the course of a lengthened address on the subject, Dr. Stephens said 
it was pleasant to reflect upon the fact that, measured by what she 
was in 1847, and comparing the progress of Liverpool with that of 
the other large towns of the kingdom, he believed Liverpool was 
second to none in what had been accomplished. To get a correct 
appreciation, however, of the actual condition of the town, he must 
take an accurate estimate of the statistics during the last two years 
and contrast them with the tables of 1846 and 1847, the two years 
before the Sanitary Act came into operation. From the report on 
the health of Liverpool for the year 1859, as drawn up by Dr. 
Duncan, it appeared that there died in Liverpool 7,173 males and 
6,712 females, giving a death rate for the former of 83°4 and for the 
latter of 29°4 per 100. The ages at death were: Below one year, 
3,427; one to two years, 1827; two to five years, 2,018; five to 
fifteen years, 973; fifteen to twenty years, 299; twenty to forty 
years, 1,921; forty to sixty, 1,929; sixty to eighty years, 1,247; 
above eighty years, 212; unknown, 12. From this statement it 
appeared that of 18,987 deaths registered in Liverpool in the year 
18x, considerably more than one-half were children under five 
years of age, and that 3,427 were under one year. An analysis of 
the same report will give an insight into the cause of this great 
mortality amongst the children, and by revealing the accidents and 
diseases which brought them to a premature grave, show how many 
of them might have been saved if they had been surrounded by 
those circumstances which are favourable to the preservation of 
infant life. The enormous number of 242 children are reported to 
have died by violence. This shows clearly enough the sad want of 
care taken of those little ones in the days of their helplessness. 79 
were overlain by their mothers, and four of these women, if not 
more, were at the time in a etate of intoxication. The ages of those 
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who died in Liverpool in 1852 are thus given by Dr. Duncan:— 
Below one year, 3,014; one to five years, 2,715; five to twenty, 843; 
twenty to sixy, 3,761; above sixty, 1,478; unknown, 13. Another 
fact of very great significance is perceived in analysing this report, 
and that is, that this economy of human life, which is perceived in 
the report of 1859 over that of 1858, is principally among the chil- 
dren of tender years. In the whole borough there were 2,144 fewer 
deaths in that year than in the preceding; but of these 1,615 were 
children, and those principally between one and two years. The 
deaths from violence amongst children exceeded that of the previous 
year, being 261, of these 7 died from neglect on the part of the 
mother, 82 were suffocated by being overlain by mothers, many of 
whom were in a state of intoxication. 

The development of the iron wealth of North Lincolnshire con- 
tinues to make gratifying progress. Mining operations have been 
commenced within the last few days on the Hundon estate, near 
Caistor, and the ore is being carted to the railway. Direct railway 
communication with the spot is much required. 

The half-yearly report issued by the directors of the North Eastern 
Railway for consideration at the meeting of the proprietors to-day 
(Friday) is a satisfactory document, the traffic having increased 
(principally in goods and minerals) to the extent of £57,794, while 
the increase in the working expenses is only £30,652. The directors 
observe, with regard to new works, rolling stock, &e.:—“* The con- 
struction of the Harrogate, Lanchester, and Guisbro’ branches has 
been contracted for by responsible parties, on satisfactory terms ; 
but the progress of these works, as well as of the Nidd Valley 
branch, has been seriously retarded by the state of the weather. The 
unfavourable weather has also prevented the completion of the 
Rosedale branch, and the opening of the Cleveland line to Castleton 
for passenger traflic. Very little now remains to be done on either, 
and both lines will shortly be opened throughout. During the past 
half-year the following additions to the rolling stock have been 
ordered, viz., 26 engines, 20 third-class carriages, and 1,400 wagons 
of different descriptions, part of which have already been delivered. 
The directors have also found it necessary to provide for the in- 
creasing traffic between Northallerton and Stockton, by laying down 
a second line of rails on that portion of the line. In accordance 
with the resolution passed by the proprietors at the last meeting, 
bills have been introduced into Parliament for the following purposes, 
viz. :—'T'o amalgamate the Newcastle and Carlisle Railway Company 
with this company. ‘T'o construct a branch from Blaydon to Consett. 
To complete the North Yorkshire and Cleveland line by extending 
it to Grosmont, and to effect a deviation in the Whitby line, so as to 
avoid the incline at Goathland. The directors have also deposited a 
bill to enable the company to forma line from Arthington up the 
Valley of the Wharfe to Otley and Lkley. The importance of 
occupying that valley having been frequently brought under the 
notice of your directors, they found, on careful inquiry, that ample 
grounds existed for justifying the construction of such a line. The 
Midland Company propose to form a line from their Leeds and Brad- 
ford Branch to Otley, and to extend it thence to Ilkley; and an 
arrangement, mutually satisfactory, has been entered into with the 
directions of that company for a division of the traftic, and for the 
joint construction of the line between Otley and Ikley. The length 
of the branch is 10 miles, and the estimated cost for a double line 
£135,000. The directors decidedly recommend the adoption of this 
scheme,” 

The send of coals and coke on the river Wear for the half-year 
ending December 31st, was 1,450,604 tons for exportation, and 51,375 
tons within the port. For the year the vend in the Sunderland dock 
was 2,891,109 tons, and the tonnage dues produced £10,325. The 
trade of the dock shows an increase of vessels to the extent of 1,726 
vessels, A discussion took place in the Tyne commission last week 
on the question of harbours of refuge, which it is considered has 
been unduly neglected. Several members expressed an opinion that 
the Tyne should send an independent deputation to the Board of 
Trade, and they based their arguments principally on the fact that 
the ‘Tyne Commissioners are the only parties who offer to comply 
with the conditions upon which the Harbour of Refuge Commission 
recommended grants of public money to be made. On a proposition 
that the ''yne join with Hartlepool and Filey in a joint deputation, 
an amendment was moved that the clerk be instructed to prepare a 
memorial to the Board of Trade from the commission alone, but the 
original motion was carried. 

The local railway projects to be submitted to Parliament this 
session from the extreme north are of some interest. ‘The most 
important projects are the Carlisle and Neweastle and North-Eastern 
amalgamation, the Blaydon and Consett, the Derwent Valley, and 
the Blythe and ‘Tyne extension bills. The real question at issue is, 
whether the Newcastle and Carlisle Company are to have a monopoly 
of the traflie to and from Neweastle? The Blythe and Tyne Com- 
pany is endeavouring to get into direct connection with the Border 
Counties line, and by consequence with the North British system, 
Two routes between Edinburgh and Neweastle would, of course, be 
opened up, to the injury, to some extent, of the North-Eastern 
undertaking; but even supposing that Parliament assents to the 
scheme, its development would still be a work of time. The pro- 
posed Derwent Valley line will, if carried out, open a direct com- 
munication with Liverpool, and virtually bring the London and 
North-Western to the banks of the Tyne; and the Blaydon and 
Consett is regarded as a set-off against this ambitious scheme. The 
Neweastle and Carlisle direction are talking of making a line on 
the north side of the river, from Scotswood to Wylam, but such a 
scheme cannot be brought before Parliament this session, the period 
prescribed for the various notices, &c., having been suffered to 
elapse. 

We group together a few other points of norihern interest. The 
wrocess of laying the floor of the south pier et the mouth of the 
l'yne is proceeding satisfactorily. It is made of huge stones of 
immense weight. The inner pier, for diverting the tide into the 
harbour, is also being proceeded with.—The Customs receipts at the 
port of Newcastle in 1858 were £263,445; in 1859, £280,185; and in 
1860, £253,293. The falling off last year is attributed to the reduc- 
tions made in the tariff. The amount of coals shipped coastwise 
from the port last year was 2,216,471 tons, as compared with 2,088,006 
tons in 1859; the returns for the oversea coal trade last year have 
not yet been made up.—It is stated that there will be an official 

*local inquiry on the part of the Admiralty in reference to the Dock 
and River Tyne Improvement Bill about to be introduced into Parlia- 
ment by the ‘Tyne Improvement Commission.—The +oal and iron 
trades of the ‘Tyne are now moderately active. The manufacturing 

stablishments are pretty well employed, some Government con- 

‘ts for hardware, chain, and iron goods having been obtained. 

The great works of the Stephensons, the Hawthorns, the Morrison's, 

—not forgetting the important establishments at Elswick—are fully 

engaged, 

Some time since attention was called in these columns to the 
Fiskin steam plough, that is to say, a steam or water-power plough 
patented by the Rev. W. Fiskin and his brother, of Stamfordham. 
Under the auspices of the Hexham Farmers’ Club, a plough and 
appendages on the Fiskin principle have been constructed at the 
ates lronworks, and yesterday week a trial was made of the 
apparatus. ‘The motive power (says the Newcastle Chronicle, in its 
account of the trial) may be supplied either by a fixed water wheel 
or by a steam engine. On the subject under notice, it is obtained 
from a snug little engine, about 8-horse power, built in a style 
similar toa locomutive, the whole mounted on four cast-iron wheels, 
about 3 ft. in diameter and about 8 in. broad at the rim. A pair of 
shafts are attached to the front or chimney end of the boiler, for the 
purpose of yoking horses thereto, in order to its removal to any 
desired locality. Once arrived at the scene of action, it is only 
necessary to select a proper corner, and take out four spadefuls of 
earth to sink the wheels a little, for the purpose of steadying the 
engine and preventing its being drawn, by the traction cords, from 
its proper position. Of the “plough” itself, it may be remarked 
that it consists of eight ploughs—four pointing each way, so that it 
turns four furrows ata time. These are arranged on a rectangular 




















iron frame, in such a manner as to lie a little behind each other, in 
order to clear themselves as they proceed; and movable, laterally, 











so as to allow of their being fixed at different gauges, according to 
the nature of the soil under operation. The whole, together with 
the gearing and frame-work, motor sheaf, guiding sheaves, &c., are 
mounted upon a large drum or hollow roller, which travels along 
by the side of the previously made furrow on the unploughed land. 
Instead of turning the plough, itis only necessary to depress the rear 
set of ploughs (the opposite, or front ones, being at the same time 
elevated); and when the end of the landing is reached, the motion 
is reversed by an appliance attached to the frame for that purpose, 
and the plough proceeds back again. The motion is communicated 
by a cord—a common wagon rope—which passes round the sheaf 
attached to the boiler, and round another large sheaf attached to the 
top of the plough frame, which, by turning a small pinion-wheel, 
gives motion to a larger one, attached to the drum, thus securing 
immense power. The large fly-wheel, or sheaf, is 6} ft. in diameter, 
the temporary smaller one about 4 ft. The cords pass round large 
sheaves fixed at the corners of the landings, these being fixed upon 
perpendiculars, and the latter to iron boxes mounted on low wheels, 
and by this means easily movable, enables them to be shifted at 
pleasure, as the plough proceeds with its work. The cords are also 
supported at intervals by small bearing sheaves, to prevent them 
trailing on the ground. It ought to be added that the plough can 
be stopped, reversed, &c., by engineering levers, and is completely 
under the power of the manipulator. 

The men of Manchester are doing something besides talking about 
the supply of cotton. ‘The amount of shares taken up in the Cotton 
Company (Limited) has determined the directors to push forward 
with vigour and without delay the operations of the undertaking. 

A meeting of the general local committee appointed in October for 
conducting the arrangements for the forthcoming meeting at Man- 
chester of the British Association, was held on Friday. It was stated 
that offers of rooms had been received by the committee, including 
the Portico, Owens’ College, the Town Hall, the Philosophical 
Society, ke. ; and the committee hoped to get the use of several 
other rooms given to them. Some rooms would have to be hired, 
but the committee expected a large and useful amount of gratis accom- 
modation. The committee also appointed gentlemen who appeared 
particularly interested in the business of each section to act as local 
sectional committees, to draw up the lists of foreign philosophers 
whom it might be desirable to invite, and to secure the promise of 
the attendance of, or papers from, distinguished savans. These 
sectional committees would arrange amongst themselves such soirees, 
lectures, and exhibitions as might be thought desirable, and also for 
the opening of different manufactories in Manchester. ‘The opinion 
of the executive committee had not been formally expressed, but there 
was a strong feeling that it would not be desirable to organise, in 
connection with the meeting, any large and cumbrous {exhibition of 
machinery, but that it would be far more interesting to strangers to 
be admitted into the different manufactories themselves, where they 
would see the whole of the machinery together and at work. T he 
sectional committees would report what they did to the executive 
committee, who would pay all due respect to their recommendations, 
and add to them the official sanction of the executive. The last 
department taken charge of by the executive committee was the 
raising of a guarantee fund, It was impossible to say beforehand 
what the expenses in connection with the association would be. 
Hitherto they had been from £700 or £800 to £2,000; and the 
guarantee fund for the Manchester meeting now amounted to above 
£9,000. 

The reports made with regard to the state of trade at Sheffield 
are, on the whole, more cheering. There is some activity amongst 
the boiler makers, and in Rotherham and the neighbour- 
hood the large iron and steel houses are moderately active. The 
foundries are also doing an average business. Satisfactory advices 
have been received from Russia, and a good trade is expected in that 
market as the season advances. With regard to the iron and ma- 
chine trades of the Leeds district, the monthly report of the Chamber 
of Commerce observes:—“ At the various forges a satisfactory 
amount of activity has continued to prevail, and the home demand 
for manufactured iron remains very steady. The machine works 
are also in good operation, both for the production of textile ma- 
chinery and for self-acting engineers’ tools. The manufacture of 
agricultural implements, including steam ploughs, carried on here, is 
increasing. For the construction of locomotive engines considerable 
orders are on hand for India and the home trade. The cut-nail 
trade is in a state of great activity.” 

It appears to be thought that a reduction of wages is contemplated 
among the cotton weavers of the Lancashire district. The Burnley 
manufacturers have given notice that they intend to take off 5 per 
cent.; the Blackburn masters have done the same; and it is stated 
that some of the Preston employers are disposed to run short time. 

The Fine Art Gallery scheme in Manchester has been abandoned, 
as the subscription of £100,000, which was stated to be required, has 
not been responded to to such an extent as would warrant any 
reasonable anticipation that the views of the promoters would be 
realised. 

Attention was called recently in THe Enerneer to {the claim of 
Mr. Common, of Denwick, near Alnwick, to be considered the in- 
ventor (nearly fifty years since) of the reaping machine. Some 
model knives, prepared by Mr. Common, were taken to America by 
Mr. Brown, founder, of Alnwick, and from these the American 
reaper, which attracted so much attention at the Great Exhibition in 
London, was constructed. Mr. Common also claims to be the in- 
ventor of the double-drilled turnip sower. For these important 
services a committee of agriculturists was recently formed at 
Alnwick, for the purpose of raising subscriptions to present a suit- 
able testimonial to Mr. Common, and a small sum has already been 
handed to him. 

Mr. Bradford, of Manchester, has been exhibiting at the public 
baths and washhouses at Hulme a washing machine, which he has 
made for the Brazilian Government, and which is to be shipped im- 
mediately for Rio de Janeiro. It is adapted for steam power, and 
embraces the principles of Mr. Bradford's patents, with additions. 
There are two washing compartments, which are worked by a 
double eccentric upon one shaft; a set of three wringing rollers, 
geared to reverse, being placed above and between them. Economy 
and quickness of washing are thus gained ; for, after the contents of 
one compartment have been roughly washed, they are passed through 
the rollers into the second, which has in it clean water, and there 
finished, the rollers passing them back and across a board to an 
attendant. ‘The second compartment becomes in its turn the rough 
washer; and so on alternately. there being so much the less need of 
wasting hot soapy water. Another patented improvement is the 
fixing into the old lid a small “rinsing trough,” or trough for 
“ blueing,” to be used as such when convenient; but the depth of 
which is such that the oscillation of the compartment brings the 
clothes alternately against the ribbed sides of the trough and those 
of the compartment. The clothes are thus effectually washed by 
about one-half the turning over caused by the motion of the com- 
partment, as was before requisite. 


Frencu Steamers to Cuixa.—The Patrie says that regular com- 
munication is about to be established between France and China via 
Egypt. The vessels will run from Marseilles and Suez on the one 
hand, and from Shanghai on the other, and will touch at Segou, the 
chief town of the French establishment in the empire of Annam. 

To Intenprneg Purcuasers or Wartcues.—* Foremost among 
those who have made for themselves an honourable distinction in 
supplying the public want for a class of watches which exhibits 
exquisite artistic feeling in ornamentation and_ perfection of 
mechanism in structure, is Mr. J. W. Benson, of 33 and 34, 
Ludgate-hill, upon paying a visit to whose magnificent show-rooms 
the visitor will find the most multifarious instances of a high order 
of artistic design in all his various manufactures. To all intending 
purchasers of watches this establishment will be found well worthy 
of a visit. The magnificent display of ormolu clocks, of recent 
manufacture, together with the immense number of watches, form 
one of the sights of the visitor to the neighbourhood of St. Paul's.” 
—Morning Post. 
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British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 





















are — for at the rates by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
2ea, Dis 264 Di 
IRON, English Bar and Bolt:— IRON, Swedish, Indian 
in London.. «prin 6100 3 assortments ...... sP% ™ 115 3 
» SHO » Russian CC NDtoarrive,, 1610 0 , 
o 6 20 « STEEL, Swedish Keg, ham. 1 00 , 
>, ow $e & . 1 . © 
Pst a» 9 00 © w 
3 23 » 10100 | | 6 
; Se » 8wOo , | 0 » 
ise = te os 1 rae 
SES » 7100 » | by 
Sips | 
rdsh. Bars|== 4%" 8 00 2 Tough Cake .......... +» 10810 0 ,, 
oti. a SUS » Sheathing and Bolts..pr.lb. 0 0 11% ,, 
tSe | - 
ble....)SZ2E » 1 OV ,, Sheet .... » 2 Cae a 
Pp leSe oo 8150 , Bottoms eg 2 6 
Rod tound...../3£8 7150 5 ovw % 
Nail Rod, Square.” =, 7100 ,, 0 0% » 
IRON, Rails, in Wales,cash ,, 5 50 nett oo ,» 
= » Smonths,, 576 ,, ee | 
Old,tocutup, 3126 ,, 5 2)» 
Railway Chairs, in Wales, 4 00 ,, 2@wo, 
e inClyde,, 3150 ,, 3250 » 
Pig No.l,inClyde.... , 280 , Dit cima Gene «es 
J 5ths No. 1 & 2-5ths 290 TIN, English Block,nom..,, 128 0 0 
We, S.0000 « ° ” » Bar ouwg eee « 
No, 1, in Wale...... » 800 , | Refined,, .. , 180 00 9» 
No.1,in Tyneand Tees, 2100 ,, Foreign Banca... 26 0 ne 
Ditto, Forge......++++ o SFO ow Strai 0 
Staffordshire Forge Pig 0 
(all Mine), at ane 5 SMD ss : 
Works, L. W., a i te 6 
Welsh Forge Pig (ali A o 
Mine), atthe Port..§ ” 2 5° » EE ee SO 
Acadian Pig, Charcoal.. , 7100 ,, Do at Newport, 1s. pr bx less - 
Scotch Pig, No. 1, in 3 50 | _ Do, at L’pool, 6d. ” _ 
London .....s+06+ bad CANADA, Plates ‘ 1300 
| QUICKSILVER ..... 7OS « 








RaiLs.—The market remains as last reported. 

Scorcu Pig-1ron.—During the past week prices advanced to 50s. for 
Warrants, but this was not long maintained, and a gradual decline has 
since taken place, the market now closing quiet at 49s. for cash, and 50s. to 
50s. 3d. for three months open for Mixed Nos. f.o.b. at Glasgow. 

SPELTER continues dull, and but few sales reported. 

Corer is also dull of sale. 

Leap is in good demand. "pen 

Tix.—English unaltered, and but little business doing in Foreign. Banca 
quoted £127 to £128, and fine Straits £122 to £123. 

MOATE AND CO., 65, Old Broad-street, London. 
Feb. 7th, 1861. 
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GLascow, 6th February, 1861. 


The pig-iron market has been firm during the past week, with a consider- 
able business doing. 

From the opening price of 49s. 3d., the advance noted in our last report 
continued, and on Saturday 50s., fourteen days, was paid. Since then a 
good many sales have been made, resulting in an unusual number of 
Warrants being thrown on the market. The price has gradually given way 
under this pressure, and to-day business has been done at 49s. cash, closing 
sellers, buyers 48s. 104d. 

The shipments last week were 7,748 tons, against 6,171 tons in the corre- 
sponding week of last year. 
Suaw, Tuomson, and Moor#, Metal Brokers. 





Fara Bower Exprosiox.—On Monday evening a lamentable 
accident took place at the paper manufactory of Messrs. J. Dickinson 
and Co., Elm-street, Water-street, Manchester. About seven o'clock 
the boiler of the works exploded, injuring four persons so severely 
that two have since died, and the others are in a very precarious 
condition. 

Acapemy or Scrences.—At the last sitting M. Biot read a paper 
on Indian Astronomy, completing what he had written on the subject 
in October, 1859. He now, from certain extracts taken from the 
Surya Siddhanta,a sacred book, which the Hindoos consider to be 
an Immutable code of the astronomical doctrines handed down to 
them from time immemorial, confirms his previous conclusion, that 
the science of astronomy, among the Hindoos, has no claim whatever 
to the high antiquity which has been attributed to it by various 
writers.— M. Frémy communicated some chemical researches of his 
on the nature of mineral combustibles. He first establishes the fact 
that the chemical properties of vegetable tissues are gradually lost, 
and that the organic matter they contain approach closer to graphite 
as the age of the geological formation increases. He then classifies 
the gradual changes of the ligneous tissue exposed to decay, as fol- 
lows :—Peat, fossil, wood, compact lignite, coal and anthracite, the 
latter approaching very near to graphite. This is, indeed, the same 
order as that established by geologists; only it is now chemically 
confirmed by M. Frémy.—M. Coste gave an account of the new 
oyster beds artificially formed under his guidance, and under the 
auspices of the navy department, along the coasts of France. At St. 
Brienc, where, a few years ago, there was no trace of oysters, they 
are now quite abundant, at a depth of from 46 ft. to 60 ft. The 
coast of the Isle de Ré, opposite La Rochelle, from point Rivedoux to 
Point Loix, a length of about four leagues, is lined with faggots, 
planks, tiles, and fragments of rocks, all immersed, which are now 
covered wtih such a profusion of oysters, that the ocean, to use M. 
Coste’s expression, has been transformed into a vast manufactory of 
alimentary matter. Where, two years ago, not an oyster was to be 
seen, there are now, on an average, 60U to the square métre, which, 
for a surface of 630,000 métres now in working order, gives a total of 
378 millions of oysters, most of which are already fit for the market, 
and represents a value of 60 millions of francs. Thousands of men 
are now employed in this profitable labour; 1,500 oyster beds are 
already in full activity, and 2,000 more are in course of construction 
round the island. Similar results have been obtained in the Bay of 
Arcachon, where 112 capitalists, associated with as many sailors, 
are working a surface of 400 hectares (1,000 acres); and the state 
has established there two factories, where experiments are being 
made for further improvements in the art of propagating the oyster 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, May 18, 1860. 
Cuar.tes WHEATSTONE, Esq., F.R.S., Vice-President, in the Chair. 
ON ATMOSPHERIC ELECTRICITY. 
By Professor Wit1Am Tuomson, F.R.S. 

STEPHEN Gray, a pensioner of the Charter-house, after many years 
of enthusiastic and persevering devotion to electric science, closed 
his philosophical labours, about 130 years ago, with the following 
remarkable conjecture: “That there may be found a way to collect 
& greater quantity of the electrical fire, and consequently to increase 
the force of that power, which by several of these experiments, si 
licet magna componere parvis, seems to be of the same nature with 
that of thunder and lightning.” 

The inventions of the electrical machine and the Leyden phial 
immediately fulfilled these expectations as to collecting greater 
quantities of electric fire; and the surprise and delight which they 
elicited by their mimic lightnings and thunders, and above all by the 
terrible electric shock, had scarcely subsided when Franklin sent his 
kite messenger to the clouds, and demonstrated that the imagination 
had been a true guide to this great scientific discovery—the identity 
of the natural agent in the thunderstorm with the mysterious influence 
produced by the simple operation of rubbing a piece of amber, which 
two thousand years before had attracted the attention of those philo- 
sophers among the ancients who did not despise the small things of 
nature. 

The investigation of atmospheric electricity immediately became a 
very popular branch of natural science; and the discovery of remark- 
able and most interesting phenomena quickly rewarded its culti- 
vators. The foundation of all we now know was completed by 
Beccaria, in his observations on “the mild electricity of serene 
weather,” nearly a hundred years ago. It was not until compara- 
tively recent years that definite quantitative comparisons from time 
to time of the electric quality manifested by the atmosphere in one 
locality were first obtained by the application of Peltier’s mode of 
observation with his metrical electroscope. The much more accurate 
electrometer, and the greatly improved mode of observation invented 
by Delmann, have given for the electric intensity, at any instant, 
still more precise results ; but have left something to desire in point 
of simplicity and convenience for general use, and have not afforded 
any means for continuous observation, or for the introduction of 
self-recording apparatus. The speaker had attempted to supply 
some of these wants, and he explained the construction and use of 
nstruments which he had planned for this purpose, which were now 
exhibited to the meeting. 

Apparatus for the observation of atmospheric electricity has 
essentially two functions to perform; to electrify a body with some 
of the natural electricity or with electricity produced by its influence; 
and to measure the electrification thus obtained. 

The measuring apparatus exhibited consisted of three electro- 
meters, which were referred to under the designations of I. The 
divided ring reflecting electrometer. II. The common house electro- 
meter; and III. The portable electrometer. 

I. The divided ring reflecting electrometer consists of : 

1, A ring of metal divided into two equal parts of which one is 
insulated, and the other connected with the metal case 5 of the 
instrument. 

2. A very light needle of sheet aluminium hung by a fine glass 
fibre, and counterpoised so as to make it project only to one side of 
this axis of suspension. 

3. A Leyden phial, consisting of an open glass jar, coated outside 
and inside in the usual manner, with the exception that the tinfoil of 
the inner coating does not extend to the bottom of the jar, which is 
occupied instead by a small quantity of sulphuric acid. 

4. A stiff straight wire rigidly attached to the aluminium needle, 
as nearly as may be in the line of the suspending fibre, bearing a 
light platinum wire linked to its lower end, and hanging down so 
as to dip into the sulphuric acid. 

5. A case, protecting the needle from currents of air, and from 
irregular electric actions, and maintaining an artificially dried atmo- 
sphere round the glass pillar or pillars supporting the insulated half 
ring and the uncoated portion of the glass of the phial. 

6. A light stiff metallic electrode projecting from the insulated 
half ring through the middle of a small aperture in the metal case, to 
the outside. 

7. A wide metal tube of somewhat less diameter than the Leyden 
jar, attached to a metal ring borne by its inside coating, and standing 
up vertically to a few inches above the level of the mouth of the jar. 

8. A stiff wire projecting horizontally from this metal tube above 
the edge of the Leyden jar, and out through a wide hole in the case 
of the instrument to a convenient position for applying electricity to 
charge the jar with. 

9. A very light glass mirror, about three-quarters of an inch 
diameter, attached by its back to the wire 4, and therefore rigidly 
connected with the aluminium needle. 

10. A circular aperture in the case, shut by a convex lens, and a 
long horizontal slit, shut by plate glass, with its centre immediately 
above or below that of the lens, one of them above, and the other 
equally below the level of the centre of the mirror. 

11. A large aperture in the wide metal tube 7, on a level with the 
mirror 9, to allow light from a lamp outside the case, entering 
through the lens to fall upon the mirror, and be reflected out through 
the plate glass window; and three or four fine metal wires 
stretched across this aperture to screen the mirror from irregular 
electric influences, without sensibly diminishing the amount of light 
falling on and reflected off it. 

The divided ring 1 is cut out of thick strong sheet metal (gene- 
rally brass). Its outer diameter is about 4 in., its inner diameter 
2} in.; and it is divided into two equal parts by cutting it along a 
diameter with a saw. ‘The two halves are fixed horizontally; one 
of them on a firm metal support, and the other on glass, so as to 
retain as nearly as may be their original relative position, with just 
the saw cut, from jth to A;th of an inch broad, vacant between 
them. They are placed with their common centre as nearly as ma 
be in the axis of the case 5, which is cylindrical and placed verti- 
cally. The Leyden jar 3, and the tube 7, carried by its inside 
coating, have their common axis fixed to coincide, as nearly as may 
be, with that of the case and divided ring. The glass fibre hangs 
down from above in the direction of this axis, and supports the 
needle about an inch above the level of the divided ring. The stiff 
wire 4, attached to the needle, hangs down as nearly as may be along 
the axis of the tube 7. 

Before using the instrument, the Leyden phial 3 is charged by 
means of its projecting electrode 8. When an electrical machine is 
not available, this is very easily done by the aid of a stick of vul- 
canite, rubbed by a piece of chamois leather. The potential of the 
charge thus communicated to the phial is to be kept as nearly con- 
stant as is required for the accuracy of the investigation for which 
the instrument is used. Two or three rubs of the stick of vulca- 
nite once a day, or twice a day, are sufficient when the phial is of 
good glass, well kept dry. The most convenient test for the charge 
of the phial is a proper electrometer, or electroscope, of any conve- 
nient kind, kept constantly in communication with the charging 
electrode 8. 

The electrometer II. is to be ordinarily used for that purpose in 
the Kew apparatus. Failing any such gauge electrometer, or elec- 
troscope, a zinc-copper-water battery of ten, twenty, or more small 
cells, may be very conveniently used to test directly the sensibility 
of the reflecting electrometer, which is to be brought to its proper 
degree by charging its Leyden phial as much as is required. 

In the use of this electrometer, the two bodies of which the dif- 
ference of potentials is to be tested are connected, one of them, 
which is generally the earth, with the metal case of the instrument, 
and the other with the insulated half-ring. The needle being, let 
us suppose, negatively electrified, will move towards or from the in- 
sulated half-ring, according as the potential of the conductor con- 
nected with this half-ring differs positively or negatively from that 
of the other conductor (earth) connected with the case. “The mirror 
turns accordingly in one direction or the other throuch a emallangle 





from its zero position, and produces a corresponding motion in the 
image of the lamp on the screen on which it is thrown. 
II. The common house electrometer.—This instrument consists 


of :— 
1. A thin flint-glass bell, coated outside and inside like a Leyden 
hial, with the exception of the bottom inside, which contains a 
ittle sulphuric acid. 

2. A cylindrical metal case, enclosing the glass jar, cemented to 
it round its mouth outside, extending upwards about an inch and a 
half above the mouth, and downwards to a metal base supporting 
the whole instrument, and protecting the glass against the danger of 
breakage. 

‘8. Acover of plate glass, with a metal rim, closing the top of the 
cylindrical case of the instrument. 

4. A torsion head, after the manner of Coulomb's balance, sup- 
ported in the centre of the glass cover, and ‘bearing a glass fibre 
which hangs down through an aperture in its centre. 

5. A light aluminium needle attached across the lower end of the 
fibre (which is somewhat above the centre of the glass bell), and a 
stiff platinum wire attached to it at right angles, and hanging down 
to near the bottom of the jar. 

6. A very light platinum wire, long enough to hang within }th 
of | - inch or so of the bottom of the jar, and to dip in the sulphuric 
acid. 

7. A metal ring, attached to the inner coating of the jar, bearing 
two plates in proper positions for repelling the two ends of the 
aluminium needle when similarly electrified, and proper stops to 
limit the angular motion of the needle to within about 45 deg. from 
these plates. 

8. A cage of fine brass wire, stretched on brass framework, sup- 
ported from the main case above by two glass pillars, and partially 
enclosing the two ends of the needle, and the repelling plates, from 
all of which it is separated by clear spaces, of nowhere less than 
one-fourth of an inch of air. 

9. A charging electrode, attached to the ring 7, and projecting 
over the mouth of the jar to the outside of the metal case 2, through 
a wide aperture, which is commonly kept closed by a metal cap, 
leaving at least one quarter of an inch of air round the projecting 
end of the electrode. 

10. An electrode attached to the cage 8, and projecting over the 
mouth of the jar to the outside of the metal case 2, through the 
centre of an aperture, about a quarter of an inch diameter. 

This instrument is adapted to measure differences of potential 
between two conducting systems, namely, as one, the aluminium 
needle 5, the repelling plates 7, and the inner coating of the jar, and, 
as the other, the insulated cage 8. This latter is commonly con- 
nected by means of its projecting electrode 10, with the conductor 
to be tested. The two conducting systems, if through their project- 
ing electrodes connected by a metallic wire, may be electrified to any 
degree, without causing the slightest sensible motion in the needle. 
If, on the other hand, the two electrodes of these two systems are 
connected with two conductors, electrified to different potentials, the 
needle moves away from the repelling plates; and if by turning the 
torsion head it is brought back to one accurately marked position, 
the number of degrees of torsion required is proportional to the square 
of the difference of potentials thus tested. 

In the ordinary use of the instrument, the inner coating of the 
Leyden jar is charged negatively, by an external application of 
electricity through its projecting electrode 9. The degree of the 
charge thus communal is determined by putting the cage in 
connection with the earth through its electrode 10, and bringing the 
needle by torsion to its marked position. The square root of the 
number of degrees of torsion required to effect this measures the 
potential of the Leyden charge. This result is called the reduced 
earth reading. When the atmosphere inside the jar is kept suf- 
ficiently dry, this charge is retained from day to day with little 
loss; not more, often, than 1 per cent. in the 24 hours. 

In using the instrument the charging electrode 9 of the jar is 
left untouched, with the aperture through which it projects closed 
over it by the metal cap referred to above. The electrode 10 of the 
cage, when an observation is to be made, is connected with the con- 
ductor to be tested, and the needle is brought by torsion to its marked 
position. The square root of the number of di of torsion now 
required measures the difference of potentials between the conductor 
tested and the interior coating of the Leyden jar. The excess, posi- 
tive or negative, of this result above the reduced earth reading, mea- 
sures the excess of the potential, positive or negative, of the conductor 
tested above that of the earth; or simply the potential of the con- 
ductor tested, if we regard that of the earth as zero. 

III. The portable electrometer is constructed on the same electrical 
principles as the house electrometer just described. The mode of 
suspension of the needle is however essentially different; and a 
varied plan of connection between the different electrical parts has 
been consequently adopted as more convenient. In the portable 
electrometer, the needle is firmly attached at right angles to the 
middle of a fine platinum wire, tightly stretched in the axis of a 
brass tube with apertures in its middle to allow the needle to project 
on the two sides. One end of the platinum wire is rigidly connected 
with this tube; the other is attached to a graduated torsion head. 
The brass tube carries two metal plates in suitable positions to repel 
the two ends of the needle in contrary directions, and metal stops to 
limit its angular motion within aconvenient range. The conducting 
system composed of these different parts is supported from the metal 
cover or roof of the jar, by three glass stems. The torsion head is 
carried round by means of a stout glass bar, projecting down from a 
pinion centred on the lower side of this cover, and turned by the 
action of a tangent screw presenting a milled head, to the hand of 
the operator outside. The conducting system thus borne by insu- 
lating supports is connected with the outside conductor to be tested 
by means of an electrode passing out through the centre of the top 
of the case by a wide aperture in the centre of the pinion. A wire 
cage, surrounding the central part of the tube and the needle and 
repelling plates, is rigidly attached to the interior coating of the 
Leyden jar. It carries two metal sectors, or “ bulkheads,” in suitable 
positions to attract the two ends of the needle, which however is 
prevented from touching them by the limiting stops referred to above. 
The effect of these attracting plates, as they will be called, is to in- 
crease very much the sensibility of the instrument. The square root 
of the number of degrees of torsion required to bring the needle to a 
sighted position near the repelling plates measures the difference of 
potentials between the cage and the conducting system, ae 
of tube torsion-head repelling plates and needle. The metal roof o 
the jar is attached to a strong metal case, cemented round the outside 
of the top of the jar, and enclosing it all round and below, to protect 
it from breakage when being carried about. There are sufficient 
apertures in this case, opened by means of a sliding piece, to allow 
the observer to see the needle and graduated circle (torsion head), 
when using the instrument. On the outside of the roof of the jar a 
stout glass stem is attached, which supports a light stiff metallic 
conductor, by means of which a burning match is supported, at the 
height of two or three feet above the observer. This conductor is 
connected by means of a fine wire with the electrometer, in the 
manner described above, through the centre of the aperture in the 
roof. An artificially dried atmosphere is maintained around this 
glass stem, by means of a metal case surrounding it, and containing 
receptacles of gutta percha, or lead, holding suitably shaped pieces 
of pumice stone moistened with sulphuric acid. The conductor 
which bears the match projects upwards through the centre of a 
sufficiently wide aperture, and bears a small umbrella, which both 
stops rain from falling into this aperture, and diminishes the circu- 
lation of air, owing to wind blowing round the instrument, from 
taking place to so great a degree as to do away with the dryness of 
the interior atmosphere required to allow the glass stem to insulate 
sufficiently. The instrument may be held by the observer in his 
hand in the open air without the assistance of any fixed stand. A 
sling attached to the instrument, and passing over his left shoulder, 
much facilitates operations, and renders it easy to carry the apparatus 
to the place of observation, even if up a rugged hill side, with little 
risk of accident. 





(To be continued.) 





MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
February 5th, 1861. 
J. C. Dysr, Esq., Vice-President, in the Chair. 
_ Mr. Joun Curtis communicated his observations of the fall of rain 
in the years 1860, 1859, and 1858, and compared them with Dr. 
Dalton’s average for 47 years, and with the mean of the last 72 and 
75 years. The following is a summary of the results :— 
Average from 1794 to 1860 .. 4. 1. «. «+ +. 86°46 inches. 
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Comparing the last year with 1859, it was found that 
The number of rainy days in 1860 were 28 days above that in 1859. 


The amount of evaporation »» Was 092in. below 
The mean temperature » Was 3°13 deg. below a 
The highest temperature in shade » Was 37 deg. below aa 
The lowest temperature in shade »  Wwasl09 deg. below a 
The highest temperature in sun » Was 60 deg. below 2” 
The lowest temperature on grass » Was 19) deg. below " 
The mean of barometer »» Was 0°03] in. below es 
The number of days of snow »» Were 8 more than 9 


Dr. Crace Calvert stated that in consequence of having found 
lead in snuff packed in leaden cases, he had examined tea, chicory, 
&c., but without discovering lead in them, which he attributed to the 
rotection afforded, in some instances, by the interposition of paper 
tween the article and the leaden case, and in others to the absence 
of sufficient moisture to promote chemical action. 

One of the medals struck on the occasion of the coronation of the 
resent King and Queen of Sweden, presented to the society by the 
niversity of Christiania, excited much admiration on account of the 

excellence of metallurgy it displayed. 

A paper “On the Kaloscope,” by Mr. W. H. Heys, was read by 
Mr. George Mosley. This paper was communicated by the Micro- 
scopical Section, and an abstract will be found in the proceedings, 
No. 8, under that head. 


PHYSICAL AND MATHEMATICAL SECTION. 
January 3lst, 1861. 


Mr. Mosley read from the Gibraltar Chronicle of the 8th instant, 
an abstract of meteorological observations taken at the Royal 
Engineers’ Observatory, Gibraltar, during the year 1860. From 
the results given it appeared that while the weather in Eng- 
land during the last summer and autumn had been unseasonably cold 
and wet, at Gibraltar, on the contrary, it had been remarkably warm 
and dry. During the six months from the 30th of April to the Ist 
November, the fall of rain at Gibraltar had been only 1/237 in., 
whilst at Manchester, according to Mr. Vernon’s returns, it had been 
21°858 in. It was also remarkable that the maximum degree of 
humidity of the air at Gibraltar, as determined in the usual way by 
the wet and dry bulb thermometers, occurred on the 30thof Septem- 
ber, during the long period of drought. ‘The average fall of rain at 
Gibraltar, from eight years’ observations, is 41°2 in.; but during 
1860 the amount collected in a gauge on the ground, was only 
34°874 in., and in a gauge 25 ft. above the ground, 32°358 in. The 
mean pressure of the atmosphere for th» ,«ar, at 50 ft. above mean 
water level, was 30°001 in.; the mean t mperature 64°°9, and the 
mean dew point computed was 57°4. 

Mr. Baxendell communicated the following table of the fall of rain 
at the Flosh, Cleater, near Whitehaven, during the last three years, 
drawn up from observations made by Thomas Ainsworth, Esq., a 
corresponding member of the Society :— 




















| | 
| 1858, 1859. 1860. 
January 3°495 5415 7672 
February.. ee 0°465 4477 2647 
March . ° 0 8°665 4°507 5°030 
April . ni 2°575 4-017 2°627 
May. © ee es ce 3°855 0-400 3-660 
SQMB.. oc © oe 2°235 2°585 4-622 
July 2. oo oe 4000 2-037 2-222 
August ee . 3°157 6°332 6°650 
September ° 0 ° 5667 6°247 2-030 
October .. eo ee 6°610 4°325 9122 
November oo ee 1-400 4°737 2012 
December os oe 4°665 4120 5610 
Total 1. os 41°789 | 50°099 53°804 





Mr. Baxendell, referring to a letter by Dr. Wolf, of Zurich, in- 
serted in No. 1,289 of the “ Astronomische Nachrichten,” on the 
variations in the frequency of the solar spots, exhibited a diagram 
showing such frequency by the relative lengths of ordinates laid off 
from a line representing the time. Treating Dr. Wolf's data by the 
method of least squares, Mr. Baxendell had deduced a mean period of 
11-086 years, the mean epoch of minimum frequency being 1732-96. 

Mr. T’. Heelis read a paper “ On Meteorological Observations, and 
Observations of the Temperature of the Atlantic Ocean, made on 
runs from Liverpool to Gibraltar, and from Gibraltar to Liverpool, 
in September, 1860.” 

This paper was considered by the section worthy of being printed 
in the Memoirs, and will be read at an ordinary meeting of the 
society. 

In the course of a discussion which ensued on the red colour of 
the sky, often observed as an indication of approaching bad weather, 
Mr. Binney mentioned that Mr. Dancer had shown him an aurora 
borealis of a pale greenish white colour, which, when observed 
through glass upon which moisture had been deposited, appeared red. 

Mr. Baxendell mentioned that several fogs, especially those which 
had occurred in the early part of the present winter, had been 
observed by him to be luminous, and that Mr. Crosse, the electrician, 
had found many fogs to be highly electrical. 


Growrs or Bone.—At various times Dr. Ollier’s experiments have 
been described on the reproductive power of the periosteum, by 
means of which he obtained bone in various shapes; and also his 
application of those curious results to the reproduction of bone after 
extirpation, by preserving the periosteum, The same gentleman 
has now addressed a paper to the Academy of Sciences on a question 
connected with this subject, viz., whether, a piece of bone having 
been cut out, both stumps grow equally, or whether one of them 
grows faster than the other; a question of some importance, since it 
may enable the operator to judge at what 4 the excision may be 
made in the manner least prejudicial to the patient. ‘To elucidate 
this point, Dr. Ollier has inserted leaden nails in the exact centre of 
the longitudinal diameter of the bones of young animals, such as 
rabbits, lambs, and chickens, and found, after the lapse of a few 
weeks or months, as the case might be, that the increase had taken 
place more on one side than on the other. M. Flourens had already 
remarked that the tibia grew more from above than from below ; but 
Dr. Ollier has arrived at a more perfect conclusion, and shows that, 
while the humerus increases more in length by its upper than by its 
lower extremity, the radius and ulna, on the contrary, increase more 
by their lower than by their — extremities. The order is 
inverted in the lower members, the femur increasing more by its 
lower extremity than by the upper; while the tibia, which, with the 
fibula, is the same in the leg as the radius and ulna in the arm, 
grows by its upper extremity more than by the lower one. In a 
word, in the upper members the greatest increase is perceptible at 
the extremities furthest from the elbow-joint, while in the lower 
members the extremities farthest from the knee-joint are those 
which grow the least, 
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SOCIETY OF ARTS. 
Wednesday, 6th February, 1861. 
Sir Tuomas Pours in the Chair. 
ON THE PRESENT CONDITION OF THE WATER SUPPLY OF 
LONDON. 


By Georcs R. Burnet, C.E., F.G.S8., F.8.A. 

A Few years since public attention was called, in a very prominent 
manner, to the numerous questions connected with the quality and 
the mode of distribution of water in the metropolis, and a very 
expensive Parliamentary contest was waged between the advocates 
of the existing companies on the one side, and the General Board of 
Health on the other, which for a time clothed the whole subject with 
interest. After the excitement of the contest had passed away the 
public interest seemed to have subsided ; and, at the present day, the 
London population is contented to enjoy the advantages of the water 
supply it possesses, without much inquiry into the means and 
agencies employed in securing that blessing. Nevertheless, the 
subject is one of sufficient importance to merit an occasional review ; 
and as some very able persons connected with the administration of 
the laws affecting the public health have felt called upon to make 
what may be considered to be accusations against the quality of the 
London water supply, it has seemed to me desirable to bring about, 
if possible, an open discussion as to the merits and demerits of the 
present water supply, and as to the feasibility of some of the schemes 
proposed to thon: its defects. In some cases the operations of the 
waterworks companies, subsequently to the passing of the Act of 
1852, have also raised questions of the highest interest with respect 
to the subterranean geology of London, which I think merit more 
attention than they have yet received, and it will be my object 
briefly to allude to the conclusions fairly to be drawn from the facts 
observed with respect to them. 

London, as you must all know, is built in the centre of a large 
basin of the tertiary formations composed mainly of stiff blue clays, 
underlying occasional patches of sands and gravels, and consisting 
at its base of permeable sand and mottled clays. The basement beds 
rest upon a depressed surface of chalk; and if, for the present, we 
limit our survey to the superficial geology, we find that around the 
lower margin of the chalk the subcretaceous formations outcrop in 
the valley of the Thames, to be sueceeded by the oolites, and that 
none of the affluents of that river flow from any of the strata older 
than the oolites. All these formations, it is important to observe, 
are of more or less a movable character, and their materials can 
easily be disturbed by heavy rains; moreover, nearly the whole of 
the surface of the valleys of the Thames and of its afluents is under 
cultivation, and is, therefore, the more susceptible of such disturbing 
actions. Lechlade, the first point where the navigation of the small 
head streams of the ‘hames commences, is situated at about 146 
miles from London, and at an elevation of 258 ft. above low water- 
mark of London Bridge. From thence the river, called in this part 
of its course the Isis, receives the Evenlode and the Charwell, flow- 
ing from the oolite and lias groups; then below Oxford it receives 
the Thame, also from the oolite and Oxford clay; the Windrush 
and the Ock, from the chalk, or from the subcretaceous deposits ; at 
Reading it receives the Kennet from the chalk; at Maidenhead, the 
Loddon, from the Londen clay ; at Staines, the Colne, from the chalk ; 
at Ham, the Wey, from the greens and under the chalk and the chalk 
itself; and shortly beyond the junction of the Mole the tide is shut 
out by means of the ‘Teddington locks. There are a few insignifi- 
cant streams supplied to the Thames by the Bagshot sends, and, as 
we have seen, a few streams are derived from the lower reen sands ; 
but nearly all the affluents and the main stream are supplied by 
the formations which are likely to communicate to their waters the 
bicarbonate of lime; and from their high state of cultivation, and the 
number of inhabitants on their banks, it is fair to suppose that they 
also contain a rather large portion of organic matter. These remarks 
might be extended to the waters of the Lea and of the Ravensbourne, 
for they are both fed principally from the chalk springs of their re- 
spective valleys, and from the surface drainage of their water sheds, 
which are, as in the case of the valley of the Thames, highly culti- 
vated. The only geological formations of a nature to supply pure, 
soft. waters, in sufficient quantities for the consumption and the waste 
of a town like London, are situated at a very great distance from it. 
The Bala Lake, to which it has been proposed to resort, is, in fact, 
situated at about 170 miles, as the crow flies; nor are there any large 
bodies of water of a similar character to it to be met with nearer the 
metropolis, nor are any of the primary or plutonic rocks to be found 
within a reasonable distance. 

In addition to the sources of water supply provided by the river 
and its aflluents, the inhabitants of London were able formerly to 
derive a large quantity of water from shallow wells, sunk in the 
superficial gravels, or from deep wells sunk into the sand beds of the 
London clay, or into the subjacent chalk. For all municipal pur- 
poses the wells in the gravel have long since become useless, and, 
both on thescore of the quantity and of the quality of their waters, they 
may be here pissed over, especially as the recent inquiries with 
respect to the effect of their waters upon the diffusion of the cholera, 
have raised so strong a feeling against their use, that no one would 
dare now to recommend those waters for any other purpose than for 
filling such pieces of ornamental water as the Serpentine or Bt. 
James's-park, The deep wells in the basement bed still yield large 
quantities of water in some parts of London, and they are of great 
local value to manufacturers; but in other parts of the hydrographical 
basin of the metropolis, in consequence of the existence of a series of 
upheavals and displacements, the supply to the underground beds is 
so intercepted, and, at the same time, so great is the demand upon 
them, that, even in the most favourable places, they ave gradually 
becoming exhausted. In the works of Messrs. Prestwich, Mylne, 
Braithwaite, Clutterbuck, &c., will be found a great mass of informa- 
tion on the subject of the gradual exhaustion of the subterranean 
water-bearing strata of London; and the permanent depression of 
the water-level in them has actually become an evil of serious prac- 
tical magnitude to the factories which rely on this source of supply. 
It seems, however, that as much as 20 million gallons per day are 
still drawn from the various wells about London, but now princi- 
— from the chalk. After the incessant rains we have had ie the 
ast eighteen months, it is — that the level of the water in 
these wells may have risen, but the first drought will caase it again 
to fall, and every improvement which takes place in the land 
drainage of the exposed surfaces of the water-bearing strata must 
tend to increase the exhaustion of their lower basin. 

Although the exhaustion of the chalk, and of the basement bed of 
the London clay, has been thus markedly ascertained, it is curious 
that the Kent Waterworks Company should lately have succeeded 
in bringing to the surface a very large quantity of water by means 
of some wells sunk in the valley of the Ravensbourne, just before 
it falls into the Thames, and in the chalk itself. The veld of these 
wells is sufficiently great to enable the company to dispense almost 
entirely with its supplies from the Ravensbourne, and the water is 
bright, clear, and singularly wholesome and pleasant, It seems to me 
that the explanation of this anomalous flow of water is to be 
accounted for by the interference with the flow of the subterranean 
currents in the lower beds of the chalk—firstly, by the great line of 
fault which has given rise to the valleys of the Lea and of the 
Ravensbourne on the respective sides of the Thames; and, secondly, 
by the upheaval, in an east and west direction, which is known to 
exist between Windsor, Brentford, Deptford, Shooter's-hill, Grays, 
and the extreme north-westerly point of the embouchure of the 
Medway. In all probability, also, the same upheaval has thrown to 
the surface the spring which has lately been shown to exist on the 
north bank of the Thames, opposite to Gravesend; and I should be 
much disposed to believe that for many years to come large quantities 
of water would be obtainable from both the wells of the Kent 
Waterworks Company and from the newly-discovered spring, 
without producing any sensible depression of the water-line. At 


Woolwich, it is true, the Plumstead Company were obliged to sink, 
or to bore, to a maximum depth of 525 ft. before it could obtain 
even a small supply; but their works were placed on the lower side, 
in the direction of the dip of the north and south fault of the 





Ravensbourne valley, and between the latter and the valley of Cray 
and Darent; so that the contributing area was foreedly a limited | 
one, especially as the boring was not carried down to the more | 
permeable and more highly-charged strata at the base of the chalk. | 
I have heard of artesian borings having lately been successfully made 
in the chalk in Bermondsey; and I have little doubt but that similar 
results would be obtained by sinking down to the chalk marl near 
the margins of any of the lines of fault already noticed; the effect 
of pumping liberaHy from such wells would, however, only be to | 
exhaust the supply i and, in time, it would be found that the heno- | 
mena already observed in the upper chalk would be reproduced in the 
lower beds. It would be long, no doubt, before this effect would really 
take place; and in the meantime we may dwell with satisfaction on 
the discovery of the new sources of supply at Deptford and at Gray’s. 

The history of the wells in the Deptford valley is the more 
interesting from the fact of the failure of the attempt to secure a 
large supply of water from a deep well at Highgate, and it seems to 
me also to point a moral, which might be very useful to all con- 
nected with well-sinking. The Highgate well was commenced with 
the belief that by passing through the London clay and its subor- 
dinate beds, the chalk, the upper green sand and the gault, a supply 
would be obtained from the lower green sand, in the same manner 
as at the artesian well of Grenclle. It was known that the lower 
green sand outcropped on the margin of the gault all round the 
northern, western, and southern sides of the London basin; and 
certainly there was no 2 priori reason for doubting the continuity of 
the stratum beneath London, But after passing the various strata, 
including the gault, in the precise order anticipated, and of a total 
thickness of 1,113 ft. 6 in., the boring tools, instead of entering upon 
the lower green sand, as was then anticipated, passed into a series 
of beds of sands, sandstones, red clays, &e., which have been con- 
sidered by geologists to belong to the new red sandstone series. 
From the results of some other borings recently made near London, 
I am disposed to believe that these beds are members of the Wealden 
series rather than of the new red sandstone, notwithstanding the 
apparent confirmation of the latter theory by the results of the 
borings at Calais, Ostend, and-Harwich, to which I hope to be able to 
call your attention on a future occasion ; but to whatever portion of 
the geological series they belong, the effect of their intrusion has 
been entirely to intercept the flow of the water of the lower green 
sand under London. Under such circumstances it was manifestly 
impossible that water should be obtained at the Highgate well from 
that formation; and as the chalk, the chalk marl, and the upper 
green sand yielded comparatively no water, the prosecution of the 
works was abandoned. It may be added that the Hampstead Com- 
pany, at whose expense they had been carried on, was shortly after- 
wards compelled to part with its district to the New River Company. 

Now the lesson which may be learnt from this story seems to me 
to be, that there is little chance of finding water in any deep well, in 
formations like the chalk, if that well should be sunk in the inter- 
mediate zone between two great lines of fissures, such as have given 
rise to the outbursts of the springs in thy valleys of the Colne and of 
the Lea; and it is to be observed that the indications of these lines 
of disturbance are to be traced on the south side of the Thames 
respectively in the valleys of the Wey and of the Ravensbourne. It 
would seem as though the subterranean waters accumulated near the 
edge of the fault, and were there forced to the surface, and it is 
worthy of notice that the springs which supply the four rivers above 
mentioned almost all rise on their western banks; that is to say, on 
the bank corresponding with the upper edge of the dip of the strata. 
In such cases the water might even be foreed up a free open passage 
between the disrupted faces more easily than it would rise in a well 
sunk through the superincumbent strata; and, a current once esta- 
blished in such a direction, a well sunk near the apex of the inter- 
mediate district would not receive a larger supply than would arise 
from the precise area itself had laid bare. The water flowing in the 
intercepted stratum for a width equal to the dimensions of the well 
would flow into the latter, but no more; and the only way of 
increasing the yield of such a well would be by driving a heading 
across the line of dip, at the level of the water-bearing zone. This 
at least is certain, viz., that at Highgate and at Woolwich, the wells 
were sunk below the natural water-line of the valleys of the Lea or of 
the Ravensbourne, and no considerable volume of water was 
obtained in either of them. 

Now to revert to the condition of the actual water supply of 
London, you must be aware that subsequently to the passing of the 
Metropolis Water Act of 1852, all the companies have been obliged to 
remove their sources of supply from positions where the waters were 
likely to be affected by the tidal action, or by the emanations of 
large manufacturing districts. ‘The West Middlesex, Grand Junc- 
tion, and Southwark Companies take their water from the same spot 
ov the banks of the Thames, above the village of Hampton, and 
above the second lock on the navigation ; the Lambeth and Chelsea 
Companies take their water from Kingston, above the Teddington 
lock; the East London and the New River Companies take their 
water from the Lea, the first from a lateral branch from the main 
stream given off above Clapton, and the latter from the river above 
Ware ; whilst the North Kent Company takes its waters principally 
from its wells, and partially from the Ravensbourne. In all cases, 
the companies are bound to filter their waters, and the arrangements 
for that purpose are of the most elaborate description, and are, more- 
over, very conscientiously carried into effect. All the storage 
reservoirs are covered, and, in fact,every precaution has been taken 
to ensure the purity and the good quality of the waters supplied to 
the inhabitants of London. Whatever can be effected by skill and 
science for these purposes has been done, and yet month after month 
the Registrar-General has thought it to be his duty to make com- 
parisons between the water supplies of London and some other 
towns, which appear to lead to the conclusion that the London water 
companies supply a fluid of a very objectionable quality, even if they 
do not point to the necessity of a radical change of the whole system 
here adopted. 





(To be continued.) 








ROYAL GEOGRAPHICAL SOCIETY. | 

A seeming of this society was held on Monday evening, Lord | 
Ashburton, president, in the chair. 

The President, in opening the discussion on the North Atlantic | 
Telegraph, observed that the geographical features connected with 
the scheme were before the public (see the Times of Friday, Feb- 
ruary 1), and he hoped the meeting would have the assistance of | 
several eminent travellers present who had visited the region in | 
question. 

Sir Edward Belcher, R.N., said that he had accompanied the 
deputation to Lord Palmerston, and was glad to find that the argu- ; 
ments then used had been thoroughly realised. He expected that a 
great bank would be found between the Faroes and Iceland and 
Greenland ; and as to the existence of reefs, from which difficulties 
were anticipated, he believed they would serve as a defence, because | 
they would prevent the ice coming down. Sir Edward bore witness 
to the value of the soundings which had been carried out by Sir 
F. L. M’Clintock. 

Captain Sherard Osborn said that no doubt could exist as to the 
practicability of the route after what they had heard from the dis- 
tinguished navigators who had read their papers at the last meeting. 
The soundings showed that, with but an occasional exception, the 
depth never exceeded 1,000 fathoms. ‘The principal ditticulty was 
in carrying the cable within the 150 fathoms depth on the Labrador 
coast, where it might be exposed to the action of icebergs. The 
great point would be to push the 150 fathoms mark as far in towards 
the coast as possible. There was evidence, however, from the 
soundings made by Captain M’Clinteck that the bank off Hamilton 
Inlet was 200 fathoms in depth, and that tish and shells were 
brought up, showing that the bergs did not rip up the bottom in the 
sweeping manner which some had alleged, and that the risk to the 
cable was therefore not so great as had been imagined. With 
regard to the aurora borealis and the intense cold being likely to 
affect the electric current, if any apprehensions existed on that 





| surface in the engine, the boiler alone giving 1,000 ft. 


head, they were set at rest by the fact that when Captains Kellett 
and M’Clintock were beset in the ice a few seasons ago, in 74} deg., 
a much more northerly latitude than the line of the proposed route, 
they established a telegraphic communication between the two ves~- 
sels, and maintained it without any difficulty. 

Mr. John Ball said that, while acknowledging all that had been 
achieved, and believing in the practicability of the northern route, 
they ought not to underrate the obstacles that still remained. The 
description given of the interior of Iceland showed that there was 
an extensive desert to be traversed, where there was no grass for 
horses, and no timber to form the piles with; nor did he think the 
difficulties on the coast of Labrador had been sufficiently considered, 
and that before they could be solved it might be necessary to make 
a more careful survey. 

Sir R. Murchison briefly observed that he was disposed to accept 
as conclusive the opinion of the Arctic navigators who had examined 
and had pronounced in favour of the scheme. He had no interest in 
the undertaking, except in a geographical point of view, yet he must 
say the promoters had put their case ably before the public, and that 
the gentlemen associated with the other lines must admit that they 
had done so in a clear, fair, and candid manner. Sir Roderick con- 
cluded by acknowledging the valuable assistance which had been 
rendered by their friends, the Danes, to the undertaking. 

Dr. Jobn Rae, in reply to Mr. Bale as to the difficulties in Iceland, 
said that in his journey across that island he and his party never 
wanted grass. ‘They rode thirty miles a day with the same horses, 
some of them carrying men weighing fourteen and fifteen stone, and the 
journeywas made in thirteen days withoutany impediment. The horses 
were in the habit of carrying te of 200 lb., and would, therefore, 
be able to convey piles into any district where they might be 
required, The southern route across the island was still easier. 

Mr. Galton read extracts from Mr. Stuart's Diary of his explora- 
tions, undertaken previously to his late daring adventure through 
the centre of Australia towards the Gulf of Carpentaria. He dis- 
covered well-watered districts and springs belonging to the basin of 
Lake Torrens. Drift-wood and rubbish were found 15 ft. high on 
the trees bordering the river Neale, proving the large quantity of 
water which during the rainy season must pour through the 
valley. His examinations extended to lat. 27°30 deg., between long. 
135 and 136 deg., but he could not reach the northern limit of the 
vast lagoon discovered. Indications of gold were found, but 
his health having broken down he returned, and succeeded 
with Mr. Kekewich and two men in reaching Chambers Creek 
ou the 2st of January, 1860, after an absence of about three 
months. 

Sir R. Murchison reviewed at some length the data collected by 
various explorers, and expressed his belief that, notwithstanding 
the discovery of an extensive fertile region in the interior by Mr. 
Macdouall Stuart, there was, as he had originally surmised, a vast 
saline desert to the eastward. 

Mr. Baker, of South Australia, believed that the theory of Sir R. 
Murchison would prove to be correct, and mentioned a variety of 
facts and indications in support of it. 

Colonel Gawler, late Governor of South Australia, urged the 
great importance of Mr. Stuart's discoveries, in making which he 
had been so nobly assisted by Messrs. Chambers and Finke, and 
which had proved the practicability of forming a route from the 
south-east colonies to the north-west coast, and enforced the advan- 
tage of establishing without delay a new colony on that coast. 

The meeting then adjourned to the 25th inst., when the President 
hoped that a paper by Mr. Du Chaillu on “The Gorilla Country of 
West Equatorial Africa,” and one by Consul Pemberton Hodgson, 
on “Japan,” would be ready. 





Enorneertnag Works 1n Canapa.—The oldest railway in Canada, 
a short line called the Laprarie and St. John, was opened for traflic 
in July, 1856. From that period until the year 1849 little progress 
was made in the extension of railways. At the commencement of 
1857 there were 1,402 miles of line in operation, and at the present 
time the mileage is 2,093, and the number of railways fifteen, all 
which, with one exception, had been constructed between 1852 and 
1860. The three principal lines are the Buffalo and Lake Huron, 
the Great Western, and the Grand Trunk. They run longitudinally 
through separate divisions of Canada, and were constructed with a 
view to secure a share of the larger traffic in passengers, goods, and 
agricultural produce, which finds its way from the Western States 
to the Atlantic seaboard, and vice versd. The Welland Railway 
(25 miles long) was constructed two years ago, mainly for the trans- 
portation of grain in bulk and heavy goods, in opposition to the 
Welland Canal, which has an ascent of upwards of 300 ft. of lockage 
to overcome between Lakes Ontario and Erie. All the other lines 
depend chiefly upon local traffic. ‘The Canadian railways have 
nearly all a uniform gauge of 5 ft. 6 in., and are all single lines. 
The average cost per mile of the main lines has been about 75,000 dols., 
inclusive of rolling stock and other expenses. ‘The cost of the 
branches range from 30,000 dols. to 40,000 dols. a mile. The bridges 
are generally built of timber, which it is thought cheaper to renew 
every ten years, than to build at first in stone or iron. But on the 
Grand Trunk the bridges consist chiefly of tubular iron girders, 
and on the Great Western main line there are also some wrought~ 
iron bridges. ‘The capital embarked in Canadian railways amounts 
at present to about 100,000,000 dols., of which 20,000,000 may be 
considered as the contribution of the province of Canada, inasmuch 
as the interest on that amount is an annual charge upon its revenue. 
—The only other engineering works constructed in Canada during 
the last few years were the deepening and improvement of the river 
St. Lawrence, between Montreal and Quebec, the erection of light- 
houses in the Gulf of St. Lawrence, and works for the supply of 
water to Quebec, Montreal, and Hamilton.—American Railway Times. 

Anotuer New Locomorive.—It is now several months since the 
first locomotive built at the workshops of the Great Western Railway 
was turned out to take its place on the line, and it has been steadily 
at work ever since. Yesterday another, but better, locomotive than 
the “ George Stephenson,” left the depot here for Toronto; having 
a few days before made a trial trip a short distance along the line. 
The “Scotia,” which is the name of the new locomotive, is of a 
somewhat different build to the one which preceded it, and is chiefly 
remarkable as having been constructed to throw more heat, and being 
adapted for either wood or coal fuel. It is for freight purposes, and 
of the usual power of large engines. The boiler is of wrought steel, 
and will be remembered as having been an exhibition at the Pro- 
vincial Fair held here in September. The cylinders are 16 in. 
in diameter, and 24 in. stroke; there is 1,100 ft. of — 

16 
driving wheels, six in number, are of wrought iron, and 5 ft. 
in diameter. The valve gearing is similar to that patented by 
Mr. Alexander Allan, of the Scottish Central. The frames are 
of wrought iron, weighing 1,200 Ib., and the smoke stack is 
constructed upon the patent of Mr. Joseph Marks, by which 
stack very considerable saving in fuel has been accomplished, and 


| the same engine is also supplied with his patent “ Lubricator,” 


which gives a regular supply of lubricating material to the cylinders, 
valves, and pistons. ‘The last improvement attached to the engine 
is a patent “ feed-water heater,” invented by Mr. Richard Eaton, by 
the use of which a saving of 15 per cent. in the fuel is effected. The 
locomotive was made in the shops of the Great Western, under the 
supervision of Mr. Richard Eaton, superintendent of the locomotive 
department of the railway, and the cylinders were cast by Mr. 
Gartshore, of Dundas. A new tender accompanies the engine, 
capacity 2,000 gals. of water. ‘Together, the engine and tender 
weigh 50 tons. The locomotive, at starting, presented a very fine 
appearance, and Mr, Eaton appeared to be justly proud of the handi- 
work of his department. The boiler is the only one of the kind, 
and the locomotive will bear comparison with the best ever con- 
structed either in Great Britain or America. The Scotia left at 
12.15 p.m., driven by Mr. Marks. Another locomotive, to be 
named the Erin, will shortly follow the Scotia, and the Britannia, 
which is hardly so far advanced, will be the fourth on the list— 
Canadian Journal. 
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RAILWAY MATTERS. 

Tue report of the Great Western gives the cost of the Paddington 
station as £649,566. 

Tue South Wales Company have applied for power to 
£400,000 additional capital. 

Tue London and North-Western dividend will, it is expected, be 
at the rate of 5} per cent. per annum, 

Tue dividend on fhe London and Blackwall will, it is understood, 
be at the rate of 4 per cent. per annum. 


raise 


Tue Caledonian dividend, it is expected, will be at the rate of 5} | 


per cent. per annum on the ordinary stock. 

Tue London and North-Western directors advertise for tenders 
for the construction of a branch railway of 4} miles from Edgehill to 
Garston, 

Tue Midland Railway now has 454 locomotive engines, 17 new 
goods’ engines having been purchased during the last half year. 
These engines are worked upon 678 miles of line. 

Tue traffic receipts of the railways in the United Kingdom, for 
the week ending 2nd inst., were £489,220, and for the corresponding 
week of last year, £455,895, showing an increase of £33,325. 

Tue New Cannon-street branch of the Charing-cross Railway is 
to be 900 yards, or rather more than half a mile, long, and, in- 
cluding a bridge over the Thames, is estimated to cost £525,100. 

Tne North-Eastern and the Midland Companies propose jointly 
to construct branches of ten miles in length, at a cost of £135,000, 
from Arthington, up the Valley of the Wharfe, to Otley and Ilkley. 

Tue Lancashire and Yorkshire dividends have been declared, that 
on the ordinary shares being at the rate of 6 per cent. per annum. 
The company have projected forty-seven miles of new lines at an 
estimated cost of £1,155,000. 

Tue Lancashire and Yorkshire Railway carried 8,395,000 
passengers in the last half year of 1860. The average mileage of 
each passenger, which was 13 miles in 1857, is now 104, the average 
receipts from all passengers being lessthan 1d. per mile. 

Tue Paris, Lyons, and Mediterranean Railway, whose lines now 
comprise 1,201 miles, is the largest establishment of the kind 
anywhere. Its receipts for January were £356,667, whilst those of 
the London and North-Western (966 miles) were £290,093. 

An experiment has been in progress, during the last two years, on 
the Lancashire and Yorkshire Railway, to determine the best kind 
of rails, “every possible description, without regard to price,” 
having been put down where the trafiic was heaviest. The results 
ave not yet determined. 

Tne North-Eastern Railway half-yearly dividends are, viz.:—On 


| trial at Portsmouth. 
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| 
| 
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| 
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the Berwick capital stock, at the rate of 5 per cent. per annum; on | 


and on the York and Leeds stocks respectively, at the rates of 5 and 
3 per cent. per annum. 

Tue London and South-Western Company's net revenue for the 
half-year ending 31st December, 1860, is given in the directors’ 
report as £187,686, which, with a previous surplus, leaves a balance 
available for dividend of £190,783. 
rate of 5} per cent. per annum. 

Mr. Miner Gipson, President of the Board of Trade, stated, in 
reply to a question put by Mr. Bentinck, a few evenings since, in 
the House of Commons, that it was not the intention of the Govern- 
ment to ask for further powers with respect to railways, and to the 
prevention of railway accidents. 

Tue West London Extension Railway Company have applied for 
power to raise £105,000 additional capital, to be contributed as 
follows:—London and North-Western, £35,000; Great Western, 
£35,000; London and South-Western, £17,500; and London, 
Brighton, and South Coast, £17,500. 

THE severe season and continued wet weather of 1860 told 
severely on the permanent way of our railways. On the London 
and South-Western the extra cost for maintenance, for the last half- 
year, was upwards of £8,000, upwards of £5,000 having been ex- 
pended in repairing some very heavy slips in the clay districts. 

It is announced that one of the first Parliamentary Bills to be 
presented to the Corps Législatif will be one for opening to the 
public the railway round Paris (Chemin de Fer de Ceinture). It was 
approved on the 6th inst. by the Consultative Committee of Roads 
and Bridges, and it will be submitted as an extraordinary expense 
to the approbation of the Corps Législatif. 

Tne time fixed for the completion of the Smyrna and Aidin 
Railway, which, by the terms of the concession, expired in Sep- 
tember last, will be extended by the Turkish Government. It is 
said, too, that the issue of debentures to be placed in the hands of 
the contractor, as security for money due and to become due to him 
from the company, will be sanctioned by the Porte; but the official 
document authorising such a proceeding is still withheld. But 
twenty-seven miles of the first section of the line are in use. 

Erent railways now radiate from Melbourne, proceeding from 
three stations. The following is a list of those now in operation :— 
Melbourne, St. Kilda, and Brighton, 8 miles; Melbourne and Sand- 
ridge, 2} miles; Melbourne and Williamstown, 9 miles; Melbourne 
and Geelong, 47 miles; Melbourne and Sunbury, 24 miles; 
Melbourne and Essenden, 44 miles; the suburban two branches, 
7 miles—total 102 miles. The Sandhurst line will be opened to 
Woodend, about twenty-two miles beyond Sunbury, in March or 
April. The practicability of street tramways is under discussion in 
the City Council, and locomotives on common roads are actually in 
use in New South Wales. 7 

Tue Grand Trunk shareholders’ and bondholders’ committee, 
appointed, on the 2nd of January, to confer with the directors con- 
cerning all the affairs of the company, have made their first report. 
They recommend that the share and bondholders await the report of 
the Commissioners already appointed by the Government of Canada 
to inquire into the company’s affairs, which report is expected soon 
to reach England. The Canadian Parliament will assemble by the 
end of the present month of February, and the committee advise 
that, with the exception of petitioning that body in behalf of the 
Grand Trunk Company, no further steps be taken until it is known 
what course the Canadian Government intend to adopt. 

Tue Great Western report shows the total receipts for the last 
half-year of 1860 to have been £918,886, the expenditure £365,249, 
and the balance available for dividend £157,154. The dividend will 
be at the rate of 34 per cent. per annum, making, with the dividend 
for the first half-year of 1860, 34 per cent. for the twelve months, 
The expenditure on capital account, during the half-year, has been 
£79,799, including £52,200 on account of the Metropolitan Railway 
Subscription, and £20,000 to that for the West London Extension. 
The deficiency on the two Shrewsbury lines is £6,279. The pas- 
senger traffic has been £16,850 less, and the goods £29,230 more 
than in the corresponding period of 1859. The expenditure has 
been £15,029 greater, including about £5,500 additional cost of 
maintenance of way in consequence of the bad weather of 1860. 

THE Midland report shows the receipts for the last half-year of 
1860 to have been £1,115,397, being an increase of £105,187 as com- 
pared with the corresponding period of 1859. The dividends recom- 
mended are at the rate of 7 per cent. per annum on the consolidated 
stock, 53 per cent. on the Birmingham and Derby stock, and the 
usual preferential dividends. Mr. Kirtley reports, that “ The rolling 
stock is in goed working order, and that during the half-year 
4,399,000 miles have been run by the trains, being an increase in the 
mileage of 423,534 miles as compared with the corresponding half of 
1859. The renewals of plant for the half-year have been 14 engines, 
11 carriages, 13 brake vans, one earriage truck, and 224 wagons, 
the entire cost of which has been charged to revenue.” The super- 
intendent of permanent way, Mr. Crossley, reports that the prevalence 
of wet weather has rendered the maintenance and repairs of the 
railway more difficult and expensive than ordinary; that new per- 
manent way has been laid to the extent of 16 miles of railway; that 
considerable additions to stations have been made, the cost of which 
has been charged to revenue, and that the line and works are in good 
repair, The making of the Erewash Valley Extension and Rowsley 
and Buxton Railways has been proceeded with during the half-vear, 
but the unfavourable weather has greatly retarded the progress of 
the works, 





MISCELLANEA. 

Tue Peninsular and Oriental Company's steamer Ripon has come 
to London to be lengthened 35 ft. 

Tue screw steamer Metropolis, of London, sunk, on Tuesday 
morning, off the Hermitage Rocks, Jersey. 

M. ve Lesseps is still in Egypt, without having in any way 
advanced the prospect of a realisation of the Suez Canal scheme. 

Tue Cockatrice, new class gunboat, has just made * knots on her 

Her engines, by Penn, are of 60-horse power. 

Messrs. Guass, Extuiort, anp Co. have received a telegram an- 
nouncing the safe submersion of the telegraph cable from Utranto to 
Corfu. 

Two large steam tubular cranes have been erected by Messrs. 
Fairbairn and Sons, of Manchester, on the gun-wharf adjoining 
Chatham Dockyard. 

Tre launch of the Black Prince from the Messrs. Napiers’ yard, 
on the Clyde, did not take place,as expected, on Tuesday. ‘The launch 
has been postponed for a fortnight. 

Ir is announced that Mr. Frith’s great picture, of “ Life at a Rail- 
way Station,” has been sold, in advance of completion, for eight 
thousand seven hundred and fifty guineas. 

Rear-Apwirat Rosert Spencer Roprxson has been appointed by 
the Admiralty as successor to Rear-Admiral Sir Baldwin W. 
Walker, K.C.B., in the office of Comptroller of the Navy. 

Tue screw frigate Bristol was launched at Woolwich on Tuesday. 
Length between perpendiculars, 250 ft., extreme breadth, 52 ft., 
depth, 18 ft. 8 in., tonnage, 3,027, Engines, 600-horse power. 

Tue Isle of Wight Steampacket Company areabout to run steamers, 
built on an American model, between Southampton and Cowes. The 
steamers are to be constructed so as to carry horses and carriages as 
well as passengers. 

Ir is understood to be the intention of the Admiralty to cut down 
several of the largest and soundest line-of-battle ships, and convert 
them into plated steam batteries for harbour and coast defence, more 
especially the defence of Spithead. 

An electric telegraph wire is being suspended between King Wil- 
liam’s ‘own and the port of East London, at the Cape of Good 
Hope. Mr. Wollaston hopes that within two years Natal will be 
similarly connected with Cape Town. 

THE two great fountains in the Place de la Concorde, Paris, 
together with twenty of the great rostral columns, and 220 of the 
candelabra which illuminate that space, comprising in all 480 tons 
of iron castings, are being electro-plated with copper. 

‘THE screw steam gun vessel Speedwell was launched on ‘Tuesday 
at Deptford. Her length between perpendiculars is 146 ft. 11 in., 


the Thirsk and Malton stock, at the rate of 4 per cent. per annum; | extreme breadth 25 ft. 4 in., depth of hold 13 ft.; tonmage 425, 


| engines of 84 horse power, by Messrs. Day and Summers. 


Messrs. Atrrep D, Lewis and J. A. Stockwell, formerly with 


' Messrs. Samuda Brothers, Millwall, have commenced the construction 


The dividend declared is at the | 
| Now in England in sham Armstrong cannon and projectiles. 





of iron coasting, river, and canal boats, occupying, for the purpose, 
premises near the Thames Iron Shipbuilding Company's Works. 

We are informed, on good authority, that there is a regular trade 
The 
Suns are made out of solid forged masses of iron, and have marks 
made round them to imitate the junction of hoops, so as to deceive 
the purchasers as to their construction. 

Tue Mersey Dock Board are about to construct a gigantic 
graving dock at Birkenhead. It is to be 750 ft. long, 8 ft. wide, and 
106 ft. deep. The estimated cost is £84,000, There will be accomme- 
dation for two rows of vessels on gridirons at each side of the dock, 
the construction of which is to be proceeded with as promptly as, 
possible. 

Mr. Duncan M’Far ane, architect, of Glasgow, who so success- 
fully restored the Great Chimney at Port Dundas, to the vertical 
position from which it had inclined, has recently operated on a 
leaning chimney at the Cobblecrock Spinning Mills, Alloa. ‘The 
mortar beds were sawn as at Port Dundas, and the result was 
entirely successful. 

Ow Sunday morning last a wooden bridge, on the line of the 
Great Northern Railway near Doncaster, was carried away by a 
flood. An express train had passed over it not long before, and the 
discovery of the accident was made just in season to stop another 
train about leaving Doncaster at 1.17 a.m. The traffic was interrupted 
until sometime on Monday. 

Two steel paddle steamboats, of 560 tons each, are in course of 
construction the London, Chatham, and Dover Railway Com- 
pany. One of these boats is being built by Messrs. Samuda 
Brothers, Millwall, and the other by Messrs. Money Wigram and 
Sons, Blackwall. The former firm are also building an iron paddle 
steamer of the same tonnage for the South Eastern Railway Com- 
pany. 

Tus new workshops in Chatham Dockyard, for the accommodation 


of the workmen to be engaged on the iron-cased steamer about to be | 
being carried forward with considerable | 


commenced there, are 
despatch by the contractors, Messrs. Grissell and Co., of the Regent's 
Canal Ironworks. ‘The shops will be occupied when completed by 
about 1,000 workmen. he principal structure is 320 ft. long and 
50 ft. wide, and they, with the other buildings, will be constructed 
mostly of iron and glass. 

A @un called the “Union” (!) was lately cast at the Fort Pitt 
Works, Pittsburgh, U.S. It has a 12-in. bore, is 49 in. in diameter 
at the breech, and will weigh, when finished, 25 tons. The 
total amount of metal used in the run was 78,100 Ib., and the gun is 
expected to throw a ball over six miles. The “ Floyd,” a gun 
previously cast at the same works, was 15 in. bore and 49 in, in 
diameter at the breech, its weight in the rough was 78,000 Ib, and 
when finished about 49,000 Ib. 

Dvurine the week ending on the 9th inst., the visitors at the South 
Kensington Museum were as follow:—On Monday, ‘Tuesday, and 
Saturday, free days, 3,985 ; on Monday and ‘Tuesday, free evenings, 
4,539. On the three students’ days (admission to the public 6d.), 
1,218; one students’ evening, Wednesday, 336; total, 10,078. From 
the opening of the Museum, 1,866,423. During the same week the 
visitors at the Museum of Patents were 2;868, ‘Total number since 
the opening of the Museum, free, daily (izth May, 1858), 522,863. 

Mr. Roesuck, at & recent public dinnet, observed, with reference 
to the forgery of trade marks, that “the manyfacturer abroad made 
two articles—the one good, the other bad. ‘he bad one he called 
English, and the good Prussian, On the bad article he placed a 
forged mark, passed it off as English, and asked a high price for it, 
On the good one he put his own name and asked a lower price for it. 
The two articles went into the market together, and the seller said 
to the buyer, ‘See what the English manufacturet has sent for you, 
and how much he asks for it. The Prussian attiele is both better 
and cheapet.’ That was the cheat practised upon #8 by our friendly 
allies in Germany.” 

Mr. Cuartes Wye Wutans, who is the managing director of 
the City of Dublin Steam Packet Company, writes to the Artizan to 
state that he has had no connection whatever with the construction 
or internal arrangements of any of the boilers in any of the four new 
Holyhead and hingstown steamers, the smokiug propensities of 
which have attracted some attention. Mr. Williams says :—*] 
studiously avoided any interference whatever with the eminent 
firms who constructed the engines, 80 that the responsibility for the 
suecess of the vessels tnight rest exclusively with them; and I may 
add that, up to the present, I have not had a crawing or tracing 
of the details of any of the boilers in ann of the four vessels.” 

THe verdict of the coroner's juty appoitited to investigate the cir- 
cumstances attending the accident at Sheerness Dockyard on the 
81st ult., was as follows:—“ Accidental death ; and the jury observe 
that the immediate cause of the accident was the surge of the chain 
when riding on the third coil; that the traveller was uot of sufticient 
strength to me ny addition to the weight for which it was tested, 
the liability to surging, and the variety of weishts that are in practice 
thrown at different periods of the working on certain parts thereof, 
and that we find itis the remote cause of the eceident; that the jury 
find that ther land superintendence by a 
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responsible person, who should be invariably placed in charge 
during the working of the travellers.” 





NOTES AND MEMORANDA. 


Pararrine has been suggested as a preventive of decay in build- 
ing stone. 

Tue temperature of rain, as it falls in summer, in England, is often 
about 72 deg. 

On the Indian railways the fourth class fares average about one 
farthing per mile. 

Sxirrs, steadied by “ outriggers,” have been made of a length of 
fifty times their breadth. 

18 ft. per minute is an ordinary and proper speed for the peri- 
pheries of sugar mill rolls. 

THE water supply of the borough of Whitehaven has been said to 
be the softest in the kingdom. 

Tue first-class railway fare between London and Southend is, by 
return ticket, but 1d. per mile. 

Srovursriper clay contains 461 per cent. of silica and 38°8 per 
cent. of alumina, the residue being water. 

Accorpine to Mr. Thomas Page, C.E., tides of from 60 ft. to 70 ft. 
have been observed in the Wye at Chepstow. 

Concrete is generally more or less a readily passing water 
in wet soils, in which it requires careful draining. 

Ow Russian railways, in severe winter weather, the exhaust steam 
from the locomotives is observed to fall in a shower of fine snow. 

Ir has been estimated that a supply of. perfectly soft water to the 
metropolis would effect an annual saving, in soap and tea alone, of 
£500,000, 

Sree, containing 14 per cent. of carbon will not weld, and 
iron containing more than 2 per cent. of that element is not 
malleable. 

Tne rivetting machine was produced by Mr. Fairbairn, th 1838, in 
consequence of a strike on the part of the boiler makers employed 
at his works. 

Four-wnkeL horse-drawn carriages, for use on ordinary highways 
and made to carry two persons, are made, in America, of & weight of 
115 Ib. each. 

Aut of the cupola furnaces employed in the United States have 
trap bottoms, whereby, when the cuarge is ron off, the slag may be 
dropped into a pit below. 

Duning the present winter, at a time when the temperatute of the 
air over Loch Katrine was from 12 deg. to 14 deg. below zero, no ice 
formed upon that lake. 

Tne blast-engine of the Mount Savage Ironworks, U.S., has a 
56-in. steam cylinder, 10 ft. stroke, and a blowing cylinder of 
11) ft. 6 in. bore and 10 ft. stroke, 

Rouiep t-iron beams were introduced into tse by the 
French architects, chiefly in consequence of a strike on the part of 
the carpenters of Paris in 1846. 

In making concrete it is preferable, instead of py Re I 
of ground lime to six of ballast, gravel, or burnt clay, to one 
ground lime, five of ballast, and one of san 


‘Tne concurrent testimony of those who have employed fans or 
furnaces 





blowing engines, for promoting combustion in steam ine fi 
is that the forced draught causes a considerable waste of coal, 

A rLANceD tyte bar, 5 in. by 18 in., and containing 10-8 square 
in. requives upwards of 200 tons pressure on a pair of eotieaey 
shears to cut itopen. In one experiment 2106 tons were requi 

Tne highest proportion of iron melted in a cupola furnace, in 
comparison with the coke expended, is believed to be sixteen of the 
former to one of the latter, or at the rate of 1) ewt. of coke to one 
ton of iron. g 

Tne fuel accounts of the East Indian Railway show an expendi- 
ture of from 67} Ib. to 784 Tb. of wood per train mile, a - 
portion of coal being also burnt, amounting on the whole mi to 
less than 1 Tb. per mile, 

M. Henn J. Girrarp, the inventor of the now well-known 
“Injector” for feeding steam boilers, once made a small balloon 
which, on exhibition at the Hippodrome in Paris, propelled itself 
against a strong wind. 

Tue Nerbudda Bridge on the Bombay, Baroda, and Central India 
Railway has 60 spans of iron, and is of a total length of 3,750 ft, 
The Taptee Bridge, on the same line, has 32 spans, and its total 
length is nearly 2,v00 ft. 

Up to the date of the last report of the Manchester Association for 
the Prevention of Steam Boiler Explosions, but three boilers, among 
all those under the inspection of the Association (constantly averaging 
nearly 1,5V0) had exploded in six years. 


Berore the publication of Lieutenant Maury’s wind and current 
charts, the average length of 4 voyage by sailing ship, between 
England and Australia, was 124 days. The average is now 97 days, 
the passage having been once made in 63 days. 

Ir is estimated that, with equal strength, steel may be substituted 
for iron plates in shipbuilding, with a saving of one-third in the 
size, power, atid first cost of the ship, and one-third in the working 
charges—the steel plates being taken at £30 per ton, and the iron 


| at £10. 





A LATE work on the Screw Propeller, written by Commander W. 
M. Walker, United States Navy, asserts that, in the year 1804, Mr. 
John Stevens, of Hoboken, t's, propelled a steam vessel, by 
means of a sctew propeller (placed at the stern), at the rate of seven 
knots an hour. 


Tue United States Government pay the following, among other 
ocean mail subsidies :—New York to Colon, including the Havannah 
and New Ofleans, 295,000 dols. per anitum; from Panama to San 
Francisco and Astoria, 343,250 dols.; and for conveyance of mails 
over the Panama Railway, 49 miles long, 100,000 dols, per annum, 


Ir has become the practice at some blast-furnaces to blow at a 
blast-pressure of from 8} Ib, to 10 1b. per square inch. With a blast- 
piston werking at this pressure, and at a speed of 400 ft. per minute, 
the heat disengaged from the air is such that the leather packing of 
the piston is often “ puckered,” and the hand cannot be borne upon 
the blast-cylinder or exit pipes. 

Tue directors of the Copiapo Extension Railway, in South 
America, report the cost of two locomotives with which that line is 
about to be worked, as £8,587, which sum includes the cost of 
freight to Caldera, and that of certain duplivate parts, These 
engines, costing 44,298 cach, cannot be very heavy; as the 
rails on which they are to run weigh but 42 Ib. per yard, 

Tue suspension bridge over the Danube, at Pesth, erected upon 
the plans and under the direction of the late W. Tiernay Clark, C.E., 
was singularly and severely tested before being opened, in 1849, for 
public use. The Hungarian army, hotly pursued by the Imperialists, 
crossed it in the greatest confusion, the whole roadway being covered 
for two days with a dense throng of soldiers, horses, and materiel. 

1,241 alarms of fire were given at the engine stations of the 
London Fire Brigade in 1560, Of these, 69 were false alarms, and 
116 were only chimneys on fire, the number of actual fires being 
1,056. Of these, but 446 were extinguished by the aid of the fire- 
men, the others being suppressed Ly the inmates of the endangered 

wremises, frequently assisted by persons in the immediate neighbour- 
mee 

Tue Napoléon, a fair representative of the new steamships of the 
line of the French navy, has an extreme length of 262 ft., a breadth 
of 58 ft. 8in., and a dranght of 25 ft. Bin. Mer itimersed mid-section is 
1,063} square ft., and displacement, 5,050 ions, Her engines have 98} 
in. cylinders, 5 ft. 8 ia, stroke, and her four-bladed propeller is 19 ft, 
in diameter, and hasa pitch of 27 ft. 1L in. She has 8 boilers and 40 
furnaces, and at a maximum speed of 12°14 knots, burns 148 tons of 
coal per day, carrying five days’ supply. 
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TRAYES’ IMPROVEMENTS IN STEAM BOILERS. 


Tus invention of Mr. John Trayes, of Belfast, relates to the 
arrangement and construction of steam boilers, in such a manner as 
to obtain a very large amount of heating surface within a very small 
space, whilst the heat is applied in a pope! effective way. Under 
one modification the external shell of the boiler or heat generator is 
of rectangular form, with a narrow water-space all round it, as well 
as two end-sheet water-spaces. Outside one of these end-sheet 
water-spaces there is formed a heat chamber, and outside the other a 
smoke-box, both fitted with doors. These diaphragms carry the 
ends of a set of duplex tubes arranged horizontally or otherwise. 
Each of these duplex tubes consists of a narrow tube, with its ends 
passed and fitted through the end diaphragms or sheet water-spaces, 
and a tube of larger diameter encircling it, so as to leave a water- 
space between the two, but with its ends joined up to and not passed 
through the end-sheet spaces. The furnace is directly beneath the 
tubes, and the heat and flame rise up and play upon the outsides of 
the larger tubes. A space is left between the upper row of tubes and 
the interior of the external shell, so that the water in the shell is 
heated on all sides interiorly. The heated current passes off hori- 
yontally through this space, and thus reaches the end fire-box, and 
then returns through the smaller internal tubes, so that the water 
contained between the two is heated on both sides, After traversing 
these tubes the heated current enters the smoke-box at the oppo- 
site end, whence it emerges, and then encircles the whole of the 
exterior of the shell of the boiler, and passes to the chimney. 
Various forms of boiler shell may be used, such as “ saddle back,” 
haystack, or cylindrical shells; and the tubes may be either hori- 
zontal, vertical, or otherwise. 

















Vig. 1 is a partially sectional elevation of one arrangement of this 
boiler, as adapted more particularly for the application of heat; 
Vig. 2 is an elevation or end view of the arrangement; and 
Fig. 8 is a vertical section corresponding to ig. 2, or taken at right 
angles to Fig. 1. 
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Under this arrangement the brickwork A, in which the boiler is 
encased, forms at the lower part a rectangular recess in which the 
furnace is arranged. The brickwork is carried up vertically above 
the furnace bars, and then extends out laterally on each side, ferm- 
ing a longitudinal semicircular recess, which is enclosed by the 
outer casing of brickwork. In this recess the boiler B is arranged, 
In the example given the main portion of the boiler is of a semi- 
circular or horse-shoe shaped tigure, the lower part of which rests 
upon the sole of the arched part of the brickwork. The front part 
of the furnace is enclosed by a door © in the ordinary way, and 
above this an opening is formed in the brickwork, which gives 
access to the front end of the boiler for the purpose of cleaning the 
tubes. ‘This aperture is closed by the door D. A corresponding 
opening is formed in the brickwork at the opposite endlof the 
boiler, which affords access to the tubes of the boiler and to the flue 
or space surrounding it. ‘This opening is closed by the door E. 
The boiler is formed of an external and internal shell of boiler 
plates, which are curved to the horse-shoe figure, and arranged 
parallel to each other, so as to leave a comparatively thin water- 
space between the inner and outer shells. The ends of the boiler 
are flat, and form vertical water-spaces corresponding to the arched 
portion, Extending longitudinally to each of the inner end plates is 
a series of tubes Fy and arranged within each of these tubes is an 
internal tube G, which is attached to the outer end plates or external 
shell of the boiler. With this arrangement it follows that the water 
within the boiler tlows along the thin water-space formed between 
‘he tubes F and G, and thus completely surrounds the inner tubes. 
Water is supplied to the boiler from the inlet pipe H, which is con- 
nected with any suitable and convenient source of supply. The 
heated water flows off by the pipe I, which, when the boiler is 
arranged for heating purposes, is connected to the pipes that are 
carried through the building. The boiler is fitted with a safety- 
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Tuts invention, by Captain Cowper Phipps Coles, R.N., consists 
in forming iron-cased ships of war with two sides or a double side 
at that part of the ship which is protected by the iron casing, the 
inner side being inclined inwards at a considerable angle and cased 
with thick metal, and the outer side being for the purpose of com- 


pleting the external form of the vessel, according to any improved | 


design, and for affording the requisite deck and other accommodation 
between it and the upper portion of the defended side. The outer 


side is to be of iron, and should be constructed as lightly as is con- | 


sistent with the required strength. In some cases it may be 
desirable to modify the arrangement just described, by placing two 
or more inclined sides within the thin external side for the 
purpose of presenting a series of inclined obstacles to the pro- 
gress of shot, and thus gradually diverting it from its original path 
and causing it finally to pass off from or out of the ship without 
entering the inner fattinnl side, 

Fig. 1 is a transverse section of a ship constructed according to 
the invention. The dotted lines at the upper part of the Figure 
represent the sides of a ship of similar size constructed with ordi- 
nary upright iron-plated sides. d, d, are the inclined sides formed 
of thick iron and supported upon a backing of timber or iron carried 
by angle irons extending up from the cellular bottom of the ship ; 
e is one of a series of beams which extend from one inclined side to 
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| the other, serving to support and strengthen the same; fis a deck 
| extending fore and aft and across the ship ; g, g, are the thin upright 
iron sides carried upto about the height of the lower deck port of a line- 

of-battle ship, or to aheight dependent upon the height the gun is to be 
| placed above water. The sides g, g, are surmounted by a flying bulwark 

i, capable of being turned down either inwards or outwards in order 
| to allow the gun to be fired over all from beneath the shield 8, c. 
This flying bulwark would mask the battery until fire is opened, 
and shelter the crew in bad weather from wind and sea; a is a 
tubular passage through which ammunition is to be passed up to the 
guns and through which also a current of air may be forced whilst 
the guns are being fought for the purpose of driving the smoke of 
the discharge out of the shield; i, i, are ventilators for the lower 
| deck; D, is the upper deck. 

Fig. 2 shows a partial transverse section of a ship formed with 
two inclined sides within the outer side as before explained; a is the 
outer side; 6 is an inner side of the thin iron; c is a second inner 
side of thick iron inclined at a different angle; d is the upper deck. 
Fig. 3 shows a partial transverse section of another ship formed 
with two inclined sides, the two inner sides being in this instance 
placed parallel to each other; @ is an outer side; 6 an inner 
side of thin iron; ¢ a second inner side of thick iron; d, the 
upper deck; e, e, are numerous water-tight compartments. 








valve in the pipe J, and the flue K, leading to the chimney L, is 
provided with a damper M, for checking the draft when required. 
The flame and heated gaseous products of combustion arising from 
the furnace pass up between the tubes F, and on reaching the crown 





of the boiler they pass through a rectangular opening f, formed in 
front of the boiler above the tube F. This aperture is shown in the 
sectional view Fig. 1, and its position is indicated by dotted lines in 
Fig. 3. The heated matters flow down between the end of the 
boiler and the door D, and through the inner tubes G; from these 
tubes they pass up the backward end of the boiler and completely 
surround the external shell, and after imparting the heat thereto 
they flow into the chimney L. In this way, with the exception 


of the narrow sole-plate which rests on the brickwork, every 
portion of the boiler is exposed to the heat of the burning fuel. 
The extensive surface thus presented to the heat, and the division 
of the water by means of narrow water-spaces, necessarily causes 
the temperature of the water to be very quickly raised to the boiling 
point, and with a very small expenditure of fuel. Boilers upon this 
principle are also adapted for raising steam with great rapidity, in 
arranging which sufficient space for steam room is left at the upper 
part of the boiler, and the steam is carried off by a vertically branch- 
ing pipe in the usual way. 

Secondly, the systemof arranging and constructing boilers for 
heating and generating steam, in which the water contained therein 
is divided into films by means of narrow water-spaces, the metal 
surfaces of which are exposed on both sides to the action of the 
heat arising from the furnace, as hereinbefore described and deli- 
neated in the accompanying drawings, or any mere modification of 
the said arrangement. 


Frencn Society or Crvin Enaineers.—The Paris Société des 
Ingénieurs Civils has just appointed its officers and committee for 
1861, as follows :—President, M. E. Flachat; vice-presidents, MM. 
Forquenot, J. Petiet, Alexis Barrault, Laurens; secretaries, MM 
Guillaume, Henri Peligot, Camille Tronquoy, Ch. Richoux ; trea- 
surer, M. Lousteau; committee, MM. Dégoussée, A. Faure, Alfred 
Nozo, Salvetat, Yvon-Villarceau, Charles Laurent, F. Mathias, Ch. 
Callon, Arson, Michel Alcan, E. Vuigner, Chobrzynski, Alquié, 
Love, Léon Molinos, E. Gouin, Deligny, Léon Yvert, Breguet, 
Léonce Thomas; honorary president, M, A. Perdonnet. 

Tue Pawomet.—Grirritus’ Screw.—The Philomel, 5, screw gun 
vessel, steamed out of Portsmouth Harbour on the 8th instant, to Stokes 
Bay, for the purpose of testing her speed. The average of the runs 
made at the mile gave the shipa speed in knots of 9°540, using a Grif- 
fiths propeller, at a draught of water of 12 ft. 5 in. aft, and 10 ft. 9 in. 
forward. On her trial at light draught, prior to her commission, 
drawing 11 ft. 5 in. aft, and 7 ft. 1 in. forward, using the Admiralty 
or common screw, With its leading corners off, she attained a speed 
of 10-851 knots. The diameter and pitch of the screw being in 
both cases nearly the same, the Griffiths used on the present trial 
being 9 ft. diameter, with a pitch of 12 ft. 6 in., and the Admiralty 
screw used on the trial at light draught differing only from the 
Griffiths in having two inches less pitch. The Torch, a@ sister 
vessel to the Philomel, on her deep draught trial made 8°843, the 
draughts of water being about equal. ‘The Ranger, also a sister 
vessel, on her deep draught trial, drawing 4} in. less than the Phi- 
lomel, made 8-981 knots. 
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Tus invention, of Messrs. Samuel and Abraham Fielden, of 
Todmorden, relates, first, to that description of self-acting mules 
wherein the mangle wheel and pinion is usually employed, and is 
designed for the purpose of diminishing and equalising the strain 
upon the teeth on the interior or smaller diameter of the mangle 
wheel, which frequently break in consequence of such extreme 
strain exerted in driving the wheel when the mangle pinion is at 
the smaller diameter of it. The improvement consists in the appli- 
eation of another or auxiliary pinion gearing with the toothed 
wheel on the back of the mangle wheel, such pinion being secured 
upon and driven by a shaft provided with a fast-and-loose pulley, 
whereby the driving power of the mangle pinion is assisted at those 
intervals when the strain becomes excessive by the auxiliary pinion 
assisting to turn the mangle wheel, and so transferring or dividing 
the strain between the smaller and larger diameter of the mangle 
wheel. The strap for intermittently driving the auxiliary pinion is 
conveyed from one pulley to the other by a “fork ” actuated by the 
spindle carriage. 
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Secondly, the invention relates to an arrangement of mechanism 
or positive motion for releasing or uncoupling the “ catch box,” and 
stopping the revolution of the “rollers” at a precise time, near the 
limit of the “stretch,” and consists in causing a bowl on the con- 
necting rod (which is attached to the mangle wheel, and governs 
the “fallers”) to come into contact with an incline upon a bell- 
cranked lever, which is thereby depressed, and causes a rod 
attached to the other end of the lever to withdraw the catch from 
the box and stop the revolution of the rollers. 

The third part of the invention is applicable to self-acting mules 
in general, and is designed for the purpose of gradually increasing 
and decreasing the speed of the spindle carriage as required when 
running in and out, and consists in an arrangement of levers in 
connection with the “strap fork” and an inclined plane resting 
upon the “ faller rod,” so that by the action of one of the levers against 
the inclined plane during the “run out” of the carriage, the strap is 
gradually transferred from the fast to the slow driving pulley, and 
the speed of the carriage is decreased when arriving at the end of 
its run or stretch, and such being completed the faller rod allows the 
incline to fall, and by means of a spring in connection with the 
“strap fork,” the driving strap is conducted back again on to the 
fast pulley, and the carriage runsin quickly; by which arrangement 
the sudden concussion at the end of each stretch is avoided. 

Fig. 1 is a side elevation of that portion of a mule to which this 
invention is applied, and Fig. 2 is a detached end view on a larger 
scale, showing that part to which the improvement in mangle 
gearing is attached. In Fig. 1, a, a, is the framing of the mule ; 
6, b', the mangle and pinion as usually employed; ¢ is the auxilia 
pinion gearing into the teeth upon the back of the mangle wheel, 


and driven by the strap and pulley d, d, loose pulleys being also 
situated on the same shaft. When the mangle pinion 0! is in gear 
with the smaller diameter of the mangle wheel and extra strain is 
exerted, a stud thereupon strikes the retaining lever e, and releases 
the strap fork to the action of the spring /; which transfers the strap 
on to the fast pulley, and causes the pinion ¢, to assist the pinion b! 
to turn the mangle wheel and run the carriage in; the advancing 
carriage then coming into contact with the strap fork or ledger g, 
causes the said fork to transfer the strap on to the loose pulley 
again; the pinion b' then being at the greater diameter of the 
mangle wheel. 

The second part of the invention for stopping the revolution of 
the drawing rollers at a precise and positive time near the limit of 
the stretch is thus accomplished :—When the carriage has arrived 
near the limit of the “stretch,” the bow! upon the connecting rod of 
the mangle swing 1 comes into contact with an inclined plane upon 
the bell-crank lever 2 and depresses it, causing the rod 3 to lift the 
vertical bar, or better known as the “ drop leg” 4, by means of the 
incline 5; in the upper extremity of this bar a curved slot is 
formed acting upon the clutch-box lever 6, so that when the bar 
rises the clutch-box driving the rollers is separated, and consequently 
their rotation ceases. P 

The third part of the invention for gradually transferring the 
strap from the fast to the slow pulley, and thereby decreasing the 
speed of the carriage near the end of the stretch, is effected as 
follows:—When the spindle carriage arrives near the limit of its 
run, the inclined plane x, which is supported by a projection on the 
“ faller shaft” y, raises the bowl and bell-crank lever 10 and draws 
the rod v, which is in connection with the strap fork n, and thereby 
moves the strap ¢ gradually into the fast pulley until the “ fallers” 
drop, when the incline 2 also falls, and the strap is drawn back to 
the slow pulley by means of the spring s. 





THE UNIVERSAL PRIVATE TELEGRAPH. 


A company has recently been formed for the purpose of intro- 
ducing into general use the telegraphic instruments invented in 1839 
by Professor Wheatstone, and improved by him in 1858. ‘These 
instruments are specially contrived to facilitate the use of the tele- 
graphic wire as a private means of communication between branch 
establishments throughout the principal cities and towns and in all 
cases where such communication may be found desirable. It is 
proposed to extend a triangular network of insulated cables, contain- 
ing from thirty to a hundred and twenty separate wires, over London. 
One of these cables may be observed crossing an angle of the Royal 
Exchange, suspended from strong iron wires, in order to avoid the 
strain upon the fine copper conductors within the cable. The 
system{of private’telegraphic communication is already in operation at 





the City of London Police Stations, the Houses of Parliament, several 
of the Public Offices, and many private establishments. In Glasgow, 
under the supervision of Mr. N. J. Holmes, the electrical engineer 
to the company, it has received an extended application. The same 
arrangements are shortly, we believe, to be introduced in Man- 








chester, Liverpool, Birmingham, Bristol, and Hull. The preceding 
diagram illustrates the present and proximate progress of this 
scheme in London. The black lines represent the cables now in 
operation; the dotted lines their extension in the form of triangles, 
with a base of about a mile. At each angle formed by the cable an 
arrangement exists to enable any particular wire to be appropriated 
in the vicinity of the station, and for making the necessary branch 
connections. The supporting posts are placed about 200 yards 
apart; and at each of those posts the two ends of the cable are 
brought down, and the wires threaded through numbered canals or 
tubes of ebonite fitted into an ebonite disc. hese connecting dise. 
constitute testing stations, through which any “ fault” in the cable 
may be traced to a particular length of 200 yards; they also form 
supplementary stations for bringing the wires to the premises, fur 
the use of which they may be rented. The cables are manufactured 
by the Messrs. Silver, and insulated with pure india-rubber by their 
patent process. The use of this gum, in preference to gutta-perch:, 
was adopted at the recommendation of Professor Wheatstone, who 
found its insulation to remain perfect at the temperature of boil- 
ing water; while that of gutta-percha was impaired by a tempera- 
ture of 100 deg. Fah. 

The instruments consist of a communicator for sending the message 
and an éndicator for reading the same. 





THE COMMUNICATOR, 


The communicator consists of a small box, upon the upper surface 
of which is a fixed dial, having its ciroumference divided into thirty 
equal spaces, marked with the twenty-six letters of the alphabet, the 
three points of punctuation, and a +, with an inner circle marked 
with the nine digits and a +, this series being repeated twice. A 
hand or pointer in the centre of the dial is made to rotate by 
mechanism, and points severally, at the will of the operator, to the 
letters or figures required to be indicated. Round the cireumference 
of this lettered disc are thirty small keys or buttons, which can be 
depressed by the finger, one for each letter or sign. 

In its interior construction, the box contains a permanent horse- 

shoe magnet and coil apparatus for producing the necessary 
magnetic currents. An exterior handle, on revolution by the 
hand, or other means, causes an axis in the instrument to revolve; 
attached to this axis are two equal arms, to the extremities of which 
fixed perpendicularly are two cores of soft iron wire. Round 
each of these cores of soft iron a helix of fine insulated copper wire is 
wound in a continuous length. The coils and armature are so 
arranged upon the axis as to be in close proximity with the poles of 
the horse-shoe magnet, so that, at every revolution of the axis with 
which the handle is connected, the two soft iron cores of the coils 
mss over the poles of the magnet, and become temporary magnets 
by induction ; and, at the moment of making and breaking contact 
with the poles of the magnet, induce currents of electricity, moving 
in opposite directions, through the wire of the coils, if the circuit be 
complete. ‘This temporary magnetisation of the cores, and induced 
currents through the coils taking place each time, contact is made 
and broken during the revolution with the poles of the magnet; a 
succession of currents or waves of electricity may be obtained by the 
continuous revolution of the handle attached to the axis carrying 
the armature. 

The mechanism of the communicator is so arranged that when any 
one of the thirty keys round the dial is pressed down by the finger, 
that key has the effect of cutting off the passage of the current along 
the line and through the instrument, and of making a short circuit 
with the earth so long as it remains depressed. When any other 
key is similarly depressed, a simple piece of mechanism causes the 
depression of the poles or extremities of the magnetic needles, the 
effect of which will be to impart a backward and forward motion to 
the axis carrying the magnetic bars. Fixed to the end of this axis 
is a short vertical arm, carrying a small escapement wheel of fifteen 
teeth, the axis of which carries the pointer on the dial, and to which 
a step by step motion is imparted by the rotation of the escapemen 
wheel working to and fro against fixed stops or pins, 


~~ 
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The ends of the wire at each station, after passing through the 
indicator and the communicator, are brought into contact with the 
earth, commonly by contact with the water-pipes of the establish- 
ment. The stand of the indicator is furnished with a lever turnplate 
by which the alarum for calling attention can be thrown into circuit, 
or the wire brought into use, by turning the lever to A or Tr. By 
means of the above instruments any person able to read and spell 
may receive and transmit messages by telegraph. on 

The speed of transmission attained after a little practice is at the rate 
of one hundred letters per minute. 





Tue Buack Prrsce.—The vessel has no external keel, the keel 
being placed internally, where it forms one of an extensive set of 
girders which run fore and aft, and between these deep floor plates 
are introduced, to the lower edge of which and to the girders the 
plating of the bottom is attached. The frames, again, consisting of 
10-in. plates and angle irons, are rivetted to the inside cage of the 
floors, and a great part of the bottom is then plated over on the 
inside of these and made perfectly watertight, thus forming a double 
security in case of injury to the bottom from grounding or other 
cause. The plating of the hull varies from }th at the keel to gths at 
the gunwale, but at both these places and at the ports the strakes are 
doubled. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Corr mts.) 





HEAT AND STEAM. 


Sm,—In your number of the Ist inst. I find a long letter signed 
“V. P.,” the object of which is to impugn my views as expressed in 
my treatise on “ Heat and Steam.” My first impression was to have 
—_ it by, unnoticed, as coming from a correspondent who, while 

e unecremoniously and even severely attacks others, avoids the 
consequences, in his own ee of his own errors or misstatements by 
writing anonymously. I now reply to his letter, it is out of 
respect to the journal in which it appeared, and because, had I not 
done so, “ V. pe no doubt would have attributed my silence to an 
inability to cope with or disprove his statements. Should he, how- 
ever, favour you with any further observations, I must beg to decline 
noticing them, or those of any other anonymous correspondent. 
“V. P.” may assert that his name would have added nothing to the 
weight of /his arguments. That may be, but there is a respon- 
sibility which, in public estimation, attaches to the statements of a 
writer who gives his proper signature, and from which he would 
shrink, while an anonymous writer may safely hazard the most 
reckless assertions, 

“V. P.” begins by stating that, ina former communication of his, 
I have attached a meaning to his remarks which he “ never intended 
to convey.” ‘Chat may be true, yet, possibly, I may still not have 
been in error. I was not considering or replying to what he 
intended to convey. 1 was merely dealing with the litter scripta, as 
they appeared. before me; and on this, I assert, that I have not mis- 
represented him, and it is neither for him nor me to say who is right : 
our respective readers are the judges, 

“'V. P.” observes :—* Mx. Williams’ book, so far from convincing 
me that his theory is correct, has had the totally opposite effect, and 
has, in a great measuxe, convinced me that he is wrong; at least he 
has failed to convince me that he is right, which is nearly the same 
thing.” I dm sorry to have so failed; nevertheless, I can assure him 
he is not with the majority of those qualified professors and others 
who have already given their opinions on the subject. I have, 
indeed, had the satisfaction of receiving applications from competent 
and scientific persons in Paris, Berlin, and Turin, for permission to 
translate and publish my treatise, and having acceded to their 
requests, the work will shortly appear in French, German, and 
Italian. 

“V. P.,” commenting on my statements respecting the prevailing 
theory that “ Water, becoming lighter, rises to the top, and is replaced 
by colder water,” adds, “ Mr. Williams says—‘ No sufficient reason, 
however, is given for this replacement: an ascending body would 
necessarily remain at the top, as a cork would.’ Quite right, Mr. 
Williams ; but I beg to remind you, that if we load the cork with a 
bit of lead, it goes again to the bottom ; and so it is in this case.” It 
is impossible to resist the force, if not the relevancy, of this con- 
clusion, that a cork would sink in water if duly weighted with lead ; 
and L have only to add, that as soon as “ V. P.” will show how the 
so-called heated water at the top is to be so loaded, I will admit the 
certainty of its falling to the bottom. But he goes on to assert— 
“The water 1endered lighter, bulk for bulk, floats on the top, but 
being there removed from the source of heat, it cools and 
sinks, being replaced by that which is now the hotter water, 
coming fresh from the bottom or source of heat. It is in fact a 
continued struggle which part of the water shall remain at the top, 
and were it not that the first portion which ascends is excelled in 
levity by the next succeeding portion, it would remain at the top, as 
we see illustrated in the Cornish boilers. On this very ingenious 
theory I need only say that it is impossible he could have drawn 
these inferences and supposed movements from actual experiment 
and observation, but must have had recourse to his imagination for 
the whole of his reasonings and results.” 

In my turn T now beg to remind “ V. P.” that he has not shown 
us how to account for the double anomaly, or more correctly 
speaking, the double miracle, first, of the portions of the so-called 
heated water ascending from the bottom to the top, and through the 
great mass of cold water without losing its heat; and, secondly 
(assuming it to be hot, on reaching the top), how it can be mira- 
culously cooled without the interposition of any cold substance or 
means of disposing of its heat; and the more so seeing that this 
double process must be momentarily repeated to give homogenity 
to the temperature in the body of {the water. As to the action of 
the Cornish boiler he need not have gone so far for a proof, as all 
marine boilers furnish similar eases of the lowest portion of the 
water being at a very low temperature, even for hours, while at the 
top it is boiling and supplying the engine with steam. This is 
fully explained in my treatise, and the cause pointed out. 

“V. P.” next adverts to my denial of the ordinary theory, as men- 
tioned by Mr. Russell, and indeed by most writers, of the bubbles or 
| gase of steam being condensed, and never rising to the surface. 
le quotes me as saying :—* The idea of bubbles of steam being 
condensed in their ascent is wholly inadmissible and contrary to 
fact.” On this he adds:—“ Mr. Williams here makes an assertion, 
but does not favour us with any proof. Until he does so, | must 
consider him in error.” Now, had he read more attentively, he 
would have seen that [ have given the most conclusive proof of the 
fact of non-condensation, namely, that of the eyesizht. At page 63 
I have pointed out the faet, which the many who have witnessed the 
experiment have acknowledged, namely, that “ if the process be carried 
on gently, and in sufficiently tall vessels, each of these cones will be 
seen producing a single small globule which may be distinctly traced 
in its ascent to the surface, It is a mistake, then, to suppose that 
visible globules, once formed, are condensed or disappear before 
they leave the water. 'Lhis only occurs when they burst, and 
are dispersed in the air.” As there are still several assertions in 
“V. PJs” long letter which require notice, and fearing to trespass 
too much on your space, L must postpone my comments on them 
until next week. C. Wye ‘Viniams, 


Liverpool, Feb. 12th, 1861, 

















CONDENSATION IN STEAM CYLINDERS. 


Sir,—I am much obliged to you for the insertion of my last letter. 
In that I endeavoured to present to you and your readers a fair 
representation of the subject there referred to. I here give what I 
hope and trust will also, by you and your readers, be considered a 
fair representation of Mr. Gill's paper, as far as it relates to the accu- 
sation brought against me, which [ also hope you will oblige me by 
placing before your readers, You and your readers will see that the 
task is thrust upon me by My. Knight, whilst, on the other hand, to 
do justice to Mr. Gill, it is proper that he should speak for himself. 
Hence, I could not. accomplish the double object but by quoting at 
length as I have done. 1 was not aware of Mr. Gill’s paper until I 
saw Mr. Knight's letter. [agree with Mr. Knight in recommending 
the perusal of it, though I think it contains errors, some of which I 
have pointed out as | have proceeded. 1 have also given the pages 
for ready reference to the work itself, and also to compare with Mr. 
Knight's condensed portions given in his letter. The paper is found 
in * Weale’s Quarterly Papers on Engineering, vol. i., 1844.” 

Page 2, Mr. Gill says:—*“ If a horizontal tube communicate with 
a steam boiler at one end, the opposite extremity being closed, be 
filled with steam from the boiler, the loss of heat from radiation and 
the contact of the air must cause a certain degree of condensation of the 
steam, and this condensation will be nearly uniform throughout the 
entiye length of the tube. Lf an aperture is made in the close end of 
the tube, so as. to allow an escape of steam, a certain degree of 
motion wil] take place in the steam enclosed in the tube, and the 
quantity of condensation will become different at several parts of its 
length. If, as assumed above, each particle of steam retains its rela- 
tive position in its transit through the tube, the condensation must 
be greater as the distance from the boiler increases. Consequently, 


the temperature of the steam gradually decreases from the source of 
supply to the farther extremity of the tube; but the pressure in the 





boiler being constant, the elasticity of the steam will be uniform, or 
nearly so, throughout the whole extent of the tube.” What is hero 
stated clearly is intended to refer to saturated steam, therefore, if the 
elasticity was kept stationary, or nearly so, so would be the tempera- 
ture of such steam at all parts of the tube. “From the foregoing 
remarks we deduce the following conclusions:—1. That when steam, 
at a constant temperature, is subjected to a pressure greater than 
that under which it was formed, a certain portion is condensed into 
water, and the remainder assumes a bulk and elasticity propor- 
tionate to the pressure.” The actual steam would not condense 
under the conditions here stated was it not that the vessel containing 
it, and the water in it, do not rise in temperature with the com- 
pression of the steam but by heat taken from the steam during 
the act of compression. 2. “That when steam, under a constant 
pressure, undergoes a decrease of temperature, a corresponding con- 
densation and diminution of volume takes place.” This is correct. 
3. “ That steam in motion through a tube exposed to a uniform 
cooling medium, undergoes a progressive decrease of temperature as 
the distance traversed by it increases; and, consequently, that the 
temperature varies at different parts of the tube.” Here less of heat 
is condensed with less of temperature, as it is the pressure, and not 
the so-called temperature, which determines the indication on the 
thermometer in saturated steam. ‘The author, all through this paper, 
confounds loss of heat with loss of temperature. 4. “ That the 
pressure being constant, the elasticity of the steam is nearly uniform 
throughout the tube, notwithstanding the variations of temperature.” 
With the pressure and elasticity uniform, so also is the temperature. 
The two former cannot exist in saturated steam without the latter. 
I have been thus particular in pointing attention to the peculiar 
abstract views of the author because they enter into his practical 
considerations, as will be seen in what follows :— 

“Tn boilers of large capacity to their power, the generation of 
steam is so regular that no condensation can take place from any 
sudden accession of pressure on the steam in its passage to the 
cylinder, and this source of condensation can exist only where the 
steam is subject to sudden variations of temperature and pressure. 
But in all engines a certain degree of condensation must take place 
from loss of heat by radiation and contact with the atmosphere, 
when the steam contains as much water as it is capable of holding 
at its temperature (page 3). In endeavouring to ascertain the 
amount of loss from cooling in the pipes and cylinders of steam en- 
gines, it is requisite to distinguish between the simple loss of heat 
and the consequent elastic force of the steam. In most instances 
the steam pipes are of uniform diameter, and free from contractions, 
between the boiler and the valve boxes (Tredgold on the Steam 
Engine, Art. 140*), Tredgold says, *‘ The narrowest part of the 
passages is generally adjoining the cylinder, and since it is found 
by experiment that the elasticity of the steam in the cylinder is 
often considerably less than that in the boiler, this loss must be 
attributed chiefly to the obstruction offered to the free motion of the 
steam by the valves and contracted angular passages, to cooling in 
the cylinder itself, or to a combination of both these causes.” Here 
follows another extract from Tredgold, which, as the author relies 
upon it for the support of his reasoning, in fairness I must give it. 
In Art. 145 Tredgold gives a formula for ascertaining the loss by 
cooling in the cylinder, and afterwards states as follows :—* In 
applying this formula to find the loss of heat, no other cireum- 
stances are to be considered; but in its application to determine the 
loss of elastic force, there is a most important point to which I 
would most. particularly direct the attention of the manufacturers of 
engines. It is the degree to which the temperature of the steam is 
reduced by pressing through the pipe. It is said to be frequently so 
much as would reduce its temperature below 212 deg.; when this is 
the case, we know that part of the steam must become water, and 
the rest of it become of the foree equivalent to a temperature of 
212 deg., and therefore all the excess of force which was generated 
in the boiler would be destroyed by cooling in the passages to the 
engine.” After some further extracts from Tredgold and. others, 
illustrating the difference which in practice frequently exist be- 
tween the pressure in the boiler and on the piston, the author pro- 
ceeds—* It seems probable, however, that the loss of elasticity in 
the steam is chiefly attributable to the obstructions in the valve 
passages, and to cooling in the cylinder itself; for if the steam be 
supposed to suffer a reduction of velocity from friction (page 4) and 
other retarding forces, in its passage to the piston, the cylinder 
would be supplied with steam of a temperature lower than that in 
the boiler, by the quantity of heat lost in the passages, but still of a 
tension very nearly equal to that in the boiler, since the usual velo- 
city of the steam in the pipe is only about one-seventeenth of the 
velocity with which steam of common atmospheric pressure would 
flow into a vacuum.” When the mistake about losing temperature, 
but not tension, is discarded, the cause of the diminished pressure in 
the cylinder is the resistance in the pipes and passages ; such resis- 
tance being increased by priming, by condensation. in the pipes, by 
leakage at the piston, and by the increased demand for steam occa- 
sioned by condensation in the cylinder; but even then, in the 
cylinder, whatever the pressure be, its temperature will correspond 
with the pressure And was it not for the resistance occasioned in 
the pipes and passages, by the before-named causes, the steam would 
have the same pressure and temperature in the cylinder as in the 
boiler, excepting the unbalanced resistance to the motion of the pis- 
ton. But though the temperature would correspond with the pres- 
sure in the cylinder as in the boiler, yet a vast amount of heat may 
be lost. 

After referring to the priming water in the cylinder, the author 
enters upon more correct and practical matter, and says :—* The 
direct loss of heat from this source is evident at once; but it ap- 
pears to me, both from description and experiment, that the conse- 
quent loss of effect in the working of the engine is greater than we 
may be led to anticipate from the mere mechanical effects of a little 
water in the passages and cylinder. From the result of several 
experiments, as well as from theory, I am led to infer that the pre- 
sence of the water in the cylinder, whether derived from condensa- 
tion or priming, causes a very considerable loss of heat, and 
consequently of useful effect in the cylinder, besides mechanically 
retarding the motion of the steam in the passages, and increasing 
the friction of the piston. During the motion of the piston, the 
water found by condensation in the pipes or carried over by priming 
will enter the cylinder with the steam. The mechanical effects 
of this water in the passages and on the piston are of a secondary 
importance, and I would first direct attention to the loss of heat 
which its presence may cause in the cylinder. During the down- 
stroke in a vertical cylinder, the water which enters it with the 
steam may be supposed to settle down on the piston. As the tem 
perature of the cylinder is generally lower than that of the steam 
which enters it, a certain degree of condensation will take place in 
the cylinder itself, and the resulting water will adhere in minute 
drops to the interior surfaces, or perhaps partially trickle down the 
sides, and unite with that already on the piston. So far the loss of 
heat will be the quantity which had been expended in converting 
into steam the water resulting from condensation, and (page 5) in 
raising to the boiling point the temperature of the water carried over 
by priming. If the hot water which exists in the cylinder from 
either or both of these sources were to pass into the condenser in the 
liquid state, no further loss of heat would ensue from this source: 
but the moment the piston reaches the extremity of its stroke, the 
passage to the condenser is opened from the top of the cylinder, the 
water which it contains is relieved from the pressure of the steam, 
and part of it instantly assumes the form of vapour, while 
the temperature of the remainder sinks to a point regu- 
lated by the degree of rarefaction which exists m the con- 
denser. This is its boiling point under the diminished pressure, 
which, in common engines, may be taken at about 100 deg.; 
and as with low pressure steam the heat of the cylinder will not be 
generally less than 212 deg., this excess of temperature will cause a 
rapid conversion into steam of any water which may remain in the 
exhausted cylinder. The heat of steam is a constant quantity, 
whatever be the pressure under which it is generated ; consequently 


* It is the first edition of Tredgold that is here referred to. 














the formation of a given quantity of vapour in the cylinder must 
deprive it of a portion of caloric equal to the heat of conversion into 
steam of an equal quantity of boiling water. This reduced tem- 
perature of the cylinder causes a corresponding condensation of the 
steam with which it is filled at the succeeding stroke, and so on 
until an equilibrium is established. The cylinder will now have 
acquired a constant temperature, which, independent of exterior 
cooling, will be considerably lower than that of the steam in the 
boiler.” Here the reader has the whole of the author's premises and 
conclusions, which are clearly that, from priming and external con- 
densation, water enters the cylinder; that such water will, when 
the communication is opened to the condenser be, by the heat of 
the metal of the cylinder and piston, re-evaporated aud pass to the 
condenser, leaving cylinder and piston so far cooled as to per- 
form the same destructive office at each succeeding stroke. He says 
above, “ The cylinder will now have acquired a constant tempera- 
ture independent of exterior cooling.” But its primary cause is not 
an internal one due tothe steam itself; but, as he clearly states, is 
due to prime water, and water resulting from radiation from the out- 
side of the pipes and cylinder, and their contact with the external 
atmosphere. It is clearly, therefore, the very same thing as that 
which Watt foresaw, and provided his steam-case to remove. This 
author, as will presently appear, says that the steam-case only in- 
creased this evil. But in this, I think, he is wrong. But of that I 
leave the reader to judge for himself, and give the author's own 
words, which, referring to what I have already given, he says, 
“Here, then, is a source of loss which none of the precautions 
usually employed seem adequate to counteract. When the quantity 
of water which enters the cylinder, whether from condensation or 
priming, is considerable, we should only increase the evil by sur- 
rounding the cylinder with a steam-case, since the evaporation will 
be more rapid and copious in proportion to the increased tempera- 
ture of the cylinder; and hence the cause of aloss of heat in the 
belts and jackets of cylinders, far beyond what ought to take place 
from external sources only.” 

It should be observed that the author does not, either in theory or 
by experiment, treat of or practically test the matter beyond that of 
steam of about 10 Ib. above atmospheric pressure, and of a tempe- 
rature of 240 deg. In pages 6, 7, 8, and 9 the author details an 
experiment made by him with a double cylinder engine, the sub- 
stance of which is as follows:—The steam cylinder (I cannot say 
high-pressure cylinder, as the greatest pressure is but 10 lb. above 
the atmosphere) was 60 square inches area, and the vacuum cylinder 
115 square inches. The former had a stroke of 14 inches, and the 
latter 30 inches, which, as he used full pressure in the steam cylinder, 
the cut-off is about one-fourth of the stroke. The steam pipe of 
copper, 65 feet long, was exposed uncovered to the air of the boiler 


and engine-room, and it would seem the cylinders were so. The 
area of the passage to steam cylinder was 2 square inches. The 


steam on the small piston was equal to 37 inches of mercury against 
a vacuum, and the temperature, as near as could be ascertained, 
214 deg., the steam in the boiler being equal to 40 inches of mercury 
agajust a vacuum, The vacuum is not given. The author states that 
56 cubic feet should have been the quantity of steam, according to 
theory, which should have supplied the engine per minute, but its 
actual consumption was 84 cubic feet. On another occasion an 
experiment was made to ascertain the actual difference of tempe- 
rature in the cylinder and in the boiler, which makes the difference 
about 9 deg. lower in the cylinder than in the boiler. It should be 
stated that the temperature of the cylinder was taken by the thermo- 
meter in the oil cup on the cylinder lid. In this latter experiment 
the steam was about 10 lb. pressure (above the atmosphere) in the 
boiler, and stated to be of a temperature of 240 deg. In fairness to 
the author and your readers I will now give the author’s own 
words again, page 8 :—When water is found in the cylinder, or is 
introduced into it with the steam, even in the proportion of half the 
quantity required to produce the steam for supplying the engine, 
according to the theoretical calculation, it is easy to prove that, when 
relieved from the pressure by the removal of the superincumbent 
steam, its evaporation should be very rapid. By the foregoing cal- 
culations it was found that one cylinder full of steam, equal to 960 
cubic inches, is produced from about 0-7 cubic inch of water. One- 
half of this quantity, or 0°35 cubic inch, will therefore, be the water 
existing in the cylinder at the termination of a stroke, and suppo- 
sing that (during the down stroke) the entire quantity settles down 
on the plane surface of the piston, which is 60 square inches area, 
the film of liquid will not exceed the y{5th of an inch, or scarcely 
more than that of common writing paper. If we imagine such a 
film of water to exist on a flat metallic surface, at a heat a little 
below 212 deg., and that the temperature is suddenly increased to 
near 312 deg., the water would fly off in steam almost instantly, 
abstracting from the metal a portion of its caloric equal to the heat 
of its conversion into steam. Similar phenomena take place in the 
interior of the cylinder; a film of water is deposited on the surface 
of the piston and cylinder, which are kept by the steam, we will 
suppose, at 212 deg., and, as long as the steam presses on the liquid, 
very little evaporation takes place; but, the moment the pressure of 
the steam is removed, on opening the passage to the condenser, the 
boiling point of the water suddenly becomes about 110 deg. ;. and, as 
the metal with which it is in contact remains at 212 deg., there is an 
almost instantaneous excess of about 100 deg, of temperature above 
the now reduced boiling point of the liquid, which must cause its 
immediate evaporation.” Can anything be clearer than that this is 
an elaborated account of that which Watt states was his object in 
applying the steam case to prevent. But why did Mr. Knight stop 
here, when the very next word commences a @ which is 
the only one in the author's paper that has a reference to 
what is the actual point at issue, namely, what was the 
cause that, as practice, ascended up the scale of pressure 
and expansion; the gain of power did not keep pace with the in- 
creased pressure and increased expansion ; so that, at the time I wrote 
upon it, the opinion, even in Cornwall, was that beyond 50 Ib. pres- 
sure the lossinstead of gain became very apparent, and that the manu- 
facturing engine practice was said to prove that no gain was 
effected by expansion at all, And such a thing as a manufacturing 
engine seareely existed with the steam cut off even at half-stroke. The 
following shows the views of this author in relation to expanded 
steam :—* When the steam acts expansively, the loss of effect from 
evaporation in the cylinder should be less than when working at full 
pressure, since a certain portion of the water from the condensed 
steam, or perhaps the whole, will be re-converted into vapour as the 





| pressure in the cylinder diminishes by expansion, and this vapour 


will assist the action of the piston. Also during the return stroke a 
smaller quantity of water, or perhaps none, will remain to be 
evaporated, and the loss of heat will be proportionately less.” 

If it be borne in mind that my explanation has nothing to do with 
either low-pressure or high-pressure engines not working expan- 
sively; and that all that Watt or this author say in reference to 
expansive engines is contained in the above passage which Mr. 
Knight quotes up to, but there stops, it will 1 think be manifest 
now where the truth and justice of this case lie. 

It will be observed that Mr. Knight adds a postscript to his letter. 
It is well known that my views do, in my opinion, account for all 
the practical phenomena, in relation to loss of heat and accumulation 
of water in the cylinder when high-pressure steam is used expan- 
sively, Others, among whom Professor Rankine stands first, 
assign another cause for this phenomena. If they are right Iam 
wrong. But it was with satisfaction that I found Professor Rankine, 
in his late work on the Steam Engine, had substantially arrived at 
the same practical conclusions as myself; therefore it may be left to 
time to test the different modes by which we arrived at the same 
practical results. I see some doubt his conclusions as being too 
hastily arrived at in relation to the Thetis. I suppose mine are 
doubted for the opposite reason, that I have been twenty years 
practically engaged in the matter. But, if so, it will be found, in the 
end, that both Professor Rankine and myself are right in relation to 
the practical conclusion. I should, perhaps, not omit to give the 
following, found at p. 10 of Mr. Gill’s paper:—“ If we ——- the 
cylinder supplied with dry steam, and that no heat is lost by radia- 
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tion, there will still be a loss of heat in the cylinder, occasioned by 
the sudden expansion of the steam when the communication is 
opened with the condenser. However, as steam receives heat slowly, 
the loss from this cause will probably be of small amount.” IT may 
here refer the reader to Farey’s work, published in 1827, p. 336, 
where he will find Farey alluding to this very cireumstance as 
an objection to the steam case. But such very raritied dry steam is 
a very slow cooler. Mr. Knight reminds me that Mr. Gill's paper 
was published two years before my lectures. I may remind Mr. 
Knight that nine months before Mr. Gill's paper was dated Marsala, 
Sicily, September 1st, 1843, I had, in the working of a 20-horse 
double cylinder engine, not indeed with steam of 10 Ib. pressure, 
but 100 Ib., used expansively, and condensing by the atmosphere 
only, obtained an effective vacuum back on the large piston equal to 
9 Ib., and reduced the coal necessary per horse power per hour to 
below 3 Ib. Mr. Gill shows, from different authorities, that the 
average was from 13 Ib. to 15 Ib. per horse-power per hour, with 
engines then in general use. I may also remind Mr. Knight that in the 
boiler then used there was 150 square ft. of heating surface, 46 
square ft. of which was above the water level; and, consequently, 
was superheating or drying surface. I may remind him, also, that, 
all my boilers have had a large amount of surface above the water 
level, as he may see on referring to the Mechanics’ Magazine of the 
20th January, 1860. I may also remind him that I should never have 
succeeded in doing what I have had I not availed myself of all the best 
principles and constructions, which are now beginning to be generally 
understood and appreciated. In a word, I have done in connection 
with the high-pressure expansive and condensing-engine what Watt 
did with the low-pressure condensing-engine—ascertained the defects 
of all preceding arrangements, and the causes of the limited value of 
the steam-engine which I found the public in possession of, com- 
pared with what I had ascertained was really inherent in it; and I 
have laboured for twenty years in practically providing and testing 
such means as by practice are shown to be adapted to the end— 
namely, of increasing, in a threefold degree, the value of steam and 
the steam-engine to mankind. On the question of internal 
condensation, as on other points, I took up the question where 
Watt left it, by showing that steam did, in the expansive- 
engine, what water and air did in his engine. In this, as I think, is 
involved the complete solution of all the practical disappointments 
which the application of the expansive principle has produced; the 
effects of which, upon men's faith or confidence in the use of steam 
expansively, are not yet dissipated. This, then, is what I claim in 
this matter, against which claim “ J. B.” nor Mr. Knight have not, 
as I think all candid readers will admit, produced one tittle of 
evidence, much less have they proved me guilty of actual robbery, 
as “ J. B.” insists upon. HOMAS CRADDOCK. 
January 14th, 1861. 





SLIDE-VALVES. 


Sm,—The answers given by Mr. Adams to the questions I pro- 
gg to him on the subject of slide-valves, as noticed by him in 
No. 265 of Tue Exarneer, seem to me to throw no light on his 
letter. He says in your last-—first, that he made no mention of lead, 
then proposes three methods of equalising it. This seems to imply 
that it would require to be equalised, and he has not attempted to show 
that his methods would be effective. Second, the numbers 20, 15, and 
2 are supposed ; the principal (which I take to be 20) is determined 
by practice. ‘This seems very obscure. Thirdly, the line q, z, s, r, 
is a curvilinear line whose ordinates have no relation, yet he tells 
us that the position of 2 is determined by tracing this curve. But 
the line that has no equation cannot be traced; the position of zx is 
therefore assumed. It would thus — that Mr. Adams’ has 
simply, and no doubt correctly, assumed that the admission of steam 
can be equalised, and, without investigation, proposed a method of 
doing so, leaving your readers to discover the principle on which it 
is based, and applying it should they find its application possible. 

Mr. Adams charges me with making a grave omission. Without 
pretending to say on which side the omission lies, I would beg 
Mr. Adams not to allow any act of mine to prevent him noticing 
what he considers to be of vital importance. 

Any engineer who knows the use of the scales of chords and equal 
parts may, by construction, satisfy himself that Mr. Adams’ method 
is not applicable. But, as some of your readers may wish to see the 
subject explained, who do not care to take the trouble to investigate 
it themselves, I would beg to make the following remarks :— 

It has been shown that when the degree of expansion is constant the 
inequality varies with the magnitude of the ratio between the lengths 
of the crank and connecting rods. When the crank is 1 ft., and con- 
necting rod 3 ft., the ratio is expressed by }: when the former is 1 
ft. and the latter 4 ft., the ratio is 4, and so on; and the inequality is 
greater with } than 3. In short, the inequality is a continuous 
function of this ratio. 

The correction, then, whatever may be its nature, must vary 
in amount with this ratio. Let us now suppose that shifting the 
fulerum of a lever is the correction applied, it will be clear that 
the change of position must be greater when the inequality is 
greater, and leys when it is less; and that it must be the same when 
the crank is 1 ft. and the connecting rod 3 ft., as when the former is 
3 ft. and the latter 9 ft.; but by Mr. Adams’ geometrical delineation, 
the change of position would be just three times greater in the 
latter than in the former case. His method is, therefore, wrong 
in principle. 











The following method will be seen to be applicable within certain 
limits. In the annexed figure let the ak a, a', c, c!, represent 
the path of an eccentric. Draw the diameter,.a, 0, c, and let c, and 
a, be the positions of admission; and let the distances travelled by a 
piston while steam is being admitted be given for both strokes. 
Take an arithmetical mean, and call it the required distance. Find 
the degrees and minutes in the arcs through which the crank-pin 
moves, while the piston travels the required distance up and down. 
From a, cut off the are a, a', equal to the up arc, and from ¢, cut 
off c, cl, equal to the down arc; then a! and ec! are the positions of 
suppression. Bisect a, a', and ¢, c!, in b, and b', draw the diameter 
6, d, and the radius 0, 6', and produce them ; bisect the are 61, d, in e— 
draw the radius 0, e, and produce it. Call this the line of motion. 
From a, with a radius a little greater than half the outside diameter 
of eccentric strap, cut 6, d, in f, and from c, with the same radius 
eut o, b',in f'. Call a, f, or e, f}, the eccentric rod. With any 
radius (the greater the better) describe an are passing through the 
points 7, and /1, and having its centre on the same side of 
the line of motion with a. Let this radius represent a lever whose 
fulcrum is the centre of the are f, f!. 

Lastly, connect the valve-stud with the end of the eccentric rod f, 
orf', by a link of the required length. Let the radius of the are 
SF; f', be called the correction lever, then it will be quite clear 
that the correction lever, and consequently the valve, will be 
in the same position whether the eccentric be at a, or a'; and 
again, in the same position whether the eccentric be at ¢, or cl, 

herefore, the admission and lead will be equalised. 

As this is the last time I shall trouble you on this subject, allow 
me to say a few words of apology for the part I have taken in this 





discussion. “Alpha,” in the first letter that appeared on the 
subject, mentions the inequality as it existed in a certain engine, 
states the length of the stroke, and says the connecting rod was 
short. He thus appeared to know the cause of the defect, but recom- 
mends the entire subject as worthy to be discussed; and the diffe- 
rent opinions expressed by your correspondents, who are probably 
all engineers, show that the subject really does require to be dis- 
cussed, : 





GEOMETRICAL CONSTRUCTION OF A REGULAR HEPTAGON. 


Sm,—I herewith annex a solution of the problem, viz.:—*In a 
given circle to inscribe a regular heptagon.” 














Draw the diameters A B, C D, at right angles. Divide the radius 
O Bin extreme and mean ratio (Euclid, B. 2, prop. 11); and make 
B E equal to the greater segment. Join A E, and draw C N parallel 
to E B. Through N draw BP, and join O P. Then the angle 


AOP= - For, make the angle A O Q = angle A O P; join 
P Q, and draw the diameters P R, 8S Q. Bisect the are B Rin T, 


and join OT, TQ, TP. Then the angle P T Q = angle AO P 
(Euclid, B. 3, prop. 20). Also, angle O TV = OP V = angle 


20% ; and the angle T O S = 3 angle T O B=2 angle0 Q T= 
2angle OT Q=6angleO TV. The angle V T Q + the angle 
VQaT angle IT’ V S (£uelid, B. 1, prop. 32) = 7 angle O T V. 
Hence the angle Q O T = 8angleO T V = angle POQ. But 





the angle T O Q = 4 angle T O B and angle T OS = 3 angle 

T O B, and the angle T O Q + the angle T O 8 = 180°. Conse- 
° 

quently the angle TOR = ed . 


‘ 
The angle A O P = 2 angle IT O 3B; therefore the angle A O P 
€ ° 
on , and A P is one side of the heptagon required. 
7 


A. H. Brornerron. 





ROYAL NAVAL ENGINEERS. 
Sir,—At last, by your valuable assistance, I think we are bringing 


the public to a sense of our position, and I hope by the end of the | 


present Parliamentary session we shall have our corps brought to 
something like its proper social scale. 

If an engineer does an heroic action, how is it that you find it 
kept so very quiet ? 
would ask any questions about naval engineers ; though I must say 
the present Secretary of the Admiralty would put naval engineers in 
a better position if he was not trammelled by red tape. Who was it 
during the fearful gale that caught H.M.S. Nile, near Halifax, and 
blew her back to Queenstown, when her rudder was broken and 
she lay at the mercy of the winds, ventured their lives overboard - 
slung by a rope—to repair that rudder when no one in the ship 
knew what todo? Why, naval engineers. Who re-vented all the 
worn-out guns in the front batteries at Sevastopol, thereby saving 
thousands to the Government? Why, naval engineers. Who, in 
South America, ventured in an open boat to cut the chain across the 
river, and let the vessels pass? Why, a naval engineer. Even the 
late Captain Peel, in his march through India, took a naval engineer 
with him, and owned he was one of his most useful officers. 

I could enumerate scores of things in which engineers have been 
forgotten, which, if done by any of Sir Anthony Maindeck’s 
—— would be blazoned to the world as feats never surpassed. 

must now draw your attention to our crack ship the Warrior. 
Her machinery, if paid for at the Government price (£60 per nominal 
horse-power), will cost £75,000. 
something near 168 tons per day; and, considering her average 
steaming to be forty days per year, the price of her coals, at £2 per 
ton, will be £13,440. The value of her other engine-room stores 
will not be less than £8,000. 

Now, sir, if by careful management the engineers of this vessel 
contrive to bring down the repairs of the machinery from 10 per 
cent. (which, I believe, is an average) to 5 per cent., and save 10 per 
cent. of their coals and stores, “it is an undoubted fact,” as stated 
by one of your correspondents, “that one engineer will burn twice as 
much coal as another with the same machinery ;” the Government 
will find to their credit, at the year's end, for this one vessel a sum 
of £9,944, which would be highly acceptable to the Chancellor of 
the Exchequer at the present time. 

May I ask what salary the engineers of this vessel receive, who 
have the power of saving so much? Why, the chief engineer will 
receive 13s. per day, while four out of the other six will reccive 6s. 
per day, a sum the Admiralty think quite sufficient to sharpen their 
wits and provide for their widows and orphans. 

Ireland. 


F. M. 


Tue Froatixna Battertesx—We announced very briefly in our 
last that the contracts for two new floating batteries had been 
awarded by the Admiralty to Messrs. Westwood, Baillie, Campbell, 
and Co., of Millwall, Poplar, and Messrs. Napier and Co., of Glasgow. 
Napier’s tender was £41 10s, a ton, and Westwood’s £42, The 
Warrior was taken at £31 10s., by the Thames Ironworks Company ; 
the Black Prince by Napier, at £37; and the smaller batteries by 
Westwood and Palmer, at £44 and £43. ton. ‘The batteries now 
contracted for are intended for block ships, and as speed will be of 
less consequence in this case, the armour proof battery, instead of 
being limited to a length of 214 ft. amidships on each side, will | 
extend entirely round the vessel from below the water line upwards. 
To compensate for this increased weight, the vessels will have 
greater beam, and will be intermediate in size between the Warrior, 
which is of more than 6,000 tons burden, and the Resistance, which 
is less than 4,000, and they will probably range between 4,000 and 
5,000 tons. The vessels already building are progressing in the 
most satisfactory manner; the Black Prince will be launched on the 


LAW INTELLIGENCE. 


COURT OF QUEEN'S BENCH.—Fesrvary 9 anv 11. 
(Sittings at Nisi Prius, before Lord Chief Justice Cocksunn and a 
special Jury.) 

RAE U. THE THAMES IRONWORKS AND SHIPBUILDING COMPANY. 


Mr. Bovitt, Q.C., Mr. Hindmarsh, and Mr. Griffiths, were counsel 
for the plaintiff; and Mr. Serjeant Shee, Mr. Webster, and Mr. V. 
Harcourt, for the defendant. 

This was an action brought for the infringement of a patent 
which the plaintiff had taken out for an improvement in the come 
tion of the keel for iron steam vessels. The Eetondente pleaded “ Not 
guilty ;” that it was nota first invention; that it was not new; that 
it was not the subject of a patent, &c. 

The plaintiff had been workman, foreman, and manager to 
Messrs. Rennie. The defendants’ company having been established, 
they secured the services of the plaintiff. The defendants had con- 
tracted to build two ships for the Royal Mail Steam Navigation 
Company. The plaintiff was aware of a great defect in connecting 
the kelson with the keel in ships, and he had invented a mode of 
doing this, which he thought a great improvement. He had kept 
his plans and models sealed up in his own private office. Two 
persons connected with the Mail Company had come down to talk 
to him about the ships the defendants were building for them, and, 
in confidence, he showed them his models, telling them he should 
take out a patent. They highly approved the improvement, and 
requested plaintiff to apply it to their ships. Soon after this, on the 
10th of April, 1858, the plaintiff took out a patent, and at the end of 
that month the directors and the plaintiff disagreed, and he left 
their service. After that time they applied his invention to the 

arrior and other ships which they built, and refused to allow the 
plaintiff any royalty, and this gave rise to the present action. 

For the defendants it was urged that the plaintiff must be non- 
suited, inasmuch as before he took out his patent he had com- 
municated his invention, and had caused it to be used to two of the 
defendants’ ships. 

The Chief Justice said he should reserve the point whether it was 
not a privileged communication which had been made to the two 
persons who had been named. 

Mr. Serjeant Shee then addressed the jury for the defendants, 
contending that the plaintiff had communicated his invention to 
other persons, and had used it in the defendants’ yard before he had 
taken out his patent; and, in addition to this, he had been in con- 
sultation with one of the defendants’ foremen about the invention, 
and that each.had suggested alterations; therefore, the invention 
was not new at the time the patent was taken out. 

The trial was resumed on Monday, when witnesses were called 
with a view of showing that the groove for which the plaintiff had 
taken out his patent had been made, and its use known, betore the 
date of the patent. 

A specification sent in by the Royal Mail Steam Navigation Com- 
pany was putin, It was dated ch, 1858; the deiwing in thet 
specification contained the groove. It was said to have been a matter 
of common discussion in the defendants’ yard before that time. The 
object of cutting the groove was well known. 

The Lord Chief Justice interposed aud asked if the jury believed 
the defendants’ witnesses how could the plaintiff succeed. It was 
one of the hardships attending such things when a man told his in- 
vention ; he always regretted that an inventor should so defeat his 
own interest. 

The plaintiff was therefore nonsuited. 








New Bourpres at Cuatnam.—-The double range of buildings 


| being erected at the Royal Engineer establishment, Chatham, which 


Why, for fear that some bold independent M.P. | 


have been several months in progress, will be completed in the 
course of a few days, when they will be handed over by Mr. Stump, 
the contractor, to the commanding Royal Engineer of the district, 
Colonel Twiss. The two blocks of buildings have been erected on 
the vacant site of Brompton-barrack-square, the Royal Engineers’ 
memorial arch forming the centre. The south building contains a 
handsome lecture theatre, about 60 ft. by 40 ft., with a gallery 40 ft. 
in length at the extreme end, fitted wp in the most complete manner 
for the purpose to which it will be applied—that of the instruction of 
the officers and men of the Royal and Indian Engineers in subjects 
connected with engineering, fortification, and the other kindred 
sciences. This building is lighted from the roof by means of a lofty 
dome. The remainder of the south building consists of eight school 
rooms, each capable of accommodating about sixty men, for the 
separate instruction of the engineers. The north building is set 
apart exclusively for the practical instruction of the officers and 





| men, and includes a chemical laboratory, lithographic and « ngraving 


Her consumption of coal will be | 





12th inst., at Glasgow, and the Defence and Resistance are approach- 
ing completion. On board the Warrior all is bustle and preparation, | 
more than 1,000 men being frequently employed, and the labour is | 
often continued night and day. Mr. Penn is making wonderful 
progress with the engines, and will redeem the promise made to the 
Admiralty of their being completed in March. This, we fear, will | 
be long before the builders have finished the ship, as their work is | 
heavy, and they are necessarily interfered with by the engine-fitters. 
It may be interesting to know that the total weight of the materials 


rooms, photographic printing-rooms, lithographic press-rooms, and 
the sappers’ library, 40 ft. in length. On the roof of this building 
has been erected a commodious photographic room, composed of 
glass and iron, the science of photography now entering into the 
daily instruction of the whole of the officers and men of the 
engineers. A portion of this building will also be set apart for the 
instruction of the sappers in working the electric telegraph, the 
wires having been laid from the Royal Engineer establishment to the 
field works, by means of which a constant communication will be 
kept up with all parts of the establishment. 


New Mobe or Preserving Impressions in SAND, &c.—The murder 
of President Poinsot, on the Lyons Railway, has given rise to a very 
ingenious plan of rendering permanent marks in sand or any other 
yielding soil, and which may possibly be found useful in many cases 
where it is desirable to preserve an impression that would otherwise 
be soon obliterated, ‘The process is the invention of M. Hugoulin, 
an apothecary in the Imperial navy, and the manner in which it has 
been applied to preserve the marks made by the criminal Jud in the 
sandy ground of the station at Noisy-le-Sec, where he leapt from the 
train, is as follows :—A sheet of thin iron plate was placed over the 
marks made, and supported by an iron stand at a distance of about 
an inch and a half from the surface of the ground, a quantity of lighted 
charcoal was then placed on the iron plate, which soon became red- 
hot, and of course heated the spot over which it was placed. When 
the latter was raised to about 100 deg. centigrade (212 deg. Fah.), 
the fire, together with the plate, was removed, and a quantity of 
finely divided stearic acid was strewed overthe impressions by 
means of a sieve. ‘lhe powder used was that of the common Lougie, 
or stearine candle, dissolved by heat in aleohol, and then thrown 
into a large quantity of cold water, when the stearine falls to the bot- 
tom in the form of a fine precipitate. This powder is so light and 
impalpable, that it is said it might be sifted over an impression in the 
dust of a common road without in the slightest degree interfering 
with the faintest mark. ‘The instant it touched the heated surface of 
the ground in question it melted, and, as it were, sealed the whole of 
the loose atoms into one compact mass. When a suflicient’ quantity 
of the stearine had been applied, the place was left until it had be- 
come completely cold, the surrounding earth was then dug out 
carefully at some little distance from the edges of the impression, and 
the portion containing this latter was lifted up in one entire block, 
and laid on a cloth several times doubled, the edges of which were 
raised up so as to forma kind of border, or rather framing, into 
which and against the sides of the sandy earth containing the impres- 
sion, plaster of Paris was poured, and when the latter was set, the 
whole could be handled without danger, and was firm enough to 
bear packing and carriage to any distance. It is evident, therefore, 
that, if necessary, it might also be used as a mould, from which casts 
in plaster could be obtained. The value of such a process as an aid 
in criminal cases is too self-evident to require demonstration ; the 
production of the tell-tale impression in a court of law, where every 
mark can be conveniently exhibited and compared with the object by 
which it was produced, may be equally useful in the proof of guilt 
and of innocence, and it would be strange indeed if a use for such a 


used in this battery will amount to 8,450 tons, and that, when ready | process be not discovered in matters of scientific or practical interest, 
for sea, she will carry 950 tons of coal.—Steam Shipping Chronicle. | — Building News. 
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COUILLARD AND MAZELINE’S BRICK-MAKING AND FUEL 














Tus invention, by Couillard and Mazeline, of Havre, France, 
relates to improvements upon an invention for the same object, for 
which letters patent, bearing date 4th May, 1858, No. 992, were 
issued to W. E. Newton, of Chancery-lane, to whom the present in- 
vention is a communication. 

The present invention relates to the arrangement, construction, 
and combination in one machine of the principal working parts 
required for the production of blocks of artificial fuel, or for mould- 
ing and compressing bricks and other analogous articles. The 
principal working parts may be divided under three heads, con- 
sisting, first, of the mixing and softening apparatus, in which the 
combustible ingredients are heated by the direct action of steam, 
and thereby brought to a plastic state, so as to admit of their being 
moulded into blocks; second, the apparatus for stirring and agitating 
these substances, and then conducting them into and filling the 
moulds; third, the mechanism for compressing the substance in the 
moulds and effecting the discharge of the blocks therefrom. Fig. 1 
is a longitudinal sectional elevation of the apparatus complete, and 
Fig. 2 is a vertical section of the moulding and compressing 
apparatus. ‘The apparatus is composed of a mixer A, a filler B, and 
amoulder C, all of which are mounted on, or secured to, the same 
foundation plate, and therefore constitute one complete machine. 
The pulverised ingredients, such, for instance, as pulverised small 
coal and piteh, or other binding material, are supplied in a cold state 
to the pug mill of the mixing apparatus. The pulverised materials 
enter at the top of the cylinder A, Fig. 1, and are reduced to the 
state of a thick paste in the cylinder by the action of the hot steam 
which issues from perforations in the arms @ of the central vertical 
shaft 4, and also from stationary arms e, Fig. 3, which project 
inwardly from the sides of the cylinder A. The steam enters 
among the materials while they are kept in agitation by the motion 
of the arms a of the shaft 6 of the pug mill. ‘The pasty mass when 
well mixed is delivered out at an aperture e below, and falls into the 
filling apparatus B, where it is agitated by the rotating stirrer 4; and 
is then conducted to the moulds g of the moulding apparatus C, 
where it is compressed, and is ultimately delivered out ot the mould 
and deposited on a travelling endless band A, whereby it is conveyed 
away. A single main shaft 7, which derives its motion from the 
prime mover, actuates the three principal parts of the apparatus by 
means of suitable driving-wheels and pinions. 

The principal features of novelty in the mixing apparatus are the 
adxptation to the cylinder A of the several short tubes ¢, pierced 
with a number of small holes to allow steam or hot air to escape 
therefrom, and become intermixed with the materials in the cylinder 
A. The tubes ¢ are arranged to project into the interior of the 
cylinder A at different heights, so as to supply the hot air o- steam 
to various parts of the mass of materials, and thereby acceler ite the 
softening and adhesion of the particles together while the mass is in 
motion, Another inprovement consists in forming a conical Lottom 
tothe cylinder A, as shown at A* in Fig, 1, soas to facilitate the dis- 
charge of the pasty mass therefrom, Te this end it is proposed to 
employ curved arms a, a, for the purpose of driving the materials 
from the centre of the cylinder towards the circumference, and con- 
sequently towards the exit aperture e of the cylinder, from which the 
pasty mass is discharged into the filling apparatus B. This filling 
apparatus is conveniently arranged to receive the pasty mass from 
the mixing apparatus, and is provided with a rotating stirrer, which 
is constructed and operated in such a manner as to till two moulds of 
the moulding and compressing machine at the same time. The 
rotating stirrer is composed of five arms /; f, bolted or secured to the 
boss or hub j, which is mounted on the vertical shaft“ ‘This shaft 
is actuated by the driving-wheel m on the vertical shaft 6, through 
the intervention of an intermediate wheel, which gears into a toothed 
Wheel n on the lower end of the shaft 4. ‘The moulds of the moulding 
or compressing apparatus are arranged to come twice under the 
arms fof the stirrer, so that the filling operation may be more com- 
pletely effected than if the moulds were filled at one operation, It 
will be seen that the stirrer consists, as before-mentioned, of the 
cast-iron nave or hub j, fixed upon the driving shaft 4, and provided 
with separate arms f, J; so that in case of any of the arms / becoming 
damaged, the defective one may be exchanged for a new one with 
facility. 

The rotating mould wheel C, is supported by a series of anti- 
friction rollers 0, 0, and receives an intermittent motion from an arm 
or lever, the outer end of which takes into teeth g on the periphery 
of the mould wheel, and a reciprocating motion being communicated 
to the lever, this motion, when transmitted to the mould wheel, is 
converted into an intermittent rotary motion. The blocks in the 
moulds are subjected to pressure by the action of steam on the 
piston r in the steam cylinders. The lower end of the piston rod 1 
of the steam cylinder s is joined to one end of the horizontal 
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vibrating arm or lever ¢, which has its fulerum at 1, Fig. 2, and 
whenever the piston 7 rises in the steam cylinder, the lever ¢ forces 
up one of the pistons or plungers w of the mould wheel, and by this 
means a perfect compression of the blocks is insured. The moulds 
are lined internally with sheet-iron or steel, as shown at 2, Fig. 2, 
which may be renewed from time to time when worn by continual 
use. The compressing lever is provided with a kind of jointed arm v, 
which bears against the lower ends of the rods of the mould pistons. 
The piston rod r!, whereby the lever ¢ is worked, is accurately 


guided in a vertical direction by causing it to work in a guide or | 


bracket w, Fig 2. The several parts of the mechanism are so 
arranged that, although all the parts of the entire machine are 


intended to work in combination, each part alone may have motion | 


communicated to it by means of the gearing and clutches connected 
therewith, 

When the blocks have been sufficiently compressed they are 
pushed up out of the moulds by the ascent of the piston, as shown 
at u* in Fig. 2, and then the blocks are pushed off from the face of 
the piston on to a travelling cloth h by means of the vibrating 
lever y, which is actuated by means of an eccentric z, secured on a 
shaft mounted in bearings on the top plate of the steam cylinder. 


MORRIS’ KEY FOR SECURING RAILWAY RAILS. 
PATENT DATED SRD Juty, 1860. 


Tus invention, by James Morris, of 8, Albert-square, Clapham- 
road, Surrey, has for its object an improved key or wedge for 
securing railway rails in their chairs. 











Fig. 1 is a tranverse section of a railway chair of ordinary con- 
struction, having a rail fastened by a key according to the invention. 
Fig. 2 shows a front view of the key; and Fig. 3 shows an end 
view. he key is cast with its inner surface to come next the rail, 
and with its outer surface to come next the interior of the jaw of the 
chair, but not to fit tightly between the chair and the rail. The 
surfaces of the key correspond in general contour or outline with the 
surfaces of the rail and the jaw of the chair, but not so as to fit 
tightly. The key is of metal, and is cast with a recess in it to 
receive a piece of dry wood, in such manner as to protrude beyond 
the metal surface of the key, so as to cause the metal key (which, 
without the wood, is, as above stated, formed to fit easily between 
the rail and the jaw of the chair) to fit tightly, and require to be 
driven in between them with force, 


THe Frencn GOVERNMENT ON THE Frencn Navy.—The following 
extract from the official statement of the “ Situation of the French 
Empire,” will be perused with interest :—“ Our steam fleet has been 
augmented in 1860, without counting transport vessels, so indis- 
pensable to the services imposed on us, by two ships of war and four 


screw frigates ; finally by a cuirassed frigate, the first of its kind, | 


the trials of which, still going on, gave presage, in the art of naval 
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constructions, of a progress due to the personal initiative of the 
Emperor. In presence of results already obtained, the Government 
could not hesitate to adopt the cuirass system for ships of the line not 
yet put on the stocks. At the end of 1860, indeed, our building 
yards were more dismantled than they had been for many years. In 
fact, with the exception of a few transports, some coastguard batteries, 
gunboats, and light craft, we had nothing on the stocks at that time 
but two ships of the line and eight ordinary frigates, with five 
| frigates destined to be plated. We are, therefore, far from having 

given to our new constructions, up to this day, the importance 
| which has been on many occasions pronounced to be necessary 
for the maritime forces of France. In fact, in the year 1846, after a 
unanimous vote of the Chambers, the composition of our fleet was 
to be 40 ships of the line, 50 frigates, 40 corvettes, and 50 bricks or 
avisos, without including vessels on local stations and transports. 
Ata later period the Government of the Emperor thought it neces- 
sary to reduce to 20 the number of frigates, and to 30 that of the 
corvettes and avisos: and in fact, in 1855, we possessed 146 war 
vessels for steam or sailing. But, at this day, when the only war 
ships worthy of the name are steamers, our real force is reduced to 
88 vessels, even including those of a mixed order, which are but of 
secondary value. ‘These 88 vessels are thus classed :—- 


New Ships. Mixed. Total. 
Liners eo ce «cs oe ce oe on 23 eo 36 
Plated frigate... .. «2 .w. « 1 oe _ se 1 
Ordinary frigates .. .. .. « Il ee 6 eo 17 
Corvettes... se co «oc «8 of 7@ oe — ee 7 
a a eee ee - oe 28 


59 29 838 
This reduction in the number of our war vessels is the inevitable 
consequence of the transformation and of the greater cost of our 
new marine. To reach the rank which we must gain, on pain of 
declining, we must then continue to devote to new constructions at 
least the credits foreseen in 1857, the annual interest of 
which is attributed to the Budget of 1861, as to those 
preceding. Like all foreign marines the French marine has had 
to occupy itself with putting its artillery in harmony with the new 
discoveries of science. But, whilst persevering in its efforts to dis- 
cover guns of still greater perfection, it has laboured at ameliorating, 
at trifling cost, the arms already in its possession. All the maritime 
arsenals of the empire call for notable ameliorations. The new 
steam marine requires considerable ateliers, and engines of great 
power; the old docks for refitting, want extension, and new ones 
must be created. Hydraulic works have, by force of circumstances, 
acquired great importance; they are zealously pursued. It is also 
important to put our arsenals in direct communication with the great 
lines of railroad. The arsenal of Toulon has, therefore, been con- 
nected by a railway with the line from Paris to the Mediterranean. 
An analogous line is being executed to connect the arsenal o 
Cherbourg with the Western line. Finally, the execution has been 
commenced of a chain of telegraphic and semaphoric posts, destined 
to connect reciprocally, and with the interior, all the coasts of the 
empire, whether in the ocean or in the Mediterranean, ‘The daily- 
increasing importance of the steam fleet has determined the moditi- 
cation of the dispositions which regulate the personnel of the 
engineers. ‘I'o give satisfaction to legitimate aspirations, and to 
improve the condition of valuable persons entrusted with the 
management of costly machinery, posts of engineer in chief and of 
| upper engineers have been created, offering to the engineers of the 
fleet the advantages of rank, pay, and retiring pension, and of a 
nature to attract and preserve for the state servants of a superior 


class. 








Batancep Vanve ror Locomorives.—On the Michigan Central 
Railw ay, the balanced valve of R. C. Bristol has given such good 
results that it is now being applied to other engines. It consists 
simply of the ordinary valve, with two rectangular recesses cast 1m 
the sides. Each recess is, say 2} in. deep, opening down to the valve 
| seat, } in. wide, and 10 in. long. In the top of each recess are two 

wedges, or inclined planes, adjusted by set screws at the ends, 50 as 
| to practically deepen or heighten the recess. Under these inclined 
plates are six steel rollers, which rest on the valve seat and carry the 
| valve. The rollers are, say 1 in. diameter by g in. ; these sizes may 
| be somewhat varied to suit circumstances, ‘T'o adjust the valve, it 18 
| first screwed tightly down to its seat, and the inclined planes are then 
| so adjusted as to wedge the rollers tightly down to the seat also ; in 
fact, when both the seat and the valve absolutely touch the seat, it 1s 
| found that the valve, under steam, will move so easily that the reverse 
| lever may be thrown back and forth with one hand. The inclined 
planes are of steel, and a steel plate is let into, or put upon, the valve 
seat, to form a permanent way for the rollers.—American Railway 
iy 























Fes. 15, 1861 


THE ENGINEER 


107 








TO CORRESPONDENTS. 
*,* Seve Sor binding the volume can be had from the publisher, price 28. 6d. 


each, 

*e* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

J. W.— Will appear in our nezt, the illustration being in hand. 

A PASSENGER.—We have already published the fact of the experiments men- 
tioned by you. 

Aupua.—Mr. D. K. Clark, whose initials ave appended to the article in the 
Encyclopedia. 

F. O. H.— We are unable to assist you in procuring the aid of capitalists in 
carrying out your invention. 

W. W. (Devon.)}—The best means of applying power in the propulsion of velo- 
cipedes has never we think, been settled. 

W. E. J. (Govan.)—Presuming the communication to be of a character suitable 
to our columns, it will be acceptable at any time. 

C. A. M.—The reason was that your remarks were not conceived in a spirit, nor 
conveyed in language which would entitle them to admission into any re- 
spectable newspaper. 

M. A. W.—You have read the official conditions, and it would be impossible 
Sor us to say whether any exception would be made in your favour. You 
should write to the Secretary of the Department of Public Works, India- 
optice. 

A Supscriper.—Nearly every maker of traction engines in the kingdom adver- 
tises them, and you should consult their cards in our advertising columns and 
elsewhere. An advertisement stating your wishes would bring you any num- 
ber of applications. 

A.—If a correspondent who addressed us a letter on the 15th November, 1860, 
signed “A,” and mentioning a machine for grinding parabolic specule, 
will send us his address, a letter which we have received on the subject shall 
be forwarded him, 

W. L.—By making your ae direct to the Admiralty, stating your age 
and acquirements, the reply, when received, would be definite upon the points 
named. The Admiralty test of examination is a variable one, according to 
the demand for, and supply of, engineers. 

J. N.—We do not think that malleable cast-iron is exported, in the pig, from 
this country. It ismade by heating cast-iron in contact either with oxide of 
ivon or oxide of zinc, the latter having been Sound to be the best. The cast- 
ivon isithus partly decarbonised and thus made malleable, still retaining its 
Fusibility. a 





FRAUDULENT TRADE MARKS. 
(To the Editor of The Engineer.) 

Sir,—Our attention having been drawn to a letter of Mr. Mappin’s con- 
cerning trade marks, wherein our names are } inently tioned, we 
beg to assure you that we have suffered, and still continue to suffer, most 
severely from the great quantities of pencils that find their way into this 
country from the Continent, with our names and labels actually counterfeited 
to the very letter. The articles themselves are of a most worthless character, 
so that, besides being robbed of our business, it deeply injures our reputation. 
May we earnestly and respectfully join in the hope of your powerful 
advocacy to endeavour to obtain protection from these most dishonest 
continental manufacturers? BROOKMAN AND LANGDON. 

28, Great Russell-street, Bloomsbury, 

February 8th, 1861. —_— 
RE-PATENTING OLD INVENTIONS. 
(To the Editor of The Engineer.) 

Sir,—In THe ENGINEER of yesterday’s date I notice an engraving of 
** Fletcher’s Dampers for Multitubular Boilers,” which “invention” is stated 
to consist in the ‘‘application as a damper to the mouths of tubular boilers 
of an apparatus similar in principle to a Venetian blind ;” and, secondly, in 
the application of sliding dampers in the form of ‘‘a plate with perforations 
corresponding with the tube holes in the boiler, so arranged that the blank 
spaces in the plate may cover the tube holes in the boiler, and vice versa.” 

It may, perhaps, surprise Mr. Fletcher when | tell him that the former 
plan was used on the Great Western locomotives some fourteen years or so 
since, and I believe the latter plan was also tried on locomotives at an earlier 
period. If he will refer to *‘ Bourne’s Catechism of the Steam Engine,” 
published in 1847, and also the later editions, he will find both these 
dampers described. 

I believe they have been applied to stationary engine boilers also, but I 
cannot speak positively to that, though, doubtless, some of your numerous 
readers may be able to throw some light on the subject. C. E. 

London, February 9th, 1861, ——— 

MEETINGS NEXT WEEK. 

INSTITUTION OF CiviL ENGINEERS, Tuesday, February 19th, at 8 p.m., 
**On the Results of Trials of Varieties of Iron Permanent Ways,” by Mr. 
Francis Fox, M. Inst. C.E. 

Society or Arts, Wednesday, at 8 p.m., “On the Uses of Tea in the 
Animal Economy,” by Dr. Edward Smith, LL.B., F.R.S. 








Adwertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same vate for the space they jill. AU single advertise- 
ments from the country must be accompanied by stamps in payment. 
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HEAT AND STEAM. 


THERE has been an evident disposition within the past 
few years to re-open the whole subject of the formation and 
capability of steam. The primary facts, upon which all our 
notions of those matters are based, have been interrogated 
anew, not perhaps without some tangible practical results in 
the improvement of our steam engineering practice. Among 
those who have pursued the inquiry attentively, few can 
have failed to acquire much clearer conceptions than 
existed, with respect tosteam, say ten years ago. In the 
natural search, however, for fresh theories, some inquiftrs 
have doubtless involved themselves in the profoundest 
mental confusion ; it being one of the phenomena of such 
efforts that, in many cases, the nearer a fact or a logical 
consequence may be, the more readily it is overlooked. 
Out of even this confusion, however, there may come con- 
sistency and order. Among those who have re-opened 
the doors of inquiry and gained the threshold of facts, 
which if not new are apparently so, is Mr. Charles Wye 
Williams. We have devoted considerable space on former 
occasions to the exposition of his views, with which our 
readers, especially since the appearance of his essay “ On 
Heat and Steam,” are doubtless by this time quite familiar. 
Few, we think, can carefully read that essay without admir- 
ing the originality, analytical skill, and literary talent of 
the author. The almost constant reference to experimental 
facts apparently relieves the work from any presumption of 
unsupported assertion. ‘These facts are so presented that 








the author’s inferences may strike the reader as those only 
which are admissible in the premises, and many a reader, 
thus led along, has, perhaps, while conscious that “he 





knew better,” capitulated in spite of himself. The doc- 
trines which can thus unsettle the convictions of years, 
presuming that they have really done so, deserve the 
closest scrutiny, and if they prove unsound it may be that 
their propounder has much to answer for. In the present 
case it must be admitted, however, that upon no construc- 
tion of Mr. Williams’ theories do they promise to affect the 
modes of applying steam to practical purposes. We have 
not found a Section which suggests any change what- 
ever in the structure or working of our steam-generating, 
steam-expanding, or steam-condensing apparatus, unless it 
be the paradoxical suggestion that low-water is desirable 
asa safeguard against explosion. Those, therefore, who 
regard theory in its connection only with applied mechanics, 
may dismiss all concern as to what effect the admission of 
Mr. Williams’ theories may have on steam engineering 
practice. This confession of the abstract character of these 
theories is but fair to the practical man, who often believes 
or professes to do so, that theorists are only to be tolerated 
for the benefits which occasionally arise from their investi- 
gations. Whether Mr. Williams has withheld explanation 
upon the point in question out of contempt for such 
notoriously intolerant tolerance — we cannot otherwise 
describe it—we do not know, but we think common candour 
required such explanation, considering the natural expecta- 
tions of the class of readers which a book from Mr. 
Williams would be sure to reach. 

The question whether water can or cannot be heated, 
whilst still retaining its status as a liquid, is already being 
discussed with much interest. Water has been always 
supposed to be a non-conductor of heat, and non-con- 
duction seems to imply non-absorption. When, however, 
we consider the mobility of water, and that each atem as 
it comes within the influence of heat, whether it be heated 
in the strict sense of the term, or whether it be converted 
at once into steam, must be of less specific gravity than any 
water below it, we can readily perceive why there is little 
apparent conduction of heat downwards. ‘To ascertain 
whether water can really conduct heat, it would appear 
necessary to deprive it of its mobility. This condition is 
fulfilled only by freezing, the heat then conducted being, 
we will suppose, of an intensity less than 32 deg. Ice 
evidently conducts heat—the formation of ice, 2 ft. or 3 ft. 
thick, over large surfaces, being, we think, a conclusive proof 
of such conduction, for its accumulation beyond the first con- 
gelation at the surface implies the ascent of heat from the 
water to the air, through ice already formed. We believe it 
tobe taking very unsafe ground to suppose that any substance 
or matter in nature can completely resist the penetration of 
heat, for, indeed, we believe an absolute non-conductor of 
heat to be an impossibility. The mere fact that water, 
when exposed to heat, may be partly or wholly converted 
into steam (partly even at 32 deg.) does not appear to afford 
sufficient ground for supposing that water cannot combine 
with heat without being vaporised, any more than the 
liquefaction of iron, at a certain temperature, argues the 
impossibility of heating iron whilst in a solid state. Mr. 
Williams insists, however, that water cannot be heated, 
and still retain its distinctive character as a liquid; 
that, atomically considered, each atom can only combine 
with a definite amount or “ equivalent” of heat, when its 
immediate conversion into vapour is the consequence. This 
is, perhaps, the first attempt to apply the doctrine of 
atomic equivalents to imponderable agents. The inference 
cannot, of course, apply to atomic iron and heat, atomic 
carbon and heat, atomic oxygen and heat, atomic hydrogen 
and heat, nor to any other element that we know of, and 
Mr. Williams gives us no proof, and as far as we can see, 
no pretence upon which we can admit or suppose 
that such an exception exists with respect to water 
—the compound of two simple elements. We will 
adopt one mode of examining whether water can be 
heated beyond 32 deg., or whether any apparent tempera- 
ture beyond that point is really due to the diffusion of 
steam throughout the liquid. By confining a given weight 
of water under pressure, just as we would confine a solid 
body so as to restrain its thermal expansion, water at 
60 deg. may be raised to a temperature (as indicated by 
the thermometer) of 212 deg., and without any expansion 
of bulk. On removing the restraining pressure, and pour- 
ing this water into a broad shallow pan, the temperature 
will soon fall to that of the atmosphere, and, taking this at 
60 deg., about one eighth of the water would pass off as 
vapour in the process. In several places in Mr. Williams’ 
book (pages 49, 97, 100, and elsewhere) he adduces this 
very experiment, and gives similar data. The fact that 
one eighth of the weight of the water has been evaporated 
is assumed, by Mr. Williams, as proof that so much steam 
must have existed in the water when its apparent tem- 
perature was 212 deg. Yet, inasmuch as the water con- 
fined under pressure at 212 deg. occupied precisely the 
same space as at 60 deg., it is evident that (setting aside 
the porosity of the liquid) the steam, if it existed at all in 
the water, must reading of the same density as the water 
itself; or, in other words, liquid steam, 1,642 times denser 
than ordinary disengaged steam of atmospheric pressure, 
and 830 times heavier than air. We may here ask Mr. 
Williams whether we are warranted in supposing that true 
steam can exist in such a state? It is true that force has 
been used to restrain the expansion of the water; but, if we 
allow it to expand freely in the open air, every pound, or 
27-7 cubic inches, of water heated from 60 deg. to 212 deg. 
will have expanded but little more than 1 cubic inch, or 
say one twenty-fifth its own volume. At 212 deg., then, 
we will say that a pound of water occupies 29 cubic inches, 
and that, on cooling rapidly, in a broad shallow vessel, to 
60 deg., but 242 cubic inches remain. Even then, the 
4% cubic inches of steam, weighing as much as 3} cubic 
inches of water, would be more than 1,200 times denser 
than ordinary steam. This, surely, is a condition of steam 
never contemplated in any previous consideration of the 
subject, especially when it is remembered that this nearly 
liquid steam has no more than the ordinary pressure of the 
atmosphere. By itself, one eighth of a pound of steam, in 
its ordinary state, and without expansion, will lift 3 tons 
1 ft. high, and yet, when combined with 14 oz. of water, it 
has no power whatever! Yet, again: the steam rising 





from water at an apparent temperature of 212 deg. has but 
212 deg. of aa heat. Notwithstanding this, Mr. 
Williams apparently assumes that, whilst the whole pound 
of water (and liquid steam) is at a temperature indicated 
by 212 deg. on the thermometer, 14 oz. of it have a tempera- 
ture of only 32 deg., leaving, as the temperature of the 
steam in mechanical mixture with the water, some 
1,462 deg. In endeavouring to avoid anomalies which 
Mr. Williams, in a general misunderstanding of the subject, 
supposes to exist, he thus hastens to still more anomalous 
conclusions. It appears to us that none can adopt his views 
without at the same time adopting the notion of liquid 
steam of no pressure, and that of the resulting temperature 
of a mechanical mixture being four times greater than the 
mean of its constituents. 

As already remarked, Mr. Williams’ whole reasoning is 
directed to show that any apparent temperature of water, 
above 32 deg., is due only to the diffusion of steam among 
it. Starting out upon this theory, it was fairly to have 
been expected that Mr. Williams would say how much 
steam could be held, in diffusion, in water. Ile quotes 
largely from Dalton, and contends that the diffusion of 
steam in water is like that of permanent gases. On page 
22 he quotes, from Dalton, to the effect that, “if a quan- 
tity of water, freed from air, be agitated with any hind 
of gases, not chemically uniting with water, it will absorb 
its bulk of the gas.” On page 24 Mr. Williams contradicts 
this by quoting again from Dalton as follows :—* The 
greatest difficulty, in the mechanical hypothesis, arises 
from different gases observing different laws. Why does 
not water admit its bulk of every kind of gas alike ” On 
page 25 Mr. Williams quotes Dalton to show that “ the 
quantity of gas absorbed is as the density or pressure,” 
and that while water will absorb its own bulk of carbonic 
acid, it will absorb but half its bulk of bi-carburetted 
hydrogen, one-third its bulk of oxygen, and one-fourth its 
bulk of nitrogen. It will be observed, too, as if to in- 
crease the confusion, that these ratios of absorption bear 
no proportion whatever to the densities of the gases, 
Absorbed, as the sentence just quoted asserts that they 
are, what is to be inferred trom these quoted contradic- 
tions? Above all, how much steam will water absorb, 
supposing it to be absorbed under the Daltonian laws of 
diffusion? Mr. Williams, after quoting Dalton (page 22) 
to show that “water, free from air and agitated with any 
kind of gases not chemically uniting with water, will 
absorb its bulk of the gas,” asks, “Why, then, shall not 
the same reasoning and the same law be applied to the 
mixing and agitating the elastic fluid vapour with water ? 
Why shall it not be said that, if a quantity of vapour be 
agitated with water, it will absorb or take up the bulk 
ot the vapour?” What does Mr. Williams mean by “ the 
bulk ?” Does “ the” mean any bulk, or does it mean a bulk 
equal to that of the water? Or what other bulk does it 
mean? If it mean that water will absorb its own bulk of 
steam, does not Dalton say that the absorption is in pro- 
portion to the density or pressure, and is steam of the 
same density as carbonic acid, of which water will absorb 
nearly its own bulk? Here, again, Mr. Williams leaves 
his readers in the dark. He neither states clearly what 
bulk of steam water will absorb, nor does he state the 
density of steam so that we may infer the bulk upon 
Dalton’s statement that the absorption is as the density, a 
statement which Dalton’s quoted examples immediately 
contradict. Most readers will say that the density of 
steam is well enough known, and that its specific gravity, 
at atmospheric pressure, is about one-half that of air. But 
Mr. Williams (page 9), after mentioning that the bulk of 
steam has been held to be 1,728 times that of the water 
from which it is formed, observes thus :—* How far the 
experiments are trustworthy on which this enlarged volume 
has been estimated, seems seriously open to doubt.” The 
standard authorities state that the fe sncdienry instead of 
being 1,728 times, is 1,642 times, and does Mr. Williams 
wish us to infer that this ratio is “seriously open to 
doubt?” Mr. Williams says, of the relative bulks of 
steam and water, “this, however, is not the place for such 
an inquiry.” We should have supposed his book to be just 
the place, and, until we have his reasons for doubting, we 
shall not doubt that a cubic foot of water will form 1,642 
cubic ft. of atmospheric pressure. 

If, then, Mr. Williams means to say, what his words 
seem to imply, that water will absorb its own bulk of 
steam of atmospheric pressure, his theory of diffusion does 
not account at all for the known phenomena of vaporisa- 
tion—in fact, he contradicts himself any number of times 
in his book. That he does mean that water absorbs its 
own bulk of steam, of a density equal to that in the steam 
chamber above it (supposing the vaporisation to be effected 
in a boiler), is apparent enough in many pages of the book. 
Thus, on page 23, he says :—‘* When, therefore, we find the 
indicated temperature to be the same, both above and below 
the surface level, in a vessel of water (whatever may be its 
penguin we are justified in assuming that the quan- 
tity or number of atoms of vapour from which the heat 
proceeds, pressing or in contact with the thermometer 
bulb, must be the same.” ‘This idea is still more positively 
asserted on page 165, where the author says :—‘ So soon 
as the water has become saturated with steam, and the 
temperature of 212 deg., or thereabouts, has been reached, 
an uniformity, both of temperature and pressure, begins 
to prevail, and continues, both above and below the water 
level, indicating an uniformity in quantity of steam in 
both places. In other words, that each cubic inch of 
space in the boiler contains the same quantity of steam.” 
This is further illustrated, pictorially, in a manner to 
leave no doubt of the author’s meaning. On page 48, too, 
he figures an apparatus to show the apparent expansion of 
water when its indicated temperature is raised from 60 deg. 
to 212 deg. This expansion Mr. Williams elsewhere admits 
to be about one twenty-fifth part of the normal bulk of 
the water, 25 cubic in. of water at 60 deg. becoming 26 in. 
at 212 deg. On page 48 he states “that vapour atoms 
being necessarily individually larger than the liquid 
atoms, from which they were formed, fully accounts for the 
gross enlargement of the mass.” All along the inference 
is presented that the steam diffused in the water is but 
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equal only in weight to that of a quantity of disengaged 
steam (steam by itself), equal in bulk to that of the water. 

It is quite evident that the notion of equal quantities of 
steam, above and below the water level, and the other 
notion that the steam contained in the water is of the same 
density as the water itself, are totally irreconcilable. Such 
a contradiction, in a book of less than 200 pages, argues 
merely that the author has become involved in hopeless 
confusion in attempting to explain what seemed clear 
enough before, and in attempting to apply the laws of 
atomic equivalents of matter to imponderable agents. 

The exact relations of heat to a number of particles of 
water, when one or more of those particles assumes the 
vaporous form, can hardly be perceived in the manner in 
which we are accustomed to observe the ordinary relations 
of bodies; yet there are plain physical principles to guide 
us, and from these it does not appear difficult to follow the 
process of vaporisation with certainty. Ice may be cooled 
below 32 deg., or in other words, it may be heated from any 
temperature, below 32 deg., up to that point, and without 
melting. 





Steam can be heated to any temperature without 
decomposition, unless the heating apparatus be of clean 
iron, which, at a very high heat, will absorb the oxygen of 
the steam. As ice and steam, therefore, can be heated, 
there seems to be nothing inconsistent in supposing that 
water also may be heated, and that without becoming steam. 
That water combines with heat, in its conversion into steam, 
is a proof that it can absorb heat, the question being thus 
narrowed down to whether it can absorb heat without such 
conversion. This question, we think, answers itself. If 
one atom of water can receive heat from a metallic surface, 
and be thereby converted into steam, what is to prevent the 
expanded atom of steam from imparting a part of its heat 
to a contiguous atom of water seeking for heat? Facts 
prove, and Mr. Williams admits, that atoms of steam may 
be condensed on a cool metallic or other surface, and why, 
this being so, shall it not be partially condensed by contact 
with water which, as all vaporisation proves, is ready to 
combine with heat? No other substance is yet known 
which rejects heat until a certain quantity is present, and 
which then instantaneously absorbs the whole. ‘There is 
nothing, even as shown in Mr. Williams’ experiments, in 
the behaviour of water during the process of vaporisation to 
justify us in supposing it to be an exception. 

It is a source of satisfaction toe feel assured, as the result 
of a critical investigation of the mutual relations of heat 
and water, and with every disposition to establish the 
correctness of new theories, that the time-honoured prin- 
ciples of vaporisation have not been overthrown, and to be 
conscious, moreover, of still clearer perceptions of their 
consisteney and truth. 


WORKING STEAM EXPANSIVELY. 

THAT steam exerts power whilst expanding behind the 
piston of a steam engine, after the communication from 
the boiler has been closed, is a fact, as well ascertained as 
that water will run down hill. That the power thus de- 
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oint to the absolute impossibility of obtaining an hourly 
sem power, from steam worked non-expansively, with less 
than say 30 lb. of water, unless, of course, the steam be super- 
heated. Now, it is a fact, of which repeated proofs exist, that, 
in expansive engines, an indicated hourry horse power has 
been obtained with an expenditure of from 15 Ib. to 26 Ib. 
of water. This has been done in locomotive engines where, 
with variable expansive gear, a change from the first to the 
fifth notch, or from “two-thirds” to “one-seventh stroke,” 
has reduced the consumption of coke, per hourly horse 
power, from 44 lb. to 241b. Cornish, and other land 
engines working expansively, have been and are being run 
with an expenditure of but from 20 Ib. to 25 Ib. of water 
per hourly horse-power, and compound or high and low- 
pressure marine engines are now running with but 16 Ib. 
of water per hourly horse-power. These are facts, as much 
so as the cold Christmas, the light of the sun, bribery at 
elections, or the terrestrial protuberance of the Himalayas. 
How are the Non-Expansionists to account for such facts, 
for we repeat they are facts? Still further: the most in- 
veterate unbeliever in expansion will admit that no indi- 
cator diagram, taken from an engine working expansively, 
shows a total suspension of pressure at and after suppression. 
The line which indicates the pressure of steam in the eylinder 
inclines, on the diagram, more or less steeply from the 
point representing that where the steam is shut off from 
the cylinder, but it never, unless the exhaust port be 
opened at that point, falls vertically either to the atmo- 
spheric or zero line. There is no mistaking that, whilst the 
valves are absolutely tight, there is a gradually diminishing 
but not less real pressure upon the piston after suppression. 
Whence, but from expansion, does this pressure arise? It 
is needless to prove, inasmuch as it is self evident, that 
the effect of this pressure, after suppression, is additional 
to any which could have been derived from a weight of un- 
expanded steam, equal to that in course of expansion. If 
the Non-Expansionists admit these facts, they will still ask, 
“ Why, then, is not expansive working always economical ?” 
and the Expansionists may, perhaps, still question if it can 
ever be otherwise than economical. 

The condensation of steam in the cylinder—not merely 
that ascertained by Professors Rankine and Clausius, which 
is due to the actual exertion of “ work,” or development of 
power—but the still greater abstraction of heat in ey- 
linders which are permanently more or less cooler than the 
steam, is now tolerably well understood. It is incidental 
to expansive working that the cylinder has a longer 
interval of cooling, in proportion to the whole period of 
the stroke, than when admitting steam for the entire 
stroke. If the speed of the piston be rapid, and the stroke 
short, so that the recurrence of the admission of steam may 
be as frequent as is practicable, experience shows that the 
condensation is comparatively slight. If, too, the cylinder, 
whether by steam-jacketting, or by the use of superheated 
steam, be kept as hot or even hotter than the steam of full 
pressure, then, evidently, there can be no condensation. 
The amount of steam condensed in the cylinder, in any given 








rived from expansion is distinet from, and in addition to, 
that exerted by the same steam whilst entering the cylinder, 
is also a fact, it being, indeed, self-evident. These facts 
are not influenced, in any degree, by the commercial 
results of expansive working -as practically carried out in 
steam engines, even when, as is frequently the case, these 
results show a decided loss of fuel. We have reason for 
believing that there are many engineers who are unable to 
reconcile what, in such a statement as we have just made, 
they may take to be mutual contradictions. There are some 
who, because they know that a part of the power of steam, 
not derivable in any other way, can be obtained by expan- 
sion, insist that expansive working must, necessarily, be 
economical. There are others who, because, in some Cases, 
such working is demonstrably wasteful, insist that “ there 
is no gain by expansion,” which assertion, if we are to 
take it literally, implies that steam develops no power 
during expansion, or, at least, that the same weight of 
steam would have developed the same power without 
expansion. ‘To increase the perplexity, it is capable of 
the most irrefragable proof that, in some instances, expan- 
sive working is commercially advantageous, whilst, in 
others, it is sufficiently well known that it is attended 
with a positive loss, as compared with the power derived 
from a given weight of fuel, when working the steam at 
full stroke. Those who deny that there is any gain by 
expansion, of course deny that any proof ean be adduced 
to the contrary ; whilst those who comprehend the actual 
acquisition of an amount of dynamic effect which, without 
expansion, could not have been obtained from a given 
weight of steam, are, in many cases, unable to explain 
why a corresponding commercial gain is frequently unat- | 
tained in practice. Thus we have expansion and nen- 
expansion parties, both of which, it can easily be shown, 
are right, and both of which, taking’ the faivh 
of the expansion party as it is generally interpreted, are us 
certainly wrong. The whole issue may be disposed of by 
absolute proof, which is readily available in ordinary steam 
engineering practice, and which, although it may ‘be con- 
veniently examined and illustrated with the aid of general 
principles, requires no actual reference to Boyle's law, 
hyperbolic logarithms, tables of the densities of ‘steam, or 
any other similar data in what is often called “the theory | 
of steam.” 
To clear the way, we must first prove that, in some cases, 
an actual commercial gain has been realised in expansive | 
working. The experience of the last ninety years has 
never, we may safely assert, furnished an instance of the 
continued working of a non-expansive engine (whatever 
the pressure, and whether it was worked with or without a 
condenser), with an expenditure of less than 35 lb. of 
water per horse power per hour, it being understood that | 
the steam is not superheated. In questions which do not 
include that of the efficiency of the boiler, but which relate 
only to the disposal of steam already generated, every 
engineer will perecive why it is preferable to adopt a 
standard of water rather than fuel expenditure. It will 











not, perhaps, be considered a departure from the course of 
proof by facts to remind our readers that, in agreement 
with the fact just stated, the accepted data relative to steam, 


case, will depend upon the comparative time which the 
period of admission bears to that of expansion and exhaust, 
to the frequency of the admission, to the difference between 
the initial and tinal temperatures respectively of the steam, 
and, possibly, to the mass of metal in the cylinders. It 
will certainly depend, also, and greatly too, upon the extent 
to which the cylinder is protected by jacketting or by the 
circulation of hot air around it. There is no fixed propor- 
tion for this condensation, applicable in all cases alike. 
From overlooking the extent of, and reasons for this 
condensation, many have so far misinterpreted the results 
of actual experiment as to deny absolutely that there is 


any gain by expansion, insisting even that the theory is | 


fallacious. In America, just now, the dispute is as active 
between the Expansionists and Non-Expansionists as between 
the Secessionists and Non-Secessionists. 
recently carried out there, under the authority of the 
Secretary of the Navy, have shown that in a conden- 
sing engine, without steam jacketting or superheating, 
and with a long stroke and at a slow speed, more 
coal was required per hourly horse-power with than with- 
out expansion. But the reports which have reached 
us of these experiments show absolutely that upwards of 
40 cubic feet of steam of the working pressure must, when 
working at a certain stage of expansion, have entered a 
space of but 20 cubic feet; in other words, that more than 
one-half of all the steam admitted to the cylinder was con- 
densed during admission, and before expansion commenced. 
The actual effort of expansion was apparent enough upon 
the indicator diagram, and, but for the loss, so negligently 
permitted, would have resulted not merely in a gain per se, 
but in a commercial gain over and above the utmost effect 
derived from all the steam worked non-expansively. The 
particulars of these experiments, as we have received them 
from America, would, doubtless, could we devote space 
to all the matter accompanying them, afford considerable 
amusement to our readers. We have received a_ slip, 
apparently cut from one of the American engineer- 
ing journals, in which the whole rationale of expansive 
working, and the extent and effect of condensation in the 
eylinder, are ably discussed. Accompanying this we have 


| another newspaper slip, the printed head of which reads, 


* The Daily Republic, Monday Evening, Dec. 32. Steam 


Experiments, &c.” 


than thirty-one days to December. The slip contains 
nearly a column of observations upon the results of the 
experiments already referred to, and also a ferocious on- 
slaught upon the argument of an article, quotations from 
which correspond (with the exception of certain typogra- 
phical blunders) to the one already mentioned as that in which 
the whole question of expansion was so clearly presented. 
Atthe bottom of the whole, the Daily Republic adds a foot- 
note, as follows: See advertisement of Dr. Sandford’s 
liver invigorator and family cathartic pills in another 
column!” Of course, we know nothing of these remedies ; 
but conclude that they must have been found effi- 
cacious in cases of bile similar to that in which the 
expansion question had been just before considered. Lf our 
professional brethren in America will read aright the ex- 
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The year 1860, we are aware, was a | 
| leap-year, but even this fact does not, we think, allow more 
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periments which appear to have been made with so much 
care, they will readily discover the cause why expansion 
failed to give the results which theory assigns to it, and 
which different and contemporaneous practice has actually 
obtained. The loss from condensation, although, in many 
engines, incidental to, is by no means inseparable from, ex- 
pansive working. 


Tron-nounp Corron Bates.—Everybody (says the Steam Shipping 
Chronicle) is intimate with the rough unwieldy appearance of a bale 
of cotton—a bulging bag with gaping rents, through which the 
loosened flakes fall each time the bale is tumbled about. The canvas 
covering is sewn on the bale, and is further secured by ropes. 
Thrown about on the American wharfs, crushed and twisted durirg 
the stowage on board ship, these rope bands appear to be the worst 
possible sort of fastening. Some of the American merchants are 
evidently sensible of this, and they have resorted to the much more 
neat and safe mode of banding cotton bales with iron hoops. Thou- 
sands of bales are now so banded, and the contrast between the 
bales tied with ropes and those fastened with iron, as they lay upon 
the dock quays, is sufficiently striking to tell strongly in favour of 
the iron banding. The merchants discountenance the introduction 
of iron, because the shipowners attempt to throw difficulties in the 
way. The shipowner, or the captain who represents his interest, 
says that the per centage claimed by the consignees for broken bands 
is unreasonable, and out of all proportion to what the eustom of the 
trade has allowed in cargoes of rope-tied cotton. Then, again, he 
alleges that the stowage is more difficult; that the bales are lowered 
into the ship’s hold, and forced into their places, during which 
operation the bales are much compressed, and when the pressure is 
removed the bales suddenly expand and burst the hoops which 
fasten them. It does not appear to us that an iron band is more 
liable to burst under sudden pressure than a rope one. A band 
made of inferior iron would undoubtedly be subject to such an 
accident, but is not this the old story of a poor article for a poor 
price? An iron hoop of suitable quality would rarely give way 
under the pressure caused by the sudden expansion of a bale of 
cotton ; whereas, on the other hand, rope-bands are expected to break, 
as is proved by a fixed scale or per centage being allowed to cover 
loss and waste. In the matter of insurance from fire, iron bands 
must strongly recommend themselves, whether the cotton is stored 
on board ship or in a warehouse. When a fire occurs in cotton it 
smoulders in the loose pieces, and so gradually spreads over the sur- 
face of every bale to which it gets access. As long as the bale remains 
tight the progress of the fire is slow, but the dry ropes readily ignite 
and become charred and broken, and the bale, bursting open, is soon 
amass of fire. This can rarely happen in the case of a bale bound 
with iron, for under no circumstance short of furnace heat ean the 
hoop or band be affected by fire. It may become red hot without 
impairing its tenacity, and in this manner the exterior of a bale of 
cotton may become perfectly incandescent, while the interior will be 
as free from damage as it was on the day it left the shipper’s wharf. 
In America this is perfectly understood, and insurances are effected 
much more readily upon iron-bound than upon rope-bound cotton. 
Indeed, it is now a subject of consideration with the insurance com- 
panies whether they ought not to make an exceptional and more 
favourable rate for risks on iron-bound cotton. A recent accident 
upon the Liverpool and Manchester Railway, when some seventy or 
eighty bales were partially consumed, proves the rapidity with which 
fire spreads in rope-tied cotton. Had the cotton been fastened with 
iron there is no doubt the loss would have been much lightened. It is 
but the other day that the employment of wire rigging for ships was 
looked upon as something outrageously absurd, and now it is the 
mark of a perfectly appointed vessel. In like manner, cotton 
merchants, captains, and shipowners will find their objections to 
iron bands for cotton bales gradually fade away, as experience proves 
the futility of their opposition; and we venture to predict that, in a 
few years, only the most old-fashioned houses will think of sending 
their cotton to sea in any other than iron-bound bales. 








Important Lrresoat Services.—Seaton Carew, Durham, Feb. 10 
—At tive o'clock this morning the Seaton Carew lifeboat, belonging 
to the National Lifeboat Institution, saved the crew of eight men of 
the brig Providence, of Warkworth, which, during a fearful gale of 
wind, was stranded a mile to the north of Seaton Carew. Again, 
at eight a.m., when the storm was raging in its full fury, the noble 
lifeboat went out and took off the crew, eight in number, of the 
brig Mayflower, of Newcastle, wrecked on the Hast Gase Sand, at 
the entrance of the Tees, The boat behaved very well on both 
oceasions.— Redcar, Feb. 11: During the heavy gale which visited 
| this coast on Saturday, the brig Roman Empress, from Sunderland 
| to Naples, was driven on shore on Marsk Sand. No sooner was 
| her perilous position seen, than the Redear lifeboat, belonging to the 
| National Lifeboat Institution, was immediately manned and 
| launched, After reaching the wreck the lifeboat took off the crew 
of ten men, and afterwards brought them safely ashore.— Beaumaris, 
| Feb. 10: At daybreak this morning, during a gale of wind, some 
sailors were observed clinging to the rigging of a vessel which 
| had sunk during the night on the Dutchman's Bank. The 





| Penmon lifeboat of the National Lifeboat Institution imme- 
| diately proceeded to their assistance, and brought them, 


four in number, safely on shore. They belonged to the schooner 
Village Maid, of Fleetwood, and had been in the rigging thirteen 
hours. Any other boat than a lifeboat would have been swamped 
| on the occasion, as five successive seas nearly filled her, but she im- 

mediately emptied herself of them.—Rhyl, Feb. 10: It blew here 
yesterday a strong gale from E.N.E., with thick weather and heavy 
rain. The schooner William, of Liverpool, was observed to be 
stranded about a mile and a half from Rhyl. The tubular lifeboat, 
which also belongs to the National Lifeboat Institution, was, after 
some delay in proeuring horses, launched, and afterward succeeded 
in bringing the whole of the crew of five men safely ashore.— 
Arklow, Feb. 9: The Arklow lifeboat belonging to the National 
Lifeboat Institution, was instrumental during a terrific gale from the 
N.E., and a fearful sea, in rescuing the crew of five men from a vessel 
which had got ashore between the south pier and the docks. Owing 
to the very tempestuous state of the weather, the lifeboat experienced 
immense difficulty in accomplishing her mission of mercy; but, 
thank God, she at last succeeded and brought the poor fellows safely 
ashore.— Wicklow, Feb. 9: During the height of the fearful storm 
which visited the east coast of Ireland this day, the brig New 
Draper, of Whitehaven, drove on shore near Wicklow. The 
lifgboat of the National Lifeboat Institution immediately put off 
to the rescue of her crew; and after some difficulty succeeded 
in bringing the whole of the poor fellows—eight in number—safely 
ashore.— Skerries, County Dublin, Feb. 9: itful storm has been 











| raging all day on this coast, and there are no signs of its moderating. 

| The schooner Margaret Ann came ashore near Skerries, and her 

| crew of five hands were taken off by the lifeboat of the Royal National 

| Lifeboat Institution. The crew of the smack Gipsy, of Newry, 
were also taken off by the same valuable lifeboat in the height of 
the storm, at the back of the Skerries Islands. The lifeboat’s crew 
behaved nobly on both occasions. It is a gratifying fact, that 
throughout these numerous services of the lifeboats of the National 
Lifeboat Institution, not a single accident has happened, either to 
its boats or to their crews.— Lamentable Accident off Whitby : Seven 
ships were driven on shore at Whitby on Saturday, and three of 
them almost immediately broke up. The new lifeboat was launched 
and succeeded in saving all the crews. When proceeding on their 
fifth errand of mercy a violent sea caught the lifeboat, which was 
capsized, and twelve out of thirteen of her brave crew perished in 
the foaming billows, within twenty yards of the shore, where 
thousands were assembled, unable to render the slightest succour. 
This lifeboat does not belong to the National Lifeboat Institution, 
having been built locally from local designs. It was said that the 

| man who was saved was the only one of the crew who had on an 
efficient lifebelt, which was on the plan of those worn by the crews 
of the boats of the Lifeboat Institution. 
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ts of Provisional Protection for Six Months. 

2988. Coxstant Jourrroy Dumery, Boulevart St. Martin, Paris, ““ A new or 
improved apparatus for extracting from water or any liquid the bodies in 
dissolution or in suspension contained therein.”—Petition recorded 5th 
December, 1360. 

3080. Hanrsy Barser, Belgrave, Leicestershire, “ Improvements in lamps 
used in mines.”— Petition recorded 14th December, 1860. 

3099. MicuakL Henry, Fleet-street, London, “ Improvements applicable to 
fishing nets.”.—A communication from Charles Fran¢ois Lepage, Charles 
Jacqués Pombla ainé, and Alexis Seguineau, Boulevart St. Martin, Paris. 
— Petition recorded 17th December, 1860. 

3113. Jouny Henry Jonunson, Lincoln’s-inn-fields, London, “ An improved 
compound felted and textile fabric.”.—A communication from Messrs. 
Imbs, Brothers, and Co., Paris.—Pefition recorded 18th December, 1860. 

3128. THoMas Sykgs and BENJAMIN CLIFFORD Sykks, Cleckheaton, Birstall, 
Yorkshire, ‘‘ Improvements in furnaces.” — Petition recorded 20th December, 
1860. 

3160. FREDERICK WARREN, Birmingham, 
used for cleaning cotton, and commonly called a ‘ churka’ or ‘ roller gin. 
—Petition recorded 26th December, 1860. 

3182. WittiaM Epwarp NEwTOoN, 
chinery to be used in the manufacture of paper.”—A communication from 
Heinrich Voelter, Heidenheim, Wurtemberg. — Petition recurded 28th 
December, i860. 

19. Groree Lowry, Salford, Lancashire, “ Improvements in machinery for 
heckling flax and other fibrous materials.”— Petition recorded 4th January, 
1861. 

39. Joun Hamivtox, Glasgow, Lanarkshire, N.B., “ Improvements in 
governors for regulating the speed of steam and other engines.” — Petition 
recorded 5th January, 1861 

48. Piernk EmiLe Cuassane, Rue du Conservatoire, 
buckle.”—A communication from Simon Ghidiglia, 
Paris.—Petition recorded 8th January, 1861. 

53. WILLIAM TayLor, Nursling, near Southampton, Hampshire, “ A com- 
bined heating and ventilating pipe, to be made elliptically or otherwise.” 
—Petition recorded 9th January, 1361. 

61. MicwArEL FREDERICK HALLIDAY, Langham-chambers, Langham-place, 
Westminster, “‘ An improved trigger for gun locks.”—Petition recorded 
10th Januaru, 1861. 

70. CHARLES Senior, Huddersfield, Yorkshire, “‘ Improvements in machi- 
nery or apparatus for tentering or stretching and drying woollen or other 
textile fabrics, also for drying warps, yarns, or fibrous substances.” 

84. ALFRED Mirus Foorr, New York, U.S., “ An improved lock for receiving 
and securing umbrellas, canes, and similar articles.”—Petitions recorded 
11th January, 1861. 

90. THomas Warwick, Birmingham, “‘ Improvements in governors for steam 
and other engines. 

98. Giovanni FRANcI, Boulevart St. Martin, Paris, ‘‘ hmprovements in 
cannon and mortars and in projectiles for the same.”—Petitions recorded 
12th January, 1861. 

129. Ropert WALTER SwineuRNEk, South Shields, Durham, “ Improvements 
in the manufacture of plate glass, and in furnaces employed therein.”— 
Petition recorded 16th Janu wry, 1861. 

134. MARCELIN Francois CAVALERIE, Boulevart St. Martin, Paris, “ Im- 
proved apparatus for obtaining motive-power by centrifugal force.”— 
Petition recorded 17th January, 1861. 

146. WituiamM Crozier, Findon-cottage, Witton Gilbert, Durham, “ Im- 
proved means of communication on railways for the prevention of acci- 
dents.” — Petition recorded 19th January, 1861. 

160. WiLuiaAM PicksTonr, York-street, Manchester, 
trucks or wagons used for carrying coals.” 

162. WiLLiAM PickstTonE, York-street, Manchester, “ Improvements in ap- 
paratus for discharging water from steam pipes.’ 

164. Henry Hisiine, Blomfield-street North, Kingsland-road, Middlesex, 
“* Improvements in the manufacture of high boc »ts, gaiters, knickerbockers, 
leggings, and other such like articles.”—Petitions recorded 21st January, 


aris, “* An improved 
Rue des Fontaines, 


“Tmprovements in 





168, CuristoruEer Duckwortn, Pendleton, Lancashire, ‘‘ An improved mode 
of manufacturing fabrics for useful and ornamental purposes.” 

172. Epwarp E.uis, Bangor, Caernarvonshire, ** Improved machinery or 
apparatus for picking and cleaning ‘oakum,’ and for spinning or twisting 
the same fer the purpose of caulking ships or vessels.” 

174 Henry Ricuarp Corram, St. Pancras Ironworks, London, ‘* Improve- 
ments in folding chairs, cots, and such like articles to sit and recline on.” 
— Petitions recorded 22nd Janurry, 1861. 

178. Davip Smitures, Rochdale-road, and Joun Jackson, Holyrood-terrace, 
Queen’s-park, Manchester, ‘‘ Improvements in the manufacture of healds 
or harness for weaving.” 

179. WILLIAM WEsTLEY, Northampton, “ Improvements in the manufacture 
of boots and shoes.” 

180, WILLIAM Brown, Wigan, Lancashire, ‘‘ An improved stripper for card- 
ing engines.” 

181. Ww ILLIAM CLARK, Chancery- lane, London, “‘ Improvements in threshing 

« ion from Charles Emile Lambert, jun., Boule- 
vart St. Martin, Paris. 

182. WiLLIAM CLARK, Chancery-lane, 
looms for weaving hats ar other articles.” 

Louis Bonard, New York, 

83. WiLuiaAM CLARK, pe a -lane, London, ‘‘ Improvements in ships’ 

sails."—A communication from Justin Louis Hyppolyte Eugene Bonnet, 
Boulevart St. Martin, Paris. 

184. JAMES DEAKIN and Joun CRESSWELL, Birmingham, “ Certain improve- 
ments in shutters 

185. WILLIAM WIL 
facture of hats.” 

186, ALEXANDER PRINCE, Trafalgar-square, Charing-cross, London, ‘‘ An im- 
proved induction and eduction valve for steam engines.”—A communica- 
tion from Thomas Goodrum, Providence, Rhode Island, T 

187. RicuaARD ARCHIBALD BrooMaN, Fleet-street, London, 





London, “ Improvements in circular 
"—A communication from 








ON, Newecastle-upon-Tyne, ‘‘ Improvements in the manu- 








Improvements 


in sewing machines, particularly applicable to the stitching or sewing of | 


gloves and other articles where cireular or partially circular parts are to 
be connected together.".—A communication from Edouard Paul Lecerf, 
Paris.— Petitions recorded 23rd January, 1861. 

188. Tuomas Hawokrru, Nut Mill, Bacup, Lancashire, “ Improvements in 
machinery or apparatus for governing or regulating the speed of steam 
engines or other motive power.” 

189. Henry HENDERSON, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
machinery or apparatus for printing yarns or threads, part of which ma- 
chinery or apparatus is applicable to the twisting of fibrous materials.” 

191. Resecca Tuomas, Bath-street, Tabernacle-square, London, “ Jmprove- 
ments in the tyres of wheels for vehicles used on common roads. 

192. Henry Dunn O’Hauiorayx, Kensington, London, “ An improved 
sporran or excursion bag especially suitable for volunteer riflemen and 
tourists.” 

193. Groner THoMAS SELBY, Smethwick, Staffordshire, ‘Improvements in 
the construction of masts and posts.” 

194. Tuomas Gissox, WinLiAM Kyienton, and Henry Kxrenrton, Staveley 
Works, Derby, “ Improvements in core barrels for casting pipes, cylinders, 
retorts, and other like hollow articles.” 

195. DanieL JosEPH FLEETWOOD, Birmingham, “ Improvements in apparatus 
for rolling metal.” 

126. Wiu1aM Lonemaip, Inver, Galway, Ireland, “ Improvements in the 
manufacture of iron and steel.”—Petitions recorded 24th January, 1861. 

199. Epwarp Tuomas Hveues, Chancery-lane, London, “Tmprovements i in 
machinery or apparatus for pulverising clay and other materials.”—A 
communication from Messrs. Léon and Edouard Pavin de Lefarge, Viviers, 
France, 

200. GAYLARD Hapwex, Audenshaw, Lancashire, 
double lift jacquard machine as applicable to power looms. 

201. RicuarD ARCIIBALD Brooman, Fleet-street, London, ‘ Improvements 
in reaping and mowing machines.”—A communication from Jean Louis 
Dewaroquier, Paris. 

202. Samet NEEDHAM, Oriel-place, Chelsea, Middlesex, “ Improved spring 
apparatus applicable to bedsteads and other articles to which springs may 
be applied.” 

205. ALFRED FERNANDEZ Yarrow, Arundel-square, Barnsbury, and James 
BraceBripek Hinpircu, Barnsbury-villas, Middlesex, ‘* Improve ments in 
means or apparatus used in ploughing, tilling, or cultivating land.” 

206. CHARLES LUNGLEY, Deptford-green, Dockyard, Kent, ‘‘ Improvements 
in the construction of ships and other vessels for war purposes,.”—/eti- 
tions record: d 25th Janwrry, 1861. 

207. JaMEs DuRANT, Pitzroy-square, and Norn ALLEYNE Harris, Bayswater, 
Middlesex, ** Improvements in the form and construction of chimney tops 
or appliances for surmounting chimneys, in order to regulate the up 
currents and obviate the down draughts. 

208. CHARLES Bisuor, St. Helen’s, Lancashire, “ Improvements in the orna- 
menting of glass.’ 

209. CHARLES ACHILLE Drevet, South-street, Finsbury, London, “ Improve- 
ments in the manufacture of sulphurous acid, sulphites, bi- -sulphites and 
sulphuric acid, and in the apparatus employed therein, and in the appli- 
cation of ene of the prodticts of such manufacture to the bleaching of 
textile, animal, and vegetable substances.” 

210. Tuomas BraprorD, Manchester, ‘‘ Improvements in machines for wash- 
ing, rinsing, and blueing clothes, fabrics, yarns, and similar articles.” 

211. FREDERICK WittiaM Wester, Whitstable, Kent, “ Improved apparatus | 
applicable for washing and churning.” 

213. Rorert Mvsunet, Coleford, Gloucestershire, “‘ An improvement or im- 
provements in the manufacture of melting pots or crucibles.” 





“Improvements in the 





“*Improvements in the machine | 
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Chancery-lane, London, “ Improved ma- | 


214. Jonn ARRowsMiTH, Bilston, Staffordshire, “‘ Improvements in the ma- 
nufacture of armour plates for gun boats and land batteries, and in maehi- 
nery and furnaces used in the said manufacture.” 

215. Gzorex Hau.err, Broadwall, Lambeth, Surrey, and Joun STENHOUSE, 
Rodney- -street, Pentonville, London, bal Lnprovements i in the manufacture 
of pigments for coating surfaces.” 

216. HENRY BssskMER, Queen-street-place, New Cannon-street, London, 
“‘Tmprovements in ordnance and projectiles.”—Petitions recorded 26th 
January, 18 

217. James CLARK, Harleyford-place, Kennington, Lambeth, Surrey, ‘‘ The 
application of a paste of whatever wood to any kind of ornamental and 

other mouldings, without the least admixture of any other materials, or 

| use of any chemical agent.”—A communication from Aloise Eydt Miller, 
| Neumiihle-Luxembourg, Holland. 

219. CHARLES Dr BerGueE, Dowgate-hill, London, “ Improvements in machi- 
| nery for shaping metal ” 

| 221, HERBERT WituiaM Hart, Rue Bergére, Paris, “ Improvements in gas 

| burners.” 

223. Gustave Apoten Rotunonz and Morris Roskntuany, Goulston-street, 
| Whitechapel, London, “ An improved combined garment for gentlemen's 
| wear.” 
| 225. WILLIAM Epwarb Newton, Chancery-lane, London, “‘ An improvement 
| in dinner-plates.”"—A communication from William Henry Towers and 

John Hazard Browning, New York, 
| 227. Joun GuRNEY Mason, Ironmonger-street, Stamford, Lincolnshire, ‘ 

provements in chimney tops.”—Petitions recorded 28th January, 1861. 
231. Epwarp Wysrrp Fvurre.t, Kensington, London, ‘ An improved 

means of communication between the guard and the engine driver of a 

railway train.’ 

233. WILLIAM FREDRIC K 
in ‘ bottle cleaners.’ 
235. Joun Henry Asnrorp, Loxbeare, Tiverton, Devonshire, “ Improve- 
ments in signals for communicating between the passengers of railway 

trains and the engine driver and guards.” 

Ropert CULVERWELL, Plymouth, Devonshire, ‘‘ Improved apparatus 
for obtaining motive power or communicating motion to machinery.” 
239. CuaRLes Epwarp Craw.gy, Gracechurch-street, and THEODORE 

ScriNEmwer, Horseferry-road, Westminster, “ Improvements in safety and 

other lamps,”— Petitions recorded 29th Janvary, 1861. 

241. ALEXANDER Covrtors and JEROME ERNEST DE SovLAnaer, Paris, “ Im- 
proved construction of kiln for baking bricks, tiles, or other similar 
articles.” 

243. SamuEL Tuomas Crook, Halifax, Yorkshire, “ Improvements in the 

construction of boilers employ: ed for warming buildings.” 

245. Wituiam Arcuer, Bolton, Lancashire, ‘‘ Certain improvements in 
jacquard machines.” 

247. Joun Poo.k, Bletchley, Buckinghamshire, and James Wrieut, Bridge- 
street, Blackfriars, London, ‘‘ Improvements in steering or guiding steam 
or other vessels, and also in working or actuating their rudders.” 

249. Henry Puiuirs, Pinhoe, and JAMES Banneur, Exeter, Devonshire, 
“Improvements in urinals, and in the manufacture of manure when 
urine is used.” 

51. GrorGE ToMLINSON BovsrieLp, Loughborough-park, Brixton, Surrey, 

“Improvements in the manufacture of shoes for horses, and other hoofed 

animals.”—A communication from Rollen Austen Goodenough, Brooklyn, 

U.S. 
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*Im- 


FieminG, Halifax, Yorkshire, “ An improvement 
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253. Joun Henry Jonson, Lincoln’s-inn-fields, London, “ Improvements in 
the construction and internal arrangement of railway carriages.”—A com- 
munication from Edward Burke, and Thomas A. Andrews, Philadelphia, 
Pennsylvania, U.S. 

255. Winuiam CLARK, Chancery-lane, London, “ Improved spring hinges.”— 
A communication from Charles Frangois Alexis Arnaud, Paris.—Petitions 
recorded 30th January, 1861. 





Invention protected for Six Months by the Deposit of a Complete 
Specification. 
265. TunopoRE LeMEILLE, Bruxelles, Belgium, ‘ Engines for the extraction 
of the produce of mines, and new arrangement © “the ropes for suppress- 
ing all dead weight.”—Deposited and recorded \st February, 1361. 





Patents on which the Stamp Duty of £50 has been Paid. 

246. EsBNEZER StevENS, Cambridge-road, Middlesex.—Dated 9th February, 
1858. 

239. Wimitam Brown and CHARLES NEALE May, Devizes, Wiltshire.—Dated 
9th February, 1868. 

279. WituiaM Spence, Chancery-lane, London.—A communication.—Dated 
15th February, 1858. 

233. RicuarD WILLIAM JoHNSON and WiiiiAM STaB_erord, Oldbury, 
cestershire.—Dated 8th February, 185s. 

242. Evan Leien, Manchester.— Dated 9th February, 1858. 

300. James Epwarp Boyp, Hither-green, Lewisham, Kent.—Dated 17th 
February, 1858. 

390. Davip Nursp, Ropert NURSE, 

‘' shire. —Dated 27th February, | 

245. Ricnarp Carrs, Charing-c am ‘London. —Dated 9th February, 1858. 

252. Joun Cuarrerton, Devonshire-street, Islington, Londen.— Dated 10th 

February, 1858. 


Wor- 


mee Gronek Nurse, Macnan, Monmouth- 














257. Grorae ALLAM Barrett, WILLIAM EXALL, and CHARLES JAMES 
AnpreEwes, Reading, Berkshire.—Dated 11th February, 1858. 

250. Rosert Ayroun, Edinburgh, Midlothian, N.B.—Dated 10th February, 
1858. 

255. Lovis Cass, Bury, Lancashire.—Dated 11th February, 1858. 


288. WILLIAM Corr, Nottingham.—Dated 15th February, 1858. 





Patents on which the Stamp Duty of £100 has been Paid. 
428. Epwarp Massry, Tysoe-street, Clerkenwell, London.—Dated 22nd 
February, 1854. 

325. BENJAMIN HoryeuckLe Hine, ANTHONY Joun Munve..a, Nottingham, 
and Luks Bartox, Hyson-green, Lenton, Nottingham.—Dated 10th Feb- 
ruary, 1854. 

328. Henry Warner, Joskru Haywoop, and WILLIAM Cross, Loughborough. 

—Dated 10th February, 1854. 

332. WinuiAM Wurreiry, Lockwood, » 
lvth February, 1854, 





sar Huddersfield, Yorkshire.—Dated 





Notices to Proceed. 

2368. Groner Huumg, Rochdale, Lancashire, ‘* An improvement or improve- 
ments in the process of carding wool, cotton, silk, or other fibrous 
materials, and.in machinery or apparatus applicable for that purpose.” 

2370. CuarRLEs Henry Hurst, Victoria-terrace, Royal-road, Kennington, 
Henry Horsey and Grorce Baker, Bridge-street, Southwark, Surrey, 
“ Improvements in syphon and other taps or cocks employed for drawing 
off liquids.” — Petitions recorded 1st October, 1860. 

2379. WituiAM GREAVES Roparts, Nottingham, “ Improvements i in machi- 
nery or apparatus in the manufacture of fabrics made in warp machines.” 

2380, Euimasern STeane, Commercial-place, Brixton-road, and FRANcIS 
Paina, Esher-street, Lambeth, Surrey, ‘ An improved means or appa- 

| ratus for preventing candles dropping or guttering.” 

| 9387. Groner Epwarp Tayior, Oatlands Mill, Leeds, Yorkshire, ‘ Improve- 

| ments in apparatus used when boiling cloth.”—Petitions recorded 2nd 

| October, 1860. 

| 2392. ALEXANDER WILLIAM WitiiAMson, University College, and Lorrus 

PERKINS, Francis-street, Gray’s-inn-road, London, “ Improvements in 

steam engines.” 

| 2395. Riciarp Joun CoLe, Pembridge-gardens, Bayswater, Middlesex, “Im- 

provements in ornamenting the windows of public and private vehicles. 
— Petitions recorded rd October, 1860. 

2402. Joun Apams Knia@ut, Symond’s-inn, Chancery-lane, London, “ A new 
or improved mode of inflating air-mattresses and air-cushions.”—A com- 
munication from John Mellier, St. Chamond (Loire), France. 

2404. Joun Soorueran and Joun Carr, Pickering, Yorkshire, “ Improve- 
ments in reaping machines.” 

2407. James Morris, Clapham, Surrey, 
guide pulleys for the cords of Venetian blinds for windows. 
recorded 4th October, 1860. 

2414. Aveuste Brocenmt, Rue Racine, Paris, “ An improved waterproof 
cement or composition.” —Petition recorded ith October, 1860. 

2416. WiLtiam CLeae, Tuomas WiLp, and James Tomuinsox, Rochdale, Lan- 
cashire, “‘ Improvements in certain machines for preparing r cotton and 
other fibrous materials.” 

423. Joun Puart, Oldham, Lancashire, 
apparatus for forging or shaping cranks or bars of metal.” 
recorded 6th October, 1860. 

2438. Joseri CaLKin, Oakley-square, Mornington-crescent, Middlesex, “‘ An 
improved apparatus for protecting the upper portion of the face from the 
inclemency of the weather, dust, or otherwise. 

2442, Epwakp Garpner, Maidstone, Kent, “ Improvements m machinery 
or apparatus employed in the manufacture of paper.”—Peitions recorded 
Sth October, 1860. 

2469. Grorce ToMLINSON BousrieLy, Loughborough-park, Brixton, Surrey, 
“An erasor and pencil sharpe' ae "—A communication from J. 
Greenough, Wall-street, New York, 

2470. GEORGE FREDERICK STIDOLPH and fone Stipoiru, Ipswich, “* Improve- 
ments in organs.” 

2471. Timotny Wuirny, Millbank-street, and WILLIAM Dempsry, Great 
George-street, Westminster, “Improvements in applying springs to rail- 
way trucks, and to railway and other carriages.”—Petitions recorded 10th 
October, 1860. 

2483. Joun AARon West, St. Helen's, Lancashire, ‘‘ Improvements in treat- 
ing solutions containing sulphate of soda, also metallic and other matters, 














“Improvements in holdfasts and 
"— Petitions 








“Improvements in machinery or 
—Petitions 





joint. 





= in obtaining products therefrom.’ "—Paiition ve recorded 12th Qctober 

1860. 

2519. WittiaM Epwarp Newton, Chaneery- lane, London, ‘An improve 
mode of constructing railways.” ome c ation from Al Ha 
Philadelphia, Pennsylvania, U.8.—Petition recorded 16th Qotober, 1860. 

2539. ALFRED BERTRAND Jacovt, Rheims, France, “ Improvements in water 
meters.” —Petition recorded 18th October, 1360. 

2567. WinbiaM CLARK, Chancery-lane, London, “ Improvements in the 
manufacture of articles of jewellery, and in apparatus for the same.”—A 
communication from Messrs, Jean Louis Antoine Marie Bouret and Charles 
Theophile Ferré, Paris.— Petition recorded 20th October, 1860. 

2595. Wiitiam Epprxeron, jun., Chelmsford, Essex, “ Improvements in 
machinery for draining, ploughing, and cultivating land.”—Petition 
recorded 24th October, 1860. 

2665. Groner Davies, Serle-street, Lincoln’s-inn, London, ‘ Improvements 
in the manufacture of boots, shoes, and other coverings for the feet, and 
in apparatus connected with such manufacture.”—A ees 7 
Alexandre Joseph Duchatel, Paris. — Petition recorded 3lat October, 

2604. Joux Armour, Kilmarnock, N.B., “ Improvements in dies pba al 
in the manufacture of sewerage pipes, chimney linings, and other hollow 
bodies of clay.”— Petition recorded 3rd November, 1860. 

2725. CHARLES Asrrey, New Bond-street, London, “ An improvement in 
locks for bags, dressing cases, and other articles.”—Petition recorded 6th 
November, 1860. 

. JAMES GILLiks, Glasgow, Lanarkshire, N.B., “ Improvements in valves 
for steam engines.” —Petition recorded 8th November, 1860. 

2850. Wintiam CLARK, Chancery-lane, London, “ Improvements in journal 

or axle-boxes for railway carriages, whereby to effect the better lubrication 

of the frictional surfaces.” —A communication from James Hervey Deming, 

Paris.— Petition recorded 21st November, 1860. 

82. Rosert Orvorp, jun., Wells-street, Oxford-street, London, “ Improve- 

ments in the adaptation of india-rubber and compounds thereof to 

wheels.” —Petition recorded 29th November, 1860 

3072. WiniiAM DaNieL ALLEN, Norfolk-road, Sheffield, Yorkshire, ‘‘ Improve- 
ments in the manufacture of the bearings or ‘ brasses’ in which the axles 
of locomotive engines and carriages revolve, and also in the bearings, 
*brasses,” and other parts of plummer-blocks employed in machinery 

one rally.”"— Petition recorded 13th December, 1860, 

. CuarLes Henry Apams, Birmingham, and CoanxeLivs Wuirenouse, 

Wolverhampton, “* A new or improved mode of manufacturing frying 

ans and other articles produced from sheet-iron or other metals.” 

3157. Joun AMERICUS FANSHAWE and JAMES ARCHIBALD J AQuEs, Tottenham, 
Middlesex, ** Improvements in the manufacture of fabrics with rubbing 
or friction surfaces.” — Petition recorded 24th December, 1860. 

3161. Francis Pus, Francis-terrace, Hackney-wick, Middlesex, “‘ Improve- 
ments in obtaining products from coal, gas tar, gas pitch, coal tar, as- 
phalte, resin, and other bituminous and resinous substances.” 

3164. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in instruments for assisting the sense of hearing. "—A communication 
from Charles Grafton, Columbia, U.S.—Petitions recorded 26th December, 
1860. 

14. Witiiam CoLes Funuer, Bucklersbury, London, James ArciipaLDp 
Jaques and Jonun Americus Fansnuawe, Tottenham, Middlesex, ‘“ Im- 
provements in the adaptation of india-rubber and analogous gums and 

compounds thereof to valves, pump- buckets, packing, and other parts of 
steam, water, air, and gas engines and apparatus,”— Petition recorded 8rd 
January, 1861. 

70, CuHarRLes Senior, Huddersfield, Yorkshire, ‘ Improvements in machi- 
nery or apparatus for tentering or stretching and drying woollen or 
other textile fabrics, also for drying warps, yarns, or fibrous substances.” 

—Petition recorded 11th January, 1961. 

107. Joux Henry Jounson, Lincoln’s-inn-fields, London, “* Improvements in 
machinery or apparatus for obtaining motive power.”—A communication 
from Jean Joseph Etienne Lenoir, Paris.— Petition recorded Lith January, 
1861 

114. Rosert Winson, Patricroft, Lancashire, “ Improvements in screw pro- 
pellers, and in machinery or apparatus for actuating the same.”—Petition 
recorded Lith January, 1861 

127. Joun Bariey, Leeds, Yorkshire, ‘ An improved manufacture of belt 

A communication from Charles Lezaire, Lille, France.—Petition 

recorded 16th January, 1861. 

30. Winiiam Spence, Chancer 
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-lane, London, “ Improvements in machi- 
nery for making butt hin A communication from William Henry 
Van Gieson, Paterson, Ps ow Jersey, U.S, 

132. Marc ANTOLINE afhcheamony Mexnons, Rue de l’Echiquier, Paris, “ Im- 
provements in apparatus and materials for filtering water and other 
liquids.”—A communication from G. Dardel, Mulhouse (Haut Rhin).— 
— Petitions recorded 17th January, 1861. 

169. Grorexk Wire, Pancras-lane, London, “ An improved warping and 
beaming mill."—A communication from Caspar Honegger, Riiti, Switzer- 
land. — Petition recorded 22nd January, 1861. 

182. WinutaAmM CLARK, Chancery-lane, London, “Tmprovements in circular 
looms for weaving hats and other articles."—A communication from 
Louis Bonard, New York, U.8.— Petition recorded 23rd January, 1861, 

216. Henry Bessemer, Queen-street-place, New Cannon-street, London, 
“ Improvements in ordnance and projectiles.”—Petition recorded th 
January, 1361. 

228. Gustave Apotrn RoriunoLz and Morris Rosen aL, Goulston-street, 
Whitechapel, Middlesex, ‘‘ An improved combined garment for gentle- 
men’s wear.” —Petition recorded 28th January, 1861, 















And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the ¢ Yommissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 








List of Specifications published during the week en 
y Sth February, 1861 ~_ 
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1588, 7d. 1590, 3d. ; 1592, 6d. ; 1694, 10d. ; 1595, 7d.; 1597, Gd. ; 1600, 








Is. 4d. ; 1601, { 1602, 10d.; 1603, 3d. ; 1604, 3d, ; 1605, 3d. ; 1606, 3d.; 

07, 3d. ; 1608, 3 1609, 6d. ; 1610, 7d. ; 1611, 3d. ; 1612, 3d. ; 1613, 8d. ; 
1615, 4d. 3 1617, 3d. ; ; 1619, Is. 7d. ; 1620, Sd. ; 1621, Sd. ; 1622, 3d. ; 
1627, Gd. ; : 1630, ad. 7d. ; V4 3d. ; 1687, 1s, ld. ; 1638, 3d. ; 1639, 3d. 5 
1646, 3d. ; 1647, 3d.; * 1648, 7d. ; 1650, 3d. 





*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-office order, made pagent to him at the Post-office, High Holborn, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty’ s Commissioners of Patents. 
Ciass 1. —PRIME MOVE! 
Including Fixed wy and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
London, 








1830. H. Jackson, Oak Works, Limehouse, * Five bars.” —Dated 27th 
July, 1860. 

The novelty of this invention consists in giving greater width and conse- 
quently greater strength to the patentee’s formerly patented fire bars at 
those places where the air passages come. 
1851. 0. D. Henry, Neweastle-on-Tyne, 

July, 1860. 

For the purposes of this invention the patentee takes the exhaust steam 
from a steam engine, and by means of the same he heats air to as high a 
temperature as the said steam will raise it, and this he does by causing the 
air to pass through channels or passages heated externally by the steam ; or 
the steam may be otherwise applied to heat the air. He then, by means of 
a forcing apparatus, compresses this heated air until it is raised to a high 
pressure and temperature, and the air so heated he applies to evaporate 

water in a boiler in order to generate steam, which is then worked ina steam 
engine in the usual manner. Air so heated and compressed may also be 
applied to evaporate liquids where it is not required to generate steam for 
working a steam engine. 

Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &C. 

1782. H. Jones, Neath, Glamorgaa, “ Rails for railways.” —Dated 24th July, 

1860, 

This invention consists in forming the rails in two parts, whereof the ander 
part is fixed to the ordinary sleepers, and the upper part is inserted in the 
said lower part, and fixed therein by bolts or otherwise. For this purpose 
the upper part of the rail is formed with a tongue which is capable of fitting 
into a deep groove in the lower part thereof, the bolt or other fastenings 
being passed through the two jaws or sides of the said groove, and through 
the tongue of the upper part of the rail. The two parts of the rail! are 
arranged so as to break joint, thereby dispensing with the necessity of a fish 
Not proceeded w ith. 


H. Hinscu, Berlin, “ Servew propellers 


“ Motive power.” — Dated Sith 


1787. 8." —Dated 4th July, 1860. 

The patentee claims the mode of constructing a propeller of two blades, 
with hollow bosses made to fit tightly on the tapering surfaces of an inner 
boss fixed to the shaft, and secured thereon by means of bolts passing 


through portions of both blades clear of the inner boss, so as to permit such 
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alteration of position as may be required for shifting the pitch of the blades. 

And he also claims the mode of forming recesses in the blades for receiving 

the nuts and washers, and of fitting such recesses with edge — bearing 
arginine 


by the sliding plug. The invention consists, Thirdly, in making the rifle 
ves in the Receets of breech-loading fire-arms of the following form :— 

of the said grooves consists of a concave flute, one — of which is in 

the est diameter of the barrel, the other edge of the said flute or groove 





on the nuts, so as to provide security against the nuts becom! » 
and at the same time to fill the apertures of the recesses flush with the 
surfaces of the blades. And he also claims the use of washers fitted into the 
recesses with bolt holes in a to suit various pitches of blades, 
so as to form an additional security against a change of pitch during the 
working of the propeller. 

1797. M. R. Leverson, St. Helen’s-place, London, ** Applying springs to 
Locomotive engines and to railway and other carriages.” —A communication. 
Dated 25th July, 1860. 

This invention cannot be described without reference to the drawings. 


Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


1795. W. E. Tayior, Enfleld, near Accrington, “ Looms for weaving.” —Dated 
25th July, 1860. 

This invention cannot be described without reference to the drawings. 

1799. M. A. F. MEnnons, Paris, ‘* Unwinding silk from cocoons.”—A com- 
munication,— Dated 25th July, 1860. 

This invention consists, First, in submitting the silken filaments after 
their extraction from the cocoons to the action of water, or other suitable 
fluid, at a high perature while ping the cocoons themselves in liquid 
heated to but a moderate degree. Secondly, in the arrangement of ap- 
paratus by means of which this mode of treatment may be carried out. The 
ends of the filaments being taken up as in the ordinary method, the cocoons 
are placed in a steeping vessel of water, or other suitable liquid, heated to, 
say, about 20 deg. or 30 deg. centigrade. The required number of these 
filaments are then carried through a small spiral in glass, metal, or other 
suitable matter, fitted to the framework of the apparatus, and from thence 
are passed as a single thread over a grooved aie wheel into a recipient 
charged with water, or other suitable fluid, heated up to 100 deg. centigrade, 
or even more, if necessary. In this recipient is mounted another grooved 
wheel or roller, under which the thread is passed to secure its constant 
exposure to the heated fluid, the degree of immersion being regulated by a 
lever or other mechanism. On egressing from the recipient the thread is 
carried over a third guide wheel or roller, and from thence passes to the 
ordinary see-saw gear and reel mounted at any desired point.—Not pro- 
ceeded with. 

1802. T. HArtLeY, Bury, Lancashire, “ Fibrous material for manufacturing 
woven fabrics.”"— Dated 25th July, 1860. 

The inventor takes old ropes, rope ends, the refuse of rope-walks, bags, 
or the refuse of mills, and teazes or tears them either by hand or 
power until they become a very fine fibre. He then bleaches the 
material thus produced by any itable chemical bleaching process, 
when it becomes a splendid fibre, ready to be spun and manu- 
— into fibres suitable for numerous useful articles.— Not proceeded 
with, 

1811. L. Kanerry, Rochdale, “ Preparing, spinning, and doubling cotton, dc.” 
Dated 25th July, 1860. 

This invention refers, First, to the carding engine, and consists in the 
employment of a novel form of guide or tightening pulley over which the 
chair which drives the rollers passes. This pulley the patentee forms with 
indentations upon its periphery, corresponding to the shape of the links of 
which the said chain is composed. Secondly, the invention relates to the 
throstle when two tin drums are employed. These drums he proposes to run 
in contact with each other, and for this purpose he employs strips 
of leather, or other such suitable material, and he mounts one or 
both in bearings capable of adjustment, so as to regulate the friction of 
contact, 








CLass 4.—AGRICULTURE., 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 


1834. G, C. ANok, Marquis d'Aury, Rue Lafayette, Paris, ‘‘ Apparatus for 
the preservation of corn.” —Dated 28th July, 1860. 

This apparatus or drum is essentially composed of sheets of metal (with 
or without corrugation or fillets) forming the cylindrical part, and is closed 
at the two ends with metal or wood. And the patentee here observes that 
the part of the dram in question may be of other than cylindrical form, be 
composed of flat sheets, and form an octagon, hexagon, or even a pentagon. 
This drum, whether it be cylindrical or formed of several flat parts, is tra- 
versed by an iron or wooden axle, by means of which it may be placed 
horizontally upon supports, there held, and set in rotary motion by hand, 
hydraulic, or steam power. 

1836. L. LANSDELL, Ipswich, Essex, *‘ Harrows.”"—Dated 28th July, 1860. 

This invention is applicable to the manufacture of such harrows as con- 
sist of a frame with a number of straight metal spikes projecting from its 
under side, the said frame being without wheels and guiding instruments, 
and the invention consists in forming the main portion of the frame of such 
implements of malleable cast iron, In this material the main portions of 
the frame are cast to the desired form, with the mortices, grooves, or 
recesses to receive the teeth, and in this manner it is produced at a much 
less cost than when, as has been common heretofore, wrought iron is em- 
ployed. The invention also consists in fixing the straight projecting teeth 
of harrows in their frames by forming mortices or passages passing vertically 
through the frame, and of such a size that the stems of the teeth may be 
able to pass freely through them; the upper parts or stems of the teeth 
where they enter the frame are not drawn down, as is usually the case, but 
are of the full size of the bar from which the tooth is made. The teeth are 
clamped in the mortices or passages by wedges or keys driven vertically into 
the said mortices or passages, or horizontally in cross passages or 
= either in front of or behind the stems of the teeth.—Not proceeded 
with. 
>. Goven, Birmingham, “ Balancing millstones."—Dated 30th July, 


In balancing millstones according to this invention, the inventor proceeds 
as follows :—At four equi-distant points at the upper side of the stone, and 
near its periphery, he inserts metal cases or boxes, in each of which are two 
weights, one of the said weights resting on the bottom of the box, and the 
other on ledges or supports near the middle of the box. One of the said 
weights is thus supported over the other. On one side of each weight a 
horizontal rack is inserted, and pinions engaging with the said racks are 
fixed on vertical axes, the tops of which axes project through the tops of 
the cases or boxes. By turning the said axes the weights may be moved 








backwards or forwards in the direction of radii, and the balance of the mill- | 


stones is thereby effected.—Not proceeded with. 





CLAss 5.—BUILDING.—None. 
Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. ‘ 


1828. T. WiLson, Birmingham, “ Breech-loading fire-arms and ordnance.”— | 


Dated 27th July, 1860. 
This tnvention consists, First, of the following method of constracting 
the breech ends of breech-loading fire-arms and ordnance, and the parts 
connected therewith, for opening and securely closing the said breech ends. 


The inventor elongates the breech end of the barrel, and makes in the top | 


of the elongated part an opening for the introduction of the charge. A 
breech plug is situated in the said elongated part of the barrel, which said 
plug by sliding backwards or forwards opens or closes the breech of the gun. 


The said plug is cylindrical, and has a deep groove running nearly its whole | 
length, in which said groove an arm or rod fits, the said arm or rod being | 
jointed to the plug near the forward end of the said plug. The said arm or | 


rod may either lie in the plug flush with its surface, or its free end may be 
depressed so as to engage in a recess or opening cut in the bottom of the 
elongated breech, in which last position it abuts against the shoulder of the 
said recess, and supports the plug firmly in its place during discharge. 


When the plug is to be withdrawn for charging the gun, the arm or rod is | 


raised by a handle attached to its rear end, by which said handle all the 
required motions of the plug are effected. The invention consists, Secondly, 
of the following method of constructing the breech ends of breech-loading 
fire-arms and ordnance, and the parts connected therewith, for opening and 
securely closing the said breech ends. The inventor elongates the breech 
end of the barrel by securing a tubular chamber therein, and making an 
opening on the top of the said chamber for the introduction of the charge. 
in the said chamber a plug is fitted, which said plug, by sliding backwards 
and forwards, opens or closes the charge chamber. One side of the said plug 
fs cut away throngh a portion of its length, so as to make the said plug at 
that part semi-cylindrical in figure. The tubular chamber is partly closed 
by « semi-circular end made in one piece with the said chamber, and when 
the plug is turned so as to bring its semi-cylindrical end opposite the semi- 
circular end of the chamber, the said plug is firmly supported by the said 
end of the chamber. When the plug is moved from the last descri 
ey by being made to perform a semi-rotation, the end of the plug is no 
jonger opposite the semi-circular end of the chamber, but is in such a 
position with respect to the said end that it can be withdrawn and made to 
slide over the said end. A handle or thumb-plate is attached to the plug, by 
which both the — and rotatory motions of the said plug may be 
effected. The opening by which the —- is introduced may in both the 
breech-loading guns described be covered during discharge by a plate carried 


being more distant from the axis of the barrel. A barrel rifled according to 
this invention has the following internal figure in transverse section :—The 
interior of the barrel is made up of a series of six or other number of curves, 
each of the said curves being of nearly the same radius as the interior of the 
barrel before rifling, but not concentric with the axis of the barrel, each 
curve joining the next one by a step-like junction. The interior of a barrel 
rifled according to this invention has in transverse section the figure or 
nearly the figure of a rachet wheel. The said grooves may have any required 
amount of twist or turn. He employs, by preference, six of the said grooves, 
pr 4 he does not limit himself to any particular number.—Not proceeded 


” Crass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
1819. C. A. Grosserete, Cranbourn-street, London, “ Reversed conical non- 
swerving spring mattress.” —Dated 27th July, 1860. 

This invention consists in making springs of a conical shape with wire, 
and fixing them in a reversed position, viz., the small ends resting on the 
laths, thereby obtaining elastic springs with very little side action, prevent- 
ing the mattress getting out of order, and also making it more comfortable 
to lie upon.—Not proceeded with. 

1824. R. A. Brooman, Fleet-street, London, “ Belts.”"—A communication.— 
Dated 27th July, 1860. 

This invention relates principally to belts for mperinne trousers, drawers, 
vests, and other like articles of apparel, and is characterised by the follow- 
ing novel features :—First, the employment in the manufacture of belts 
both of an elastic and an inelastic fabric or material as the principal parts of 
the same; Secondly, the method of attaching the belt to the sides of the 
trousers or other article by means of clasps, hooks, buttons, or otherwise, 
when the belt only partially embraces the body, or of attaching it to the 
front or the article when it completely embraces the body ; Thirdly, the 
employment of a regulating clasp either at the back or the front of the belt, 
or of both, for the purpose of varying the length of the belt, and therefore 
its tension when in use ; Fourthly, belts formed according to this invention 
may be used independently of trousers, and are adapted to them only as 
substitutes for braces. Belts formed according to this invention for the 
purpose of being attached to trousers, drawers, or vests, consist of two short 
pieces of elastic fabric or material, including between them two inelastic 
pieces, to which they are severally connected by means of fixed buckles or 
couplings. The inner ends of the inelastic pieces are attached the one to 
the bar of a hinged or jointed buckle, and the other to a clasp or “ tirette,” 
by reason of which the length and tension of the belt may be adjusted. The 
outer ends of the elastic pieces carry eyes or holes intended to embrace 
hooks or buttons on the sides of the drawers or trousers, or are provided 
with other suitable means of attachment. Belts formed according to this 
invention for the purpose of embracing the body are formed similarly to the 
foregoing, but have elastic pieces of greater length, and are furnished with 
a second hinged buckle, and a second clasp or “ tirette,” like those before- 
mentioned, for the purpose of rendering the belt adjustable either at front 
or back. Its ends are furnished, the one with a kind of hook, and the other 
with a corresponding eye, so that the belt may be put on or off without 
interfering with the buckles. Belts formed according to this invention for 
the purpose of fastening vests consist each of two elastic bands or pieces 
furnished with buttons specially adapted for fastening the belts to the vest 
or other article, and furnished likewise with a hinged or jointed buckle and 
a clasp or “ tirette,” as before explained. The buttons just mentioned are 
sometimes used with the belts before described. Belts formed as before 
described may be employed as waist belts, apart from the articles of apparel 


before mentioned. 
Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing. Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1744. J. H. Jounson, Lincoln's Inn-fields, London, “ Colouring matter and the 

means for obtaining the same.” — A communication.—Dated 18th July, 1860, 

According to one method of carrying out this invention, the plants from 
which this new acid is to be extracted are to be first treated in the manner 
described in the specification of a patent granted to Michael Henry, on or 
about the 14th day of June,1860 (No. 1454). The decoctions resulting from 
such treatment are, after being separated from i le matter or pulp, 
to be placed in suitable vessels, to which decoctions nitric acid is to be 
added, in proportion to the density or strength of the resulting decoctions. 
After the addition of nitric acid the solution is to be evaporated. The 
resi so obtai will contain ‘ panpluten” acid, and this 
residuum may be diluted or dissolved in distilled or i idulated water. 
Should it be desired to obtain panpluten acid in a state of purity, the solu- 
tion may be re-evaporated and re-dissolved until the acid is obtained of the 
desired condition. Instead of employing nitric acid, as before mentioned, 
other acids and metallic or other salts, may be mixed therewith. In order 
to obtain panpluten acid in a fluid condition, evaporation need only be car- 
ried toa degree sufficient to concentrate the solution until the desired 
strength is obtained. 

1748. J. H. Jounson, Lincoln’s-inn-felds, London, “ White lead."—A com- 

munication.—Dated 19th July, 1860. 

This invention relates to a particular system or mode of manufacturing 
or producing white lead, whereby a superior article is produced, as com- 
pared with that obtained by the ordinary methods hitherto adopted for 
obtaining white lead by precipitating processes. In carrying out this in- 
vention three different systems may be adopted. According to the first and 
second system it is proposed to force simultaneously, by the aid of pressure 
or otherwise, the neutral tubasic acetate of lead and carbonic acid gas into 
a suitable vessel, wherein the intimate admixture of the two ingredients is 
effected by means of an agitator. Various means may be adopted for 
effecting the simultaneous introduction of the basic acetates of lead and 
carbonic acid gas into the vessel, and for agitating or mixing the same, as 
also for the production of the carbonic acid gas. According to the third 
system it is proposed to introduce the carbonic acid gas under pressure into 
a closed vessel filled with the neutral tubasic acetate of lead, which is in- 
troduced into this vessel as fast as it is required, by means of a pump or 
otherwise, the intimate admixture of the gas and the solution of the tubasic 
acetate of lead being accomplished by any suitable agitator. Having 
ac plished the precipitation of the white lead by the processes above 
described, it is proposed to adopt a drying apparatus, whereby the processes 
of precipitating the white lead and drying the same may carried on 
continuously. The apparatus cannot be described without reference to the 
drawings. 

















| 1749. T. W. Davigs, Brentford, Esser, ‘ Producing spirit from rice, maize, 
9th 


barley, or other grain.” —A communication.— Dated 19th July, 1860. 

For the purposes of this invention the patentee puts into a mash tin made 
of wood (or any other material not easily affected by acid) having a chimney 
or opening to exhaust the waste steam, the rice, grain, or substance with 
10 per cent. of hydrochloric acid, or other acid capable of saccharifying the 
rice or other grain, diluted with water, according to the quantity of material 
used. High pressure or superheated steam is then blown in, through, and 
out of the mixture, until the completion of the saccharification of the grain. 
The mixture is then let into an underback, where it is neutralised with 
whiting ; it is then fermented and distilled according to the well-known 
method of the usual distillers. 

1752. J. Stenuouse, Barnsbury-road, London, “ Purifying coal gas.”"—Dated 
19th July, 1860 

This invention consists in purifying coal gas by sulphuret of carbon by 
treating the gas with spirits of wine, the ethylic alcohol of chemists, or with 
wood spirit, the methylic alcohol of chemists, or with fusil oil, 
the amylic alcohol of chemists. The inventor also takes solutions 
of potash, soda, and ammonia, with their sulphates and carbonates dissolved 
in the before-mentioned alcohols, and employs these solutions either singly 
or in combination. He likewise adds to these alcoholic solutions rectified 
coal tar, naphtha, the oils of coal tar, and any other suitable liquid hydro- 
carbons or essential and fixed oils. He treats the gas with these liquids by 
means of the well known apparatus called a ‘‘ washer,” or by any other 
uitable mechanical arrangement.—Not proceeded with. 


Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


1862. E. O. W. Wurrenovse, Brighton, ‘ Testing insulated conductors.”— 
Dated 1st August, 1860. 

This invention consists in placing parallel with the wire to be tested, and 
within a short distance, a fixed conducting wire, rod, or bar, which is made 
to form part of the same circuit as that of the insulated conductor, or of a 
cireuit parallel therewith. Between these two conductors is placed a 
magnetic needle, and the circuit with a battery is arranged so that the 
effect of one of the conductors upon the needle shall accurately compensate 
or neutralise that of the other, so long as the relative distances of the two 
from the needle shall remain unaltered. Now if the insulated conductor 
to be tested, being always maintained, so far as its outer covering is con- 
cerned, at the same distance from the needle, be made to pass lengthwise in 
the direction of its own axis, any improper or faulty centring of the wire 
will be made manifest by the disturbance of the equilibrium eagenseene | 
existing, and by the consequent reflection of the needle from the zero at 
which it stood,—Not proceeded with. 





Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
=, >. a, Leadenhall-street, Londoa, “ Singeing pigs.”—Dated 13th 
‘uly, . 

In carrying out this i tion, ding to one arrang t, the inventor 
hangs the pig up by the legs in the ordinary manner of hanging them up when 
killed, and traverses the along a suitable rail or bar, conducting them 
through achamber in which the gas burners are situated. These burners consist 
of a number of vertical fixed tubes, having suitable jet apertures, such tubes 
being arranged in the form of a quadrant. The supporting bar or rail from 
which the pig hangs takes a similar curved course, and exposes the back and 
sides of the carcase to the heat and flame during its traverse. Another series 
of vertical jet pipes are in a curve having the concave towards the 
concave of the quadrant jets ; this second series of jet tubes are mounted so as 
to be movable towards or from the fixed jet tubes, and also so as to turn on a 
pivot ; by this capability of movement of the second series these gas jets 
can be brought closer to or further from the opposite series, and according 
to the size of the animal.—Not proceeded with. 

1694. A. A. and A. STRATHERN, Glasgow, ‘‘ Stop-cocksor valves for regulating the 
flow of fluids.” —Dated 13th July, 1860. ; 

Under one modification, as adapted to the regulating and controlling the 
passage of water through the ordinary water service pipes, the improve- 
ments consist of a combination of a stop-cock with what is technically 
known as a tube cock or swan neck. In this cock, as ordinarily constructed, 
the inlet portion of the cock is of a T-shaped figure, the water being shut 
off or let on by the turning of a tubular cock, which is ground into the 
right-angled end portion of the T-piece. The ends of the tubular cock pro- 
ject out beyond the T-piece, one end having a nut fitted to it, and the other 
carries the curved tube through which the water flows. In the ordinary 
cock the turning of this tube up or down regulates the flow of water, but 
where there is any pressure on the cock it is very liable to leak at the lateral 
margins of the T-piece ; this indeed is a constant source of annoyance and 
waste. In the improved combination the stop-cock is arranged on the upper 
part of the inlet pipe ; a short, tubular passage rises up from this part at right 
angles thereto. In the lower part of the inlet below this opening is cast a 
metal diaphragm, which forms the valve seat ; when the aperture in this 
diaphragm is open, the water flows up through it and into the tubular end 
of the T-piece. The valve is formed on the end of a vertical spindle which 
works out through a convex cap or stuffing box screwed on to the vertical 
tubular opening, the spindle terminating in a cross head or actuating 
handle. A boss is formed on the valve spindle on which a screw thread is 
cut ; this part fits a corresponding internal screw tapped in the inner sur- 
face of the vertical openings. The convexity of the enclosing cap gives 
space for the upward movement of the screw valve spindle, so that, when 
the handle is turned, the valve is raised, and the water flows unchecked 
through the tube. When the handle is turned in the opposite direction, 
the valve is screwed down and the pressure of the water is now acting 
entirely upon the valve. In this way the tube or swan neck may be left in 
any position, or removed altogether, being entirely independent of the stop 
cock, which alone controls the passage of the water. 

1695. C. G. Hitt, Commerce-square, Nottingham, “* Manufacture of bonnet 
Sronts, rouches, dc.” — Dated 13th July, 1860. 

This invention consists of a strong hollow cast-iron platform or bed plate 
of any required length, heated by one or more rows of gas jets or by steam, 
and secured to a cast-iron standard at each end, which supports a bar or 
bars horizontally, which also supports a series of levers worked by one or 
more cams, moved either by foot or by hand, the levers causing a presser 
plate to descend on to the top of the bed plate, and another lever to rise up 
through a slot in the bed plate to meet the one above the bed plate, the top 
side of the lower presser plate pressing equally all over the bottom side of 
the top presser plate ; both plates slide vertically upon short rods at each 
end above and underneath the bed plate. The bottom presser plate is 
somewhat wider than the top one, and in the portion forming the extra 
width the patentee cuts a groove the whole length of the plate, and about 
one-eighth of an inch in depth, the use of which is hereafter described. 
Between the short rods on the upper side of the bed plate he places one or 
more pans of fixed or movable guides, the sides of which, instead of form- 
ing two straight lines parallel to each other, as heretofore used, are still 
parallel to each other, but form one, two, or other number, and a variety 
of curves. The two pairs of guides he uses as follows :—He places one piece 
of the material to be goffered and made up between one pair of guides, and 
places the said guides in such wise that, when the pressers are brought 
together, they will just clear that edge of the guide which is nearest to 
them, and allow a knife to be passed along the side of the upper presser, 
the point of which, entering into the groove in the lower presser, will cause 
one edge of the curved shape goffered material to be cut straight, a band 
being previously pldced over the material lying over the slot in the bed 
plate. Another pair of guides is placed over the first, the second pair 
having a bottom of thin brass, or other suitable metal, the whole of its 
length, as wide as will reach from one curved edge of the guide to the edge 
of the slot in the bed plate; on this bottom a similar piece of material is 
placed to that in the first guide ; the pressers are then closed, and the pro- 
cess is finished, the edges being cut off as before described, the material 
having been previously goffered as follows:—Above the bed plate, and 
between it and the top presser, is placed a cog wheel, the axle of which 
runs in bearings which slide upon two Y-bars, or round rods lying parallel 
to the top presser ; the cogs of this wheel are of various depths and thick- 
nesses, gradually increasing from a small size to a large size, and decreasing 
from a large size to a small size; each of these cogs or teeth takes into a 
similarly formed and gradually increasing and decreasing sized groove cut 
on the top of the cast-iron platform or bed plate first mentioned. A material 
being fed into the bed plate during the passage of the wheel from end to 
end will receive the shape of the corrugations and teeth of the cog wheel, 
the bed and bars carrying the wheel being of such length that the wheel 
clears either end of the top presser plate. The corrugations in the bed plate 
are sometimes made in each side of the slot in the bed, or on one side only, 
as may be required. 

1699. J. Pitz, and J. R. Smytu, West Hartlepool, Durham, ‘‘ Preservation of 
iron surfaces from corrosion or decay.” — Dated 14th July, 1860. 
In carrying out this invention the patentees first apply to the surface to 
rotected a prey "y coating of red composition, consisting of a mix- 
ture or combination of litharge, venetian red, and pine varnish. They have 
obtained good results by using these ingredients in the following proportions, 
but they do not confine themselves strictly thereto :—Litharge 1 lb., venetian 
red 11b., pine varnish 1 gallon. Over this coating when dry they next apply 
a coating or ite enamel, isting of the following ingredients, in 
the following proportions, which proportions may, however, be varied more 
or less, but a g effect will be obtained from those given below. Take of 
black pitch, resin, asphalt, or any pitchy or bituminous substance equal 
age by weight, and add thereto, say, 20 Ib. of coal tar or oil to every 112 
b. of enamel. In practice, when treating surfaces with these compositions, 
they first apply the red composition herein-before described, and then pour 
over such surface a layer or coating of the before-mentioned composite ena- 
mel in a hot lava state ; or where practicable they plunge or immerse the sur- 
faces to be preserved in the melted enamel, or apply it thereto with a brush. 


1703. J. and S. Lincrorp, Bishop Auckland, Durham, ‘‘ Washing, drying, 
and dressing currants.” —Dated 14th July, 1360. 

This invention consists of a wire cylinder with solid ends mounted on an 
axis supported by a suitable framing ; in connection with the axis of the 
said cylinder are a train of wheels, and a handle for imparting motion to 
the said cylinder at any desired speed. The patentees propose to adopt a 
cistern underneath the af id cylinder taining water, in which the 
said cylinder revolves. The fruit is put into the cylinder through a door 
in the wire-work thereof. The operations of this machine are as follow :— 
For dressing currants the cistern aforesaid is not used, but the handle of 
the machine simply turned slowly, so as to raise the currants and allow 
them to fall, which frees them from stalks. To wash them they then 
place water in the cistern, and impart rotary motion to the cylinder. When 
sufficiently washed they let the water run off, and proceed to dry the cur- 
rants by imparting a high speed to the cylinder by means of the wheelwork 

f id, which completes the operation. 
1708. W. E. Newtox, Chancery-lane, London, ‘‘ Waterproof leather.”— 
communication.—Dated 14th July, 1860. 

This invention consists in producing from the skins of various animals 
which are now used for making ‘ upper leather,” in combination with a 
solution or compound of india-rubber or gutta-percha charged with sulphur, 
an article of manufacture which may, with propriety, called ‘* india- 
rubber leather.” 

1709. A. V. Newton, Chancery-lane, London, ‘‘ Windlasses."—A cominunica- 
tion.—Dated 14th July, 1860. 

This invention relates to an improvement in that class of windlasses in 
which the drum may be d w ro diff speeds, increased power 
being obtained when necessary by sacrificing speed, and vice versa. This 
invention consists in a peculiar arrangement of paws and gearing, whereby 
the desired end is attained by a very simple means, rendering the windlass 
as a whole extremely light, durable, and efficacious in its operation. The 
invention cannot be described without reference to the drawings. 

1710. L. Horr, Bishopsgate Churchyard, London, “ Knot stitch sewing ma- 
chines."—Dated 14th July, 1860. , a 

This invention relates to double-threaded sewing machines, in which a 
“knot stitch” is produced, each stitch being fastened off by a knot. The 
machine consists of the usual table, pressure-arm, revolving-shaft, needle- 
lever, and bar, has the ordinary means of advancing the fabric, and is driven 
in the usual manner: the improved tus tends i diately to pro- 
duce the stitch. The action of the machine is as follows :—The thread from 
the upper bobbin through the eye of the needle, and is carried 
upwards and downwards through the fabric, receiving after each downward 
movement a twist or revolution round the lower spool by means of a hook 
attached to the vertical spindle on which the lower spool rotates freely. 
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The twist is Peet where the thread from the lower spool comes through 
the fabric, and there forms the knot which prevents the stitch from un- 
ravelling. Each stitch is thus fastened off before the next is made. 


1712. F. L. H. DANCHELL, Great Queen-street, Westminster, ‘‘Filters.”—Dated 
16th July, 1860. 
This invention cannot be described without reference to the drawings. 


1716. W. Baver, Munich, “‘ Diving-bell.”—Dated 16th July, 1860. 

This improved diving-bell, which the inventor calls an “artificial polyp” 
for submarine works, consists of a metal and flexious shell. The diving-bell 
or polyp can be lowered to the bottom of the water, or to the side of any 
vessel, where the elastic and flexious shell clings to the form of the ground 
or vessel, partly by its own weight and flexious links which are cov 
with india-rubber, and partly by raising large hermetically closed telescopic 
flues, which suck at once more water out of the diving-bell or artificial polyp 
than the leakage round the india-rubber frame lets in; in that manner a 
vacuum is produced, and the weight of the column of water outside presses 
now — the frame and makes it tight. The remaining water in the 
diving-bell or polyp will be discharged entirely by a separate pump, and the 
volume of this water will be exchanged by air. The said telescopic flues 
will be opened after arriving at a certain height at the surface of the water, 
to serve as entrances for men, and as communication with the air, tools, and 
materials necessary to perform the work.—WNot proceeded with. 


1718. A. Bain, Clerkenwell-green, London, “‘ Articles for holding and supply- 
ing ink.” —Dated 16th July, 1860. 

The object of this invention is to raise from an ink holder a supply of ink 
for use, without having to dip into or expose the main contents. For this 
purpose, in one arrangement, the neck and stopper of the vessel holding 
the main supply are so contrived that the stopper acts in the neck as a sort 
of piston or instrument for acting on or pressing the air in the vessel, and 
so force up or raise a supply of ink into a cup or small receiver provided for 
the purpose, and also serves for lowering or emptying the contents thereof 
into the larger vessel. To this end the neck and stopper are constructed 
straight instead of conical at their contiguous surfaces, and the stopper fits 
in the neck with such accuracy that it may be worked up and down in it, 
but yet prevent air from entering equally throughout the travel, except at 
a part where a special means for admitting air when required is provided, 
and which, in the arrangement preferred, consists in forming a recess at the 
side of the stopper at its lower part, or of the neck at its upper part, or in 
other arrangements ; or the air may be admitted by removing the stopper 
out of the neck. To avoid expansion of the stopper the neck should be at 
least fully as long as the stopper. The contiguous surfaces of the stopper 
and neck may be smooth or threaded. A cap, small vessel, or receiver is 
sunk in, fitted on, or connected to, the stopper and tube passing into it, and 
descending into the capacity of the larger or main vessel.—Not proceeded 
with. 

1727. L. Unerr, Bonn, Prussia, ‘‘ Box-irons.”—Dated 17th July, 1860. 

This invention consists in making the top and bottom parts of the iron 
with smooth surfaces, having round, curved, or pointed noses, as may be 
required for the particular kind of article to be ironed. In the back of the 
iron the patentee bores or otherwise makes a hole, and fits it upon the boss 
of the handle, so that the iron can be turned round, and the two flat surfaces 
used alternately. He also attaches to the iron a small lamp of any suitable 
construction, in order to convey heat to its interior, instead of employing 
red-hot heaters, as hitherto used. The lamp is furnished with a wick, and 
supplied with oil, naphtha, or other combustible material, and the sides of 
the iron are perforated with holes for the purpose of maintaining the com- 
bustion by the circulation of air. 

1728. F. C. Seype, Fitzroy-square, London, “‘ Pulping, triturating, and com 
minuting for culinary and other purposes.”—Dated 17th July, 1860. 

The nature of this invention consists in constructing improved mechanism 
for the preparation of pulp for cooks’ use, such as all those forming the 
“puree” soups, or other pulps, whether from meats cooked or raw, vegetables, 
or other substances, it being understood that this hanism is only adapted 
to operate upon all substances which have been already scraped or pounded, 
and thereby sufficiently reduced previous to its being submitted to its action. 
This mechanism is a substitute for the turning cloth and spoons, and large 
wire and hair sieves hitherto in use. 

1719. R. A. BrooMan, Fleet-street, London. “Clip for holding tickets and 
other articles." —A communication.— Dated 16th July, 1860. 

This invention consists of a clip, formed by preference of steel, and hav- 
ing two arms or branches which spring together so as to clip between them 
a railway ticket, a hat, a napkin or towel, or any other light article which 
it may be required to hold. One of the arms or branches is furnished with 
pins which pass through the ticket and enter into recesses formed in the 
other arm or branch ; or the clip is furnished with some device or devices 
equivalent to these pins, to increase the — action of the clip. The 
end of one arm or branch is by preference turned up to shield the end of the 
other, and prevent the two being accidentally separated. A cord is attached 
to the other end of the clip, by means of an intermediate ring or otherwise, 
and this cord is to be fastened to the wrist, or to a button, or to any other 
convenient part of the dress or person. The clip may be formed of any suit- 
able material ; it may conveniently consist of a single plate of thin steel, 
bent double, with a curved spring portion between the two halves, and fur- 
nished with pins as described.—Not proceeded with. 


1746. H. HoLuAnn, Birmingham, “‘ Steel tubular stretchers for umbrellas and 
parasols.” —Dated 19th July, 1860. 

In carrying out this invention, the inventor takes a steel tube of the re- 
quired size, and cuts through or slits one end of the said tube. He flattens 
the slit or divided end of the tube to form the two outer prongs of the fork 
of the stretcher. He makes the inner or middle prong of the wire inserted 
in the tube, that portion of the said wire which is situated between 
the outer prongs being flattened so as to form the third prong.—Not pro- 
ceeded with, 











CanaptaAn Matis.—The Liverpool Albion, after chuckling over the 
Galway ocean steam contract being “ virtually at an end,” says :— 
“A memorial is in course of signature to the Postmaster-General 
praying that £50,000 of the lapsed subsidy may be appropriated 
towards the Canadian subsidy to the Montreal mail steamers, as 
only justice to that rising province. These steamers, by calling at 
Londonderry, serve the North of Ireland; and when the railway 
from Dumfries to Portpatrick is opened, both the North of England 
and Scotland will be more speedily connected with Canada and the 
Western States. Such an appropriation would be well received as 
an act of common justice to Ireland and Canada. During the 
winter months, when the steamers sail to Portland, the homeward 
bound steamer from Portland might call at St. John’s, Newfound- 
land, once a month, which would be quite sufficient for the wants of 
that colony. In summer there is sufficient steam communication 
with Halifax. We understand that the Montreal Ocean Steam 
Company are building two cargo steamers, in addition to their mail 
fleet, to run between Glasgow and Montreal, the mail steamers not 
proceeding further than Quebec, as the navigation from Lake St. 
Peter upwards is shallow and dangerous for large vessels, restricting 
the draught of water and improvement of model. The Eastern 
Railway Company, from Boston to Portland, intend to lay down 
a third rail, so as to conform to the Canadian gauge of 5 ft. 6 in., 
and thus there will be a continuous transit by rail from Boston, 
Quebec, and Portland, without a transhipment, to the ports of Sarnia 
and Collingwood, on Lake Huron. With such a continuous steam 
route by sea and land, Liverpool only requires granaries furnished 
with elevators to become the great corn depot of the world. If, 
however, the London Dock Companies and Hartlepool get the start 
of Liverpool, in being the first to supply these facilities to the corn 
trade, it may be long before Liverpool will be able to secure the 
prize; indeed, she may not be able to hold her own against cheaper 
ports, the labour and cartage in Liverpool being quite enough, in 
times of low prices, to drive the corn trade away from the Mersey. 
The Postmaster-General of Canada, from his go-ahead propensities, 
is called in Canada “ Yankee Smith;” he has succeeded in making 
postal arrangements, both with France and the United States, for 
the mails to be carried by the Canadian mail steamers to the satisfac- 
tion of both countries; complaints, however, are made that the 
steamers land the Liverpool mails at Moville, twenty-five miles from 
Londonderry, and that the steamers arrive in Liverpool some ten 
hours in advance of the letters. Merchants connected with the 
Canadian trade are much dissatisfied, and wish the Liverpool mails 
to be brought on direct, as is the case with the Liverpool mails by 
the Cunard steamers from Queenstown. This can be easily re- 
medied ; but all the Canadian Postmaster-General’s diplomacy and 
zeal is likely to be frustrated by the action of the Grand Trunk 
Railway Company, which can refuse to carry the mails between 
Portland and the boundary line unless adequately remunerated. 
The company requires a postal subsidy of £100,000 a year, instead of 
£13,000, with 5s. per train mile for specie trains. The postal rates 
are fixed by the Governor-General in Council; but the railway is 
only bound to carry the provincial mails by the passenger trains at 
hours that suit the traffic. It is clear, then, that the European and 


Western States mail service by the Canadian steamers must be 
abandoned, or the Grand Trunk subsidy increased. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent). 


Sueur Improvement iv tHe Iron TRADE—CONTINVED FAVOURABLE 
Apvices From AmericA—P1G-1r0oN: Prices Falling—Iron-makina 
iN MeLspournE—Tue Coat TRaDE—BrirMinGHAM AND WoLver- 
HAMPTON GENERAL Trapes: Revival of Orders—Merat Tunes: 
New Process of Manufacture— Muiann Wacon Company— 
Faure or tHe Cooktey Scrsw Company—CHAPMAN AND 
GRANGER, AND Suitn anp Sons’ Fartures—ANOrHER MoveMENT 
FOR THE Benerir or CovENTRY. 


Tus week's accounts from America are deemed not less satis- 
factory than those to hand by the last mail, prior to our letter of the 
7th inst. Correspondents on the other side of the Atlantic remain 
confident in their expectation that the great “difficulty” will be 
adjusted without bloodshed, and they continue to transmit money: 
but the orders sent are of little worth. 

The pig-iron trade is unimproved, and some of the South Stafford- 
shire makers are offering at very low rates. We think that they 
are unwisely offering, because no purchaser will be tempted by such 
offers to buy a ton more than he would purchase at the prices 
quoted three weeks ago. The current prices in the Wolverhampton 
market are reported as follow:—Staffordshire cold blast, £4 5s. ; 
Old Windmill End Mine, No. 1, 2, and 3, melters made with Lord 
Ward's thick coal warm air, £4; Old Windmill End Mine 
Forge, pig-iron, made with Lord Ward's thick coal, £3 12s. 6d. ; 
best native Hydrate pigs, £3 10s. to £4; first-class All 
Mine Grey Forge pigs, £3 5s. to £3 10s.; good mine pigs, 
with a modicum of flue cinder, £2 10s. to £2 15s.; mine 
pigs, deteriorated by cinder, £2 7s. 6d. to £2 12s. 6d. ; Cleaton Moor 
hematites, £3 7s. 6d. to £3 10s.; Barrow hematites, £3 7s. 6d. 
to £3 10s.; Workington hamatites, £3 7s. 6d. to £3 8s. 9d.; 
Kirklass Hall hematites, £3 5s. to £3 7s. 6d.; Grey Forge, cinder 
pig-iron, £2 ds. to £2 10s.; White Forge, cinder pigs, £2 2s. to 
£2 7s. 6d.; ordinary melters, Nos. 1, 2, and 3, £2 12s. 6d. to 
£2 17s. 6d.; superior makes of mine melting iron, £3 2s. 6d. to 
£3 15s., according to make and quality. The above prices are 
all delivered on to the wharfs at the South Staffordshire manufac- 
tories. Favourite Shropshire and Forest of Dean brands, £4 5s. 
delivered ; Northern hematites from £3 5s. to £3 10s., according 
to brand or quality. 

We perceive that iron-rolling mills have been opened in Australia. 
They are extensive, are situated in Melbourne, and the principal 
partner is a son of Mr. Moses Hughes, contractor, of Wallbrook, 
near Coseley, about three miles from Wolverhampton. The iron is 
said to be of a first-class description, and can be produced at £15 a 
ton. 

In coal the trade, though not quite so brisk as it was, is neverthe- 
less reported to be still in a satisfactory state, considering the draw- 
backs consequent upon the blowing out of a considerable number of 
furnaces in the district, and prices are fairly maintained at our last 
quotations. The notices of a reduction of 10 per cent., which were 
given to the butties of thin mine coal and ironstone pits west of 
Dudley a fortnight ago, were withdrawn on Saturday last; and, 
without doubt, future notices, which will ere long be given, will be 
brought to bear more directly upon ‘the men, and not through the 
medium of the butties, as formerly proposed. 

The reports received from the manufactories of general wares in 
Birmingham and Wolverhampton lead us to conclude that there is a 
decided improvement in these departments of the trade of those 
towns. Among the most recent foreign orders is one from 
Canada, which is reported to be worth £14,000. The East, also, 
has sent some tolerably good specifications for both the Indian 
and also the China markets. 

The following particulars will be found of interest to those of our 
readers who are concerned in the use or manufacture of tubes. In 
the ordinary process of tube manufacture, the partially formed tube 
is welded by the action of a single draw-bench, by which only one 
tube can be operated upon at a time. 
such single draw-bench it has to be returned to the furnace to be re- 


heated ; it then is made to traverse such draw-bench a second time,, 


when the tube is passed in a heated state to a second single draw- 
bench, placed somewhere conveniently behind the first single draw- 
bench, over which second draw-bench such tube passes only once, 
when its welding is completed ; consequently, as each heated tube in 
the ordinary process of welding has to be passed twice over the first 
single draw-bench, and only once over the second single draw- 
bench, the time of the workmen stationed at the second single draw- 
bench is only half occupied. Mr. Abraham Barnsley, of Rowley 
Regis, proposes to expedite the manufacture ; his invention consists 
in the use of a double draw-bench and welding furnace, with one 
aperture, as ordinarily employed. By the action of this double draw- 
bench, two tubes are made to undergo the process of welding simul- 
taneously. Each tube, after travelling over the first division of such 
double draw-bench, is passed on to the second division, and from 
such second division to the single draw-bench in the rear. Thus, 


during the finishing of the welding of a tube on the single draw-. 


bench, two tubes are undergoing consecutively the preparatory pro- 
cesses of welding on the double one. The single draw-bench placed 
in the rear of the double one is thus kept in full action, and the 
tubes escape much unnecessary heating, and are improved in quality. 
Upon the day after that upon which the petition for provisional pro- 
tection for the above invention was filed, another invention for 
similar improvements was provisionally specified by Mr. Jabez Elul 
Barnsley, of the same place ; his invention consists in manufacturing 
welded iron tubes by the use of a double or compound draw-bench, 
by which two tubes are drawn at the same time—that is, one tube 
is undergoing its first drawing, and another tube is undergoing 
its second drawing simultaneously. The skelps are placed in the 
furnace side by side in the ordinary manner, and each skip as it is 
brought to the required opposite one side of the draw-bench is with- 
drawn and operated upon by the said draw-bench. It is then 
returned to the furnace opposite to the other side of the draw-bench, 
and is subjected to a second drawing simultaneously with the first 
drawing of another tube. The wagon by which the ends ef the 
partially-formed tubes are seized in the drawing process consists 
essentially of two levers turning upon separate centres, which said 
levers, on the application of the chain by which the drawing is 
effected, are made to grasp the two partially-formed tubes between 
their ends and fixed pieces on the body of the wagon. 

The fifteenth half-yearly report of the directors of the Midland 
Wagon Company has been issued. The offices of the company have 
recently been removed to Birmingham. This change, the profitable 
and large business done by the company, and a rumour that an issue 
of new share capital was in contemplation, have given an extraor- 
dinary impetus to the value of the shares, the £50 shares now stand- 
ing at £105. In their report, to be submitted to the meeting on the 
20th, the directors “ congratulate the shareholders on the steady in- 
crease of the business of the company during the half-year, and on 
its satisfactory financial results. In respect of the amount of busi- 
ness done, the transactions of the last six months have exceeded 
those of — half-year, while the almost entire absence of 
bad debts and voids, and the fairly remunerative rates at which the 
wagons are let, have placed a large amount of profit at the disposal 
of the company. Since the last half-yearly meeting, 467 wagons 
have been built or are in course of construction. The revenue has 
increased tfrom £16,833 in the half-year ending the 30th of June, 
1860, to £18,328 in the present half-year; and the income, besides 
discharging all liabilities and providing for the usual dividend, will 
enable your directors to pay up the bonus shares, and thus permit the 
new bonus shares to take dividend with the original shares. The 
wagons at work on June the 30th numbered 3,222; in course of 
manufacture, 173; void, 12. Total, 3,407. On the 3lst December 
last the number at work was 3,419; in course of manufacture, 
427; let, but not at work, 5. Total, 3,851.” From the 
net revenue a dividend is recommended as follows:—10 per cent. 
per annum on original shares, amounting to £2,500; 8 per cent. per 





After the tube has traversed; 


annum on amount paid on account of new shares, £509, 18s, 10d. ; 
6 per cent. per annum on amount paid on account of preference 
shares, £585 17s. 2d.—£3,595 15s. Leotier a balance of £3,000, 
which the directors propose to allocate to the bonus shares. 

We regret to announce that the Cookley Screw Company, a long 
established firm, who have for many years carried on business in 
Kidderminster, are unable at present to defray their liabilities. The 
company have placed their affairs in the hands of Messrs. Saunders 
and Son, solicitors of that town, who have issueda circular, of which the 
following is a copy:—“ We regret to inform you that the Cookley 
Screw Company find themselves unable to meet their engagements. 
They have consulted us as to their affairs, and, under our advice, 
have filed a petition under the Private Arrangement Clauses of the 
Bankruptcy Act for the purpose of protecting themselves and their 
rhage e We propose to hold a meeting of their creditors at the 

sion Hotel, Kidderminster, on Monday, the 18th inst., at twelve 


| o'clock at noon, when a statement of the assets and liabilities will 





be produced for consideration. Your debt appears to be as 
under; if uncorrect, please to inform us, and whether you have any 
and what securities. We hope you will attend personally or by 
agent.” 

The Cookley Screw Company have for a considerable period been 
considered to occupy a first-class financial position, and great sur- 
prise has been occasioned amongst the creditors by the receipt of 
Messrs. Saunders’ letter. The commercial appellation of the firm is 
“The Cookley Wood Screw Company,” Cookley Mills, near Kid- 
derminster, and their operations have included the manufacture of 
“the Improved Wood Screws, and all kinds of Machine and other 
Screws in Iron, Brass, Copper, Gun-metal, &c.” The amount for 
which the company have suspended has not yet transpired, but 
there is good'reason to hope that with a little indulgence on the part 
of their creditors they will beable to pay in full. It is said that the 
balance sheet, which will be submitted to the meeting on Monday, 
shows a balance in favour of the firm. 

A meeting of the creditors of Messrs. Chapman and Grainger 
was held at the Queen's Hotel, at Birmingham, on Thursday, Mr. 
Firmstone in the chair; and almost half a score of solicitors were 
oresent—a sufficient number, it was hinted, to “ eat up the estate.” 
The explanations of affairs were regarded as unsatisfactory. It was 
thought that the firm ought to have stopped at least three months 
since; and, finally, a committee was appointed to prepare “a credi- 
tors’ balance sheet” to lay before an adjourned meeting on Thursday 
next. We have since ascertained that this estate is to go into Bank- 
ruptey, in the open court. 

A meeting of the creditors of Henry Smith and Son, of Birmingham, 
railway contractors, was held at the offices of Messrs. Quilter, Ball, 
Jay, and Co., Moorgate-street, London, on Monday. ‘The balance- 
sheet showed unsecured creditors to the extent of £18,876 13s., and 
valuable assets amounting to £15,429 0s. 9d. There were also 
further available assets to the amount of £15,442 14s., consisting of 
Buenos Railway shares (after deducting lieu thereon) £2,231 10s. ; 
contract with the Buenos Ayres Railway Company (after deducting 
amount received), £5,358 2s.; Amsterdam Crystal Palace contract 
(deducting amount received), £7,853 2s. Relative to these items the 
accountant says :—“ The amount representing the apparent surplus 
on each of the foregoing items exhibits the figures of the respective 
accounts as they at present stand; but, owing to circumstances which 
have arisen in relation to the contracts with both the companies, it is 
impossible at present to estimate what their actual result will be.” 
The failure was attributed to losses under the two contracts, It was 
stated that the directors of the railway were disposed to meet the 
creditors in a fair spirit, and were desirous that the contract should 
be annulled, After some discussion it was resolved that the estate 
should be wound up under inspection. 

It is in contemplation to make Coventry the head-quarters and em- 
porium of a company to be formed under the auspices of the African 
Civilisation Society, for the purpose of encouraging free-labour 
cotton in preference to slave-produced cotton. It is understood;that 
in the event of the company being brought to Coventry, it will 
receive the patronage and substantial support of an eminent duchess 
and a bishop of great influence, and a lady whose wealth is devoted 
to philanthropy, besides other important persons who are leagued 
for the extermination of the slave trade. The subject has, we are 
told, received the deepest attention at Manchester, and that one 
manufacturer takes a lively interest in its success. 

A pitiable colliery accident has happened near to Rugeley, in a 
little village named Brereton, about a mile and a half from the 
Rugeley station, on the Trent Valley Railway. There the Earl of 
Shrewsbury and Talbot is working a colliery which is a part of the 
Talbot estate. The entire colliery, which has been in course of 
opening up between thirty and forty years, has been remarkably free 
from “sulphur,” there never having been more than slight “ flashes” 
of it, and no death as the result. In consequence the men were 
tempted to work with naked ‘lights, and a “Davy” was scarcely 
known to them. The Coppice pit, the immediate scene of the 
accident, had been laid down about nineteen years. In November the 
workings situated at a depth of about one hundred and thirty yards 
were drowned out, and all subsequent attempts to drain 
them proving ineffectual, a scaffold was thrown across the 
shaft a fortnight ago yesterday (‘Thursday) week, about eighty yards 
from the surface, od anor ' commenced to get a higher seam of 
coal. Five men and two boys were thus engaged on last Wednesday 
week, when an explosion happened which killed them all. No air 
having been conveyed beneath the scaffold the sulphur had collected 
there to a dangerous head, and some of it, oozing through the 
interstices in the scaffold, fired at the candle of the man who was 
working there, blew up the scaffold and this man, and suffocated the 
rest. Four widows and twenty-three orphans are left. 

On Saturday afternoon the inquest on the deceased was opened 
before Mr. W. W. Ward, coroner. Mr. J. P. Baker, Government In- 
spector, attended the inquest, as did also Mr. James Dean, his 
lordship’s agent and general manager. After the jury had viewed 
the bodies, the Inspector of Mines intimated that he was unprepared 
to give evidence, because he had not. yet examined the pit, and as he 
was desirous of assisting the jury to the utmost of his power, not 
only by his own testimony, but by an accurate plan of the shaft, the 
scaffold, and the workings, he would rather that no evidence should 
be taken on that day until such a plan had been prepared. Tho 
coroner and the jury concurred in this view, and his lordship’s agent 
womised that such a plan should be forthwith drawn up. The 
inquest was then adjourned, Tuesday the 26th being fixed for re- 
suming the inquiry. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroon Matters: Mersey Dock Board : Water Supply of the Town : 
The Singular Accident at the North Docks Station of the Lancashire 
and Yorkshire Railway—Nonrnern Matrers: Invitation to tne 
Royal Agricultural Society: Tyne Coal Drainage Bill: South 
Durham and Eden Valley Railways: Proposed School of Art at 
Sunderland : Derwent and Wear Valley Railway : The Coal Trade : 
North Eastern Railway Traffic—Srate ov TRave at SHErFIELD— 
Sream Surpriwne: Meeting of the Hull Chamber of Commerce— 
Gatnssoroucn: Building of a Screw Steamer—Raitway Exten- 
sions: A Short Homily thereon — Bowen Exriosion at Man- 
CHESTER— 

Ar the usual weekly meeting of the Mersey Dock Board, Mr. Farn- 

worth complained of the slow progress which was being made with 

the works to the north of the Canada Dock, and that stone from the 
canal docks was being conveyed away to other places, and would 
probably require to be supplied by stone brought from some other 
quarter at a great expense.—Mr. Brocklebank, in answer to Mr. 
Soult, said the contracts for the sheds had all been entered into, and 
being nearly completed, there did not appear any good reason for 
suspending the building of the sheds already sanctioned. In reply 
to Mr Farnworth, he stated that the works referred to were being 
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pushed forward with as much alacrity as the nature of such under- 
takings would admit of. It should be borne in mind that there was 
more difficulty in carrying on large works like those referred to 
than the public might think there ought to be. The probability was 
that in about six months the Carriers’ Dock might be completed. 
The proceedings of the Marine Committee included a report from 
Mr. Gisborne, intimating that the wires were complete connecting 
the New Brighton cable with the line through Cheshire and with 
the Harbourmaster’s Office, and stating that the telegraph was now 
in full working order from Holyhead to Birkenhead and Liverpool. 
The water committee of the Liverpool Town Council have promul- 
gated a new scale of charges for the supply of water, the previous 
rates not covering the current expenses, including interest on 
borrowed money. For ordinary domestic purposes the rate pro- 
posed to be charged in future will be £6 per cent. upon the rental, 
The expenditure for 1861, including £40,000 as the expense of a 
new reservoir, and probable repairs, &c., at Rivington (£2,000) is 
estimated at £112,000, while the new rates are expected to augment 
the receipts to £113,629. Last year there was a deticit of £18,000. 

Attention was called in a recent number to an accident of a fatal 
character caused by a locomotive falling through a platform at the 
Lancashire and Yorkshire Railway North Docks station, at Liver- 
pool. The inquest on the body of a poor fellow who was killed— 
the stoker of the engine—was adjourned for the purpose of obtaining 
scientific evidence as to the construction and weight-sustaining 
capabilities of the platform, On the resumption of the inquiry, Mr. 
Newlands, borough engineer, submitted a report, and in doing so, 
said it might save time if he merely stated those portions of it on 
which scientific men might differ, and the scientific witnesses might 
then consult on the matter. This being agreed to, he proceeded to 
say :—* Taking the formula which gives the most favourable result, 
I tind the breaking weight of the girder to be 114 tons when loaded 
in the centre, which is equal to 228 tons distributed over its length. 
The permanent dead weight of the platform sustained by the girder, 
including its own weight, is 72 tons; and the margin left between 
the permanent load and the breaking weight 156 tons; but one- 
sixth or one-fourth of the ultimate breaking weight is usually taken 
as the limit of safe load—say one-fourth or 57 tons, while the per- 
manent load was 72 tons; consequently, the permanent load ex- 
ceeded the limits of safety by 15 tons.” Mr. Newlands, along with 
Mr. Dagleish (St. Helens), Mr. Fenton (Lowmoor), Mr. Kennedy 
(Liverpool), and Mr, Pennie, then retired for consultation, Several 
of the railway company’s servants were examined, from the tenor of 
whose evidence it was clear that the platform in question never was 
intended for the use of engines; that there seemed to be a general 
understanding that it was improper to allow engines to go on it; that 
engines were frequently on it; and that on many oecasions from 
twenty-five to thirty loaded wagons had been distributed over it, 
the ave weight of each wagon being about eight or nine tons. No 
printed or written rules forbidding its use by locomotives had been 
seen by any one. As the scientitie witnesses concurred generally in 
the views expressed by Mr. Newlands, none of the gentlemen were 
examined, The jury, after an absence of nearly two hours, returned 
a verdict of “ Accidental death,” accompanying it with an expression 
of opinion that, the orders of the company against engines going on 
the platform being only verbal, Humphreys (the driver) was not 
fully conscious of the danger in taking an engine on the platform, 

The North has, as usual, been far from inactive. The Neweastle 
‘Town Council has resolved to invite the Royal Agricultural Society to 
hold its meeting for 1863 in Newcastle, and has also petitioned 
Parliament in favour of the Tyne Coal Drainage Bill, which imposes 
on the owners of certain coal districts, specitied in the schedule, a 
drainage rate of four separate amounts, viz., 7s. Gd., 5s., 2s. 6d., and 
1s, per acre, and on the lessees working these mines a tonnage rate 
not excecding Gd. per ton, ‘The formation of the South Durham and 
den Valley Railway lines, which will probably be amalgamated 
with the Stockton and Darlington, has not proceeded so rapidly as 
Was anticipated, owing in a great measure to the severe weather, It 
does not now appear probable that the opening of the former line 
will take place before May next; that of the Eden Valley, it is 
expected, will shortly follow. An effort is being made to establish 
a sehool of art at Sunderland. At a meeting held to consider the 
subject, one of the speakers urged that, as Sunderland was now 
entering into iron shipbuilding, her artisans should have a better 
knowledge of mechanical drawing than they needed under the old 
system of building, The promoters of the Derwent and Wear 
ey Rulway propose two termini—one at Gateshead and the 
other at’ Neweastle—through the medium of the Neweastle and 
Carlisle line, crossing the Tyne near the Elswick shot tower, by a 
bridge of a construction to be approved by the engineers of the Tyne 
hiuproyvement Commissioners. The shipments of coal to London 
including 1,671 tous from Scotland, and 5,976 tons from Wales— 
were 302,774 tons in the month just terminated as compared with 
346,962 tons in January, 1860—showing rather a serious decrease, 
The chairman of the North tern) Railway, in his luminous 
address at the half-yearly meeting of the proprietors on Friday, 
stated that in the past half year the passenger traflic had increased 
£2,000 as compared with the corresponding half of 1859. In the 
goods traftie the increase was £44,210, and in the mineral traflie 
there was an increase of £15,170; and so long as the country eon- 
tinues prosperous and peaceful he had the ¢reatest: confidence in 
the resources of the line, The chairman then showed that notwith- 
standing, during the last few years, there had been a decrease in the 
consumption of coke for railway purposes, the inerease in the con- 
sumption in other respects had been such that the receipts amounted 
to £21,000 more in 1860 than in 1859. In lime and limestone there 
had been a decrease of about 41,000 tons, but the dire stors anticipated 
that when the Rosedale Branch (which they expeeted would be 
opened in the tirst week in March) was completed, there would be a 
different state of things with respect to those two minerals to 
report, 







































A few orders have been received at Sheftield, from the United 
States, and satisfactory advices have come to hand from Canada. 
One leading firm has also reccived large orders for edge tools and 
sa®s from Russia. The home trade is, however, stagnant. The 
large iron and steel houses are busy, but the other branches are only 
moderately active. . 

The Hall Chamber of Commerce held an important meeting on 
Saturday, to consider what steps it was desirable to take ir reference 
to recent losses of steam shipping. The chairman said in London, 
amongst the underwriters and insurance brokers, the serious loss of 
steam shipping was the subject of every-day conversation: and he 
knew that the Government had the question before them, it having 
been very strongly pressed upon their attention, During a late stay 
in London, he had been told by parties connected with the Board of 
‘Trade that there was such a strong pressure upon the Board, from 
various quarters, to introduce into Varliament seme bill having 
reference to the recent losses, that the board searcely knew what to 
do in the matter. The gentlemen connected with ‘that body had, 





were suggested instead of iron, so that the water might make it 
egress off the deck more rapidly than under the existing arrange- 
ments. 

A fine iron screw-steamer is being built at Gainsborough by 
Mr. W. C. Furley, of the Phoenix Ironworks, and will be launched 
in about a fortnight. She will be fitted with a direct-acting con- 
densing engine of 30-horse power. The owners are a Norway firm, 
who have a contract with the Norwegian Government for carrying 
mails. 

The following is the programme of the Lancashire and Yorkshire 
Railway Company for the ensuing session of Parliament:—l. A 
line from Clifton, near Manchester, to Wigan, with several short 
branches. 2. A short line from Aintree, near Liverpool, connect- 
ing all the company’s lines in the neighbourhood of that town with 
the north end of the docks at Bootle. 3. A line to connect the 
Salford and Victoria stations, and to form an unbroken communica- 
tion between the company’s lines on the east and west sides of 
Manchester. 4, A railway in extension of the Blackburn Railway, 
from Chatburn to Settle, there forming a junction with the north- 
western branch of the Midland Railway. 5. Short branches to 
Shawforth, near Bacup, to Dewsbury, and to other places, including 
the acquisition of additional land at Rochdale and Miles Platting, for 
stations and other purposes. The directors have also thought it 
necessary to seek authority to enable the company to raise an 
additional capital of £500,000, beyond the cost of the new railways, 
for the enlargement of stations, increase of rolling stock, and the 
doubling of portions of the line now worked as single lines. Oppo- 
sition to the projects of other companies is also contemplated. ‘This 
constant extension—this absence of all repose—of which the above 
particulars supply one of many examples, is the cardinal vice of the 
railway system. Railway property has been gradually improving 
of late, because the traffic has for the last five or six years been 
advancing in a more rapid ratio than the expenditure for extensions. 
The result is that dividends have worked up to 5 or 6 per cent., and 
almost as a matter of course new lines and branches are once again 
coming into favour. The high price of money will probably nip 
many of these little schemes in the bud; and, as they can well 
afford to wait, shareholders will be all the better for the delay. It 








was said to be the misfortune of Napoleon I, that he never could | 
stand still,—that the ardent democracy which forced him forward, and | 


which he, for many years, affected to represent, always impelled him 
onwards to barren conquest and unsubstantial glory. The railway 
world has been hitherto, unhappily, forced forwards in the same 
direction, although, it is to be hoped, that directors and shareholders 
will profit by the bitter fruit of past experience. 

A boiler explosion, attended with the loss of three lives, occurred 
last week at the branch works of Messrs. J. Dickinson and Co., 
paper manufacturers, Elm-street, Water-street, Manchester. The 
exploded boiler was the third of a series of seven horizontal boilers, 
21 ft. by 54 ft.; it was erected about ten years since, and was made 
by Messrs. Galloway and Sons, of Knot Mill Ironworks. At the 
inquest Mr. R. Longridge, chief engineer of the Steam Boiler 
Assurance Company (which had not, however, accepted an insurance 
of the boilers), was examined, and after stating that he had 
inspected the exploded boiler, said :—* It is 21 ft. by 5} ft. with one 
flue 3 ft. 2in. at the front, and 3 ft. at the back, and made of } in, 
iron plates, apparently of good quality. There is a safety-valve of 
4 in. diameter, loaded to 47} 1b., but, owing to its projecting too far 
over, it would blow off at 40 Ib. There was a glass tube water- 
gauge. Iam satisfied that there was no deficiency of water. The 
rent had commenced in the centre of the flue at the left-hand side. 
The plates there were very much reduced in thickness, not being 
more than 3-16ths of an inch. This was quite sufficient to cause the 
collapse. The diminution in the thickness was caused by the corro- 
sion or oxidation of the plates, arising from leakage at the seams, and 
probably of acids, the products of the combustion of the coal. The 
leakage being inside the boiler, could not be detected while the boiler 
was working, It probably would not have shown itself if the 
boiler had been filled with water without pressure ; but pressure 
might be applied by hydraulic force, and it is usual so to test new 
boilers. This is a new case; the corrosion on the fire side of the 
boiler was peculiar, This boiler was not strengthened as it has 
lately been usual to do by an iron ring round the centre of the flue, 
which would have doubled the strength of the flue. A boiler of the 
kind in question might work from 15 to 16 years. — If the plates grow 
very thin, it can be ascertained by a hammer, | think a pressure of 
35 Ib. would be amply sufficient to cause this collapse. The edge of 
the plates appears to be the full thickness of 3 in. Iam of opinion 
that there should be a practical examination of boilers at least once 
a week, to ascertain ifthey are in sutticiently strong working con- 
dition.”"—Mr. L. KE. Fletcher, chief engineer of the Associa- 
tion for the Prevention of Boiler Explosions, stated he was 
decidedly of opinion that a proper examination of the boiler would 
have prevented that which he could hardly call an accident. He 





would particularly point out the absence of check valves to the | 


boilers. Mr. Longridge said that while they recommended check 
valves, they did not think them necessary when boilers (as in this 
ease) were connected. Mr. Fletcher said it was the connection 
which did all the mischief. It was quite possible, as experience 
too frequently showed, for the steam in one boiler, if more rapidly 


| generated, to blow a great portion of its water into the next boiler 


for want of a check valve to prevent it. The foreman of the 
jury, in announcing their verdict, said they were all agreed that the 
cause of death was accidental; but they were also of opinion that 
there had not been sufficient care manifested by the owners of the 
boilers to see that they were in proper repair. ‘The evidence of the 
professional gentlemen proved that the boiler had exploded entirely 
from defects arising from length of wear; and, under these cireum- 
stances, the jury felt it their duty to the public to recommend that 


| the other boilers should be thoroughly inspected, in order that any 
| defect they might have should be properly repaired, 


therefore, expressed themselves to the effect that it would be far | 


better for the shipowners themselves to take the matter into their 
serious consideration, The feeling of the Government was 
that, though they might be able to bring in a bill to meet 


the case, still they could not bind foreign governments, and 
that being so, it would be very unjust for the English  ship- 
owner to be bound down by certain rules from which the | 
foreign shipowners would be exempt; it would expose the 


English shipowner to a very unfair competition. In the discussion 
which followed, the shipowners of Hull were stated to be as careful 
is the shipowners of any other port to preserve the life and property 
under their coutrol, and the circumstance of so many Hull vessels 
being lost, as compared with those of other ports, was alleged to 
have arisen from the fact that there was a greater amount of 
trade from Hull than from any other place, and that the Hull 
rade necessitated the navigation of the most dangerous parts of the 
With respect to deck cargoes it Was contended that 
were more safe with moderate deck cargoes than without; and that 
in some cases trade necessitated the carrying of deck loads. As an 
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improvement iv the construction of iron vessels, wooden bulwarks 





Sreamsuip Pappte FLoars.—The royal paddle yacht Victoria 
and Albert, on the occasion of her conveying the Empress of Austria 
to Madeira from Antwerp, sustained considerable injury to her 
paddle floats during the exceedingly violent weather she experienced 
throughout the trip, particularly on the outward voyage. Since she 
has been placed in dock at Portsmouth, where her tloats have been 
unshipped and examined, it has become a question whether they 
could not be made from some more durable material than that which 
has been hitherto used—English oak. ‘To ascertain this satisfactorily 
a series of tests have been tried at Portsmouth, and the result appears 
to be that it will be difficult to supersede English oak with any other 
material ore durable for the purpose. Each float of the yacht's 
paddles measures 11 ft. 6 in. in length by 4 ft. 4 in. in width, the 
wood being 4 in. thick, One of these tloats—a spare one—was tested. 
The others tested comprised two new ones of the same wood,— 
English oak, one of American oak, and one of wrought-iron, the 
latter being plates rivetted together with a space between. The mode 
of testing was by placing the float with its two ends resting on balks 
of timber. Across the centre of the float, transversely, ran a bar of 
iron 4 in. square, from which was suspended the weights for trying 
the float’s resisting powers. The American oak broke at 82 tons. 
The wood forming this float was of the finest character, and most 
even grain, and without a knot in any part. One of the new English 
oak floats broke at 28 tons, and the other at 24 tons. These floats 
were much weakened by having iron plates on their surface, each 
containing nine or ten bolt holes. The one that broke at 28 tons, 
had it been without this iron plate and its accompanying bolt holes, 
would doubtless have stood as great a strain as the American oak. 
The Victoria and Albert's spare tloat broke at 21 tons, and the 
wrought-iron one broke at 19 tons. A reporter of the 7imes observes 
that * had the last-mentioned one stood a favourable test, the galvanic 
action that must be constantly going on between a vessel's wheel 
floats ex mposed of iron and the copper on her bottom would prove 
an insurmountable bar to its adoption.” However this may be, 
wrought-iron shafts and wrought-iron paddle-arms are employed in 
copper-bottomed steamships, and the “ galvanic action” would be as 
great in respect of these as of iron paddle-tloats. 











PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rains continue dull of sale and without alteration in price, the nearest 
quotation being £5 5s. per ton at the Welsh ports. Fishing pieces £6 15s., 
and cast-iron chairs £3 15s. per ton. 

Scorcn Pie-iroN has been in good demand during the week, and business 
done at 49s, to 49s. Gd. cash ; the market closes firmer at the former rate, 
and for three months open 50s. cd. is demanded, 

SPELTER.—Some business done at £18 10s. and £18 12s. Gd. on the spot. 

Copper may be had a trifle under the current rates. 

LEAD remains unaltered in price ; the demand continues fair. 

Tix in moderate request. Foreign is a little firmer, the price now asked 
is £127 to £123 for Banca, and £125 for fine Straits. 

MOUATE AND CO., 65, Old Broad-street, London. 

Feb, 14th, 1861. 
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GLAsGow, 13th February, 1861. 
A considerable business has been done in our pig-iron market since our 
last report, 
_ Exports last week were 7,083 tons, against 6,955 tons in the correspond- 
ing week of last year. 
Suaw, Tuomson, and Moore, Metal Brokers. 








AVAL Enaiveers.—The following appointments have been made 
during the past week at the Admiralty :—George Hunt, promoted to 
the rank of first-class assistant-engineer in the Hogue, for service in 
the Harpy; Edward Brown, promoted to the rank of first-class 
assistant-engineer in the Bacchante; J. Rothery, promoted to the 
rank of first-class assistant-engineer in the Asia, as supernumerary ; 
John F, Channon, promoted to the rank of first-class assistant- 
engineer in the Indus as supernumerary; George Fitzgerald, pro- 
moted to the rank of acting first-class assistant-engineer in the 
Grappler; Joseph H. Ellis, chief engineer, to the Doris; George 
Tucker, chief engineer, to the Fisgard, for charge of the machinery 
of the Black Prince; Francis C. Alton, promoted to the rank of 
chief engineer, and appointed to the Argus; William Lewis, first- 
class assistant-engineer, to the Intrepid; John A. Lodge, first-class 
assistant-engineer, to the London; Alfred Mason, first-class assistant- 
engineer, to the Asia, for charge of the Cygnet; George F. Crook, 
second-class assistant-engineer, to the Cumberland, for charge of 











| the machinery of the Griffin; James G. Barry, second-class assistant- 


engineer, to the Asia, as supernumerary; John D. Lamont, second- 
class assistant-engineer, to the Princess Royal; William Collier, pro- 
moted to the rank of second-class assistant-engineer in the Inflexible ; 
Alexander N. Miller, acting third-class assistant-engineer, to the 
Fisgard, as supernumerary for hospital treatment; ‘Thomas West, 
acting third-class assistant-engineer, to the Trident; and Henry 
Swiss, acting assistant-engineer, to the Fisgard, for service in the 
Warrior ; William Bryan, acting third-class assistant-engineer, to 
the Hogue, for service in the Harpy; George Robert Beer, acting 
third-class assistant-engineer, to the Fisgard, for service in the 
Bustler; James Barber, acting third-class assistant-engineer, to the 
Asia, as supernumerary, for service in the Sprightly; Henry 
Coller, William Blake Roch, Henry Brown, and James Walter 
Anthony, acting third-class assistant-engineers, to the Asia, as su- 
pernumeraries. 

Ameena et Utit1a.—* Amongst those visited we found none more 
deserving a special mention than the products of Mr. J. W. Benson, 
of 33 and 34, Ludgate-hill. The beauty and novelty of his designs, 
engraved on the cases of his watches, which he now appears to 
give especial attention to, certainly surpass anything of the kind 
which has heretofore come under our inspection. The variety of 
his stock is something enormous. Not only may the connoisseur 
here meet with the most exquisite design, but the utilitarian will 
find an ample choice of plain watches; while each will find, in 
the high standing ef Mr Benson as a City manufacturer, ample 
guarantee of the intrinsic value of the mechanism. Here, indeed, 
may be found the buyer's desideratum — exvellence of design and 
perfection in workmanship.”— Morning Chronicle. i 

Benson's Tiustrated Pamphlet, post free for two stamps, 1s 
descriptive of every construction of watch now made, Watches 
safe by post to all parts of the globe.—Abv. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, May 18, 1860. 
Cuartes WHEATSTONE, Esq., F.R.S., Vice-President, in the Chair. 
ON ATMOSPHERIC ELECTRICITY. 
By Professor Witt1am Tuomson, F.R.S. 
(Concluded from page 99.) 

Tue burning match in the apparatus which has just been described 
performs the collecting function referred to above. The collector 
employed for the station apparatus, whether the reflecting electro- 
meter or the common house electrometer is used, is an insulated 
vessel of water, allowed to flow out in a fine stream through a small 
aperture at the end of a pipe projecting to a distance of several feet 
from the wall of the building in which the observations are made. 

The principle of collecting, whether by fire or by water, in the 
observation of atmospheric electricity, was explained by the speaker 
thus :—The earth's surface is, except at instants, always found elec- 
trified, in general negatively, but sometimes positively. 

“If a large sheet of metal were laid on the earth in a perfectly 
level district, and if a circular area of the same metal were laid upon 
this sheet, and after the manner of Coulomb's proof plane, were lifted 
by an insulated handle and removed to an electrometer within doors, 
a measure of the earth’s electrification, at the time, would be obtained ; 
or, if a ball, placed on the top of a conducting rod in the open air, 
were lifted from that position by an insulating support, and carried 
to an electrometer within doors, we should also have, on precisely 
the same principle, a measure of the earth’s electrification, at the 
time. If the height of the ball in this second plan were equal to 
one-sixteenth of the circumference of the disc used in the first plan, 
the electrometric indications would be the same, provided the 
diameter of the ball is small in comparison with the height to which 
it is raised in the air, and the electrostatic capacity of the electro- 
meter is small enough not to take any considerable proportion of the 
electricity from the ball in its application, The idea of experimenting 
by means of a dise laid flat on the earth is merely suggested for the 
sake of illustration, and would obviously be most inconvenient in 
practice. Ou the other hand, the method by a carrier ball, instead 
of a proof plane, is precisely the method by which, on a small scale, 
Faraday investigated the distribution of electricity induced on the 
earth’s surface, by a piece of rubbed shellac ; and the same method, 
applied on a suitable scale for testing the natural electrification of the 
earth in the open air, has given in the hands of Delmann, of 
Creuznach, the most accurate results hitherto published in the way 
of electro-meteorological observation. If, now, we conceive an 
elevated conductor first belonging to the earth, to become insulated 
and to be made to throw off and to continue throwing off portions 
from an exposed position of its own surface, this part of its surface 
will quickly be reduced to a state of no electrification, and the whole 
conductor will be brought to such a potential as will allow it to 
remain in electrical equilibrum in the air with that portion of its 
surface neutral. In other words, the potential throughout the insu- 
lated conductor is brought to be the same as that of the particular 
equi-potential surface in the air, which passes through the point of 
it from which matter breaks away. <A flame, or the heated gas 
passing from a burning match, does precisely this: the flame itself, 
or the highly heated gas close to the match, being a conductor which 
is constantly extending out and gradually becoming a non-con- 
ductor. The drops into which the jet issuing from the insulated 
conductor breaks, on the plan introduced by the writer, produce the 
same effects with more pointed decision, and with more ot dynamical 
energy to remove the rejected matter with the electricity which it 
carries from the neighbourhood of the fixed conductor.”—-Nichols’ 
Cyclopadia, 2nd edition, article, “ Electricity, Atmospheric.” 

After having given so much of these explanations as seemed 
necessary to convey a general idea of the principles on which the 
construction of the instruments of investigation depended, the 
speaker proceeded to call attention to the special subject proposed for 
consideration this evening. 

What is Terrestrial Atmospheric Electricity? Is it electricity of 
earth, or electricity of air, or electricity of water or other particles in 
the air? An endeavour to answer these questions was all that was 
offered; abstinence from speculation as to the origin of this electric 
condition of our atmosphere, and its physical relations with earth, 
air, and water, having been painfully learned by repeated and varied 
failure in every attempt to see beyond facts of observation. In 
serene weather, the earth’s surface is generally, in most. localities 
hitherto examined, found negatively or resinously electrified; and 
when this fact alone is known it might be supposed that the globe is 
merely electrified asa whole with a resinous charge, and left insulated 
in space, 

But it is to be remarked, that the earth, although insulated in its 
atmospheric envelope, being in fact a conductor touched only by air, 
one of the best, although not the strongest of insulators, cannot with 
its atmosphere be supposed to be insulated, so as to hold an electric 
charge in interplanetary space. It has been supposed, indeed, that 
outside the earth’s recognised atmosphere there exists something or 
nothing in space which constitutes a perfect insulator; but this sup- 
position seems to have no other foundation than a strange idea that 
electric conductivity is a strength or a power of matter rather than a 
mere non-resistance. In reality we know that air highly rarefied by 
the air-pump, or by other processes, as in the construction of the 
“vacuum tubes,” by which such admirable phenomena of electric 
light have recently been seen in this place, becomes extremely weak 
in its resistance to the transference of electricity through it, and 
begins to appear rather as a conductor than an insulator, One 
hundred miles or upwards from the earth’s surface the air in space 
cannot in all probability have resisting power enough to bear any 
such electric forces as those which we generally find even in serene 
weather in the lower strata. Hence we cannot with Peltier regard 
the earth as a resinously charged conductor, insulated in space, and 
subject only to accidental influences from temporary electric deposits 
in clouds, or air around it; but we must suppose that there is 
always essentially in the higher aérial regions a distribution arising 
from the self-relief of the outer highly rarefied air by disruptive 
discharge. This electric stratum must constitute very nearly 
the electro-polar complement to all the electricity that exists on 
the earth's surface, and in the lower strata of the atmosphere; in 
other words, the total quantity of electricity, reckoned as excess of 
positive above negative, or of negative above positive, in any large 
portion of the atmosphere, and on the portion of the earth's surface 
below it, must be very nearly zero. The quality of non-resistance 
to clectric force of the thin interplanetary air being duly considered, 
we might regard the earth, its atmosphere, and the surrounding 
medium as constituting respectively the inner coating, the di-electric 
(as it were glass), and the outer coating of a great Leyden phial, 
charged negatively ; and even if we were to neglect the considera- 
tion of possible deposits of electricity through the body of the di- 
electric itself, we should arrive at a correct view of the clectric indi- 
cations discoverable at any one time and place of the earth's surface, 
In fact, any kind of “collector,” or plan for collecting electricity 
from or in virtue of the natural * terrestrial atmospheric electricity.” 
gives an effect simply proportional to the electrification of the earth's 
surface then and there. The methods of collecting by fire and 
water, which the speaker exhibited, gave definitively, in the language 
of the mathematical theory, the “ electric potential” of the air at the 
point occupied by the burning end of the match or by the portion of 
the stream of water where it breaks into drops. If the apparatus is 
used in an open plane, and care be taken to eliminate all disturbance 
due to the presence of the electrometer itself and of the observer 
above the ground, the indicated effect, if expressed in absolute elec- 
trostatic measure, and divided by the height of the point tested 
above the ground, has only to be (according to an old theorem of 
Coulomb's, corrected by Laplace) divided by four times the ratio 
of the circumference of a circle to its diameter, to reduce it to an 
expression of the number of units in absolute electrostatic measure 
of the electricity per unit of area of the earth’s surface at the time 
and place. The mathematical theory does away with every diffi- 
culty in explaining the various and seemingly irreconcileable views 








which different writers have expressed, and explanations which 
different observers have given of the functions of their testing 
apparatus. In the present state of electric science, the most con- 
venient and generally intelligible way to state the result of an ob- 
servation of terrestrial atmospheric-electricity, in absolute measure, 
is in terms of the number of elements of a constant galvanic battery, 
required to produce the same difference of potentials as exists 
between the earth and a point in the air at a stated height above an 
open level plane of ground. Observations with the portable electro- 
meter had given in ordinary fair weather, in the island of Arran, on 
a flat open sea beach, readings varying from 200 to 400, Daniell’s 
elements, as the difference of potentials between the earth and the 
match, at a height of 9 ft. above it. Hence the intensity of electric 
force perpendicular to the earth’s surface, must have amounted to 
from 22 to 44 Daniell’s elements, per foot of air. In fair weather, 
with breezes from the east or north-east, he had often found from 
6 to 10 times the higher of these intensities. 

Even in fair weather, the intensity of the electric force in the air 
near the earth's surface is perpetually fluctuating. The speaker had 
often observed it, especially during calms or very light breezes from 
the east, varying from 40 Daniell’s elements per foot, to three or 
four times that amount during a few minutes; and returning again 
as rapidly to the lower amount. More frequently he had observed 
variations from about 30 to about 40, and back again, recurring in 
uncertain periods of perhaps about two minutes. These gradual 
variations cannot but be produced by electrified masses of air or 
cloud, floating by the locality of observation, Again, it is well 
known that during storms of rain, hail, or snow, there are great and 
sometimes sudden variations of electric force in the air close to the 
earth. These are undoubtedly produced, partly as thoss of fair 
weather, by motions of electrified masses of air and cloud ; partly 
by the fall of vitreously or resinously electrified rain, leaving a cor- 
responding deficiency in the air or cloud from which it falls; and 
partly by disruptive discharges (flashes of lightning), between 
masses of air or cloud, or between either and the earth. The con- 
sideration of these various phenomena suggested the following 
questions and modes of observation for answering them. 

Q. 1. How is electricity distributed through the different 
strata of the atmosphere to a height of five or six miles above the 
earth’s surface in ordinary fair weather? To be answered by elec- 
trical observations in balloons at all heights up to the highest limit, 
and simultaneous observations at the earth’s surface, 

(). 2. Does electrification of air close to the earth’s surface, or 
within a few hundred feet of it, sensibly influence the observed 
electric force? and if so, how does it vary with the weather, and 
with the time of day or year? he first part of this question has 
been answered very decidedly in the affirmative, first, for large 
masses of air within a few hundred yards of the earth’s surface, by 
means of observations made simultaneously at a station near the 
sea-shore in the island of Arran, and at one or other of several 
stations at different distances, within six miles of it, on the sides and 
summit of Goatfell, After that it was found, by simultaneous ob- 
servations made at a window in the Natural Vhilosophy Lecture 
Room, and on the College Tower of the University of Glasgow, that 
the influence of the air within 100 ft. of the earth's surface was 
always sensible at both stations, and often paramount at the lower, 
Thus, for example, when in broken weather the superticial electriti- 
cation of the outside of the lecture room, about 20 ft. above the 
ground, in a quadrangle of buildings, was found positive, the super- 
ficial electrification of the sides of the tower, about 70 ft. higher, was 
often found negative or nearly zero; and this sometimes even when 
the positive electrification of the sides of the building at the lower 
station equalled in amount an ordinary fair weather negative. This 
state of things could only exist in virtue of a negative electrification 
of the cireumambient air, inducing a positive electrification on the 
ground and sides of the quadrangle, but not sufficient to counter- 
balance the influence on the higher parts of the tower of more 
distant positively electrified aerial masses. 

A long continuation of such systems of simultaneous observation 
—not in a town only, but in various situations of flat and of moun- 
tainous country, on the sea coast as well as far inland, in various 
regions of the world—will be required to obtain the information 
asked for in the second part of this question. 

Q. 3. Do the particles of rain, hail, and snow in falling through 
the air possess absolute charges of electricity? and if so, whether 
positive or negative, and of what amounts in different conditions as 
to place and weather? Attempts to answer this question have been 
made by various observers, but as yet without success; as, for in- 
stance, by an “ electro-pluviometer,” tried at Kew many years ago. 
By using a sufliciently well insulated vessel to collect the falling 
particles, it is quite certain that a decided answer may be obtained 
with ease for the cases of hail and snow. Inductive effects produced 
by drops splashing away from the collecting vessel, if exposed to the 
electric force of the air in an open position, or inductive effects of 
the opposite kind produced by drops splashing away from surround- 
ing walls or screens and falling into the collecting vessel, if not in an 
exposed position, make it less easy to ascertain the electrical quality 
of rain; but, by taking means to obviate the disturbing effects of 
these influences, the speaker hoped to arrive at definite results. 

It would have been more satisfactory to have been able to conclude 
a discourse on atmospheric electricity otherwise than in questions, 
but no other form of conclusion would have been at all consistent 
with the present state of knowledge. 

The discourse was illustrated by the use of the mirror electrometer 
reflecting a beam of light from the electric lamp, and throwing it on 
a white screen, where its motions were measured by a divided scale, 
The principle of the water-dropping collector was illustrated by 
allowing a jet of water to flow by a tine nozzle into the middle of 
the lecture-room, from an insulated metal vessel of water and com- 
pressed air, and collecting the drops in an insulated vessel on the 
floor. This vessel was connected with the testing electrode of the 
reflecting electrometer; and it was then found to experience a con- 
tinually increasing negative electrification, when iixed positively 
electritied bodies were in the neighbourhood of the nozzle. If the 
same experiment were made in ordinary fair weather in the open air, 
instead of under the roof and within the walls of the lecture-room, 
the same result would be observed, without the presence of any 
artificially electrified body. ‘The vessel from which the water was 
discharged was next insulated ; and other circumstances remaining 
unvaried, it was shown that this vessel became rapidly electritied to 
a certain degree of positive potential, and the falling drops ceased to 
communicate any more electricity to the vessel in which they were 
gathered. 

The influence of electrified masses of air was illustrated by earry- 
ing. about the portable electrometer, with its match burning, to 
different parts of the lecture-room, while insulated spirit lamps con- 
nected with the positive and negative conductor of an electrical 
machine, burned on the two sides. The speaker observed the indi- 
cations on the portable electrometer ; but the potentials thus measured, 
were seen by the audience marked on the scale by the spot of light ; 
the reflecting electrometer being kept connected with the portable 
electrometer in all its positions, by means of a long fine wire. It 
was found that when the burning match was on one side of a certain 
surface dividing the air of the lecture-room, the potential indicated 
was positive, and on the other side negative. 

The water-dropping collector constructed for the self-registering 
apparatus to be used at Kew, had been previously set upon the roof 
of the Royal Institution, and an insulated wire (Beecaria’s “ Deferent 
Wire ”) led down to the reflecting electrometer on the lecture-room 
table. ‘The electric foree in the air above the roof was thus tested 
several times during the meeting ; and it was at first found to be, as 
it had been during several days preceding, somewhat feeble positive 
corresponding to a feeble negative electritication of the earth’s sur- 
bo or rather housetops, in the neighbourhood). This was a not 
unfrequent electrical condition of days, such as these had been of 
dull rain, with occasional intervals of heavier rain and of cessation. 
The natural electricity was again observed by means of the reflecting 
electrometer during several minutes near the end of the discourse ; 
and was found instead of the weak positive which had been pre- 
viously observed, to be strong positive of three or four times the 
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amount. Upon this the speaker quoted* an answer, which Prior 
Ceca had given to a question Beccaria had put to him “concerning 
the state of electricity when the weather clears up.” ‘If, when the 
rain has ceased (the prior said to me) a strong excessivet electricity 
obtains, it is a sign that the weather will continue fair for several 
days; if the electricity is but small, it is a sign that such weather 
will not last so much as that whol day, and that it will soon be 
cloudy again, or even will again rain,’” ~ The climate of this country 
is very different from that of Piedmont, where Beccaria and his 
friend made their observations, but their rule as to the “ electricity 
of clearing weather,” has been found frequently confirmed by the 
speaker. He therefore considered, that although it was still raining 
at the commencement of the meeting, the electrical indications they 
had seen gave fair promiset for the remainder of this evening, if not 
for a longer period. There can be no doubt but that electric indi- 
cations, when sufliciently studied, will be found important additions 
to our means for prognosticating the weather ; and the speaker hoped 
soon to see the atmospheric electrometer generally adopted as a useful 
and convenient weather glass. : 

The speaker could not conclude without guarding himself against 
any imputation of having assumed the existence of two electric 
fluids or substances, because he had frequently spoken of the vitreous 
and resinous electricities. Dufay’s very important discovery of two 
modes or qualities of electrification, led his followers too readily to 
admit his supposition of two distinct electric fluids. Franklin, 
¥pinus, and Cavendish, with a hypothesis of one electric fluid, 
opened the way for a juster appreciation of the unity of nature in 
electric phenomena, Beecaria, with his “electric atmospheres” 
somewhat vaguely struggled to see deeper into the working of 
electric foree; but his views found little acceptance, and searcely 
suggested inquiry or even meditation, The cighteenth century 
made a school of science for itself, in which, for the not unnatura 
dogma of the earlier schoolmen, “ matter cannot act where it is not,” 
was substituted the most fantastic of paradoxes, contact does not exist. 
Boscovich’s theory was the consummation of the eighteenth century 
school of physical science. his strange idea took deep root, and 
from it grew up a barren tree, exhausting the soil and overshadowing 
the whole field of molecular investigation, on which so much 
unavailing labour was spent by the great mathematicians of the 
early part of our nineteenth century. If Boscovich’s theory no 
longer cumbers the ground, it is because one true philosopher 
required more light for tracing lines of electric force. 

Mr. Faraday’s investigation of electro-static induction influences 
now every department of physical speculation, and constitutes an 
era in science. If we can no longer regard electric and magnetic 
fluids attracting or repelling at a distance as realities, we may now 
also contemplate as a thing of the past that belief in atoms and in 
vacuum, against which Leibnitz so earnestly contended in his memce- 
rable correspondence with Dr. Samucl Clarke. 

We now look on space as full. We know that light is propagated 
like sound, through pressure and motion. We know that there is 
no substance of calorie—that inscrutably minute motions cause the 
expansion which the thermometer mar <s, «id stimulate our sensation 
of heat—that fire is not laid up in coal nieve than in this Leyden 
phial, or this weight: there is potential fire in each, If electric 
force depends on a residual swrjace action, a resultant of an inner 
tension experienced by the insulating medium, we can conceive that 
electricity itself is to be understood as not an accident, but an essence 
of matter, Whatever electricity is, it s ems quite certain that, elec- 
tricity in motion 1s heat; and that a «.ivin aligument of axes of 
revolution in this motion 1s magnetism, | 1aday'’s magneto-optic ex- 

weriment makes this not a hypothesis, but a demonstrated conclusion, 
lhus a rifle bullet keeps its point foremost; Foucault's gyroscope 
finds the earth's axis of palpable rotation; and the magnetic needle 
shows that more subtle rotatory movement in matter of the earth, 
which we call terrestrial magnetism, all by one and the same dyna- 
mical action. 

It is often asked, are we to fall back on facts and phenomena, and 
give up all idea of penctrating that mystery which hangs round the 
ultimate nature of matter? This is a question that must be 
answered by the metaphysician, and it does not belong to the domain 
of natural philosophy, But it does seem that the marvellous train of 
discovery, unparalleled in the history of experimental science, which 
the last years of the world has seen to emanate from experiments 
within these walls, must lead toa stage of knowledge in’ which 
laws of inorganic nature will be understood in this sense, that one 
will be known as essentially connected with all, and in which unity 
of plan through an inexhaustibly varied execution, will be recog- 
nised as a universally manifested result of creative wisdom, 

* From Beccaria’s first letter “On Terrestrial Atmospheric Electricity 
during Serene Weather.”—Garzegua di Mondovi, May 16, 1775, 

t ic. vitreous, or positive. 

t At the conclusion of the meeting it wasfound that the rain had actually 
ceased, The weather continued fair during the remainder of the night, and 
three or four of the finest days of the season followed. 








A New Svacssrion ror Preserving tue Stone or WesrMinsrer 
Patace.—At the discussion on this subject in the Institute of 
Architects, on the 11th inst., Professor Hoffman, as reported in the 
Builder, said he wished to throw out a single suggestion. The re- 
sourees of chemistry were not exhausted in the various processes 
which had been submitted to the public. There was, for instance, 
a substance which, in his epinion, promised much good, — Silica 
quartz, combined with spirit of wine, formed silicic ether, which 
possessed such remarkable properties that he was surprised it had 
not been tried as a stone preservative. Silicic ether was a liquor 
which boiled at 400 deg. Fah., and contained 70 per cent, of pure 
quartz, and the remainder spirit of wine. It had the remarkable 
property of undergoing decomposition when left to the action of 
moist air. Then Jeft in an open vessel it gradually formed into a 
solid mass, which was as hard and imperishable as agate. The 
spirit of wine beeame separated when exposed to the atmosphere, 
and the hydrated quartz alone remained. This being the case, the 
question presented itself whether it would not be worth while to 
saturate a stone with the material, and ascertain whether the same 
result would not follow as in the open vessel when the ether was 
exposed to the air. He knew it might be said that the cost of the 
silicie ether would be too great to admit of its use on a large scale, 
but this difficulty might in course of time be got rid of. —Builder. 

Tue Kawa-Piant.—We extract the following description of the 
properties of this plant, called in botany Piper Methysticum (whieh 
formed the subject of a chemical paper at the Academy of Sciences), 
from one of the highly important additions Dr. O'Rorke has made 
to his French translation of Golding Bird's valuable work on ealen- 
lous affections, ‘The Kawa-plant, according to our author, is one of 
the most powerful sudorifies in existence, and its stimulant qualities 
render it applicable in those cases in whieh colchicum is preseribed, 
The root, whether fresh or dried, is used by the inhabitants of the 
islands with which the Pacific is studded, to prepare an intoxicating 
liquor with, which constitutes the favourite beverage of | those 
islanders. For this purpose it is simply left to macerate in water. 
It is very large, of a ligneous texture, light and spongy; of a gray 
colour outside, but lighter within; its smell and taste are slightly 
aromatic. When ehewed, it is somewhat acrid, and benuwmbs the 
gestative orgaus for some time after. The intoxication it produces 
is not like that caused by spirituous liquors, but rather induces a 
placid tranquillity accompanied with incoherent dreams. Kawa is 
as powerful in its therapeutic action as ligaum vite or guiacum, 
sarsaparilla, &e., and the islanders use it as a specilic against the 
diseases brought over to them by foreign vessels. On the other 
hand this drug, used to excess as an intoxicating agent, over-excites 
the skin by its sudorific effects, and eventually occasions elephanti- 
asis. Dr. O’Rorke gives its chemical constituents, according to Mr. 
Gobley, as follows :—Carbon, 62°03 ; hydrogen, 6°10; nitrogen, 1-12; 
oxygen, 30°75. It contains 26 per cent. of cellulose, 19 per cent. of 

















starch, 1 of methysticin, a crystallisable principle; 2 of an acrid 
resin called kawine, and about 7 per cent. of gum, iron, magnesia, 
and a few other substances of minor importance. 
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SOCIETY OF ARTE. 
Wednesday, 6th February, 1861. 
Sir Taomas Primaars in the Chair. 
ON THE PRESENT CONDITION OF THE WATER SUPPLY 
LONDON, 
By Georce R. Burnew, C.E., ¥.G.S8., F.S.A. 
(Concluded from page 100.) 

Wirnort carrying you back into the Registrar-General’s weekly 
returns of the public health, I would refer to those published at the 
beginning of October, November, and December last, in which the 
following tables appear :—-- 
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1860. OCTOBER. DECEMBER, 
—_ - a ee ; 
= 5 | 2 #8 : Z aa < 
Supply. $54 | #53 $ 5 & | § 
. Be®| Pee) & Foie E 
ag ae —) 
Distilled Water .. ..; 00°0 0°00 | 0°00 | = 0°00 0°00 | 0-00 
Loch Katrine, Glas) 34g | 0:96 | 316) 096 | 316 | 0:96 
WwW it. ee - | 
sleadhatien Sis “ath, a 0°64 | 4°32 0°64 | 4°32 | 0°64 
Great Yarmouth..  .. 20°06 304 | ee os oe ee 
Well, Gt. —_—-. ; .. | 140°68 16°68 . 
strect , * | 
: ae oe +» | 21400 | 12-80 
Camberwell | | 
THAMES COMPANIES. | } 
Chelsea... .. .. 2140 | 1°88 | 21°12 1°12 | 20°84 2-03 
lambeth  .. 21°20 2°08 | 21°88 1°68 20°28 | 1°24 
Southwark .. .. .. | 2040 | 1°12 | 19°64 1:08 | 21°60 | 1°80 
West Middlesex... .. | 20°16 1°24 | 20°68 1°68 | 20°04 | 1°84 
Grand Junction... 20°28 | O8h | 20°06 1°36 | 21°88 | 1°60 
| 
OrneR COMPANLES | 
Fast London én 23°40 | 2°04 | 22°44 1°48 140 
New River .. .. «- 20°08 112 | 20°32 112 O34 
Kent ee 1:60 | 23°78 | 2°68 0°56 


Now, the value of official analyses of this description depends on 
the extreme care taken with them, and the precautions observed to 
secure correct results; yet we have this singular fact upon the face 
of the above table, viz., that the analyses of the supply from the 
Glasgow and from the Manchester Waterworks for the three last 
winter months—during whieh heavy rains and snow fell, and the 
trees and shrubs upon the respective gathering grounds must have 
furnished a number of dead leaves able to affect the quantity of 
organic matter in the waters flowing from those grounds—the 
analyses have been identical, The comparison between the fixed 
quantity of organic matter assigned to the Glasgow and the Man- 
chester water supplies on the one side, and the variable quantities 
asserted to be found in the London water supplies, goes for nothing 
under these circumstances. Again, in none of these cases has any 
public statement been made of the nature of the organic matter said 
to be contained in the waters, although it is universally admitted 
that the injurious effects of the organic matters in question depend 
upon the quantities of the nitrogenous elements they may contain 
in a state able to undergo decomposition. The nitrogen of the 
organic elements which have undergone decomposition is stated by 
Hofmann and Blyth to be innocuous, but in the tables above given 
‘jt is included with the other “organic matters;” and it is by no 
means impossible that the actively dangerous elements may exist in 
the greatest proportions precisely in those waters which contain the 
smallest numerical quantities of the class here grouped under the 
same name. But be this as it may, it is worthy of especial remark 
that on several occasions the London waters have presented quantities 
of organie matters which are actually less than those permanently 
assigned to the waters considered to be “the types of wholesome 
town supplies.” 

As to the inorgame impurities in a town supply, there is still so 
great a variety of opinion as to their influence that it would be pre- 
sumption in any one man, or even in any one body of professors, to 
pass a decided opinion on the a ‘rom the earliest periods to 
the present day it has been held by the most competent inquirers 
into this branch of pathology, such as Hippocrates, Chossat, Dupas- 
quier, Levy, Dumas, &e., that waters containing a small quantity of 
the bi-carbonate of lime in solution are those which are the most 
advantageous for human consumption, It is precisely the bi-car- 
bonate of lime which constitutes the bulk of the inorganic impurity 
of the waters flowing from the various formations of the valley of 
the Thames; and it appears, from the results of experiments on 
waters obtained directly from the chalk, that there is a larger pro- 
portion of that ingredient present in them than there is in the waters 
originally derived from chalk springs, but which have flowed for 
some time in the open air, The wholesomeness of chalk water, 
when clear and free from mechanical impurities, is too well known 
to require more than a partial allusion ; and it must, therefore, be a 
nutter of surprise, to those who reason upon these matters, to find 
that the confidential advisers of the Central Administration should 
thus persistently dwell upon the amount of impurity in the waters 
supplied to London, when it is by no means proved that the so-called 
impurities are not positively advantageous under many conditions 
of atown supply. Ne details of the nature of the officially branded 
impurities of the London waters are given; but, from analogy, and 
from isolated experiments, it is fair to suppose that out of the 21-38 
grains of impurity per gallon, there are, in addition to the average 
quantity of organic impurity, or 1395 per gallon, about 16 grains of 
the carbonate of lime with Variable proportions of the salts of potash, 
sodium, magnesia, and calcium. These inorganic substances may 
even be supposed to play some useful part in the strange chemistry 
of life; and it is notorious that the waters which do not contain 
them are often exposed to chemical re-actions of a dangerous nature. 
Thus, for instance, in the case of the Woolwich and Plumstead 
Waterworks Company, the very beautiful system invented by Dr. 
Clark for softening the chalk well water, was applied under the very 
able management of Mr. Hlomersham, and the impurity was reduced 
from 23 grains to seven grains per gallon. But, at the same tine, 
it is to be observed, that the water so softened acted yery rapid!y 
indeed upon the lead cisterns, and services exposed to it; se much 
so Lhave been informed, as to entail a very heavy loss on the Water- 
works Company. Aygtin, the waters of that “type of a town sup- 
ply,” Manchester, are now stated to be able—nay more, to be exposed— 
to take up lead in suflicient quantities to be deleterious to health; 
and the story of the lead poisoning of the family of the late ex-King 
of the French, through the use of a soft water which had been 
stored in a lead cistern, must be in the memory of all my 1 
Lam myself disposed to suspect that there is some degree of ex: 
ration in the opinion held by those who have written on the dele- 
terious action of soft waters on lead; but the point to which | am 
anxious to draw attention is this, that until the absolute importance 
of the aetions of various classes of water are known, it is dangerous 
to cite any one of them asa type of a town water supply, and thus 
by implication to create a prejudice against other sources of supply. 
The fact is, that the human constitution is a far more delicate test of 
the value of a water for this particular purpose than any chemical 
analysis can be, and as the health of our London population is by 
no means inferior to that of the population of Manchester, or even 
of Glasgew or Aberdeen, whilst its moral habits are no better than 
those of the towns cited as having a more comparatively pure and 
soft, water supply, it seems to me that there is something at least 
injudicious in the tone of the monthly criticisms upon the quality of 
the water distributed by the London Waterworks. 

There is, moreover, a very serious consideration which, to my 
mihd at least, overrides the whole of this discussion of the quality 
of the Londof water wpply, viz., that if medical and chemical 
authorities should agree that the present source of supply ought to 











be abandoned, there is positively no other source to which we could 
resort. The notion of forming gathering grounds and catchwater 
reservoirs, on Bagshot-heath, was too absurd for even the late Gene- 
ral Board of Health to support, after it had been exposed to adverse 
criticisms for a few weeks. The scheme for collecting the waters 
from the Hind Head district also fell to the ground on examination ; 
and I, myself, from personal inspection of the district, know that 
not only was the quantity of water said to be obtainable from it 
seriously exaggerated, but that the estimated expense of the works 
was as seriously below what it really would have been. Even if 
both these catchwater schemes for securing a soft water supply were 
executed at any cost, they could not furnish the quantity required 
for the enormous population of London. At the rate of the Liver- 
pool and of the Manchester Waterworks, where the rain-fall is 
greatly in excess of that of London, it would require gathering 
grounds in the proportion of about 25 acres per 100 individuals ; or, 
for the supply of the metropolis, it would require not less than one 
thousand square miles, or about 4th of the total estimated water shed 
of the Thames; and it is preposterous to suppose that under any 
conditions of springs fed from other svurces the districts it has been 
proposed to resort to could yield anything approaching the volume 
which would be required. As it is, the abstraction of fresh water 
from the Thames is in dry seasons becoming an evil of serious mag- 
nitude to the navigation, even when the New River, the East London, 
and the Kent Waterworks Companies derive their supplies from 
other sources than the Thames. What would be the case if the 


whole of the 100,100,000 millions of gallons now supposed to be | 


consumed every day in London were withdrawn from the basin of 
the Upper Thames ? 
any real value in the opinion as to the hygienic superiority of the 
pure soft water, the whole of the town supply must be of that 


description, unless the new source be resorted to simply as the basis | 


of ascheme in oppgsition to the companies already in possession of 
the supply. Far be it from me to prejudge the question as to the 
necessity of any such opposition. Ail I seek at present to show is, 
that so far as regards the quality of the water supplied to London, 
there is no immediate reason for a change, and that there are as 
many objections to be raised to the qualities of the model municipal 
supplies as there are to the unjustly attacked waters distributed by 
the London water companies. 

In the year 1856, a series of articles under the head of “ Visits 
tothe London Waterworks,” appeared in the Journal of Gas Lighting 
and Water Supply; and, in the same year, a report to Mr. Cowper, 
President of the General Board of Health, was published, in both 
of which an account was given of the works executed by the 
Metropolitan Waterworks, in compliance with the requirements of 
the Metropolis Water Act, 1852. At the date of the publication of 
those documents nearly all that had been contemplated for the 


alteration and improvement of the existing system of supply had | 


been completed, and since then little else has been done beyond the 
extension of the distribution into the continually extending suburbs 
of our marvellous agglomeration of houses, and some trifling modi- 
fications of the machinery required to meet the wants of some out- 
lying districts. Perhaps the most remarkable events which have 
taken place since 1856, in the history of the London water supply, 
have been the completion of the works on the New River, at 
Hornsey; the sinking of the new wells at the Kent Waterworks ; 
and the utter failure of the Woolwich and Plumstead Company, from 
a combination of circumstances into which it is not my province to 
enter. he results of the very costly and very equivocally successful 
experiments in Orange-street, and at Duck Island, have in nowise 
affected the question of the metropolitan water supply, and the 
schemes for supplying the extreme east of London from Grays, or 
the extreme south-east from the Cray, or the Darent, remain still in 
the state of projects; the Hampstead Company, as was before said, 
has been merged into the New River Company. At the present day, 
then, the companies which supply the metropolis are—l. New 
River; 2. East London; 3. Southwark and Vauxhall; 4. Lambeth; 
5. West Middlesex; 6. Chelsea; 7. Grand Junction; and 8, Kent. 
The capital embarked in these undertakings is enormous. From 
the returns to the General Board of Health, it seems that the total 
cost, up to 1856, had been not less than £7,102,823; and at the 
present day it cannot be much below 7} millions, In 156, the 
aggregate nominal steam power employed was not less than 
7,254 horses, and the quantity of water puwnped was 81,025,842 
gallons per day, on the average of the year. Nor would it be unfair to 
suppose that, in consequence of the increase of population since the 
date of these returns, that the present rate of supply must be nearly 
100,000,000 gallons per day; or at the rate of about 40 gallons per 
head of the inhabitants. A service of this character cannot be 
lightly disturbed, and it behoves our rulers to observe especial 
caution in the manner in which they allow their agents to create 
feelings of dissatisfaction with a class of public contractors who 
have risked so much, and have laboured so earnestly, to discharge 
the duty they have undertaken. Perhaps the best proof of the 
earnestness with which the London companies have entered upon 
their task is to be found in the fact that they have spent no less than 
24 millions sterling for the removal of their sources of supply, for 
the filtration of their waters, and for the improvement of their 
distribution, since the year 1852. 

Before closing these remarks | cannot refrain from saying that 
the inhabitants of London have been very far from seconding either 
the intentions of the Legislature in passing the Act of 1852, or the 
water companies in their attempts to improve the quality of the 
supply. The Legislature, unquestionably, intended (whether rightly 
or wrongly) to facilitate the introduction of the constant service, as 
it is called, into London; and the companies have executed all the 
works incumbent upon them for that purpose. For ny own part, 1 
believe that the provisions in the Act of 1852 on this subject must 
always remain a dead letter; because the substitution of the ma- 
chinery required for a distribution on the constant supply, for one 





upon the present intermittent supply, would involve an outlay on | 


the part of the public equivalent to between £6 and £10 per house, 
Moreover, the waste of water upon the constant supply in a town 
like London—if it attained anything like the proportions it has done 
at New York and Boston—would instantly compel! the adoption of 
measures to limit the rate of supply. Practically, | believe that the 
distribution of water in London must continue to take place as it 
does at the present day ; but, so long as this is the case, so long does 
it behove the London public to exercise a rigid superintendence 
over the machinery of distribution which is under their own control. 
It is in vain to change the sources of supply for the purpose of 
avoiding organic impurity; itis useless to filter the water and store 
it in covered reservoirs, if, directly that water enters the house it is 
intended to serve, it is poured into cisterns which are not cleaned 
out from year's end to year's end, or into butts teeming with every 
description of organic and inorganic impurities. In this matter, as 
in many others connected with social and hygienic science, the 
public requires to be taught that the remedy for the most pressing of 
their evils lies in their own hands, and if the householders of 
London would only clean out their cisterns once a month—att least 
once every three months—we should hear very little of the * total 
impurity per gallon” of the London waters. As it is, people who are 
hot accustomed to think on these matters are apt to forget the real 
proportions of the impurity said to be present in those waters, and 
the public requires to be reminded that 22 grains per gallon only 
mean 1 grain in about 3,182 grains; and that lf grains of organie 
impurity of all kinds only mean 1 grain in 50,000, Hf these imn- 
purities be poisons, they may be suspected to be slow poisons of the 
kind Fontenelle could, at the age of eighty, afford to jest about, as 
he had taken them every day of his life, and we Londoners have an 
unfortunate habit * of persevering in living” under their effects. 

It mav be worth while to add that the average cost of the London 
1 i the rents! a dis- 
ver head 





vater supply does not exceed oO per cout. 
tribution sv copious as to attain the rate of fi 
per day, or nearly seven times as much as it ought to be, for, in 
fact, no one really uses much more than six gallons per day, 
They only who take the water pay for it, and the trading com- 
panies who supply the public are obliged to bear the risks, and 





It must, indeed, be observed, that if there be | 


to contribute very largely to all public burthens in the shape 
of rates and taxes; for instance, the assessments of the water 
companies to the poor rates vary between 9 and 32} per cent. of 
their total rentals; and, moreover, they are by the very necessities 
of their position, compelled to adopt every improvement in me- 
chanical or chemical science as it arises. A very long discussion 
might be raised upon this part of the political economy of the 
discharge of municipal services, but it may suffice here to say that 
the experience furnished by the management of the Manchester Gas 
Works, and of the Southampton Waterworks, shows that wherever 
municipal bodies take upon themselves the discharge of functions 
which must be paid for in some way or other, there is a great 
danger ; firstly, that there will be injustice in the assessment of the 
payment ; and, secondly, that in the mode of working there may be 
extravagance, even if not abuse. The modern system of paying for 
the deficiencies in municipal budgets, occasioned by the inade- 
quate charges for gas and water rents, by means of general and 
district rates, is, after all, only a disguised method of making the 
community at large pay a portion of the burthen the consumers 
alone should bear. The system adopted in London, where they only 
who receive a benefit pay for it, is certainly the fairest one, and in 
| the end, past experience has proved that is the cheapest. 

The conclusions I am induced to draw from a careful study of the 
| question of the present condition of the London water supply are as 
| follow :— 

Ist. I think that the quality of the water is on the whole extremely 
good, and that the companies take every precaution in their power to 
| maintain its character, 
2nd. I am convinced that it is utterly impossible to secure a 
| supply which should attain the supposed ideal type, even if that were 
! desirable, which I do not believe. 
8rd. I think that the greatest present improvement in the quality 
| of the London waters would be effected by rendering it impossible 
| for the population on the banks of the Upper Thames and its affluents 

to use the river as their outfall sewers. With all the local im- 
purities thus cast into the Thames, the quantity of organic matters 
its waters contain do not, however, exceed in any notable quantity 
those contained in deep-seated chalk springs which cannot possibly 
receive sewage. 

4th. It seems to me that any extension of our present supplies 

should be sought for rather on the east than on the west of London, 
and on the edges of some of the great lines of disturbance there 
existing. 

4th. It seems also to me that it would be a mere waste of money 

to attempt to execute any system of catchwater supply. 2 
6thand lastly. I think that there is both great injustice and great 
want of a true spirit of philosophy, in the insinuations which are 
now constantly urged by the Registrar-General on the subject of the 
impurity of the London waters. Pure water does not exist in 
| nature, for even rain water contains appreciable quantities of 
ammonia; thus, Barral states that the rain water of Paris contains 
about three in 100,000 of organic impurity ; and the well of Grenelle 
yields a water containing about fifteen in 100,000 of impurity of 
every kind; but even if pure water could be obtained, it would be 
necessary to ascertain the precise nature and effects of the extraneous 
| Inatters, in any other definite water supply, before applying to those 
matters the term impurities. —'The Registrar-General’s monthly 
| reports, moreover, not being drawn up with the assistance of the 
officers of the companies, can only be regarded as ex-parte statements 
by one who evidently has a strong bias against the companies or 
their sources of supply. 











Tue Risca Couurery Expiosion.—The following is the yerdict of 
the coroner's jury empanelled in this case :— We find’ that the 
deceased, James Hammond, died on Dee. 1, 1860, from the effects of 
an explosion of fire-damp in the Black Vein Coal Pit, Risea, which 
gas was given off suddenly in the group of stalls in the third cross- 
heading, in the fourth east level, but there is no evidence to show 
how this gas ignited ; and the jury recommend —first, that the present 
rulesshall be revised; second, that the working places in the pit shall be 
more frequently inspected ; third, that the suggestions of Mr. Brough, 
the Government Inspector, that the ventilation and underground 
workings shall be so arranged that in case of any future explosion 
unfortunately occurring, the disastrous results would be confined to 
the district in which it took place, and that a new pit shall be sunk 
for the permanent improvement of the ventilation of the colliery, 
should be taken into the serious consideration of the directors and 
proprietors of the works; and we take this opportunity of remarking 
that it appears to us that the Stephenson lamp is the best and the 
safest.” 

Frencu Raiways.—Certain extensive works which the Northern 
Company are executing with regard to their terminal aeeommoda- 
tion at Paris are being actively prosecuted. A communication from 
Turin, in the Gazette de Savoie, says :—* The machine to pierce Mont 
Cenis, invented by our engineers MM. Sommelier, Grandis, and 
Grattone, was put into action some days since, and gives results 
which surpass all that the inventors believed they should be able to 
obtain, In fifteen minutes the machine bored to the extent of 
80 centimetres. This machine was put in action on the Italian side, 
| and in April another is to be placed on the Sevoy side. It is 
anticipated that the gigantic tunnel contemplated will be completed 
| in less than five years.” The subscription for the projected short 

line from Lyons (Croix-Rousse) to Sathonay has been more than 
| filled up. It is expected that the following extensions of existing 
j systems will be opened in the course of the current year :— 











a ; ' Miles 
| Northern :—Sevran to Villers-Cotterets ae a oe ae 
| Béthune to Hazebrouck .. .. 22 2o ss oe oe 24 
} Arras to Béthune os 00 oe ae 
Eastern :—Gretz to Morteerf .. 2.0 4... ° . « B® 
Morteerf to Coulommiers .. .. .. «. oc co oc 104 
Strasburg to Keh! oa ee “ar . §& 
| Ardennes :—Reims to Soissons ° «e 34 
Sedan to Margut .. es ee ee o. 2 
Margut to Montmédy.. .. 2... ee Il} 
Montm dy to Pierrepoint .. ae a oo 18s 
Nouzon to Vireux ee we ee o. 284 
Orleans :—Limoges to Périgueux .. .. 2. «2 «2 oc of eco GOR 
Arvant to Massiac .. a ae a ae a ee 
Paris Lyons, and Mediterranean :—Chagny to Blauzy .. .. 28 
Montargisto Nevers... .. .. 854 
Privas Grane ... .» «2 «vo 308 
Dauphiné :—Bourgoin to St. André-du-Gaz oe 6s 8% we 134 


Making a total of 437 miles. In 1862 the following extensions are 
expected to be ready for traflie, all things favouring :— 














Northern :—Villers-Cotterets to Soissons ae oe 17h 
OREO BENE 4c ts ce ce ce te 08 eo FF 
Seulis branch SO oe a. a ee ae 6} 
RORINE WO ke ee is te te te 
| Kastern :—Epinal to Aillevillers ee se 0s #0 se co Se 
| VesnultoGray .. .. «: ae a oe a ee 
Troyes to Bar-sur-t : 18 
Vireux to the Belyiar ‘ ‘ s & 
Pierrepoint to Thionville wo « 24} 
Longuyon to the Belgian frontier ‘ eee as 
| Western :—Pont-l'-Evéqueto Honficur.. 6.0 2.0 6.0 6. ee ee 15S 
| NE eee 
| St. Cyr to Dreux ert ae 37} 
| MonstoSablé .. Pas | ene cae Mae B04 
| Orleans :—Rourges to Monthigon .. 6.0 6. 6. we ee we oe HO 
} Brives to Lot ae. ae ee ° 59 
| gO ee ee 
| Paris, Lyons, and Mediterranean : 
Mouchard to Lons-le-Sauinier “<a 
| Mouchard to Pontarlier a el ee, “ewe «. wa 
| wibarre to the Rans factories .. 06.06. ee ee ee 8 
Carpentras branch .. 0 2.0 ee ee 104 
Toulon to Ares ‘cvGe de ae a on a <a. ae 
Dauphine :—st. André-du-Gaz to Grand-Leimps 13 
Midi :—*t. Simon to Foix .. ee 64 


. Youiouse to St.Gaudens .. .. ee se ee oe + oe BS 
Making a total of 476 miles, or 913 miles in the two years. Other 
extensions are also “under consideration” te the extent of 948} 
miles. 
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THE ENGINEER. 








RAILWAY MATTERS. 

‘Tne Eastern Counties dividend is at the rate of 23 per 
annum. 

Tne Taff Vale dividend is to be at the rate of 9 per cent. per 
anniun. 

Tue Vale of Neath Company propose to lay down the narrow 
gauge at an early day. 

Tue Great Western Company have applied for power to increase 
their capital stock by £1,000,000, 

Tne Eastern Counties dividend is 4s. 9d. per 
half r, £5,100 being carried forward. 

‘Lue Scinde Railway is reported so far advanced that traffic may 
commence on it by the middle of Mareh. 

Tne West Midland report shows receipts of £194,117 for the last 
half year, and working expenses of £82,849. 1,240,699 passengers 
were ied. 

THe :( ‘eylon Railway Company have, at an extraordinary meeting 
of the proprietors, accepted unconditionally the proposal of the 
Legislative Council of Ceylon. 

EXTENSIVE renewals of the permanent-w 
on the Great Northern, and 82 1b. rails 
of those weighing 72 Ib. per yard. 

1,000 men a 
and Wexford Railway, and the engineer expects that the line to Hath- 
drum can be opened in June next. 

Tue traffic returns of the railways in the United Kingdom, for 
week ending ‘th February, amounted to £480,450, 
with £447,885 for the corresponding week of 1860, 

Tue new works which the Great Northern Company are now pro- 
moting are estimated at £960,000, 
were expended by the company during the last hali-year. 

Tne performance of the new express engines, with 8 ft. dviving- 
wheels, on the Caledonian Railway is reported very satisfac 
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tory, notwithstanding that they are worked on long inclines of 1 
in 7d. : 
Ara special mecting of the South Staffordshire proprietors, a 


resolution to aecept the proposal of the London and North-Western 
to lease the line (transferring Mr. MeLean’s lease) was carried by a 
poll. 

Tue Chairman of the Great Western adverted, in significant terms, 
at the late meeting of the shareholders, to the advantage likely to 
result from the appointinent of Mr. Fowler as consulting engineer to 
the company. 

Tue London and Blackwall dividend is to be at the rate of 4 per 
cent. per annum, The capital account of the Company stands at 
£1,962,4 £157,001 of the new issue of £300,000 of capital stock 
have been taken up. 

Tue North London Railway now 
length of any line in the kingdom. 
additional lines are to be laid down. 
the purpose has been applied for. 

Tue West Somerset Railway is progressing satisfactorily. The 
proprietors have voted to lease their line for ten years to the Bristol 
and Exeter Company, with power to that Company to apply to 
Parliament to lease the line in perpetuity. 

Tue Great Western shareholders have authorised their directors to 
unite with the Bristol and Exeter and South Devow Railway Com- 
panies in guarantecing the interest on the capital requisite to extend 
the Cornwall Railway from Truro to Falmouth. 

A provosaL to construct 1,200 miles of tramway, at a total cost of 
£4,000,000, has been broached in Australia, The colonists have to 
judge between the propricty of this expenditure and that of the same 
amount of money on 218 miles of permanent railway, 

A rramway, three miles long, is in use at the Bellambi Coal Mines, 
New South Wales. ‘The rails are of wood, strapped with bar iron 
gin. thick; with maxima inclines of Lin 10.) The cost of hauling 
coal by horse power is estimated at 1d. per ton per mile. 

Tre Dill for the amalgamation of the Caledonian, Ndinburgh and 
Glasgow and Scottish Central Railways passed to asecond reading in 
the Tiouse of Commons, on the I4th inst. It was violently opposed, 
185 votes being cast for, and 85 against, the second reading. 

Tue West Hartlepool Railway and Docks Bill contains a clause 
intended to authorise the company to aequire steamship property, 
wud to employ it in the Baltic and North Sea trade, The Bill is 
being energetically opposed by the shipping interests of Hull. 

Tne South Yorkshire report shows earnings, for the past half vear, 
of £85,198, and working expenses £¢ 7 dividend recom- 
mended is at the rate of 4) per cent. per annum on the ordinary 

capital. The capital account shows that £2,277,001 have been 
expe ~nded. 

Anovr 36,000 tous of permanent way materials and rolling stock 
have been shipped to India for the Punjanb Railway, 5,000) tons 
remaining to be forwarded. The earthworks of this line ready for 
the reception of the permanent way will, it is stated, average under | 
£20 per mile. 

Accorpine to a report delivered by the engineer, the whole of the 
Oldham, Ashton-under-Lyne, and Guide Bridge Junction Railway 
will, under ordinarily favourable circumstances, be ready 
traffic in May next. The unfavourable weather of the 
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torily. 

The working stock of the 
on the 31st of December last, 889 locomotive engines, 
576 second-class, and 434 third-class carriages ; 12,565 goods wagons, 
besides about 4,0u0 other vehicles of various descriptions. The 
total charge to capital, including movable machinery and tools is 
£3,427,837. 

Tue London and South Western Company's branch line from 
‘Topsham to Exmouth, will be completed, it is expected, early in the 
spring. ‘The company will soon have 55 miles of double line between 
Lixeter and Salisbury, and the doubling of the 26 single miles of the 
Dorchester line is being prosecuted in compliance with the decision 
of the Board of Trade. 

Tne South Wales report shows the receipts of the last half-year 
to have been £196,334, as compared with £187,421 in the corres- 
ponding half-year of 1859. A dividend at the rate of 3 per cent. 
per annum is to be declared. Mr. C. 8. Whitmore, Q C., to whom 
was referred the matters in dispute Great Western Com- 
pany, has not made his award, 

New rolling stock, to the value of £39,753, lias be 
Eastern Counties equipment during the past half-year, £10,111 
have been expended on the permanent improvement of bridges: and 
£61,456 have been expended in relaying 50 miles (single) of perma- 
nent-way, Which had been in use for upwards of twenty years. The 
portion relaid has been fished throughout. 

The Great Northern report shows receipts for the half-vear of 
£709,185 against £707,529 for the corresponding period of 1859. 
The net venue amounts to £354,151, showing a decrease of 
£11,665. The dividend recommended is at the rate of 6% per cent. 
per annum on the original shares. The grain traffic, owing to the 

al weather, was 30.000 tons less than for the last half-year 
1859. 

Dering the past 
passengers were carrie l upon the 
Way. wand 7000000 over the 
Lancashire wid Yorkshire is, however, 
sengers in the kingdom. The mil 
London and North-Western was 440 miles, and of goods trains 
(4,966,245 tons carried) 3.679.935 miles, or at the rate of nearly 
15,100,000 qaiiles annually for both classes of trains. . 

THe London and North-Western capital account now stands at 
the enormous amount of £30.408%.434.  £75%,770 additional capital 


London and North-Western included, 
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half-year (ending 3ist December, 1860) 7,022,166 
London and North-Western Rail- 
London and South-Western. The 





of passenger trains on the 








have been expended during the last half-year. The total receipts 
from traffic and other sourees for the same time, were £2,312,210, 
the working expenses, rates, taxes, and passenger nounting 













to £974,310, £20,000 have been spent in 
s. Whilst £17,285 stand charzed to the 
months. ‘The balunee table for 
balance from June 30. 1860. is £691,505, 
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£094,282 of additional capital 
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last few | 
months has delayed the works, but they are now proceeding satisfac- | 
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| the earriaves rising We shonkd suppose it would! It will - } 
| recollee : ul that the line, at the place w here t ‘cident occurred, 
laid on longitudinal timbers instead of cross sleepers. Mr, tad 
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MISCELLANEA. 

Tue London District Telegraph Company have sixty stations now 
open, 

From 50,000 to 60,000 looms will stop this week in the Blackburn 
district. 

Fresu discoveries of graphite have been lately made at the famous 
Borrowdale mine. 

Tue screw-steamer Etna made her last run from New York to 
Queenstown in 9 days 21 hours. 

Tne engines and machinery lately 
Waterworks are advertised as for sale. 

An ivon-cased frigate is being constructed in Spain, and 
siderable other steamship buildin; ¢ is in progress, 

Tue publishers of the Engineer's Journal, of Calcutta, which now 
appears fortnightly, propose to issue it monthly. 

Sixty locomotives are being constructed by various makers for 
the London, Chatham, and Dover Railw ay Company. 

Tue Tamar Steam Navigation Company is about to be amalga- 
mated with the Devon and Cornwall Steam Packet Company. 

Mr. Thomas Wurre, of Portsmouth, is to construct two patent 
slips at Lisbon for a company who have received a concession for 
the purpose from the Portuguese Government. 

Tue engines recently erected at the West Ham Seweray 
| comprise two of 34 in. cylinder and 6 ft. stroke, supplied 
double furnaced boilers, 6} ft. in diameter. 

A REMARKABLE Work on the various attempts made to obtain B per 
petual motion has been just issued by Messrs. Spon, of Bue 
bury. It is the 5g ‘tion of H. Direks, Dsy., late of Moc 

Tne Wande we r, 4, gunboat, 200-horse power, made a 
Thursday wee Ky te YY average speed Li ing 1 Kilnots, 
92; draught 8-7 ft. forward, 10°7 ft. aft, pressure of steam 
; Vacuum 20 in, 
| Tr is stated that a kind of joint-stock combination has been formed 
}at Manchester to purchase cotton in India, America, or wherever it 
ean be obtained, The proposed swum is £1,000,000, each subseriber 
contributing £1,000, and about £200,000 is said already to have been 
paid down, 

Tue Berlin Waterworks now supply 8,000 of the 89,000 families 
in the Prussian capital. During the severe weather of the present 
winter, the thermometer standing at 10 deg. below zero, and the 
ground frozen to the depth of 5 ft. 2 in., the temperature of the 
water supplied was 36 deg. 

Mr. Garnet's bill * for regulating the use of locomotives on turn- 
pike and other roads, and the tolls to be levied on sueh locomotives, 
and on the wagons and carriages drawn or propelled by the same,” 
has been read for the first time in the House of Commons. The bill 

| is nearly the same as that of last year. 
| Aw English company is at present negotiating with M. Lesseps 
for the land in Egypt which belongs to the company for cutting the 
canal to Suez. It appears that this land is well suited to the cultiva- 
tion of cotton, A person left Paris recently for Alexandria to 
communicate with M. Lesseps on the subject. 

Tue superintending architect of the Metropolitan Board of Works, 
Mr. Marrable, has resigned his position. The r salary 
attached to the office, £800, has been increased to £1,000, but Mr. 
Marrable was not disposed, in consequence of the greatly increased 
duties of the office, to remain at a salary less than £1,200, 
| Tne Admiralty have come to the determination of abolishing the 
rank of third-class assistant-engineer in the navy. — Assistant- 
engineers of the first-class will in future be styled engineers, those 
who are at present in the second-class will become first-class, « 
those of the third will be designated second-class assistant-cngineers. 

Te navy estimates for 1861-2 were issued on Friday last. he 
vote proposed for the scientific branch is £63,851, being a decreas 
of £471; naval stores for the building, repair, and outfit of the fleet, 
steam machinery and ships built’ by contract, £5,489,477, being an 
increase of £285,043; new works, inprovemeuts, and repairs in the 
yards, £469,83 , being an increase of £23,286. 

Dering the week ending 16th February, 1861, 
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the visitors to the 





South Kensington Musewn were as follow :—On Mouday, ‘Tuesday, 
and Saturday (free days), 5,129; on Monday and Tuesday (free 
evenings), 3,947. On the three students’ days (admission “to the 


public 6d.) 1,010; one students’ evening, Wednesday, 120, Total, 
10,206, From the opening of the Museum, 1,876,62 i), 

Tne General tron Serew Collier Company divide their last half- 
years nings at the rate of 10 per cent. per annum, and a bonus of 
£1 per share in addition, Superheating apparatus has been 
applied to two vessels at a cost of £320, The ships of the Company 
are valued at £80,000, and the resolution for their sale, passed at the 
special meeting of March, 1858, has been rescinded. 

Tue Pelican, 17, serew steam vessel of war, was 
| measured mile, on the 14th inst. The vessel drew 11 ft. forward and 

12 ft. 2 in. aft, her load draught being 16 in. more, The engines, 
| by Ravenhill, Salkeld, and Co., made from 110 to 112 re :volutions, 
land with a Griffiths’ screw, 12 ft. diameter, and 14 ft. 5 in. pitch, a 
speed of 115 knots was attained. Pressure 20 1b, vacuum 25 in, 

Tue Brighton Waterworks are to be extended by the erection of 
additional pumping engines, now in of construction by 
Messrs. Easton and Amos. The engines are of the double ylinder, 
or Wolff's variety, the 12-in. and 20-in. cylinders being cast 
together, with all the steam ports and passages in, ‘These castings 
are being made by Mr. Thomas Aveling, of “Rochester, and are fine 
examples of iron founding. 

Tue monthly meeting of the Institution of Engineers in Scot- 
land was held on Wednesday evening. The following papers were 
read:—On the New Gas Holder and Tank at the Glasgow City and 
Suburban Gasworks, by Mr. H. Bartholomew; on the 
Plans of Surface Condensation, by Mr. ' 
derground Transit and ou the Raising of Minerals, by Mr. James 
Ferguson; on Gasworks at St. Vetersburg, by Mr. Dav id Laidlaw. 

Mr. Junius Revver has six sects of wires perpetually vibrating 
between his various establisinnents in the City and the West- end 
and his own residence in sbury-square. Messrs. Delarue, the 
well-known stationers, have four sects of wires. Messrs. Smith and 
Elder have established private telegraphy between their head office 
in Cornhill, their printing house in the Old Bailey, and their new 
branch establishment in Vall-mall. 
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Mr. Winsaam Brincges Apams describes the first iron vessels as 
follows :—* The earliest iron vessels, emanating, if 1 recollect right, 
from the Clyde, were large, flat-bottomed, wall-sided, open troughs 


of sheet-iron, rivetted together at the seams, precisely like a long 
tank fitted with a wooden lid in the shape of a deck. Had it been 
og to boil a whale entire it would have formed an admirable 
kettle, by simply removing a deck, Form or proportion there was 
none, and the only framing was the deck beans.” 

Tie Secretary of the Commissioners for the Exhibition of 1862 has 
addressed a letter to the Chairman of the Council of the Society of 
Arts, stating that the planus prepared by Captain Fowke, RE, for the 
new buildings, were sulanitted to ten cminent contractors, four of 
whom took out the quantities, The letter adds :-—* Three tenders 
(one a joint one from two of the contractors invited) were sent in on 
the day named in the invitation, but all were greatly in excess of the 
amount which the Commissioners could pradently spend, with a due 
regard to the interests of the guarantors, The Commissioners have, 
| therefore, had under their conside ion modifications of the plan, 
which, without destroying its m would materially reduce its 






















. locomotive superint ndent of the London and South- 
Railway, stated in his ev ere » before the coroner's jury 
empanclled to investigate the late accident ou that line, that he ac- 
| cor npanic “il Colonel Yolland when ia measured the vauge near the 


Bearri 





1D psomn june tion, /t was three- a warters of an inch ton narrow!) Mr, 


Reattie adds that * this narrow vange would certainds 








the company’s engineer, stated in his evidence that he, too, had 
gauged the line alter the wecident, but that it was not mere out of 
width than was sale. 


Different | 
Thomas Davison ; * Un- | 


account for | 


NOTES AND MEMORANDA. 

Tue term “alcohol” was originally applied exclusively to the 
sulphuret of antimony. 

CrarcoaL ignites at 460 deg., or at a temperature but little higher 
than the me ting point of tin. 

Tne meshes in the Davy lamp are from 
624 to 900 to the square inch. 

Ove fire occurred in London, in 1860, owing to the spontaneous 
ignition of asphalte sheathing. 

Tue Banshee, Irish mail boat, attained a speed of 16 knots, or 
12} statute miles per hour, in 1848, 

Acconpine to Jacob Perkins, carburetted hydrogen is liquefied 
under a pressure of 1,200 atmospheres, 


25 to 30 to the inch, or 


Or 1,056 fires which oceurred in the metropolis in 1860, 98 
originated in the use of gas and 220 in that of candles. 
Some of the coal mined in the neighbourhood of Ebbw Vale 


gives 00 per cent. of coke, ie., 18 ewt. of coke per ton of coal. 

Tnx Electric and International Telegraph C ompany have 6,541 
miles of line, and 32,148 miles of wire. ‘Che number of instruments 
is 3,352. 

PERMANGANATE of potash, the “imiueral ehamelion,” so called, 
changes in the open air from a green to a purple colour, and from 
purple to brown. 

A rixe blue powder, known as “native Prussian blue,” occurs 
among the strata of certain bog iren ores and in mosses in Europe 
and New Zealand. 


Atconot below proof may be burnt, when —, unOne gM 
pomraen » Without igniting that « xplosive. Lf above proof the powder 
will be exploded, 









Yeniow grease for railway car 
88 pan oil, 25 soda, and 634 of water. 
many prescriptions, 


ses is composed of 253 parts tallow, 


This, at least, is one of 





Saur has been often packed between the timbers of wooden ships 
to preserve them from di cay. From 20 to 3U tous of salt have been 
thus packed away in large Ships. 

AN artesian well at Columbus, O10, 
depth of 2,775 ft. without reaching water. 
decpest boring in the earth's erust. 





U.S., has been sunk to the 


‘This is believed to be the 





Spur gearing has been driven at a surface specd of nearly a mile 
a minute, a 8 ft. gear making 500 turns, -\t this specd, the motion, 
with good gearing, is very smooth. 

‘Tue Commissioners of Patents print 250 copies of the specification 
(whether provisional or complete) of every invention upon which 
an application is made at the Patent Office. 

Curen or gum eatechu, which contains a very large proportion of 
tannic acid, has been used for removing boiler seale, It is effective, 
but it is not settled whether it acts on iron, 

Guass is stamped by being first heated until it becomes pliable, 
and then compressed in cast iron moulds, containing any required 
designs. ‘lhe glass is afterwards annealed, 

Caxsurerrep hydrogen has well known anasthetie properties, the 
inhalation of afew cubic inches produeing temporary insensibility, 
with comparatively little injury to the system, 

Tne coking kilns, so exte nsively used in Wales, are, in many 
cases, 9 ft. long, 14 ft. wide, 7 ft. 6 in. high, and 140 tons of coal 
are coked at one charge, the « sehing occupying seven days. 

Tne ribs of the arches of a bridge of 165 ft. span, over the 
Severn, at ae arte were originally cast in two pieces each, the 
castings, although but 18 in. deep, being nearly 90 ft. long. 

As an instance of the artificial uses to which words may be applied 
in trades, it may be observed that the angle-i iron frames of iron ships 
are almost always designated as © timbers” by American iron ship- 
builders. 

Kep-nor sparks, thrown off from the concussion of stecl and flint, 
will not ignite an explosive mixture of carburetted hydrogen and 
air, and it has been contended that a white heat is indispe nsable to 
its ignition. 

r oy Mitten has stated that water, entirely deprived of air, 
may be heated in the open air to 360 deg. before boiling, and 
that ebatlition is then explosive. ‘This statement is believed to have 
no foundation in fact. 

Tue explosion of one volume of sunpowder has been found to 
produce 400 volumes of gas. As this gas is produce “l, however, at a 
temperature estimated variously from 2,200 dear. to 4,352 deg., the 
momentary volume is probably more than 2,vU0 times the original 
bulk of the powder, 

Luoyn's local surveyors, at Glasgow, admitted in a late discus- 
sion at a meeting of the Scottish Shipbuilders’ Association, that they 
had recently surveyed an iron ship built eighteen years ago, which 

was very much stronge r than anything construe ted at the present 
time, and as perfect as the day she was launched, 

Tue mineral obsidian, from which the Mexicans made sword 
blades and razors, and the Peruvians ee 8, is a velvet- 
black amorphous substance, resembling bottle glass. It contains a 
large proportion of siliea, and smaller proportions of iron, alumina, 
&e., and it has the peculiar property of gelatinising with acids, 











Mx. Ronert Duncan, of Glasgow, in a recent paper on the propor- 
tions of ships, lays down the best proportion of ocean paddle 
steamers as tollows:— Length equal to 10 beams; depth, *6 beam ; 
draught of water, ‘7 of depth, or 42 beam ; a co-efficient of tonnage 
of °6 of parallelopiped of dimensions and a co-cilicient of displace- 
ment of *dd. 








lr a square bar of the best charcoal iron (or of any wrought-iron, 
however good) be * nicked” cold, with a chisel, on each side, it will 
break nearly short as cast-iron, by “nicking” but one 
j side and breaking the bar from that side the natural fibre of the 
| iron may be compared with that disclosed in the experiment just 
mentioned. 

Tne largest specitication in the Patent Office is believed to be that 
of Willian Crofts, No, 6,854. The price of the blue book is 
£1 10s. &d., the original specification covering sixty-five skins of 
parchment and forty-nine sheets of drawings. Another specitica- 

tion of William Crofts, No, 7,032, is ne: wrly as large, the price of the 
| blue book being 21s, 6d. 

A very large number of stationary steam engines in America ar 
regulated by variable expansive gear, the point of suppression being 
controlled by the governor. This mode of controlling the speed is 
very efficient, and it often happens that, with uniform speed, the 
steam is cut off ai one-sixth stroke during one revolution and ad- 
mitted to the full stroke on the next. 

As early as the year 1848, and even earlier, railway wheels of 
cast-iron were “annealed” by being buried, when at a red heat, in 
brick pits, and then covered with non- conducting material and 
allowed to cool, ‘The cooling occupied three days. A similar pro- 
cess is pursued in America, in casting railway wheels with chilled 
surfaces, the pits being first heated with fires and then hermetic ally 
closed, 

Tue late Mr. J 


is 














. Kastrick onc: cast some iron cylinders 8 ft. in 
diameter, and 8 ft. ao wherewith to construct a cast-iron high- 
pressure steam boiler, After a thunder storm these cylinders cracked 
with a loud report, from end to eud, My, Rastrick was disposed to 
attribute this result to the fact: that the castings were made, without 
mixture, from a single brand of iron, and he > hte cast similar 
cylinders from mixed ivons aud with complete suecess. 











Mr. Winitam Bripces Abams proposes to form iron ships with 
double skins, connected, not as iu the G t Eastern, but by stay- 
bolts, like the sides of a locomotive fire-box, The intervening space, 





only a few inches thick, td be tilled with pitch. (By a mis print in 
his description, in a contemporary publieation, Mr. Adams is made 
| to deseribe a locomotive “piston” as the strongest known form of 
' framing; the “ firebox” being evidentally intended in this remark.) 
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WENHAM’S STEAM ENGINES. 


Trs invention, by Mr. I. H. Wenham, of Brixton, Surrey, is 
applicable to steam engines, worked either on high pressure alone, 
or combined with the condenser, in the following manner :-—Steam 
of a high pressure is led direct from the boiler to a cylinder of com- 
paratively small size. After having been there worked expansively, 
it is returned into a series of pipes placed in the smoke-box, known 
as a “superheater” being thus surcharged with heat; it is next con- 
veyed into a second cylinder of larger size. After being again 
worked expansively it is superheated a second time by a separate 
heater, and passed into a third cylinder of still larger size, and after 
being therein expanded to its fullest extent, it is finally discharged 
or exhausted into the condenser. he pistons of the three cylinders 
may all work the same shaft by cranks at equidistant radii. The 
superheated steam in its passage to one cylinder may be conveyed 
through # case containing a series of pipes, by which means the 
steam wili be heated in its transit to the following cylinder, the in- 
duction steam of the preceding thus giving up a portion of its 
surplus heat for the use of the steam going on to the next cylinder, 
as shown in Fig. 1. Steam of a high pressure is conveyed to work 
the small cylinder No. 1 through the induction pipe a; it is then 
returned by the eduction pipe b to a superheater, placed in the 
smoke-box ; after being therein surcharged with heat it is passed by 
the pipe e through a series of tubes contained in the case d to cylinder 
No. 2. The steam after having therein worked expansively is led 
by the eduction passage e into the superheating case d, wherein it 
acquires heat from the surcharged induction steam, and is again 
worked expansively in cylinder No. 3; from thence it is finally 
exhausted or led to the condenser by the eduction pipes: 














Vig. 2 shows the application of these principles to locomotive or 
agricultural engines, being a transverse section taken through the 
stein cylinders, smoke-box, and superheater, which is represented 
as a short cylinder containing tubes coincident with those in the 
boiler. Steam is first led from the boiler a to the small cylinder 6; 
after having worked therein it is conveyed by the eduction pipe ¢ 
into the superheater d; after being therein heated it is conveyed by 
a pipe ¢ from the opposite side, into a second cylinder / of larger 
sizes and having therein worked it is discharged into the chimney 
or atmosphere by the jet g as usual. 


Improvements At CHATHAM.—The Lords of the Admiralty have 
decided on making several improvements at Chatham Dockyard, for 
which purpose the sum of £35,000 has been taken in the estimates, 
in addition to the large sum previously voted by Parliament. Of 
this sum £15,000 will be expended in the extension and improve- 
ment of the yard by means of convict labour alone; £13,090 = the 
erection of new machinery; £2,000 for the improvement of | the 
harbour; £1,600 for a new caisson for the entrance to No. 2 Dock, 
in which the iron-plated serew steamer is to be built; besides other 
sums for the embankment of the Medway, the erection of an 
additional iron foundry, the erection of a lock-up at the police- 

tation, and other works, 

Tne Coan ‘Trape.—The total quantity of coal and coke exported 
during the month of January from the various coal ports in the 
United Kingdom was—of coal, 379,824 tons, and of coke, 16,095 
tons. Of this quantity, which shows a decrease when compared 
with the returns of the preceding month, Neweastle-on-'l yne 
exported 79,823 tons of coal and 10,904 tons of coke; Blyth, 9,948 
tons of coal; Amble, 5,931 tons of coal; Sunderland, 36,066 tony of 
coul and 1,073 tons of coke; Hartlepool and West Hartlepool, 26,682 
tons of coal and 879 tons of coke; Middlesborough, 1,547 tons of 
coal and 202 tons of coke; Hull, 6,982 tons of coal and 18 tons of 
coke ; Goole, 1,840 tons of coal ; Liverpool, 32,098 tons of coal; 
Cardiff, 101,747 tons of coal and 601 tons of coke ; Newport, 20,166 
ns of coal; Swansea, 27,832 tons of coal and 70 tons of coke ; 
Glasgow, 5,068 tons of coal; Llanelly, 8,325 tons of coal and 620 
tons of coke: Alloa, 1.490 tons of coal; Greenock, 3,576 tons of eoal 
and 600 tons of coke; Charlestown, 1,634 tons of coal; Grange- 
mouth, 2,772 tons of coal and 28 tons of coke; St. David's, 4,433 
tons of coal. The total quantity of coal, coke, and culm shipped 
during the month to London and other ports inthe United Kingdom 
was—of coal, 657,518 tons; of coke, 2,580 tons; and of eulm, 4,444 
tons, Of this quantity, which is smaller than the shipments for 
December, Newcastle shipped 204,748 tons of coal and 630 tons of 
coke; Blyth, 7,782 tons of coal; Sunderland, 170,058 tons of coal ; 
Hartlepool and West Hartlepool, 123,614 tons of coal and 745 tons of 
coke; Middlesborongh, 15,071 tons of coal and 245 tons of coke; 
Hull, 250 tons of coal; Goole, 3,438 tons of coal; Swansea, 21,215 
tons of coal and 3,315 tons of culm; Cardiff, 75,478 tons of coal and 
820 tons of coke; Llanelly, 14,992 tons of coal and 1,072 tons of 
coke ; Newport, 51,959 tons of coal and 130 tons of coke ; Ayr, *,839 
tons of coal; Alloa, 502 tons of coal; Borrowstoness, 3,576 tons of 
coal; Inverkeithing, 2,030 tons of coal; Maryport, 31,688 tons of 
coal and 10 tons of coke; Whitehaven, 15,222 tons of coal and 57 
tons of culm; and Charlestown, 4,961 tons of coal. During the month 
5,742 British and foreign vessels were engaged in the trade, of 
which number 1,478 were engaged in the over sea and 4,264 in the 
home coal trade, 














REVY’S SCREW 









+. 134 4. 
_-5:873 ft. __ 


Mr. Revy, of 114, Fenchurch-street, City, has devised a form of 
serew propeller, which he terms the “progressive screw.” The 
manner in which it acts is described by the inventor as consisting in 
gradually imparting a velocity to a determined mass of water, with- 
out the acting surfaces following this mass of water. With the new 
screw the resistance of the inert mass of water is made use of to 
force it through cells, which have progressively diminishing cross- 
sections, and as the same volume that enters on one side of the screw 
must, during its rotation, pass out at the other, the effect of the 
diminished cross-sections of the cells is gradually to increase the 
velocity of the water during its passage. ‘The end proposed is, the 
gradual communication of a certain velocity to a determined mass of 
water, and by imparting this velocity to make the reaction on the 
propeller subservient to the propulsion of the ship. 





Fig. 1 is the plan of a screw 9 ft. in diameter, with six cells. The 
internal configuration of the blades is shown in the section, Fig. 2. 
The blades are collectively surrounded by a eylinder, and by this 
arrangement the cells that have been mentioned are formed. The 
position and form of two consecutive blades at the inner circum- 
ference of the cylinder, supposing it laid down flat, are shown in Fig. 3, 
together with the dimensions of the cross-sections of the cells. x 
blades are employed. As will be seen in Fig. 3 the water is to enter 
the screw by an opening 27113 ft. wide, and is to issue therefrom by 
a passage 1°810 ft. wide: this diminution of section will, it is caleu- 
lated, give the necessary increase of velocity to the mass of water 
flowing through the serew for the propulsion of a ship with an 
immersed midship section of 240 square feet, and which, at a rate of 
twelve miles an hour, has a mean resistance of 8,640 Ib. to overcome. 
By the revolving motion of the blades, combined with that in the 
direction of the axis of the serew, there will arise a resulting motion 
which will fall in the prolongation of A, PF. The curved lines A, C, 
and Aj, C,, represent the acting surfaces of the two consecutive blades, 








Foreign And Covontan Jorrixes.—It appears that a French com- 
pany contemplates the construction of docks at Lisbon.—NSeveral 
French naval engineers, together with officers of the staff, are about 
to sail for Algiers. Their departure is connected with the fortifi- 
cations of the coast of Algeria, which are being completed with the 
greatest activity.—A Toulon letter states that the French steel- 
plated ships La Gloire and Algesiras sailed thence on the Sth and 
returned on the 7th, after having practised firing on every tack and 
at all rates of speed as high as 13 knots an hour. It is said that in 
every position the Gloire maintained her superiority, and it is only 
during very bad weather that it is found necessary to moderate her 
speed when tiring. Admirals Paris and Lacapelle, Captain Ohier of 
the Gloire, and M. de Coppier, an engineer of the first class, paid the 
greatest attention to all the movements of the Gloire while at sea.— 
The improvements (travaux damelioration) in progress at the French 
ports are being pushed forward with great activity. At Havre the 
enlargement of the narrow channel recently approved is in course 
of execution; and a project is shortly to be submitted for inquiry 
for increasing the outer port by the displacement of the citadel. At 
Marseilles the Napoleon basin is being rapidly constructed, and will 
wobably be terminated by the end of 1862.—At Boulogne and 
Rochelle a new basin (bassin d flot), at Bayonne the improvement of 
the embouchure of the Adour, at Cette the extension of the maritime 
canal, so as to unite the port with the Midi Railway; at Brest the 
port Napoleon, established in the creek of Portstrein—are proofs of 
the importance which the Government attaches to this branch of its 
duties, 


Britisy Coat Freips.—Mr. Hull, in his entertaining volume on 
the “ Coal Fields of Great Britain,” says :—* In estimating the ex- 
tent of this coal field, we must include not only the superticial area 
formed of the coal measures, but also the district overspread by the 
magnesian limestone and new red sandstone, as far south as the 
valley of the Tees, there being no doubt whatever that most of the 
coal beds are accessible under this area at a depth under 4,000 ft. 
In the following estimates, I shall give the resources of each sepa- 
rately, as well as conjointly :—Actual coal field beyond the magnesian 
limestone.—1, Area, 460 square miles; 2, Number of workable 
seams above 2 ft. about 10, with thickness of 36 ft. of coal; 3, 
Original quantity of coal (corrected for denundation), 8,548 millions 
of tons; 4, Deducting for quantity worked out 1-4th, and waste 
1-4th, there remains for future uses, 4,274 millions of tons. 
tity under the Permean and Trias :—5, Area, under 4,000 ft., 225 
square miles; 6, Thickness of workable coal, 24 ft.; 7, Quantity 
for future use, after deducting for waste, &c., 3,158 millions of tons; 
8, Total quantity under 4,000 ft. of depth, 3,158 + 4,274 = 7,432; 
9, This, at the present rate of consumption (about 15,900,000 tons), 
would last for 466 years. This coal tield contains 268 collieries, 
roducing (1857), 15,826,525 tons of coal. There are also 69 
urnaces; of which 41 were in blast in 1857. Of these 18 are in 
Northumberland, 51 in Durham. Total produce of iron, 347,750 
tons.” The author proceeds to summarise the resources of England 
and Wales, and arrives at the conclusion that the total area contain- 
ing coal to a depth of 4,000 ft. is 3,711 square miles, and that the 
total available quantity of coal within this area is 59,109 millions of 
tons. Assuming the annual produce of England and Wales at 60 














millions of tons, which Mr. Hull says is far above the fact—the 
supply of coal is expected to last for more than 1,000 years. 
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“ Joun” or Westminster, THE Acting Deputy ror “Bie Bex.”"— 
Mr. T. Walesby writes to a contemporary as follows:—*“ At length 
the great clock at the Houses of Parliament strikes the hour upon 
the largest of the four chime bells—or ‘John’—which is nearly as 
heavy as the great bell at St. Paul's Cathedral; the quarters being 
indicated as usual. Permit me to add, that having, on certain 
oceasions, ascended Sir Charles Barry’s Golden Tower, I am enabled 
to assert that the bell-chamber is very lofty, spacious, open at the 
sides, and altogether far better adapted for the passage of sound than 
any otherin the metropolis. Hence the chimes may be heard at a 
considerable distance.” 

Russtan Ratpway Stations.—The station-houses are a curious 
example of the “sham” system of architecture prevalent in Russia. 
At first sight they appear to be constructed of fine red stock bricks, 
with dressed arches to the apertures, and so clever is the deception 
that it requires some examination to detect the imposition. They 
are, in reality, log-houses, built with whole logs, of small scantlings, 
plastered over, the joints scored, and the surface painted to imitate 
bricks. A log-house, showing itself honestly, and decorated accord- 
ing to the nature of its construction, is a pleasing object; and there 
are many such in Russia; but the demon of pretence has possessed 
the public taste in the country, and it will require probably many 
years before better instruction will be able to drive him out.—Vr. 
Picton, in the Builder. 

Crovr.—Dr. Wilhelm Zimmermann,a practitionerof Valenciennes, 
has just published a curious method of his own for the cure of all 
diphtheric affections, including croup, bad sore throats, ke. Having, 
on various occasions, obtained very satisfactory results from the 
external use of the tincture of iodine, rendered more energetic by 
the adjunction of the iodide and bromide of potassium in cases of 
ganglionary swellings, it struck him that the same method might 
have a beneficial effect on diphtheric affections. He accordingly 
tried the following formula :—Pure iodine, 12 grammes; rectified 
alcohol, 125 do.; iodide of potassium, 4 do.; bromide of potassium, 
2 do. ; distilled water, 15 do. This mixture he applied with a soft 
brush all round the front and lateral surface of the neck, repeating 
the operation eight times in the course of 24 hours. His success 
Was so complete that he resolved to try iodine and bromide of potas- 
sium internally, but with Heilbronn water, better known as the 
Adelaide spring, a mineral water of Bavaria, as a menstruum, 
sweetened, if necessary, with syrup; and this he also states to be an 
effectual remedy. Dr. Zimmermann is of opinion that diphtheria, 
under whatever form, is contagious. 

Surpsurepine AND Reparrmnc. — A return has been presented to 
Parliament furnishing particulars of the expenditure of the four 
millions voted for the building and repair of ships and the wages 
of artificers for the year 1859-60. On forty-nine ships and vessels 
building there was expended £1,018,061; on six ships commenced 
as sailing ships and converted to screws while building, £193,727 ; 
on seventeen ships launched as sailing ships, and subsequently con- 
verted into screws, £322,074; for the fitting out and refitting, and for 
repairs and maintenance of 239 steamships and vessels in commis- 
sion, £819,976; and of fifty-six sailing ships and vessels, £39,194: 
for the fitting, refitting, repairs, and maintenance of 207 ships and 
vessels in the steam ordinary, £362,256, but the corresponding out- 
lay on 100 sailing ships in ordinary appears to have been met by 
credits given for stores returned on paying off; for the fitting and 
maintenance of hulks, £5,560; and for the maintenance of yard 
craft, £21,611. Then there was £286,752 paid for building vessels 
by contract, £762,590 for machinery of steam-vessels, £343,136 for 
miscellaneous expenses (such as mooring, ballasting ships in 
ordinary, docking, repairs to cranes, &e.), and £110,508 for stores 
sent abroad, or purchased by captains and consuls. 

Iron SuipsviLpine ON THE T'yNe.—On_ the afternoon of Monday 
last there was launched from the building-yard of Messrs. C. Mitchell 
and Co., Low Walker, a full-rigged iron screw steamship, named 
the Western, of the following dimensions: — Length, 183 ft. ; 
breadth, 23 ft.; depth, 12-2 ft. The engines, by Messrs, Stephenson 
and Co., Neweastle, are of 100-horse power, und are on the same 
principle as those of the iron vessel Diamantina, recently launched 
and fitted out by Messrs. Mitchell and Co, The Western is the pro- 
perty of the Australian Steam Navigation Company, and after her 
trial trip she will be sent out to her destination. The large iron 
paddle ship Diamantina is at present lying off Messrs. Mitchell's 
yard, but is expected to leave the Tyne in a few days. She has had 
two trial trips, one official, and the second in the presence of the 
owners. The results of the latter were even more satisfactory than 
the official trip—the vessel attaining a greater amount of speed with 
less consumption of fuel. The average speed attained on the 
second occasion was 9} knots per hour, being half a knot above the 
contracted speed, on a consumption of 1-23 1b. coals per indicated 
horse-power per hour. Both the Diamantina and the Western are 
tine-looking vessels, and have been well built. About a fortnight 
ago Messrs. Mitchell and Co. launched an iron paddle steamer for 
the Ganges. It is the property of the East Indian Railway Company, 
and is the last of the fleet of steamers built by Messrs. Mitchell for the 
company. After the engines have been tried this vessel will sail out 
under canyass.—Messrs. Mitchell and Co. have upon the stocks an 
iron screw steamer for Hamburgh, of 600 tons, and of the following 
dimensions :— Length, 165 {t.; breadth, 27 ft.; depth 16 ft. 4} in. 
The same firm are likewise busily engaged in completing several 
iron boats for India. 
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NICHOLS’ IMPROVEMENTS IN LOOMS. 














STEVENS 


Tuts invention of Mr. John Nichols, of Pendleton, relates to cer- 
tain arrangements of mechanism for stopping the loom when the 
shuttle is not properly boxed, or when it happens to be on the 
wrong side. 

In one arrangement the stop rod and frog are dispensed with, and 
at each side of the loom a stop is employed independent of each 
other, so that the loom may be stopped if the shuttle does not enter 
its proper box, whether the swell on the opposite side be moved or 
not. 

In another arrangement the stops are made independent of each 
other by employing a stop rod composed of two parts, and acting 
on each part at its own side only. And also when frogs are used, 
they are connected with the tappet or second motion shaft in such a 
manner that when the shuttle is at the right-hand side of the loom 
the frog will be moved out of the way on the left side and vice 
versa 

The first arrangement will be clearly understood by referring to 
the figures and letters on the accompanying engraving, in which 
Figs. 1 and 2 are front and end elevations, and Fig. 3 a plan of 
the framing and some of the working parts of a loom, and Figs. 4, 
5, 6, and 7, are views of detached parts. 

As before stated, in this arrangement the stop rod and frog are 
dispensed with, and in their stead a lever ais employed on each side 
of the loom, working on the fulerum 8 on each lathe sword. The 
upper ends of the levers are in contact with the swells ¢ of the 
shuttle boxes, and their other ends are connected by straps d, or 
other suitable means, to lever catches e, working on pins or studs f 
in the levers g, fixed to the shaft h, which works in bearings in the 
end frames of the loom. At one end of the shaft A is fixed the 
brake i for acting, when required, upon its corresponding tly-wheel, 
and at the other end is the lever and spring &, for pulling back the 
brake. The catch ends of the lever catches ¢ are raised by the 
swells e when the shuttle is in its proper place, and lowered when 
the shuttle box is empty The inner face of the brake is formed of 
eather, between which and the metal are placed one or more pieces 
of india-rubber or other elastic material, which prevent violent con- 
cussion by not allowing the brake to act too suddenly. On the 
tappet shaft m, or other second motion shaft, are fixed two plain 
wheels n, on each of which is a hook 0, opposite each other. The 
hooks are placed in line with the lever catches, so that each hook 
can come in contact with its corresponding lever catch, when the 
latter is not raised by the swell in communication with it. As the 
tappet shaft revolves the hook pushes back the lever catch 
with which it is in contact, and by slightly turning the shaft h forces 
the brake against the fly-wheel and stops the loom. In order to 
prevent the shuttle from being entered on the wrong side or in the 
wrong box, on each plain wheel on the tappet or second motion 
shaft is placed an internal cam p, Figs. 4 and 6, and on each lever 
eatch a pin or bow! q, of such jake a as to fit the groove of the 
eam, so that as the cam revolves it may lower its corresponding 
lever catch, which pulling up the strap d, presses the lever @ against 
the swell, and holds it in the interior of the box, thus preventing 
the entrance of the shuttle. The cams also bring down the lever 
catches to such positions that the hooks on the plain wheels are cer- 
tain to come in contact with them and thereby stop the loom if the 
shuttle does not enter its proper box. 








ON THE INDUCTIVE SPARK. 
By Dr. P. L. Rue, Professor of Natural Philosophy in the 
University of Leyden.* 

Axovt five years ago Vicomte du Moncel first called attention to 
the fact ¢ that the inductive spark obtained from Ruhmkorff's appa- 
ratus differs materially from the spark obtained on discharging, by 
ordinary means, a common electrifying machine or a Leyden jar. In 
the latter case the spark is homogeneous, and consists of a simple 
woint of light, while the spark obtained from Ruhmkorff's apparatus 
Ix composed of two parts altogether different from each other, the 
one being a point of light precisely similar to the ordinary spark, the 
other a luminous atmosphere that admits of being displaced by means 
of a current of air or gas. Another French philosopher, M. Perrot, 
afterwards discovered } that the heating power of this luminous at- 
mosphere is much greater than that of the true spark; and at the 
same time he found the means of completely separating the atmo- 
sphere from the rest of the spark. 
posed to one of the electrodes another of a V-shape, 





nd found that, 


by suitably regulating the distance of the extremities of the latter | 
| have accumulated in the armatures of the jar, whence it must result 


from the former, he could establish an atmospheric current which 
carried the luminous atmosphere towards that branch of the V-shaped 
electrode which was more remote from the opposite pole. Under 


For this purpose M. Perrot op- | 
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when more powerful apparatus is employed. T have recently re- 
peated all these experiments with a machine lately constructed by 
M. Ruhmkorff, and which produces sparks 31 centims. long. With 
this apparatus the phenomena in question are produced on a scale of 
such magnitude as to be perfectly visible to the naked eye. 

3. M. du Moncel has endeavoured, as is well known, to explain 
these phenomena by means of a theory which he has propounded in 
several communications to the Academy of Sciences.* | Unfortu- 
nately, however, this theory has not, I believe, obtained the general 
assent of physicists; and the same may be said of other attempted 
explanations that have been advanced by various other distinguished 
philsophers. here is, therefore, a want here which I am about to 
satisfy by means of a new theory, which will be seen, however, to 
bear some resemblance to that of M. van der Willigen.4 

4. If we inquire what is the electric state of the inductive wire at 
the moment before its discharge, it seems to me that but one answer 
can be given :—The middle portion is in its natural state, and the 
two extremities are charged, the one with positive, and the other 
with negative electricity.[ As to the intermediate parts, they are 
also electrified ; and although we are unacquainted with the prec 
law that connects the degree of electric tension with the distance 
from the middle point, we know at least that these magnitudes in- 
crease together. It is, then, evident that when the inductive wire is 
discharged, the electric charges of the two extremities first unite, 
and the charges from the parts nearer and nearer the centre follow 
in succession. Now the fluids contained in the two extremities 
obviously unite in the form of an ordinary spark; but the same 
cannot be the case with the charges of the parts nearer the centre. 
In fact the experiments of Mr. Wheatstone§ show that when two 
electric fluids, before uniting, have to traverse a metallic wire pth 
of an inch in diameter and half a mile long, the duration of the 
spark is greatly increased, even to a degree that cannot be accounted 
for by the mere time that electricity would require to traverse half a 
mile of such wire, which proves that this prolonged duration of the 
spark is to be attributed to that particular property of matter that 
physicists have agreed to call electric resistance. Now if a wire 
of jth of an inch diameter, and only half a mile long, sensibly 
increases the duration of the spark, what must be the effect of the 
secondary wire of Ruhmkorff's apparatus, the resistance of which is 
much more considerable? We can form some estimate of it by the 
time taken, according to the experiments of M. W. Weber,|| by an 
electric battery to discharge itself when the current has to traverse 
a wet hempen cord. It is therefore evident, according to my view 
of the subject, that the electric spark ought to have some duration ; 
and we know from an experiment of M. Lissajons,§ that when the 
inductive spark is observed in a mirror which is at the same time 
shaken by the hand, the luminous atmosphere presents the appear- 
ance of an elongated band, of which the true spark occupies the 
posterior extremity—thus showing that the atmosphere in question 
really does endure for some fraction of a second. 

5. We know that the appearance of the electric spark is generally 
changed when the two fluids, before uniting, have undergone any 
considerable resistance. Its colour is then altered, it becomes tinged 
with violet and blue, while its illwninating power is much 
diminished ; at the same time its form is changed, its volume aug- 
mented, and it acquires the power of inflaming bodies which resist 
the effect of the ordinary spark: thus, for example, gunpowder can 
be exploded by the spark of a Leyden jar, if the electric thuid is first 
passed through a wet cord. Now these are precisely the character- 
istics that have been recognised as existing in the luminous 
atmosphere of the inductive spark. 

6. According to the theory here advanced, we ought to be able to 
augment the luminous atmosphere at the expense of the true spark, 
and, conversely, the spark at the expense of the atmosphere, as 
follows :-— 

7. In order to increase the spark at the expense of the luminous 
atmosphere, all that is necessary is to unite each extremity of the 
inductive wire to the armatures of a Leyden jar by means of metallic 
conductors, and to pass the charge through a Henley’s discharging 
rod, which has one extremity of one of its branches communicating 
with the knob of the jar, and one extremity of its other branch con- 
nected with the external coating, the spark passing between the 
other two ends of its two branches. This, it will be seen, is pre- 
cisely the experiment of Messrs. Masson and Grove. It is evident 





“ 





| that when the two extremities of the secondary wire communicate 


with the armatures of a Leyden jar, the distribution of the electric 


| fluid in the wire undergoes a very great alteration, since, before the 


these circumstances. the luminous atmosphere appeared only at this | 


latter branch, the other branch receiving the ordinary spark. About 
the same time M. du Moncel submitted the inductive spark to the 


action of powerful electro-magnets, and discovered that while the | 


ordinary spark is entirely unaffected by magnetic force, this luminous 
atmosphere appears affected in precisely the same manner as the 
voltaic are under similar circumstances. 

2. When an ordinary Ruhmkorff's apparatus is made use of, most 
of the phenomena I am about to mention would require to be ob- 
served by means of a microscope. This, however, is not the case 





* Phil. Mag. 
+ Comptes Rendus, vol. x1. p. 313; and Phil, Mag. 8. 4. vol. ix. p. 546. 
Comptes Rendus, vol. xlix. p. 175. 


actual passage of the charge, the greater part of the two fluids will 


that, the two fluids having now to traverse conductors offering little 
resistance, the discharge ought to take the form of an ordinary 
spark; and this is found to be the case. M. du Moncel has himse!f 
acknowledged that, under these circwmstances, the luminous 
atmosphere noe longer makes its appearance. My theory, then, not 
only accounts for this disappearance of the luminous atmosphere, 


* This theory is also advocated in a work entitled ‘‘ Researches on the 
Non-homogeneity of the Electric Spark,” by Vicomte du Moncel. Paris, 
1860 


+ Poggendorff's Annalen, vol. xeviii. p. 494. 

t In the first machine constructed by Ruhmkorff, free electricity was only 
found at one extremity of the wire ; this, however, was only in consequence 
of a defect in the insulation that M. Ruhmkorff has since remedied, 

§ Phil. Trans. 1834. 

\ Electrodynamische Maashestimmungen, p. 295. 

S| Comptes Rendus, vol. xlix., p. 1009. 
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but it also explains why, in the experiment of MM. Masson and Du 
Moncel, the brilliancy of the spark is so greatly increased. 

8. When, on the other hand, we wish to get rid of the point of 
light and to retain the atmosphere, all we have to do, according to 
my theory, is to compel the electricity distributed throughout the 
secondary wire to traverse a path in which it tinds considerable 
resistance. This I effected as follows:—For my electrodes I took 
two brass wires about 1 millim. in diameter, and 3 or 4 centimetres 
long, and having fixed them to insulators, | united them te the 
extremities of the inductive wire by means of two wet hempen cords, 
about 5 millims. in diameter and 0-7 metre long. The inducing 
current was then produced by means of two elements of a Bunsen's 
battery. Under these circumstances the ordinary spark was no 
longer visible, the luminous atmosphere alone remained, and the 
whole of it would be displaced by means of a current of air. 

9. If the want of homogeneity of the inductive spark be really due 
to the cause to which | attribute it, then it ought to be possible to 
discharge ordinary friction electricity so as to exhibit both the point 
of light and the luminous atmosphere ; and the discharge so modi- 
fied, when submitted to the action of external agents, ought to behave 
similarly to the spark produced by Ruhmkorft's apparatus. It will 
easily be understood that | attached great importance to the success 
of this experiment, which may be considered as the touchstone of my 
theory. ‘The way | contrived it was as follows:—The conductor of 
a hydro-electric machine, the grate of which possessed a surface of 
9 square decimetres, was put in metallic connection with the interior 
of a Leyden jar, the external coating of which presented a surface 
of 738 square centimetres, and was in communication with the boiler 
of the machine. The knob of the jar was also connected by means 
of a wet hempen cord, 6 millims. in diameter and 45 centims. long, 
with an insulated metallic sphere of 29 centims. in diameter. The 
two branches of a Henley’s discharging rod constituted the two elec- 
trodes. The end of one of them was in connection with the external 
covering of the jar, that of the other was at the distance of about 10 
millims. from the metallic sphere. ‘The other two extremities of the 
two branches, which were pointed, were about 7 millims. or 8 millims. 
apart It is evident that, with this arrangement of the apparatus, the 
Leyden jar ought to be discharged whenever the tension of the elec- 
tricity in the sphere attains a certain amount, and that this discharge 
ought to appear as a luminous spark between the pointed extremities 
of the discharging rod. 

The electricity which thus passes between these two electrodes 
proceeds from two different sources, viz., from the sphere, and the 
interior of the jar. The electricity of the sphere having but 
a short metallic path to traverse, ought to give rise to the appearance 
of an ordinary spark; while, on the contrary, the fluid accumulated 
in the jar having to overcome the very considerable resistance of the 
hempen cord, ought to give rise to the appearance of a luminous 
atmosphere. Now the discharge actually observed presents precisely 
this double appearance. R 

10. On submitting the luminous discharge of this apparatus to 
the action of an air-current, | obtained precisely the same results as 
those observed by M. du Moncel in the case of the inductive spark— 
the luminous atmosphere being carried away from the point of light, 
on which the air-current did not seem to exercise the slightest cflect. 
Mr. Perrot’s experiment also succeeded perfectly. Finally, | examined 
the nature of the action of magnetic force on’ the discharge, and I 
found that the luminous atmosphere under the action of an electro- 
magnet behaved precisely as in the experiments of M. du Moncel. 

11. 1 trust that physicists will admit that we are justified in con- 
cluding, from the foregoing facts, that in the inductive spark the 
point of light is to be attributed to the recomposition of the electric 
charges accumulated in the extremities of the secondary wire, while 
the luminous atmosphere is produced by the electric fluids contained 
in the parts of the wire nearer to its middle point. 

Leyden, October 31, 1860. 














Tue Roya, Exeineers.—In consequence of the great want of 
officers in the corps of the Royal Engineers, it has been determined 
by the authorities to allow a certain number of the junior officers of 
artillery, who last received commissions at Woolwich, to transfer 
their services to the sister service; and it is anticipated that several 
will take advantage of the offer. These officers will, howeve r, be 
gazetted beneath those who lately obtained their commissions from 
Addiscombe, and were then appointed to the Royal Kugineers,—- 
Army and Navy Gazette. ; 

Axmstrona Guns in THE Navy.—It has been finally decided that 

the armaments of the Warrior and Black Prince shall consist of 
Armstrong guns ouly—100-pounders on the main deck and 7Ju- 
wunders on the upper deck, The principal storekeeper of the 
Var Department, Mortsmouth, has received orders to prepare all 
things in readiness to receive these armaments from the Koyal 
Arsenal, Woolwich. It has been finally determined at the Admi- 
ralty that the Armstrong guns shall be supplied to the eastern 
portion of the Channel fleet as follow: —1he Edgar, one 10u- 
pounder and two 40-pounders ; the Trafalgar, two 4U0-pounders ; the 
Algiers, one 10u-pounder and two 40-pounders; the Mersey, two 
lyu-pounders ; the Diadem, two lul-pounders and two 4U-poutiders ; 
the Princess Koyal, one 100-pounder and two 40-pounders ; the 
lhmortalité, one lud-pounder and two 40-pounders, The 100- 
pounders are in lieu of heavy bow and stern pivot-yuns, and 40- 
pounders in place of broadside upper-deck guns, $z-pounders. ‘Uhe 
orders direct the Princess Koyal to be the first supplied, and the 
Immortalitée is the next on the list.—Army and Navy Gazette. 
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AccLImMATiIzaTion,—At a recent sitting of the Academy of Sciences, 
M. Isidore Geoffroy St. Hilaire, in presenting the fourth edition of 
his work on “ Acclimatization and Domestication,” made some 
remarks on the chief objects of zoology, viz., breeding domestic 
animals, preserving the species we have, turning them to the best 
account, and, lastly, adding to our native stock, if possible. “ Breed- 
ing alone,” he observed, * had become a regular pursuit; but in the 
way of preserving the animals we have, whether wild or domestic, 
or turning them to the best account, we at present displayed no 
more wisdom than in the Middle Ages, and our sportsmen’ would 
kill the most useful birds,—such as the swallow, for instauce, for no 
purpose whatever but the stupid pleasure of killing. Let a Cupri- 
mulgus, or goat-sucker, a Stree Scops, or owl, be seen by a farmer, he 
will hunt it down forthwith, and proudly nail its carcase to his barn- 
door, quite unconscious of his having shot one of his best friends, 
whose only pursuit was that of destroying the vermin on his ground. 
Again, as to turning to account what we have, are not millions of 
kilogrammes of good horse-flesh made into manure or lamp-black, 
while there are millions of Frenchmen who do not taste meat more 
than six or four times, and even once a year?” M. Geoffroy St. 
Hilaire then adverted to various species which had been latterly 
acclimatized—the silkworm of the Ailanthus or Japan varnish-tree, 
and that of the Aicinus communis or castor-vil plant; ten species of 
ornamental birds, and tive domestic mammalia, viz., the lama, which 
already counts three generations at the Garden of Plants; the yak 
or ‘Thibet ox, which, m two generations, has increased to seventeen 
individuals, including the three original ones; then the hemione, 
the canna, and nilyau, which have first to be tamed, and are now 
multiplying, the first at Paris, the second in England and Belgium 
and the third all over Europe. These three animals all furnish 
excellent meat; that of the nilyau has already been served up at 
several tables in Europe. In 1858 Lord Hill found himself 
sufficiently well provided with cannas (the elks of the Cape) to have 
ove slaughtered, the flesh of Which was divided between the Queen 
of England, the Emperor of the French, and a number of guests at a 
table presided over by Richard Owen, Esq. The flesh of the 
hemioue has been praised by various travellers, but has not yet bécn 
tried in Europe. It has, however, been trained at Versailles, botn 
for saudic and harness, and in the former way performed the distance 
from Versailles to Paris, a distance of four leagues, in an hour and 
twenty minutes—that is, in as short a time as that which a good 
saddle-horse might take. But the hemione breeds slowly, and the 
herd of the Museum cannot, therefore, for a long time to come 
furnish individuals for use, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Ce nts.) 


HEAT AND STEAM. 


Sin,—I am sure all your readers must admire the good taste and 
gentlemanly tone of Mr. Williams’ letter, intended as a partial reply 
to mine of the Ist inst. 

We should be always guarded against too readily acting on “ first 
impressions,” and TL am happy to see that for any reason, no mat- 
ter what, Mr. Williams has thought fit to reply even to an anonymous 
correspondent, who congratulates himself on his incognito, inas- 
much as it has for tunately protected him from the “consequences in 
his own person” of Mr. Williams’ just indignation. 

What these consequences might have been I do not see very 
clearly, but your correspondent’s words would seem to refer to a 
severe persona! chastisement, or some other pleasant little matter of 
the same kind, Mr. Williams is evide ently pugnacious. 

I do nut, however, think the style of his last letter is very suitable 
to the discussion of a scientific subject, and I feel certain that had 
Mr. Williams read my letter in the same spirit in which it was 
written, he would never have produced such a letter as that with 
whieh he has favoured us in oon last. He is quite right in supposing 
that my name would lend no additional weight to my arguments, 
but if he siill insists on having it, | will wratify him with much 
pleasure (notwithstanding the “ personal consequences”), but at the 
saine time | will, in return, require him to point out the “rec kless 
assertions” I have made use of, and to prove their title to such an 
epithet: thiseven Mr. Williams must admit to be but fair, 

[ find that your correspondent takes exception to the style of parts 
of my letter; compiled from notes made while reading his book, 
and strung together, a couple of sentences at a time, it could not fail 
to he impe erfect. 

Mr. Williams must only make the most he can of it, and recollect 
that did I write better it might be more difficult to answer my 
arguments, which last, | trust, he will look on as some slight 
compensation, 

As Mr. Williams has not yet replied in full to my letter, I will 
not now dispute any point with him but one, that is, his assertion 
that bubbles of steam are never condensed during their ascent 
through a body of water. Now, I never said that such a result 
ensued with water at 212 deg., at which temperature it certainly 
was in the experiment given by Mr. Williams; but I do say that it 
is a plain fact—which anyone can prove for himself, as I have often 
done-—that bubbles of steam may be produced at the bottom of a tall 
vessel of cold water, which bubbles will be condensed and disappear 
long before they reach the top. 

In conelusion, I challenge Mr, Williams to prove that one part of 
a limited quantity of water can be saturated with any gas, while the 
remaining portion is perfectly free from the presence of such gas. 

On Mr. Williams’ next letter will depend whether L will, or will 
not, sien myself in my next. ¥. FF. 
Feb, 19th, 1861. 


Sit,—Permit me to add some further remarks in addition to those 
inserted in your last number, in my reply to “ V. B.'s” communi- 
cation, 

L have here, en passant. to note an error in the pr » W here the 
following sentence has been put in the mouth of * V.P.," but which 
formed a part of my reply, viz.: Tn reference to his idea of a struggle 
as to which part of the water shall remain at the top, | observed,— 
“On this very ingenious theory I need only say it is impossible he 

V.P.") could have drawn those inferences and supposed movements 
from actial ——s nt and observation, but must have had recourse 
to his imagination for the whole of his reasonings.” This passage 
has, by mistake, been set down as addressed by “V. P.” to me, 
instead of the reverse, 

*V. 1D.” observes—* Mr. Williams is doubtless quite correct when 
he says, ‘bubbles of steam never adhere to anything,’ in his third 
paragraph, but I would take exception to the last two lines, as the 
very bubbles of air he refers to prove the contrary.” If there be 
any meaning in this, it is that bubbles of air, adhering to the sides 
of a glass vessel, is a proof that [ am wrong when I say bubbles of 
steam do not—a special piece of reasoning. 

As to non-conductibility, | have quoted abundant authority on 
that subject, and need not enter the lists with ».” But he goes 
“It may be well to define what is a conductor, A con- 
ductor is that whieh will permit the passage of heat through, or 
amonest, its particles. A non-conductor will not permit such pas- 
sage. Now, | have no hesitation in saying that, in that sense, water 
is a very perfect conductor.” Assuming © that sense” there may be 
no diflieulty, seeing that water will allow the passage of air, vapour, 
gras, or other clastic fluids to pass through or amongst its particles, 
His explanation, however, of a conductor, is entirely at variance 
with all authority. It is only necessary to add that, as all authorities 
concur in saying, that water is, if not an absolute non-conductor of 
heat, very nearly so, that it can be “a very perfeet conductor” may 
be left to the decision of the publie. 

Again —“ Mr, Williams’ argument that the moment we apply 
heat to water it becomes converted into steam or vapour, L cannot 
agree with, in the form in which he submits this proposition.” He 
then adds, “That part of the water is almost instantly vaporised, 
ean for a moment doubt.” Now that is all | contend for: 
my words are—The atoms of water (not the mass) which core into 
contact with the source of heat are at once converted into vapour. 
if « V. PP.” would read a little more, he, however, would tind many 
authorities who deny what he says (“no one can for a® moment 
doubt”), contending that vapour is only formed when the temperature 
of 212 dey. has been reached: that the heat previously applied has 
gone, vot to form vapour, but merely to heat the water which still, 
it is asserted, retains its liquid form. In this case, then, L have 
“VL EN" ranged on my side of the argument. He then goes on to 
aty, * But that this vapour remains one second in the water, | deny.’ 
He may deny—but the ev idence of the senses and sound reasoning 
is against his denial, which would at once go to dispute the whole 
theory and authority of Dalton, namely, that elastic thiids (of which 
vapour, Dalton himself admits, is one) are merely diffused, mechani- 
cally, in the water. This denial, then, needs no further illustration 

Again—to prove that the cloud-like forms observed in water, on 
the application of heat, are not due to the presence of vapour, we 
have this notable experiment: © Take a small glass phial and nearly 
till it with distilled water. Mix a few drops of spirits of wine with 
a teaspoonful of water, and fill a small glass tube with the mix- 
ture, Which is of course of a different density to the water in the 
phial Stop the upper end of the tube with the finger, and intro- 
duce the lower end nearly to the bottom of the phial. On removing 
the finger cautiously, we ean suffer the contents of the tube to tlow 
out slowly into the water contained in the phial. Lf we move the 
tube slowly through the water, we shall see the spirit of wine mix- 
ture ascend through the contents of the phial with precisely the same 
udy form that Mr. Williauis assigus to the prescnee of vapour.” 
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Now here we have the most decided proof of the soundness of 
Dalton’ ry aud my illustration of it, as given in my treatise: 
for to what cause ave these cloud-like forms ‘attribut able which he 

but to the diflevent and distinct properties aud densities of 





—the water and the the identical 
cause prevailing in the case of the water aud the capour in it, 
» their diferent and distinet es a agra s and densities. 

, of the expe vine ul to which “ V. VP.” refers in page 17 of 
ise, namely, that v apour being thin at the bottom, under 
dish, and collecting in the upper part of it, displaces the 
water, On this he observes, * Although this does to a certain extent 
prove the formation of yapour as soon as we apply heat, still it does 
not prove that the water is not heated.” Now | do not undertake to 
preve a negative, but if L show that the heat goes to the formation 
of vapour, t need not stop to prove that it is not otherwise employed, 
seeing that it cannot be employed in effecting a double purpose. 
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| opera and ballet will be a distinguished part. 


to prove that these same cloudy forms may with great propriety be 
considered to be heated water, for, as soon as water arrives at 212 
deg. we see them no more, simply because the water is of the same 
density throughout.” Here, however, is an assertion which a single 
experiment would have shown him was contrary to fact; for, if we 
raise the temperature in'’the water, not only to 212 deg., but even to 
220 deg., without ebullition, these cloudy forms are as visible as at 
any other period of the process. In my treatise I have distinctly 
shown that it is the mere agitation caused by ebullition which pre- 
vents them being visible at all times. 

Again, “Mr, Williams occupies much space in proving that the 
very instant we apply heat to a vessel containing water vapour will 
be found escaping from its surface. Now this I think is a plain 
proof that water cannot absorb steam with the avidity, and in the 
quantity that Mr. Williams supposes, for it is difficult to understand 
the reason why this steam should leave the body of the water so long 
before the point of saturation is reached.” From this it would appear 
that “ V. 2.” is ignorant of the fact that vapour is always rising 
from the surface, and escaping. He might as well say it is difficult 
to understand why all the vapour in water does not at once rise and 
escape, and the temperature of ice be reached. The vapour, as it is 
generated, becomes diffused through the whole body of the water, 
and it is only that portion which forms the upper stratum, in this 
diffusion, which can reach the air and escape. There are several 
minor points referred to in “ V. P.’s” communication which it would 
occupy too much space to notice, He concludes, however, with the 
following queries, viz. : 

Ist. “* What is the reason that we can heat water to 275 deg. if 
there is no air in it’ * [but what cannot be done, either with or with- 
out air], “and that it then explodes into steam” [which is an equal 
impossibility]? “ Why does the absence of air enable the water to 
absorb so much more steam, and why does it boil quietly 7” The 
absence of air has nothing to do with the water absorbing steam. 
Nothing is more susceptible of proof. 

2nd. What is the reason that we find little motes or points will so 
considerably reduce the absorbing power of water as to reduce the 
temperature from 217 to 212 deg. ? This is fully explained in my 
treatise. The main cause is, that points or motes of fo 
act the part of nuclei towards which the vapour, then in the water, 
and in excess of saturation, rushes rapidly and, forming lure globules, 
rises and is discharged ; and, as such vapour carried away the heat, 
the temperature must fall in a commensurate degree. 

3rd. “Is there any material of which vessels can be made which 
alter the absorbing power of water for the gases, as glass docs its 
power of absorbing steam?” The material of a vessel has nothing 
to do with this absorbing power of water; and glass has no such 
power as is here assigned to it. 

4th. “If we take asphere of iron and enclose a cubic inch of water 
in it, and raise the whole to 2,212 deg., will the water remain as 
water, or will it be converted into steam, no space being allowed for 
the smallest expansion?” Just as much of the water as receives 
heat will be converted into vapour; and if the limits of the irou be 
restricted, the whole will then be merely the case of high pressure 
boilers, 

I beg now, in my turn, to put the following queries to “V. P a 
callon him to answer them, Let him raise water in an open vessel, 
glass or iron, to the boiling point, and then, placing it ou the table 
before him, he will find a large quantity of steam rising for a cou- 
siderable time. Let him then say— 

Ist. Where does that steam come from, and where 
from which it is so continuously supplied ? 

2nd. Where, and when, was that volume of steam generated ? 

3rd, Where was, or is, the heat by which this continuous stream of 
steam was produced, seeing that no heat was applied to the vessel 
after being placed on the table ? 

Now | defy “ V. P.” to answer these questions satisfactorily, 
rationally, and scientifically, except in conformity with the theories of 
Dalton, and my exposition of that theory, which * V. 1.” has so 
thoroughly condemned. 

Liverpool, Feb, 20, 1861. 
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SUBMARINE CABLES, 

Sit,—Believing that the paragraph in your impression of the 8th, 
referring to the de cay of gutta-percha in cables, was inadvertently 
inserted, we feel sure you will do us the justice to publish the follow- 
ing correspondence on the subject. 

Gutta Percha Works, Wharf-road, 

February 20th, 1861. 


Tue Gutta Percia Company, 
Per John Chatterton, 
(¢ ‘opy.) 
“ Gutta Percha Works, 
“18, Wharf-road, City-road, 
* London, February 15th, 1861. 


“Dear Sir—In Tue Enaiveer of last week the following para- 
graph appeared: —* The report of the Electric and International 
‘Telegraph Company alludes to the great deeay of the gutta-percha 
covering of their cables.’ As this statement is caleulated to mislead 


the public as to the durability of gutta-percha in submarine cables, | 


and as we know of xo instance in which there has been any decay in 
gutta-percha when submerged, we shall feel obliged if you inform 
us whether your experience is not the same. 
“ We remain, dear sir, 
* Yours respectfully, 
“Tue Gurra Percua Company, 


* Latimer Clark, Esq., 
* Per John Chatterton. 


“ Engineer, (Signed) 
* Electric Telegraph Company.” 
“The Electric and International Telegraph Company. 
“ Engineer's Office, Great Bell-alley, 
“February 16th, 1861. 

“ Gentlemen,—You will perceive, in reference to the last half- 
yearly report of the company, from which the information in THe 
ENGINEER Was doubtless derived, that my remarks had reference 
the use of gutta-percha when exposed to the air, and not to sub- 
marine cables. | have never yet seen a case of decay of gutta-percha 
in submarine “Lam, gentlemen, 

* Yours very faithfully, 
(Signed) + Larimer Clark. 


cables. 


“The Gutta Percha Company.” 





A CONTRAST, OR TIMES “PAST” AND TIMES “ PRESENT.” 

Si,—Last night, whilst looking over the second volume of an 
octavo work called “ Saturday Night,” printed and published by and 
for Hodgson and Co., of Newgate- street, in the year 1824, 1 
stumbled on the following paragraph, which 1 have thought might 
be considered amusing to your readers. [accordingly send it, in 
order that if deemed worthy a place in your valu ible journal, you 
will kindly afford it. CF. 8. x. 

London, Febru: ary 20, 1861. 

“The following is an excellent piece of fudge in the Major 
bow line of invention :—* There are at present building in Canada 
two steamships, which for size not only eclipse every vessel which 
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has hitherto been built for that purpose, but may vie with those | 
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ssels will be 


immense —— islands which were in existence in 
Ptole my. The burden of each of these tremendous ve 
more than 4.000 tons; and their purpose is expressly for commerce 
aud the accommodation of passengers across the Atla 
sea motion can be avoided, it appears a family m: joy every 

ry for the six weeks or two months they may be on board, 
ich they might have done ashore. Live stock of every deserip- 
tion will be ke spt for use and amusement. Gardens will be held on 
board, so that the dairy, the farm, and the conservatory will yield 
their choicest stores to the passenger. A theatre will be titted up, 
and a person is actively engaged im forming a company in which the 
In that part of the 
ship called the manger, a fresh water pond of considerable size will 
be constructed to contain river fish, and afford the sport of angling. 
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Again, “ The very fact (that water is @ uon-conductor) goes far | There will also be an academy for the education of youth of both 


sexes, and apprentices will be taken by artificers and mechanies who 
will practically instruct them i in sailmaking, rigging, carpentry, shoe- 
making, tailoring, &e. &c. 





GEOMETRICAL CONSTRUCTION OF THE HEPTAGON. 

Sir,—I was much pleased on seeing Mr. Brotherton’s letter on 
the geometrical mode of constructing an heptagon, and should feel 
greatly obliged if he or any other of your numerous scientific corre- 
spondents would favour us with the solution of the problem for 
tri-secting an angle geometrically, as propounded by Plato and 
other ancient geometricians, by rule and compass only, but with a 
proper demonstration ; or if they can inform us if it ever has been 
done, and in what work such solution is containe od, or if they would 
repeat the same for insertion in your valuable pages ? 


Feb. 20, 1861. Now Susi. 


A TELEGRAPH TO AMERICA, 

Sin,—With reference to Mr. Harrison's letter in Tur Enciverr 
of sth instant, and without entering into the question as ° who first 
promulgated the idea of an electric telegraph to America, by Iceland, 
regarding which it is suspected much more could be said than has 









len matter | 


and | 
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tie. Provid: al | 


been said by Mr, Harrison, I would ask if Mr. Harrison and “ other 
electricians” had known so well and so thoroughly the great supe- 
riority of the northern route, as he now represents they did, why 
did he and the *y allow it to be abandoned, and its vastly inferior 
i rival—the southern route—to be adopted, and this, so far as I am 
aware, Without their sending forth any clear, decided voice of warn- 
ing in any of the public prints against the extreme folly of such a 
course Mere private talk, in such matters, is of no value what- 
ever, onc must go for nothing. And allow me further to add, that 
while | was condemning, mainly in your columns, the southern, and 
upholding the northern route, Mr. Harrison and * other electricians ” 
never said a word, Mr. Harrison now, therefore, seems inclined to 
claim for himself far more credit than in the circumstances he appears 
to be entitled to do. 

A superstitious idea got up (for there is superstition in science as 
well as in religion) that men commonly known by the name of 
“electricians” were a sort of Pucks redivivus, who could do any- 
thing they pleased in the way of laying a tele sgraphie girdle round 
| the carth, though not exac tly, perhaps, in the space of forty minutes. 
Lord Bacon said, 250 years ago, that man, in order to acc ‘omplish his 
objects, must become the humble servant and inte rpreter of nature. 
It is in this way only that he becomes her master. But forgetful of 
this great truth—if they had ever known it—certain men undertook 
what L hesitate not to characterise as one of the most gigantic pieces 
| of humbug and folly the world ever saw, name ly, the construction of 
atelegraph from Ireland to Newfoundland, with all its enormous 
difliculties, with all its overwhelming risks, in violation of every 
sound scientific and commercial principle ; but having (1 am com- 
pelled to say it in the cause of truth, however harshly it may sound) 
American quackery, recklessness, and greed as the mainspring of 
the whole, and which ended in enabling Mr. Cyrus Field and his 
comrades to pocket £100,000, or so. Barnumism may, perhaps, be 
all very well, very smart, and very amusing in ordinary matters ; but 
it altogether fails, and is most disgusting, in connection with a great 
enterprise like the formation of a tele ‘graph from Britain to America, 





requiring the highest measure of science and judgment. But, so 
far as 1 am aware, Mr. Harrison never interposed the slightest 


public check or warning against all this procedure, though he now 
says that he knew so much better—in short, he completely hid his 
candle under a bushel; and that, too, at the most critical time. 

Mr. Harrison says that, “irrespective of party,” he has been doing 
so-and-so, I do not, perhaps, exactly apprehend what he may mean 
by the phrase * irrespective of party,” but L must avow to him that I 
am a thorough party man myself. L humbly beg leave to say that L 
belong to the party who like to see those who, when all others were 
at fault, have shown unmistakeable intellect, comprehension, and 
judgment in any matter whatever, elevated to power in reference to 
the couduet of such matters. 1 belong to the party who wish to see 
quackery, recklessness, injustice, and greed thrust aside; who wish 
to sce Inere energy and reckless * go-a-headativeness” brought under 
thorough subjection to the intellect and the morale. Mere energy 
and * go-a-headativeness,” however blind, reckless, and unjust, have, 
as Lord Bacon said (he alludes to them under the term of * bold- 
ness”), a Most imposing effect upon the unthinking multitude, until 
their practisers are found out to be the impostors and misleaders they, 
‘in general are found to be in the end. 

Mr. Harrison talks sanguinely about the great labours and 
expenses now being incurred to establish the enterprise in which 
Colonel Shaffner is principally concerned. Were mere labours and 
expenses all that was necessary to insure success, then the Valentia 
| line ought most assuredly to have been the very greatest success ; 
; but something more, let me tell Mr. Harrison, is required. 1 once 

saw a very amusing account by Mr. Cyrus Field of all his great 
| labours—labours which ended, however profitably for himself and 
| his « ig ene very unprotitably for all others concerned. 

Mr. Harrison says that he has never seen any statement of Colonel 
Shaffner's that it was impossible to establish electric communication 
between Britain and America. <All I have to remark on this point, 
in the meantime, is that the Colonel himself, who, there is goc 
reason for believing, is a regular peruser of your columns—a fact 
highly ereditable, and, no doubt, highly advantageous to him—has 
not called the assertion in question. 

Mr. Harrison then quotes a statement from a book of Colonel 
Shatfue which L beg leave, as it is short, and for the sake of 
The quotation is:—* L will not say that 
be sent from Newfound- 











x 
clearness, again to quote, 


agalvanie or magnetic current can never 
land to Ireland, but I will say that, with the present discoveries 
of science, 1 do not believe it practicable for te Les jhic service.” 
Mr. Harrison praises the statement as a true prediction. 1 beg 
| leave to say, 3 the contrary, that it was completely refuted by the 
result. The Valentia line Was a most encouraging success on the 
only point on which the Colonel predicted it would fail. The 
current of which he thus ane so doubtingly, so unfavourably, 
worked we ™ and was thoroughly practicable for tele sgraphie service ; 
for, beyond all doubt or denial whatever, numerous messages were 
conveyed | yy its means across the broad Atlantic. 1 have often 
submitted before, and now submit again, that the true reason of the 
ultimate failure of the cables of the Valentia line to work lay simply 
in this, that the enormous pressure of the water upon the cable at 
two miles depth enabled the water to penetrate through the insulat- 
ing medium into the wire, and thus drowned the tric currents, 
Till then the currents worked well, in thorough detiance and falsifi- 
cation of the Colonel's prediction. 
| And here I beg leave to be allowed to bring before your readers, 
| and especially ore those connected with submarine tek graphy, 
an indisputable fact in corroboration of the views expressed in last 
raph as to the real cause of the failure of the Valentia eable to 
} work, When an empty glass bottle, tightly corked, and hermeti- 
| cal lly sealed, is sunk down into the sea from 100 to 200 fathoms— -if 
L recollect the depth rightly—and is then pulled up, it is found to be 
in all respects in the 1¢ condition as when it went down, with 
this most remerkable differenee—that it is filled with water. Could 
show more clearly, more convincingly, the intense pressure 
insinuating power of water when it thus penetrates 
through glass itself at so short a distance down? And if this most 
; curt ious and instructive result takes pli we at a de yp th of 200 fathoms, 
| how irresistible must be the intensity of the pressure, and the in- 
| sinuating power of water at 2,000 fathoms down! No wonder that 
the Valentia cable ultimately gave way before it. And must we not 
learly hold that the same fate will overtake all sin " ur cables laid at 
‘sume depth ¥ And it is on this true, simple, and most forcible 
ound that I have so strenuously advocated in your columns the 
One attacked me 
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adop tion of surface cables in deep sea te’ egraphy. 


for doing so—my friend * Bottom” — but whether he possibly 
might, by mere accident, be right in his views or not, still I 
think I showed that in reality he did not know what he was 
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speaking about---which was principally regarding the effect of the 
tide and eurrents—-while all the time was rather amusingly 
aceusing me of ignorance. No one has yet shown any reason for 
hok ling that, ina mechanieal point of view, the system of surface 
cables, as proposed, could not be carried out, Until this be done, or 
until some other reason emerge, showing its impracticability, there 
is the clearest, the strongest reason for holding that surface eables 
form the sole solution of the insurmountable obstacles presently 
attendant on ocean telegraphy. 


he 


Finally, I beg leave to impress upon you, Sir, and upon all who 
have any influence in the matter, that it’ be seen that any attempt 
to be again made to get a telegraphic cable laid between Britain and 
America be gone about with the utmost caution and wisdom, so as 
to ensure success, and with no quackery, recklessness, and personal 
greed to taint its execution, and to defeat its noble object. 
should a second cable fail through ignorance recklessness of 
natural laws, or want of skill and judgment on the part of those 
conducting the enterprise, the project of an electric telegraph lo 
America will then be so thoroughly submerged in the Slough of 
Despond that no amount of energy, whether based on quae kery, bad 
judgment, ignorance, and pe rsonal greed, or on knowledge, wisdom, 
and benevolence in their purest as} cts, Will be able to extricate it, 

Edinburgh, February 19, 1861. li. kK. 
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SLIDE 

Sm.—tIn reply to Mr. Paton’s letter 1 beg to submit the following 
graphie construction of slide valve movement:—Let A B be the 
centre line of motion: on e7 as a centre, with the length of crank, 


VALVES, 





describe the circle BCD FE; on the same centre with the radins of 
eccentric inscribe the circle be de. It is required to shut off steam 
at zrds of the stroke of piston: divide B D into three equal parts, of 


For , 


which B 6’ is two and D d’ two; then 0’ and dare the positions of 
ston at the points of suppression for their respective strokes on 

‘and d’ as centres: with the length of connec ting- rod intersect the 
centre line of motion at the points gq’: on gg’ as centres; describe 
the ares b' b” d’ dl’, dvaw bed" ec’. b” is the position of the centre 
of the crank-pin for the stroke Bb’; and the are B b” contains 117°; 
d” is the position of the centre of crank-pin for the stroke D d; and 
the are D d” contains 104°, 

It is now required to tind the lap of valve necessary to suppress 
at ards of the stroke. Set off ei equal the angle of lead, and e & 
equal to grds of ¢ e; draw k i’ parallel to the centre line of motion ; 
bisect the are #’ i in vx with the chord of the are kn, and on the 
centre line of motion d and J; set off the ares 0 0” as the position of 
the centre of eccentric at the commencement of the strokes B and D, 
draw o 0’ parallel to ¢ ec’; ¢’ 0’, minus the lead, is the lap of valve 
necessary to shut off steam at grds of the stroke. Set off o p equal 
to 117+: p is the required position of eccentric at point of suppression, 
for crank and eccentric describe equal angles in equal times. On 
oand p as centres, with the length of eecentric-red cut the ares in 
the point 7, on 0” p’ as centres, with the same radius, cut the ares in 
8, on 7 and s as centres, with any convenient length of lever, cut the 
ares in ¢, on fas a centre, with the same radius, deseribe the are u w! 
as the path of vibration of the lever ¢ rts; draw r v parallel with 
the centre line of motion, and v = at right angles cutting the ares in 
s, bisect ¢ s in w, and draw w w’ as the plane of valve spindle on 
and s as centres, with the length of valve-rod, cut w w in @ x; there- 
| fore x a’ is equal to re, and seasibly equal to 0 0’, equal to twice 

the linear advance of the valve, therefore sensibly equal admissions 
are had with equal lead, and it is done by the position of the fulerum 
t of the lever ¢v ¢s diverting the end of the eccentric-red from its 








(may T use the expression ?) legitimate course, T hope Mr. Paton will 
reconsider his decision, and proceed with the discussion, 
February 17th, 1861. Thomas Apams. 








SOUTH WALES INSTITUTE OF CIVIL ENGINEERS. 


Tre usual quarterly meeting of the members of this valuable 
scientific institution was held in Cardiff, on Wednesday, the 13th 
inst. The president of the year, Lionel Brough, Esq., the Govern- 
ment Inspector for the West of England and Monmouthshire Dis- 
trict, being unavoidably absent, having to atte eer at the inquest at 








Risca, the chair was taken by W. 5. ¢ ‘larke, Esq., CLE,, the ex-pre- 
sident. The attendance of members was ee smaller than 
usual, In the room was exhibited a number of models and diagrams, 


safety-lamps, specimens of iron ore, coal, &e. An apparatus for 
destroying the explosive gas in coal mines was also —? and 
received considerable attention. This . is shown by Mr. J. G. 
Williams, of Blaenavon, and possessed, beyond the mere character 
of nevelty, the important feature of being simple and cheap in con- 
struction. The plan recommended is to pk vee pipes of a proper size 
at the bottom of the pits, and vertical pipes of a given height are 
attached at various distances, in which the gas is supposed to aceu- 
mulate, and passing along the horizontal pipe is thus conveyed to 
the pit’s mouth. At the pit’s mouth it is burnt, and continues ‘burn- 
ing as long as the pit is in any measure injurious for the workmen. 
The minutes of the last meeting were first read and contirmed, after 
which Mr. Bingden (the treasurer of the society, who acted as secre- 





tary in consequence of the illaess of Mr. Williams, secretary), an- 
nounced that the following gentlemen had been duly elected 
members of the institute during the _ year :—Mr. H. Bowen, 





og Mr. J. Trotter, Newnhays; Mr. 'T. D, Steele, Pontymeister ; 






Mr. E. Bevan, Bristol; Mr. Matthew “vides nog Swansea; Mr. J. 
Trevellian Jenkins, Swansea; and Mr. W. Jenkins, Aberdare. In 





compliance with notice given at the last meeting of the institute, 
Mr. Alexander Bassett, C.E., proposed the following rule :—* That 
members who have filled the office of president shall continue on 
the council as past presidents.” Mr. Bassett remarked that such a 
plan was adopted by the London Institute, and he believed it | 
act for the benefit of that of South Wales if adopted. My. C. James 
seconded the resolution, and after a short discussion it was carried 
unanimously. ‘The chairman announced that the first paper entered 
for discussion was that written by Mr. Dorman upon “ The Extent 
to which the Mechanical Power € ‘apable of being Produced by the 
Combustion of Fuel is and may be Utilised in the Steam Engine.” 
This valuable paper was read at the last meeting of the lustitute, 
and it made the startling assertion, based upon scientific experiments, 
* That the best Cornish engines raised 1,000,000 Ib, to the height of 
1 ft. of every pound of coal consumed, so that one-e ‘ighth of the 
actual force is made ; railable, or only one-eleventh or one-twelfth 
of the force theoreticaily is applied in practic Mr. Menelaus, in 
the unavoidable absence of Mr. Dorman, move d the a of 








the discussion, which was agreed to. The paper by Mr. O. Pearee 
upon * A Simple Form of Diagram ag showing the Motion of 


Valves in Steam Engines,” was next read. Mr. Menelaus said he 
did not see how there could be any discussion upon this subject. 
He thought it was a most ingenious method of showing the work- 
ings of valves, but all they could say in the matter was that they 
were deeply indebted to Mr, Pearce for the ingenuity of his diagram. 

The Chairman said that he hoped the paper would produce some 
discussion. Mr. l’carce was one of the first mechanical engineers of 
the day, aud he must have been impressed with the idea that what 
he produced was something valuable, something new, and something 
worthy of the institute of which he was a valuable member. Al- 
though he (the chairman) was not a mechanical engincer himself, 
he must confess that, knowing Mr. Pearce’s great ability, he 
thought the paper could not be passed over without some notice 
being taken of it. He thought there was something very valuable 
in the indicator, and, therefore, the public ought to know something 
of it. He, therefore, asked them to consider the subject, and 
offer some remarks upon a diagram which was worth so much 
merit. 


Mr. Pearce said his diagram possessed the facility of very 
easily showing the motion of ‘the ¥ valve, thereby saving a good deal 
of time. 


Mr. Mitchell said he thought the diagram of a most intricate subject, 
most ably illustrated, and very simple; in fact, he might say he 


never saw a thing in his life better adapted to show the effects of the | 


action of steam on the piston. 
diagram be 
the matter. 
engines which acted in a way far more laborious than the system 
presented by Mr. Pearce’s diagram. He thought that they ought to | 
be very much obliged to Mr. Pearce for the modest way he had 
brought forward this important subject, in saying “that it was 
nothing but a simple diagram.” He (Mr. M. ) considered it a most 
important subject, and that Mr. Pearce was deserving of their very 
warmest thanks. 

The chairman remarked that Mr. Pearce had done good service 
to the institute by giving the indicator. 


He spoke thus in favour of the 
vse he had hada great deal of trouble and experience in 








He had had to make models of valves when he made | 





. Mitchell said he hoped to be allowed to make one remark fur- 
ar pies the subject. The diagram showed a valve on the back of 
the side valve in a slow working engine, as worked by eccentric, 
which was just the same as having one lurger than the other. Now, 
as Mr. P. had the valves working by eccentries of the same size, he 
thought at the first moment it might have been a mistake, but on 
looking close into the matter he saw that the lever intervening be- 
tween the valve and the eccentric was of a different length, 
which amounted to the same thing as the eccentrics being of the 
same size, 

An interesting paper upon the Cornish Engine, by Mr. Sims, was 
next read, but not discussed, the author not being 7) ut. 

Mr. A. Bassett, CLE, then read hix paper on “ The Large Propor- 
tion of Coal Lost in Working.” After a few introductory 
observations, the writer stated that the two recognised systems of 
working coal were the “ long-wall” and the “ pillar and stall 
system.” Six examples of the yield of coal by these two systems, 
over areas varying from 12 to 88 acres, were given, together with 
the specific gravity of the coal worked, and the actual quantity of 
coal existing in the veins. From these examples it appeared that, 
under the long-wall system, the loss of the coal left in the various 
working places of the mine is not greater than from 2°14 to 6-40 per 
cent. of the actual contents of the mines, whereas, in the examples 
varying from 35 to 82 acres, the loss was from 35 to 40 per cent. 
Mr. Bassett, in conclusion, advocated the long-wall system as being 
more applicable to this district. 

The Chairman complimented Mr, Bassett upon his paper, and 
regretted that 40 per cent. was lost on the raising of coal in South 
Wales, whilst, in Somerset, coal could be raised at a loss of between 
2 and 3 per cent. He strongly advecated the long-wall system, or a 
modification of the pillar and stall system. He considered long-wall 
best for the landlord, the lessee, and the workman. 

Messrs. Menelaus, Evans, Bedlington, and others took part in the 
discussion, in which the chairman pointed out the susceptibility of 
improvement in working coal in South Wales, particularly in the 
districts of Merthyr and Aberdare, where the pillars were too thin. 

On the proposition of Mr. Roberts, of Rhymney, seconded by Mr. 
Bedlington, a vote of thanks was passed to Mr. Bassett. 

Mr. Brown read his paper “ On the Ores of Northamptonshire ;” 
and in reply to the chairman said that for railway iron there could 
not be better than the Northampton, whilst he could not recommend 
it for mercantile purposes. 

The Chairman having eulogised Mr. Brown upon the merits of 
his paper, Mr. Menelaus proposed, and Mr. Hosgood seconded, a vote 
of thanks to the writer, which was carried by acclamation. 

The paper written by Mr. C. H. Waring, of Neath, on “ An Im- 
proved Miners’ Safety Lamp,” was then discussed. The lamp, when 
locked, cannot be reopened without the light being first extinguished, 
and thus the very object which the collier has in removing the head 
of the lamp—viz., obtaining more light—is entirely frustrated, The 
lamp in question is constructed with an extinguisher and a spring 
catch, or other fastening for securing the cover or movable part, and 
is said to be so combined that the said spring or other fastening can 
only be released by bringing down the extinguisher so as to cover 
the wick and extinguish the light. 





Mr. Waring was not present, and the chairman invite d discussion, 

Mr. Parry was of opinion that although the lamp was a great im- 
provement, it could be greatly improved by making the extinguisher 
fit the wicker holder tighter and by an universal agent at the top, 

Mr. Menelaus said the lamp was a very ingenious one, but Mr. 
W.’s principle was not adapted to the ordinary Davy’s lamp, which 
was locked by a screw. He thought a better, ¢ heaper, and a more 
simple plan might be produced. 

The C ‘hairman: So far as it goes, then, it is in ~ right direction. 

Mr. T. Evans said the lamp could be opened ; the 1yv pressed the 
gauze of the lamp down on the spring and turn a the same time it 
was possible to open it, but that might be overcome by rivetting the 
wire to the rim. Another objection to the lamp was that colliers 
after extinguishing it might re-light it with a lucifer. The best 
lamp he had seen was one made by Mr. Danicl, of Bryndu. 

A letter was here handed in to the chairman stating that Mr, 
Warren could not attend, and asking for an adjournment of the 
| discussion; which was acceded to, 

Mr. Menelaus produced an improvement upon the lamp. He said 
that one of his men at Dowlais, named Herbert Davies, had proposed 
a very simple plan. He took a small tube with three springs, which 

over the wick tube of the lamp. The lamp was lit and the 
gauze screwed on, and in taking it off the springs attached them- 
selves to the gauze and drew the tube over the wick tube, and thus 
put out the light. 

Mr. 'T. Evans argued that it was necessary to have a lamp that 





would not get out of order soon. 
Mr. Menelaus said that by Mr. Davies’ plan a collier could not 








re-light his lamp without a red hot wire; so that if a man brought 
his lamp back unlighted it showed that he had lifted up the gauze 

The discussion was then adjourned, and the meeting was brought 
toa close, The members and friends of the institute dined together 
in the evening at the Cardiff Arms Hotel. 


LAW INTELLIGENCE. 





COURT OF QUEEN'S BENCH, Guivpnact, Fen. 19. 
(Sitting at Nisi Prius, before Lord Chief’ Justice Cocksurn and a 
Special Jury.) 

BLYTH ® SAMUDA, 

Mr. Boviia, Q.C.,"Mr. Lush, Q.C., and Mr. Turner appeared for the 
plaintiff; and the Solicitor-General, Mr. Collier, Q.C., and Mr, 

Cleasby for the defendant. 

The plaintiff in this action, Alfred rig Was an engineer at 
Limehouse, and he sued the defendant, J. D. Aguilar Samuda, an 
iron shipbuilder at Poplar, to recover damages for the breach of a 
contract into which the parties had entered on the 16th of August, 
1858, whereby the defendant had contracted to build an iron steam- 
tug for the plaintiff, according to the specifications annexed to the 
agreement, for the sum of £5,000, The plaintiff complained that the 
vessel was not built according to the specifications, The defendant 
pleaded the usual pleas, and also an equitable plea, in which he 
alleged that the variations were made with the knowledge and con- 
sent of the plaintiff, and that he waived them. 

lt appeared that the plaintiff had entered into a contract with the 
Mayence Steam Towing Company to supply them with an iron 
steamtug, of a shallow draught of water, to be used upon the Rhine, 
and entered into a sub-contract with the defendant to construct the 
hull of the vessel, to which he was himself to add the steam-engine 
and boilers. The agreement with the defendant recited the con- 
tract with the Mayence Company, but it bound the defendant to 
construct the vessel according to the specifications annexed, Accord- 
ing to these specifications the deck-beams were to be of iron, 
fastened to the sides by knees and angle irons, aud the whole were 
to be connected by two stringer plates lying on the ends of the deck 
beams and running from end to end of the vessel, and rivetted to the 
deck beams and connected with the sides of the vessel, The 
defendant, however, substituted wooden deck beams for the iron 

3, and, instead of the iron stringer-plate, he put a wooden shelf, 
his object in, so doing being to lessen the draught of the vessel, and 
to secure that it should not draw move than 3 ft. of water. ‘The 
vessel was constructed throughout under the inspection of the plain- 
tiffs manager, and before it was launched the plaintiff called the 
defendant's attention to the deviation from the specifications, and told 
him that the responsibility of its being satisfactory to his Mayence 
friends must rest with him, The defendant replied that the Mayence 
Company, in their specification of requirements, asked for wooden 
deck beams, and that, when wooden deck beams were adopted, 
a wood shelf was invariably given to attach them to, and not an 
iron stringer, and that throughout the vessel he hud, as arranged 
with the plaintiff, adopted the requirements received by the 
plaintiff from abroad, and in no ecuse done an,thing inconsistent 
with them. The plaintiff again wrote to sa, ue was glad to find 
the defendant thought the arrangement would be satisfactory to the 
Mayence Company, which was his only object in calling his atten- 
tion to the point, as he was desirous that no cause of complaint 
should arise against the builders. ‘The vessel was finished and 
launched on the 18th of December, 1858, and, after being fitted with 
her engines by the plaintiff, two atte mpts were made to steam over 
to Rotterdam, but, as the weather was unfavourable, the vessel re- 
turned, A third attempt was made in fair weather, but the vessel 
met with a heavy swell from the North Sea, which eaused it tu pitch 
and labour a good deal, and the result was that on its arrival at 
Rotterdam, the Mayence Company would not accept the vessel, 
The sides of the vessel had bent, or “ buckled,” and the bottom had 
sunk six or seven inches in the middle. A claim was made upon 
the insurance company for damage done by the perils of the sea, 
and £850 was paid; but, as the company would not accept the 
vessel under their contract, the pluntiff eventually made a new 
contract with the Mayence Company, and sold the engines to"them 
at a reduced price, and the vessel, for which he had paid the defend- 
ant £5,000, for £1,450. He now sought to recover the difference in 
the present action, upon the ground that the “ buckling” of the 
vessel, which caused the Mayence Company to reject it, was caused 
by the substitution of wooden deck beams and a wooden shelf, for 
the iron deck beams and iron stringer plate. Several scientific wit- 
nesses were called to support this view of the case, 

The defence was, that it was necessary to have wooden deck 
beams in order to secure that the vessel should draw only 3 ft. of 
water, and that the deviation from the specifications had been 
adopted with the plaintiff's full knowledge and consent, in order to 
secure this result, and that it had been finally accepted by him, and 
paid for in satisfaction of the contract, The defendant's witnesses 
attributed the * buckling” to the stormy weather which the vessel 
encountered, and for which it was not adapted, and not to a devia~ 
tion from the specifications; and they gave it as their opinion that 
a vessel constructed with a strong wooden shelf, as this was, was 
better adapted to resist the force of the waves than if it had been con- 
structed in accordance with the specifications, with iron deck beams 
and an iron stringer. 

‘Towards the end of a three days’ trial, Lord Chief Justice Cock- 
burn summed up the evidence, and eventually left three questions to 
the jury—1l. Whether the deviations were made with the consent 
of the plaintiff ; 2. Whether the vessel was accepted by the plaintiff 
in satisfaction of the contract; and, 3. Whether he kept the ship an 
unreasonable time ? 

The jury retired, and on their return into court answered all the 
questions in the affirmative, and so found for the defendant. 









Srreer Ramways.—“ A Solicitor,” in a letter to the Times, 
deprecates the manner in which the street railway scheme is being 
hurried through Parliament as « private bill. It proposes to authorise 
the company to lay down rails along the surface of such of the 
streets of the metropolis, or of any other towns in the United 
Kingdom, as shall be selected with the consent of the parties having 
the control or the duty of directing the repair of such streets, and to 
give to the company the exclusive right of using carriages with 
flange wheels on such rails, reserving to the public the right of using 
the rails and plates with carriages having common road wheels, 

Foxrtirications at Mitrorp Haven.—-The new fortifications for 
the defence of the dockyard at Pater and Milford Haven will now 
be carried on with the utmost vigour. A circle of defeuces has been 
planned out, which, when completed, will perfectly surround the 
dockyard at suitable distance, and also be capable of rendering 
mutual support and assistance, ‘I'he various places on the coast 
where a landing might be effected are also to be properly protected, 
In the Haven, forts are to be completed at Popton Point, South 
Hook Point, the late signal station, together with the enlargement 
and almost rebuilding of the battery on the South Stack Kock, in the 
centre of the Haven. The battery at Popton Point, near Milford, 
will be most commanding, both in armament and position, and will 
be named the Cambridge Battery. The Stack Rock fort is situated 
in the centre of the Channel, and is to be made very formidable 
instead of a mere three gun battery, as heretofore, The new works on 
the south shore and the one at Scoverston on the north, ine luding 
the cost of the land, are estimated at £220,0.0, The fortification to 
be erected at Bulwell on the south side is to cost £100,000, The 
present defences consist of the Blockhouse Point Battery, mountin 
six 68's; the Dale Point Battery, with seven 68's and two 32's; an 
Thorn Island Fort, mounting nine 65's, and the fort at the weeters. 
extremity of the dockyard, These defences, with those now in 
course of erection, will render it impossible for an enemy to reach 
the dockyard by water without running the gauntlet of a very heavy 
cross-fire. 
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Since the first application of steam power to farming purposes 
it has been more or less desirable to make the engine self-propelling, 
so that in taking it from one farm to another, as has often to be done, 
the necessity of from five to ten horses may be dispensed with. 
Some of our makers of portable engines have turned their attention 
to this matter, and among those who have most successfully supplied 
the want in question is Mr. ‘Thomas Aveling, the well-known 
implement maker, of Rochester. Without emulating the ingenuity 
displayed in the “traction engines,” Mr. Aveling has contented 
himself with applying, to the ordivary portable engine of the farm, 
such means of self propulsion as shall secure its progress from one 
estate to another, the speed being slow and under complete control, 
no matter how hilly, rough, or heavy the roads, 

The illustration represents one of the present style of portable 
engines, geared for self-propulsion, according to his recent patents, 
In the cugine formerly made by Mr. Aveling, and illustrated in 
Tur Esxaineen of April 27, 1860 (vol. ix. p. 268), the eylinder was 
placed over the fire-box. It is now placed in the smoke-box, and is 
surrounded, besides, by a steam jacket. The heavy tly-wheel is 
brought, therefore, over the driving wheels, upon which, indeed, 
the whole weight is nearly balanced. The steering apparatus 
has been changed, also, a thin dise wheel, not more than ¥ in, or 
fj in. thick at the edge, being employed as a steerer and placed 
between the shafts, to which, when desirable, horses may be attached 
to haul the engine, as when the steam is down, or in the event of an 
accident. This steering wheel perfectly controls the course of the 
enyine, even when turning at right angles and with a train of 
thrashing machinery behind. The single-cylinder engine is geared, 
ax shown, by gears and a piteh chain to the right-hand driving 
wheel The bearing of the small chain pinion is held in a 
box, which is seated in a curved slot. When the chain has become 
worn this box may be set forward by a set-screw, shown in our 
illustration, this being one of the essential features of Mr. Aveling’s 
patent of 1859. The driving wheels have rims 12 in, broad, but they 
take that bearing only when running on soft ground, A tyre 4 in. 
wide is applied in the middle of the width of each rim, and on firm 
ground the engine runs on these tyres only. On very steep or 
otherwise bad roads the angle iron clips, shown enlarged, in a 
separate figure in our illustration, may be quickly attached to the 
wheels, and still more quickly detached when they are no longer 
required, ‘The wheels are so connected with the axle that either 
one may be instantly disconnected so as to afford every facility for 











turning sharp corners, 

On ‘Tuesday last a trial of two of Mr. Aveling’s engines was made 
in the neighbourhood of Rochester, in the presence of a number of 
yentlemen interested in the application of steam to agriculture, 
One of the engines was of Messrs. Chuyton, Shuttleworth, and Co.'s 
make, with Mr. Aveling’s self-propelling apparatus applied, the 
driving-wheels being those of the identical locomotive (bought from 
the South Eastern Railway Company), the boiler and cylinders of 
Which went into the Arctic steamer Fox. ‘The other engine was o.e 
of Mr. Aveling’s own make, and of the pattern shown above. This 
had a 9-in, cylinder, 12-in, stroke, and 54 ft. driving-wheels, geared 
to make one turn for every nine of the erank, ‘The weighs, 
including 3 ewt, of coal and 150 gallons of water, was about 7} tons, 
The steam was maintained at about 70 1b, pressure, and the speed of 
the erank-shaft varied from 120 to 140 turns per minute. The 
engine drew behind it a threshing and a cleaning machine weigh- 
ing, together, in the neighbourhood of six tons; the Cheyton and 
Shuttleworth engine also drawing a thrashing machine. A circuit of 
about five miles was made ever a very hilly portion of the parish of 
Vrindsbury, adjoining Strood, The engines and trains ascended and 
descended long inclines of 1 in 12, maintaining a uniform speed of 
nearly three miles an hour in both directions, generally making an 
abundance of steam, moving with great steadiness, and steering with 
the utmost ease in any direction desired. The ground included hard 
gravel and heavy clay, on both of which the engines proceeded 
without difficulty, On their return they came through the main streets 
of Strood, crossing the new bridge, and passing through the principal 
streets of Rochester on their way to Mr. Aveling’s works. A great 
number of horses were passed, but none exhibited any signs of alarm, 
even When the strange procession came suddenly upon them. The 
engines were in perfect order at the completion of the trip, and their 
performances gave much satisfaction to those who witnessed them, 





NoORTHAMPTONSHIRE Trox,—An interesting paper on the iron ores 
of Northamptonshire, prepared by Mr. W. Brown, of the Darlington 
Mines, Northampton, was read before the South Wales Institute of 
Engineers at their quarterly meeting in the Town-hall, Cardiff, last 


Roya Navan Evxaineers.—The following appointments have 
been made :—William James Robinson, acting third-class assistant- 
engineer, to the Fisgard, for service in the Widgeon; James H. 
Walton, acting third-class assistant-engineer, to the Cumberland, for 
service in the Wildfire; John Flintoff, William H. Keats, and James 
Petts, acting third-class assistant-engineers, to the Asia, as super- 
numeraries. William Lronmonger and Richard H. Jenkyn, second- 
class assistant-engineers, to the Nile, for service in the Nimble; 
Robert W. Watson, second-class assistant-engineer, to the Indus, 
for charge of the Charon; Daniel Ferguson, third-cl assistant- 
engineer, to the Indus, for service in the Nimble ; George Alexander, 
acting third-class assistant-engineer, to the Emerald ; Henry Vateher, 
acting third-class assistant-engineer, to the Indus, for service in the 
Orlando, 








Trape Marks.—The Lord Chancellor's Bill makes every one of 
the following acts to be a misdemeanour if done with intent to 
defraud :—1, For any person to forge a trademark, or so imitate itas 
to be likely to deceive ; or to apply a trade mark, genuine or not, to 
any chattel not being the manufacture denoted by such trade mark ; 
or, 2, to sell or expose for sale any chattel with such a forged trade 
mark or imitation, or with any trade mark which shall have been 
applied without lawful authority or excuse (the proof whereof shall 
lie on the party accused); or, 3, to put upon any chattel, or upon any 
case, Cover, Wrapper, cask, bottle, reel, stopper, label, or other thing, 
in, on, or with which any chattel shall be intended to be sold or 
exposed for sale,or for any purpose of trade, any false indication, 
statement, or description of the quantity, measure, substance, or 
material of such chattel or any part thereof, or of the manner or 
place in or at which, or of the person by whom, such chattel was 
manufactured or produced, or was or is dealt in; or, 4, to sell, or 
expose or keep for sale, or for any purpose of trade, any chattel 
with such false indication, &e., as above described; or, 5, to forge or 
imitate (so as to be likely to deceive) any name or mark used to 
denote any picture, &e., model, sculpture, or other work of art to be 
the production of any person alive or dead, or to apply any such 
name or mark to any picture, &e., not the production of the person 
denoted thereby, It is not to be necessary to prove an attempt to 
defraud any particular person. The punishment is to be by im- 
prisonment for not more than two years, with or without hard 
labour, or by tine, or both. 





Navan Arcurrectt ke-—lRox-casep War Suirs.—The Institution of 
Naval Architects will hold their second series of annual meetings next 
week, and have issued a programme (which will be found in another 
column) of a very promising character. The tirst day, Thursday, the 
28th inst., will be devoted exclusively to the discussion of the iron- 
cased war ship question, which is now at the height of its interest. 
There seems to be good reason to anticipate a very full discussion of 
it, fur Sir John Pakington, who is more closely identified with the 
practical adoption of the iron-coated principle in this country than 
any other man, is to preside both morning and evening, while 
papers are to be read and speeches delivered by Mr. Samuda, the 
eminent shipbuilder, Mr. Scott Russell, Mr. C, Lungley, Captain 
Halstead, R.N., Captain Sherard Osborn, R.N., Captain Coles, R.N., 
Admiral Sartorius, James Nasmyth, Esq., J. Anderson, Esq., and 
other gentlemen, It is likely, also, that several distinguished civil 
engineers will take part in the debate. On Friday morning, several 
theoretical papers, on the Rolling of Ships, and on Stability, will be 
read by very competent gentlemen, and be followed by a biogra- 
phical notice of the late Mr. John Wood and Mr. Charles Wood, 
both eminent shipbuilders. — In the evening the Admiralty Superin- 
tendent of Compasses, Mr. F. J. O. Evans, K.N., will read a very 
important paper on Compass Deviation ; this paper is looked forward 
to with great interest. A paper on American River Steamers, illus- 
trated by some splendid coloured drawings, and embodying the 
results of a four-months’ tour in the United States, will also be read at 
this meeting by Mr. Norman Russell. The Earl of Hardwicke will 
preside. On Saturday Mr, Scott Russell will deliver his concluding 
lecture on the wave-line theory, in which (according to the an- 
houncement made at the end of his second lecture, published in the 
institution's “Transactions ") he will point out the effects of the 
Wave line upon the stability of ships, and on the area of the load- 
Water line; how it affects the form of the deck and the 





show 


structure of the vessel; how a maximum capacity, which it seems | 


to militate against, is to be obtained with it; how the various pro- 
portions of length, breadth, and depth, affect resistance, and various 
other considerations. This lecture is to be followed by a paper on 


“The Classitication of Iron Ships,” which is likely to raise important 
questions as to the influence of Lloyd's on ship construction ; and 
week, ‘The paper treated of the ores, and what could be made from | then a paper on the Construction of “ Unsinkable Ships,” will be read 
them. Numerous very fine specimens of ivon, cast and wrought, | 

also some very rich pieces of ore were exhibited, The chairman 
said the paper was a most valuable one. 


by Mr. Charles Lungley, A programme like this shows that the 

Institution of Naval Architects is prepared to deal vigorously with 
the art which it has undertaken to foster. 

‘ 





B. Jervis, C.E., stands 


Tivser Raitway Brivges.—Mr. John 
perhaps, at the head of the engineering profession in the “ United 


States.” He was the chief engineer of the celebrated Croton Aque- 
duct, also of the Hudson River Railway, the Michigan Southern 
Railway, the Chicago and Rock Island Railway, and other impor- 
tant American works. His opinions, therefore, are entitled to much 
weight in everything respecting engineering across the Atlantic. 
He has written recently as follows respecting the timber bridges 
on American railways :—* The length of time timber will last in a 
bridge is quite uncertain, and there is danger that it will be trusted 
too long for safety. The tirst decay will be in the joints of framing, 
and in the interior of scantling; this may be to a serious extent, 
while all exposed to observation appears sound and safe, 
The traveller on the railway cannot examine the bridge—he must 
depend on the railway agent, under the proprietary interest in the 
question ; and the agent may be satistied with the exterior, or from 
other cause neglect the proper examination until some train falls 
through, when it will be sadly certain that it should not be trusted 
so long. I have seen the record of four serious disasters the past 
year from the giving way of bridges, causing the loss of fifteen 
lives, and injuring forty-seven persons. Others less serious to life 
have been attended with great loss of property. The present year 
will not be Jess disastrous.” Mr. Jervis adds :—* Asa general thing, 
our railway bridges are far short of the stability necessary for 
safety and economy. Many of timber have stood as long as they 
should be trusted, and it is quite time they were replaced by stone 
or iron.” Such words from such a source are too serious to be dis- 
regarded by a public who travel as Americans do. 











Ocgan 'TeLEGRAPHY.— Various objections have been adduced 
against the use of iron armatures as a protection to submarine cables, 
at least in deep water, where they are not in danger of injury from 
the dragging of anchors. The chief inconveniences of iron arma- 
tures ure—lst, the enormous strain on the cable in paying-out ; 2nd, 
the danger of kinks or casual loops which occasion rupture ; and 
3rd, the currents of induction generated in the armature, and often 
counteracting the desired effect of the transmitted current. In order 
to do away with armatures, Captain Rowett, as early as 1857, 
patented an outer envelope of fibrous materials for electric cables ; 
but the latest improvements in their construction, marked by peculiar 
originality, are due to an amateur, Dr. Thomas W. Evans, well 
known as dentist to the Emperor of the French. Starting from the 
principle of the absolute necessity of light electric cables for great 
sea depths, he proposes, as an external envelope, a combination of 
hemp or other fibrous materials, wrought in the usual fashion of 
ships’ cordage, But the chief novelty consists in the mode of pre- 
paring the electric conductor and its insulation. He insists upon the 
employment of a conductor composed of several wires drawn from 
metal rendered absolutely pure by retining, and he adopts copper as 
the constituent metal of the wire conductor. ‘lo avoid the serious 
risk involved in the employment of a submarine electric conductor 
composed of only a single wire, Dr, Evans combines seven copper 
wires (drawn from perfectly pure metal), six of which surround the 
remaining one as a centre, Having first placed these wires in parallel 
lines in close contact with each other, he draws them all together 
through a round-holed draw-plate. By this means he reduces 
the volume, and compels the wires to assume the form of longi- 
tudinal sections of a prolonged cylinder, the exposed surface of which 
will be, of course, exactly equal to that of a single wire of the same 
diameter, while additional strength and additional safety from risk of 
total rupture are effectually secured by the use of independent wires. 
Upon the cylindrical conductor thus prepared, Dr, Evans superimposes 
a slight coating or plaiting of pure copper or gold. By thus present- 
ing a surface of absolutely pure metal, the facility of electrical transmis- 
sion is sensibly increased, whilst the danger of any chemical action 
upon the conductor from the contact of the insulation is entirely 
avoided. ‘The insulation is effected by three distinct coats—an 
interior one of -pure caoutchouc, a second of gutta-percha, and a 
third of caoutchouc. For the interior coat Dr. Evans employs pure 
caoutchoue unmixed with any other material. From sheets of 
india-rubber, of about 1} millimetres in thickness, he cuts long 
narrow bands, which are then united together end to end, and then 
stretched to such a degree as to lose their elasticity. This inelastic 
gum cord is then wound upon bobbins, and from these bobbius it is 
rolled off by simple machinery upon the metallic wire-conductor 
already prepared. Over this a second coating of gutta-percha, in a 
semi-liquid state, is imposed, and upon this is placed a third coating 
of caoutchouc, either pure, or combined with pulverised glass, 
feldspar, sand, or other non-conducting substances. The conductor 
thus coated is passed through a chamber heated to a gentle heat, and 
by this means the gutta-percha gradually softens and forms a 
complete solder between the two coats of caoutchouc, and thus two 
important results are attained—namely, the solid union of all the 
coats of the insulation, and the total exclusion of air.—Galignani. 
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TO CORRESPONDENTS. 
* . aes Sor binding the volume can be had from the publisher, price 28. 6d. 


*o* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, cc., to send their names and addresses, to 
which, after publishing tieir inquiries, we will forward any letters we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

Erratum.—Jn Mr, Williams’ letter on Heat and Steam, in our last number, 
the last sentence of the fourth paragraph should appear, not as a quotation, 
but as Mr. Williams’ owa comment on the two sentences just preceding it, and 
which embraced the matter intended to be quoted. 

C. T.—Nearly every boiler maker is a Cornish boiler maker, provided he is 
asked to make one, 

A. G. (Glasgow.)—Mr. Thomas’ address is Newgate-street, City, corner of St. 
Martin’ s-le-Grand. 

J. T.—Steam may be instantly condensed at any pressure by admitting it into 
« condenser of sufficient size, 

J. H.—Each turnpike trust has its own tolls. Mr. Garnett’s bill, now before the 
— of Commons, aims to introduce an uniform and equitable toll Jor such 
vehicles, 

S. T. D.— We beliewe the Society of Engineers is in what may be called a satis- 
Juctory condition, both pecuniarily and ia respect of the injluence which it 
commands, 

EopMer’s Wasning MACHINES.—Mr. K. Bodmer requests us to state thut the 
washing machinery illustrated in THE ENGINEER Of Feoruary 8th i« the inven- 
tion of M, Charles Brown, of Winterthur, and M, F. Witz, of Fraucayeld, 
Switzerland, 

Sarnta.—Tramwoys, so far as they attract vehicies from the macadamised 
covering of the road, will certainly reduce the wear of stone, and possibly 
ojfect the stone trade to some extent. The increase of highways, however, is 
likely to keep pace with that of tramways, aud the latter may, indeed, 
stimulate the construction of the former. 

A. M.—A calculation would give nearly 600 lb. as the bursting pressure of 
your egg-ended boiler, supposing it to be rivett-d in the usual way. It ought 
to be safe at 1001b., or even 125lb. The other boiler is, certainly, badly pro- 
portioned, and, as small as it is, we would not care to work it above 50 lb, 
We mention these pressures on the presumption that the workmanship is of 
good quality. 

T. T. (Constantinople.)—The only rue we know of whereby to ** sind the pitch” 
‘f @ screw propeller is to divide the distance intended to be run in a minute 
bu the number of revolutions, and then to merease the quotient by rom 10 to 
20 per cent, for slip. The “ proper way to line out the bearings for the 
whole length of the screw shafting” is a question which we would like to 
submit to our practical readers, any of whom, by answering it, will oblige an 
engineer abroad, 

W. P.—The strength of a cast-iron pipe to resist bursting depends upon the 
dumeter and thickness of the pipe, and the quality of the iron, If the latter 
huve a tensile strength of 8 tons (17,920 lb.) to the square inch, then multiply 
17,920 by taice the thickness of the pipe, and divide the product by the diameter 
in inches, The quotient will equal the bursting pressure in lb. per square 
inch, This multiplied by 2°3 will express the head of water in feet at which 
the pipe will burst. 








CAST-IRON IN SEA WATER, 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers mention any cases where cast-iron has 
withstood the action of sea water for a number of years, and, if so, what is 
the quality of the iron ? Pym, 





FORGING SCREWS. 
(To the Editor of The Engineer.) 

Sir,—Would you, or any of your readers, be kind enough to inform me 
whether there is any machinery for making the thread of screws in a red- 
hot state? T. D. L. H. 

Anzin (France), February 19th, 1861. 


HIDE ROPE. 
(To the Editor of The Engineer.) 

Sir,—Will you, or any of your numerous correspondents, be kind enough 
to inform us where “ hide rope” is to be obtained? It is largely used on 

rd of ship, but is now more extensively used for sack-tackle purposes, 
&e. Any early information will oblige. 
Frome, February 17th, 1861. Joun Ropewrs AND Son. 
THE BAND SAW. 
(70 the Editor of The Engineer.) 

Sir,—Will you be so kind as to inform me, in your next number, who is 
the patentee of the band-sawing machine for wood cutting, and about the 
time it was patented? 1 know of several patentees for improvements, but 
cannot find out the } for the hi 5... F 

High-street, Colchester, February 15th, 1861. 

HEATING FEED-WATER. 
(To the Editor of The Engineer.) 

Sir,—Can you kindly inform me, through the lium of your > 
whether there is a patent out for heating water after leaving the force-pump 
and before going into the boiler ? if so, Whose, and on what principle ? 

Sunderland, February 19th, 1861. AN OLD SUBSCRIBER. 
[We publish the above for the purpose of inviting some of our correspondents to 

answer the questions asked, Such heaters ave in use, but we cannot say 

whether they have ben patented.) 








THE SLOTTING DRILL. 
(To the Editor of The Engineer.) 

Sirn,—Under the heading of ‘‘ Notes and Memoranda,” in THe ENGINEER 
of the Ist inst., the following paragraph occurs :—The “slotting or cotter drill 
was first employed, we believe, by the late Mr. Holtzappfel. It was sub- 
sequently improved by Mr. Nasmyth, the late Mr. Forsyth (of Messrs. 
Sharp, Stewart, and Co.), and others.” I feel it due to myself, as well as to 
you, to state that I made my first “slotting machine” or machine specially 
adapted for cutting slots in the interior of wheels, &c., in the year 1824, 
previous to which time and subsequent to 1817 I had cut slots both internal 
and external, on the “ planing machine,” also invented by me. The slotting 
machine made by me in 1824 had its cutter in the form of a chisel. In 
om 1834 I made a machine for cutting slots in which the cutter was a 

rill. 

Hitherto I have believed myself to be the original inventor and manu- 
facturer of both the “chisel” and ‘ drill” slotting machines, and I am not 
aware that the former has been improved by anyone except myself, when I 
adapted it for paring and shaping metal objects. Should I be wrong in this 
conclusion, I have no doubt I shall be set right by some of your correspon- 
dents, Ricuarp Ropers. 

10, Adam-street, Adelphi, London, 20th February, 1861. 


STREET TRAMWAYS. 
(To the Editor of The Engineer.) 

Sir,—As much is now being said about the street tramways I beg to 
submit the following plan as cheap and durable in practice :—It could be 
laid in any street ; and, being set level with the pavement, would not 
interfere with any cross traffic. Once laid, it would be permanent until the 
tram was worn through, and need not 
then be removed if the upper or wear- 
ing surface was inserted in the base by 
a dovetail-joint, shown at the dotted 
lines. I submit the following would 
be one of the most, if not the most, 
economic plans that companies or cor- 
porate bodies (the latter being the 
likeliest parties for such undertakings, 
they being the local governments of the 
cities and towns to be benefitted by 
such institutions), could adopt, and 
could be cast in lengths most con- 
d venient for use, the same being made 
continuous by coupling bolts passing through lugs or flanches ; or dovetail- 
joints might be used. This plan would be permanent for many years, 
admitting of crossings at right angles or any degree of curvature, and would 

a safe receptacle for the electric wire, now so essential to the progress of 
business in our cities and towns. 

Companies and corporations will do well to consider this plan, as the 
tram could be cast at a price equal to that of water or gas pipes, and the 
interest on that portion of the capital might be secured in part by the use of 
the same for the reception of electric wires. J. W. 

Goathland, February sth, 1861. 








MEETINGS NEXT WEEK. 

InstitUTION OF CyviL EnoineERs.—Tuesday, February 26, at 8 p.m., 
Continued discussion}upon Mr. Fox’s paper “‘ On Iron Permanent Way,” 
and, if time permits) ** Description of a Pier erected at Southport Lanca- 
shire,” by Henry H r, Assoc. Inst. C.E. 

Sociery oF ARTS. — yednesday, 8 p.m., “ On the Alpaca, and its Introduc- 
Ledger. 


tion into Australia,” by Mr. George 





INSTITUTION OF Nava ARcutTects.—The following is the programme of 
proceedings which the council of this institution have issued. The meet- 
ings, it will be observed, are to be held next week :—Thursday, February 
28th. The Right Hon. Sir John Pakington, Bart., G.C.B., D.C.L., President 
of the Institution, in the chair, Morning meeting at 12 o'clock. Paper 1 : 
“On the Construction of Iron Vessels of War, Iron-cased,” by J. D'A. 
Samuda, Esq., Member of Council.—Paper 2: “ On the Professional Problem 
presented to Naval Architects in the Construction of Iron-cased Vessels of 
War,” by J. Scott Russell, Esq., F.R.S., Vice-President.—Paper 3 : “Ona 
New Mode of Constructing Shot-proof Vessels of War,” by Charles Lungley, 
Esq.—{The remainder of this meeting, and an evening meeting also, will be 

pied by a di jon on the above subjects, in which Capt. E. P. 
Halsted, R.N., Vice Admiral Sir G. R. Sartorius, Rear-Admiral T. Henderson, 
Capt. Sherard Osborn, R.N., Capt. Coles, R.N., J. Nasmyth, Esq., J. 
Anderson, Esq., Josiah Jones, Esq., and other gentlemen will take part. '— 
Evening meeting, at 7 o'clock. Discussion on Iron-cased Ships of War, as 
stated above.—Friday, March Ist. Morning meeting at 12 o’clock. Paper 1: 
“On the Rolling of Ships,” by the Rev. J. Woolley, LL.D., Vice-President. 
—Paper2: “On a Method of Calculating the Hydrostatic Stability of 
Ships,” by S. Read, Esq., Member of Council.—Paper 3: “ On a New 
Method of Calculating the Stability of Ships,” by F. K. Barnes, Esq., 
M.1.N.A.—Paper 4: ‘* Notice of the late Mr. John Wood, and Mr. Charles 
Wood, Naval Architects,” by J. Scott Russell, Esq., F.R.S., Vice-President. 
—Evening meeting at 7 o'clock. The Right Hon. the Earl of Hardwicke, 
D.C.L., F.R.S., in the chair. Paper 1: “ On the Deviation of the Compass 
in Iron and Other Vessels, considered Practically with reference to Material, 
Position, and Mode of Construction and Equipment,” by F. J. O. Evans, 
Esq., R.N., Assoc. 1.N.A., Superintendent of the Compass Department of the 
Admiralty.—Paper 2: ‘*On American River Steamers,” by Norman 8. 
Russell, Esq., Assoc. I.N.A.—Saturday, March 2nd. Morning meeting at 12 
o'clock. Paper1: “On the Wave Line Principle of Ship-Construction.” Part 
III. Conclusion, by J. Scott Russell, Esq., F.R.S., Vice-President.—Paper 2: 
** On the Classification of Iron Ships,” by J. Grantham, Esq., Member of 
Council.—Paper 3 : ‘* On the Construction of Unsinkable Iron Ships,” by 
Charles Lungley, Esq. 

CiviL AND MECHANICAL EN@inrERS’ Society. — Thursday, at half-past 
7,p.m., “The Foundry,” by Mr. A. F. Yarrow. 
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FRIDAY, FEBRUARY 


THE GREAT EASTERN, AND IRON-CASED WAR-SHIPS. 


GENERAL Str Howarp DovG tas has long been recog- | 
nised as the principal literary champion of wooden ships of 


war. Whenever there has been a chance of introducing iron 
intotheir construction, he has uniformly exerted his influence, 
which is by no means houutiondie, against the project. 
In his latest pamphlet on this subject he reminds us that 
he was long ago consulted by the late Sir Robert Peel as to 
the use and efficiency of iron frigates, and that he stated, 
in reply, “that vessels wholly constructed of iron were 
utterly unfit for all the purposes of war, whether armed, or 
as transports for the conveyance of troops.” In the ae 
just mentioned he has revived his former objections, 
and contended, as we saw some weeks ago, against the use 
even of the iron-plated ships of the present day. 

Up to this time, Sir Howard has had the field almost 
exclusively to himself; but during the last few days Mr. 
Scott Russell has stepped forth in vindication of the use of 
iron, and has published a a. which will exert a 
serious counteraction to the influence of Sir Howard's 
writings. It is generally known, by this time, that the 
author of this pamphlet’ was consulted on the iron-cased 
ship question by the National Defence Commission, and 
that he prepared numerous designs for them; it is also 


known that he has had plans for ivon-cased frigates before | 


the Admiralty ever since 1854; for both these reasons he 
is entitled to speak with some confidence upon this question. 
On general grounds, also, it will be acknowledged that the 
defence of iron, as a material for ships, could scarcely have 
been undertaken by any person more likely to do it justice 
in a pamphlet intended for public perusal. 

The passage in Sir Howard Douglas’s remarks, which 
seems to have excited Mr. Scott Russell’s open opposition, 
contains a depreciatory observation respecting the Great 
Eastern, and runs as follows :— 

The question which I proposed to examine was as follows :— 
Whether ships constructed wholly, or nearly so, of iron, are fit for 
any of the purposes and contingencies of war? I came to the fol- 
lowing conclusion : first, that ships formed wholly, or nearly so, of 





iron, are utterly unfit for all the purposes and contingencies of war, | 


whether as fighting ships or as transports for troops; 68-pounder 


solid shot would pass through the Great Eastern with tremendous | 


effect, and the perforation in the outer shell could not be plugged 
up; she is an awful roller, and has never attained anything like 
calculated speed; second, that thin plates of iron, even ths of an 
inch thick, are proof against shells or hollow shot in an unbroken 
state, but that the fragments of the shot and shell pass through the 
plates and produce an effect perhaps more formidable than any shell ; 
third, that being proof against shells will avail little unless the 
vessels are likewise proof against solid shot; fourth, that the thick- 
ness of plates required to resist shot, fired from the heaviest nature 
of gun, must not be less than 44 in. 

This, it will be admitted, reads much more like the 
language of a pamphleteer than of a philosopher. It is, 
however, in no way inferior to many other portions of Sir 
Howard’s last production, The 4} in. mentioned at the 
end of the above quotation must, he says, become 6 or 8 in. 
if the iron is to be used without a timber backing; and 
then he “ constructs a dilemma,” as Mr. Russell truly says, 
in the following fashion : 6 or 8 in. of thickness are essen- 
tial to the perfect impregnability of iron. This weight of 
iron cannot be carried without destroying the sea-going 
qualities of a ship—therefore a vessel of war cannot be 
made at once impregnable and a good sea-boat. Now Mr. 
Russell denies that the true issue between the two materials, 





* The Fleet of the Future: Iron or Wood? Containing a Reply 
to some Conclusions of General Sir Howard Douglas, Bart., G.C.B., 
F.R.S., &c., in favour of Wooden Walls. By J. Scott Russell, Esq., 
F.R.S., Mem. Council Inst., C.E., and Vice-president ILN.A. Long- 
man, Green, Longman, and Roberts. 1861. 
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wood and iron, is here fairly stated. The real question, he 
says, is this: Is iron less liable to injury by the missiles of 
modern warfare than wood ?—not, is it absolutely invul- 
nerable ? Will the balance of advantage be, on the whole, 
with the wood or with the iron? And he undertakes to 
show that an iron fleet, superior in every way to a wooden 
fleet, may be constructed. ‘The iron ships shall be stronger, 
he says, than wooden ships of equal weight; they shall 
have less draught of water; shall carry heavier weights ; 
shall be more durable ; shall be safer against the sea, fire, 
explosive sheils, red-hot shot, and molten metal; and shall 
be practically impregnable even against solid shot. Some 
of these advantages are, of course, well known to belong to 
iron vessels; and it seems to us somewhat pedantic on the 
at of Mr. Scott Russell to write each of them out at 
ength, as he does, in a separate paragraph, and with a 
number of its own. We do not require him, or anyone 
else, to tell us impressively that iron will not take fire so 
speedily, or burn so well, as wood. Further, in the above 
enumeration of advantages, we get the same thing recurring 
in two or three places. For instance, if one ship be lighter 
than another, and therefore draw less water, our humblest 
reader will see, we trust, that she will carry greater weights 
than the other at an equal draught. It is quite true that 
the pamphlet is intended for general perusal; and it is 
equally true that there is an under-current of banter 
directed against Sir Howard Douglas, of course, in this and 
other parts of the production. Still, as the paper is intended 
to be read by men of science as well as men of no 
science, and as it contains other matter of a most 
weighty nature, we should have been glad to have 
seen small considerations, or well-understood facts stated 
less imposingly. We dwell for a moment on_ this 
int because that of which we complain recurs fr quently 
in the course of the article, or manifesto, or whatever it 
may be more properly termed. On page 20, for a further 
example, Mr. Russell gives an exposé of certain prejudices 
| which experience “ hasone by one painfully rooted out ;” and 
| the first prejudice which the author thinks it necessary to 
| discourse upon is that “ iron cannot swim.” He occupies 
| some twenty lines with an explanation of “ how iron swims.” 
Nothing, we cheerfully acknowledge, could be more lucid or 

| effectual than the explanation which he gives ; but was it 
| necessary at this time of day ? To suppose that it was given 
ostensibly for the especial and exclusive information of Sir 

| Howard Douglas would be to suppose Mr. Scott Russell to be 
very cruel indeed in combat. Yet we are disposed to think 

| this is the true cause of its appearance here ; for, on a pre- 
| vious page, we find a foot-note written expressly for the 
surpose of informing Sir Howard that in iron shipbuilding 
it is not usual to bring the corners of four plates together ! 
|—a piece of information, which, we are sorry to say, Sir 
| Howard seems to stand in need of. There is yet one other 
| exception which we have to take to Mr. Scott Russell's 
| essay. Near the end he tells us that, not many years ago, 














it was commonly found that the calculation of the displace- 
ment of a ship was an effort of skill which exceeded the 
vowers of the Department of the Surveyor of the Navy. 
| We think this must be—nay, we are confident it must be 
—an error. ‘The department was, we admit, sadly unscien- 
| tific before the present race of naval architects carried 
| their skill and culture to it, but it was not so bad as all 
| that! 
} 


Having pointed out what we consider the principal 
blemishes of the paper before us, we must now proceed to 
| say that, notwithstanding these defects, it is a most im- 
| portant production. The reply to Sir Howard Douglas is, 
|in the main, most masterly, and must exercise a great in- 
fluence upon the public mind at this crisis of our naval 
history. Before noticing its main features, it is right also 
| to say that the designer of the Great Eastern disposes most 
| completely of Sir Howard’s ill-advised remarks upon that 
noble vessel. He shows that when the motions of the great 
ship were tested experimentally, in the worst weather en- 
countered on the outward voyage to New York—by Mr. 
Zerah Colburn, of that city, and by a fellow-engineer of 
his, Mr. Holley—the roll was never found to be greater 
than 8 deg. to windward and 13 deg. to leeward, giving a 
|mean of 104 deg. A table of observations, furnished by 
| Mr. Russell’s son, who performed the voyage in the ship, 
confirms the testimony of these gentlemen, and is, of course, 
confirmed by it. The author ingeniously adds to these 
facts and figures—by way of showing his readers what an 
| “awful roller” is—an extract from Mr. Wood’s brilliant 
| narrative of the Prince of Wales’ tour in Canada, in which 
| he asserts that the Ariadne rolled from 24 deg. to 26 deg. 
| to windward, and from 30 deg. to 36 deg., or even 38 deg. 
to leeward. As to the speed of the Great Eastern, Mr. 
| Russell states (and appeals to the ship's log for confirma- 
tion) that she realised 13-9 nautical miles, or 16 statute 
| miles an hour on the whole of her voyage from America, 
‘during a great part of which she was not in 
her best trim; while his own calculations never 
induced him to hold out an expectation of more than 
14 knots when in her best trim. We can ourselves 
confirm the latter assertion by reference to a circumstance 
| which we perfectly well remember. On the day when the 
| members of the Houses of Parliament lunched on board the 
great ship in the Thames, some time before she left her 
| moorings, we had an interview with Mr. Scott Russell on 
| board, and requested him to tell us what speed he himself 
| expected the ship to realise; and his answer was—* I 
jexpect 14 knots; we may get a little more, but we 
can’t expect it. Remember she has but 1-horse power to 
nine or ten tons.” What Mr. Russell now says in his 
»amphlet is exactly what he then said to us. He concludes 
bis reply to Sir Howard, on this question of speed, by 
quoting a calculation made and published by Mr. Reed, by 
which the performance of the Great Eastern is shown to be 
very excellent. 

We must refer our readers to the pamphlet itself for a full 
statement of the arguments by which the author rescues 
iron from the charges brought against it by Sir Howard ; 
suffice it here to say that he denies in detail that 68-pounder 
shot would do the Great Eastern so much harm as they 
would do a timber-built ship, or that the perforation in the 
| outer shell could not be plugged. He contends that the 


| 
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experiments hitherto made with iron plates, as targets, 
instead of being adverse to the merits of iron, have shown 
that thin plates, even five-eighths of an inch thick, are 
proof against shells, that plates 2 in. thick are impenctrable 
even to fragments of shells; that 44 in. plates are 
nearly impenetrable to shot fired from the heaviest 
guns; and that 6 in. plates are practically impenetrable. 
He contends also that the experience of Captain Hall and 
Captain Charlewood, in ships of iron actually engaged in 
war, has shown the three following things :— First, that 
even where the thickness of the vessel’s side is not more 
than half-an-inch thick, shots fired obliquely have glanced 
off, although they would have penetrated a weaker vessel ; 
secondly, that shots fired directly have passed through both 
sides of the ship, doing less damage directly, and less 
damage by splinters, than would have happened in timber 
ships; and, thirdly, that the shot-holes have been as easily 
stopped, and more easily, expeditiously, and less ex- 
pensively repaired, than in wooden ships. 

The great advantage which the author claims for iron 
over wood is its indestructibility by incendiary shells of 
any kind. It is now admitted, he says, by the experienced 
naval officers with whom he has conversed, that a close 
engagement between two ships of the line must be a 


of either or both. “The practical conclusion from this 
state of things is,” he goes on to say, “* that such an action 
has become impossible; and, therefore, if no better means 
of defence had been discovered, wooden walls have ceased 
to be an effective defence.” This conclusion is, we think, 
reached rather too hastily, although we think it must be 
ultimately accepted. Before wood is utterly condemned 
as a worthless material for ships of war, it ought, we 
think, to be inquired whether, by a new mode of combination, 





stores amounting to 3,000 tons, while the iron vessel can 
carry 4,000, tons.” It is exceedingly probable, however, 
that he has good grounds for his estimate, and that 1,500 
tons of metal is amply sufficient to build an iron ship as 
large as the Orlando, and even stronger than she. 

In another article we may discuss the * Future Fleet of 
England,” which forms the subject of the concluding 
chapter of Mr. Scott Russell’s very interesting essay. 


OCEAN TELEGRAPHY. 

THERE is, perhaps, at the present moment no art in im- 
mediate connection with science so much open to the charge 
of empiricism or the imputation of the absence in practice 
of a scientific basis, as that of clectro-telegraphy. ‘There is 
no doubt that it is far behindhand with electricity, con- 
sidered asa science, although great and important progress 
is now imminent. ‘This disparity between theory and prac- 
tice is an unfortunate consequence of the fact that the best 
electricians, even were they disposed to leave their own 
sphere of abstract science, are by no means fitted to become 
the best electrical engineers. ‘The former generally regard 
scientific facts without any reference to ways and means; 
the latter often lose sight of science amid the more material 


a : * 2) considerations connected with its application. Thus it isthat 
question merely of five minutes as to the total destruction | 


or by a new system of construction, timber could not be better | 


adapted to resist fire than it is at present in our ships. Most 
certainly it could, we think. ‘Two things are requisite for 
the combustion of wood 
we may say, air, A timber structure, to the various parts 
of which air has free access, when once lighted, will speedily 
be destroyed. 
burn it, nor is it at all possible to burn it rapidly. As 
ships are now built, the air has free access to her timbers 
and planks through thousands of open spaces, and she 
therefore burns quickly ; make her hull solid throughout, and 
it will be very difficult indeed to consume her by fire. Or- 
dinary shells would not fire her: nor do we believe red-hot 
shot would; we are doubtful if even molten metal would 
often do it. ‘These considerations are ignored by Mr. Rus- 
sell; but they must be borne in mind if the subject is to be 
argued exhaustively. 


But exclude the air, and it is not easy to | 


the wood itself and oxygen, or, | 


When all these things are considered, however, much | 


remains to be said in favour of iron. It is a native product 

may be had in abundance-—is certainly fire-proof—can 
be fashioned into any required form and of any required 
size 
impregnability. Mr. Scott Russell contends that, in addi- 
tion to these advantages, an iron ship of a given size and 
strength may be made much lighter than a wooden one ; 
and, therefore, if a steamer, may be made to carry fuel for 
much longer voyages. ‘This last is a very important point, 
and one respecting which Mr. Russell is known to hold 
exceptional opinions. He is pre-eminently the advo- 
cate of lightness in the hulls of iron ships. On this 
subject he is practically at issue, we believe, with 
nearly the whole shipbuilding profession. We by ne 
means mention this disparagmgly; on the contrary, 
ufter a good deal of consideration, we believe him right, 
and the profession wrong, on this point. It is a matter, be 
it remembered, on which it is very easy indeed for a class 
of men to err. In the first place, when people put plenty 
of material into a structure, they think they are sure to be 
“on the sate side.” This consideration exerts a continual 
influence in favour of weight of material—in disregard of 
scientific considerations, often enough, as we have seen over 
and over again in engineering constructions. Then, again, 
there is the influence of precedent. When a class of men 
once begin to do a foolish or an ill-considered thing, they 
are sure to imitate it, and are very likely to goon imitating 
it for years out of mere regard for precedent. If no 
obstinately-original man happens to arise among them, to 
reason them into a wiser course, or to shame them out of 
the foolish one, they will come at last to look upon their 
practice, however absurd it may be, as little less binding 
upon them than a law of nature. We do not mean to say 
iron shipbuilders are so bad as all this; on the contrary, 
they have been steadily improving their practice ever since 


they commenced it. But we do say that a great deal of 
iron is put into ships ina most unavailable manner, and we 


think Mr. Scott Russell deserves immense credit for the 
clearness and persistency with which he has advocated a 
better disposition of material in iron ships. ‘The 
Great Eastern is both the lightest and the strongest 
ship in the world for her size. Although of 23,000 
tons burden, her hull weighs but 8,000 tons; yet she 
went through the unprecedented trials of her launch 
through * long months of torture,” as Mr. Russell phrases it 
in a manner which completely established the soundness 
of the principle upon which she was built, in so far as her 
longitudinal strength is concerned. We desire to be very 
explicit on this head, because, as the thoughtful reader will 
see, the advocacy of lightness in the hull of a ship is likely 
to be resisted by builders from many causes, and from no 
cause more commonly than from a want of such a degree 
of sound mechanical knowledge as is essential to the in- 
vestigation of a question of this kind. It requires con- 
siderable scientitic knowledge to enable a man to grasp 
such subjects; but we must not, on that account, check 
improvement—nay, on that very account, we must labour 
all the more to strengthen the hands of every real im- 
prover. It must be acknowledged, however, that Mr. 
Russell tries the contidence of his professional brethren very 
severely by the extreme to which he seems to push his 
principle. The hull of the Orlando, a wooden frigate, 
weighs, he says, 2,500 tons. 
of equaltonnage is 1,500tons. . . . Onanequaldraught 
of water the wooden frigate can only carry equipment and 


and can be made to afford any requisite degree of 


* The weight of an iron ship | 


telegraph engineering has hada tendency to remain in statu 
quo. It is, however, an infant and a growing application of 
science, and we have reason to expect that its practice 
should become greatly modified and improved by our present 
experience. It was perfectly comprehensible at the onset 
that practical electricians, like doctors, should in some cases 
disagree, and that opposite opinions should be upheld on 
equally good authority until one or the other was proved to 
be a misapprehension. ‘Thus certain telegraphists-—on 
abstract grounds which appeared from the first, and were 
ultimately proven to be, contrary to the first principles of 
electrical science—may have 
“intense” currents without serious detriment to their repu- 
tation when the expediency was recognised of employing 
the “quantity ” current, and reducing the resistance of the 
conductor accordingly. At the present moment the advan- 
tages of light over heavy telegraph cables may, with some 
show of reason, be upheld upon theoretical considerations, 
although these advantages may appear to be negatived by 
practical results. ‘There are even now many reasons for 
diffidence and caution, as well as for some diversity of 
opinion, in the new and 
electrical enginecr. But we must state that, while in some 
instances there have been few external indications of pru- 
dential misgivings on the part of the professional autho- 
rities who have been called upon to influence the disposal 
of capital, there has been manifested an unaccountable 
degree of reluctance to initiate improvement. When the 
responsibility of failure may be traced to an innovation, it 
may be natural to endeavour to follow the safe and beaten 
track which has led to success. But in ocean telegraphy 
no such path has yet been trodden out. Past experience 
has shown rather what is to be avoided than what is to be 
followed. Innovation is required to effect improvement ; 
and successful innovation can alone, at present, constitute 
the test of merit. Of caution and circumspection there is 
ample need, but these must be exercised in a broader field 
than that of adherence to the past. This will be until 
electric engineering becomes so nearly a science parfait that 
success is better to be achieved by a strict adherence to its 
established rules than by the best considered innovations. 

All this means simply that in this particular branch of 
engineering men are required of an original stamp—careful 
in theory, fearless in carrying new ideas into execution. 
We would not lead any of our readers to infer that we doubt 
the fact that such men are to be found among the electrical 
engineers of note at the present day. But we would 
strongly deprecate the tendency to conservatism, not to say 
imitation, which has been manifested in carrying out our 
latest telegraphic enterprises. There is no adequate reason 
why any proposed telegraph cable should be, with little 
exception, the exact copy of a former one. In every case 
there will be reasons to the contrary, until a cable be laid 
which may be referred to as a near approach to perfection, 
We need not insist upon the fact that at the present moment 
perfection is emphatically a question of degree. Oppor- 
tunities for improvement are without doubt to be found in 
the manufacture and management of every new cable ; and 
there are certainly grounds for considering that many of 
these opportunities have hitherto been neglected. In many 
cases practice has run counter to the best established theory 
in refusing to recognise or give effect to improvements 
sanctioned by the results of scientific investigation and ex- 
perimental trial. 

We would refer more particularly to the continued use of 
the * deadly coils” of external iron or steel wire, and to 
the exclusive employment of gutta-percha for insulation, 
as instances of the tendency which has prevailed to ignore 


advocated fine wires and | 





is equally difficult of explanation. Compared with other 
available insulators, pure and vulcanised caoutchouc, and 
various compounds of the gum, it is found to be inferior in 
every respect. At 180 deg. Fah., or even at 212 deg. Fah., 
the mechanical and non-conducting properties of pure caout- 
chouc remain unaffected to any material extent. In gutta- 
percha these properties become considerably impaired, 
even ata temperature of 100 deg. When we consider the 
liability of a telegraph cable to be exposed to the action of 
heat previous to its submersion, the importance of this 
consideration cannot be overrated. The mechanical pro- 
perties of caoutchoue appear to render it peculiarly 
adapted to resist the strain and compression to which the 
insulating material is exposed. Under the pressure of 
1,000, or even of 1,300 atmospheres, the insulation of the 
caoutchouc covering remains perfect. When submerged 
under water its durability appears to be at least equal to 
that of gutta-percha. According to a report of Mr. 
C.F. Varley, the insulation of caoutchoue appears to be 
from 50 to 70 times more perfect than that of gutta- 
percha. ‘The superiority of insulating power in caoutchoue 
is attested by Professor Wheatstone, Mr. C. V. Walker, 
Mr. W. H. Preece, and other electricians. Its specific 


| induction is also less, a fact of immense importance in 


respect to the rate at which the line can be worked. 
According to Messrs. Werner and C. W. Siemens, the 


| specitic induction of gutta-percha being taken as unit, 


| out under Government supervision. 


important profession of the | 


improved appliances which are obviously necessary for the , 


progress of ocean telegraphy. 


The disadvantages of the | 


spiral coil arrangement of the strengthening wires have | 


long since been pointed out; and nothing, as far as we 
know, has ever been advanced in favour of the same, 
beyond the fact that expensive machinery had been pro- 
vided for the manufacture of cables according to this plan. 
There is reason to fear that similar considerations have in 
several instances been allowed to interfere with the 
etticieney of telegraph undertakings. It is well known 
and understood that the spiral disposition of the outer 
wires not only causes the insulating material to be power- 
fully compressed, and forced into the interstices of the 
metalli¢ covering : but by rendering the latter capable of 
extension, throws the tensile strain in laying the cable 
upon the conducting wires. This is precisely what is to be 
avoided by the adoption of an outer wire covering. Hf, as 
stated by Mr. H. C. Forde ina report to the Treasury, the 
shrinkage of a hemp covering (as recommended by the late 
Mr. Robert Stephenson, for the Gibraltar cable), is suffi- 
cient to injure mechanically the gutta-percha core, it is 
somewhat surprising that the etiect of the enormous pres- 
sure exercised by the spiral covering under tension should 
have been pertinaciously overlooked. 

The exclusive employment of gutta-percha in insulation 


| strength was from 14! 





that of india-rubber is equal to 0-7 only, and that of 
Wray’s mixture 0-8. But we would observe that sufficient 
evidence of the superiority of caoutchoue existed previous 
to the commencement of the last great enterprise carried 
It is worthy of com- 
ment, now that the results of the Government experiments 
to determine the relative merits of insulators are pretty 
generally known, that, with the exception of the late Mr. 
R. Stephenson, not one of the electrical engineers called 
upon to report in the question of the construction of the 
Gibraltar cable made any reference to the possibility of 
employing this gum as an insulator. The attention of 
practical electricians must now necessarily be directed to 
it, inasmuch as the increased impurity of the samples of 
gutta-percha, and the diminution of the supply consequent 
upon the method of collecting it, render it problematical 
whether the latter can be employed with advantage in any 
point of view. ; 


STRENGTH OF IRON. 


THE value of one description of iron, as compared with 
that of another, should, it is to be supposed, depend upon its 
comparative strength. ‘There are cases, it is true, where 
iron isemployed as much for its mere weight as anything 
else, inertia or the stability of ponderosity being of more 
consequence than absolute sirength. For such purposes 
lead would, of course, be preferable to iron, could it be had 
at the same price. But in a majority of the applications of 
iron, its own weight is a load, pro tanto, upon its power 
of resistance, and, in bridges, it is easy to calculate the span 
at which the structure would be destroyed by its own 
gravity. If, then, there were one invariable standard of 
cohesive power in all iron, or if it required, let us suppose, 
ten tons to pull asunder one square inch of cast-iron, and 
twenty-five tons to part a similar section of wrought-iron— 
no matter of what make—our whole practice of con- 
struction in iron would stand in a very different position 
from what it now does. From the data contained in the 
majority of our engineering books it might be supposed that 
this uniformity of strength actually existed. Many engi- 
neers assert that * there is no great difference in iron,” and 
their practice is apparently conducted upon this assump- 
tion. Mr. Robert Stephenson assured the Lron Commission 
of 1848 that there was not probably a greater range than 
five, six, or seven per cent. either way from the medium 
strength of all the irons in this country. ‘The same dis- 
tinguished engineer, however, seut in to the Commission a 
table of experiments made under his authority to determine 
the iron best suited to the construction of the High Level 
Bridge at Neweastle, and of the large number of 1 in. 
square bars tested on 3 ft. supports, the transverse break- 
ing weight varied all along from 4518 lb. to 1,072 Ib., the 
average being something like 800 Ib. or 850 1b. Thus, of 
ninety-six specimens, three bore between 500 Ib. and 600 Ib., 
one between 600 Ib. and 700 Ib., nineteen from 700 Ib. to 
800 lb., thirty-four trom 800 Ib. to 900 lb., twenty-eight 
from 900 Ib. to 1,000 1b., whilst eleven specimens bore more 
than 1,000 1b, The Government experiments, completed 
last year at Woolwich, comprised 850 samples of cast-iron, 
all sent in for a competition which was to determine the 
best iron for ordnance, and in which it is probable that 
every one sending samples selected such as he believed to 
be his best. ‘These experiments, 2s is known, disclosed 
tensile strengths varying from 9,417 lb. to 34,279 lb. per 
square inch, the results ranging variously from nearly 
14,000 Ib. under to 11,000 Ib. above the general average. 
The strongest iron was, therefore, 33 times as strong as the 
weakest iron. ‘Then, again, there are Messrs. Napier and Sons’ 
experiments, carried out more than a year ago at Glasgow, 
of ninety cast and puddled steel bars, the range of tensile 
3,294 Ib. down to 42,564 lb. per 
square inch. Of 195 wrought-iron bars, the strength 
varied from 68,848 lb. to 44,453 lb. Eighty steel plates 
ranged from 108,906 lb. to 62.435 Ib., and 150 iron plates 
showed a range of tensile strength from 62,544 lb. to 
32,450 Ib. Of thirty samples of Acadian charcoal cast- 
iron, tested in December, 1858, at Woolwich, the 
tensile strength varied from 43,928 lb. down to 15,071 Ib. 
per square in., the variation in strength being. as in all the 
other experiments referred to, promiscuous, and with no 
apparent tendency to any general standard. In Lioyd’s 
experiments on rivetted iron ship pilates, made some time 
since at Woolwich, some of the butt straps opened ata 
strain of but about 4 tons per square inch of actual cross 
section, and the g-in. plate parted generally at from 5 to 
10 tons per square inch of solid iron. After the fatal 
explosion of a .ocomotive boiler, in 1858, at an engineering 
establishment in Manchester, Mr. Fairbairn tested several 
of the plates, one of which broke under a strain of 4§ 
tons per square inch. Those familiar with iron are aware 
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that bars and plates are occasionally met with which, upon 
a blow from a hammer, will break like cast-iron. It is the 
same with railway bars, some of which can hardly be 
broken under the severest tests, whilst others are found, 
now and then, to break by their own weight in 
dropping upon the ground. It is but fair to admit 
that iron of any particular “ make,” especially if the 
product of long established works, is not likely to 
exhibit the wide range of strength indicated in the 
results to which we have referred, but except for special 
applications, or where very large quantities are employed, 
the iron is generally anonymous, and dithicult of identifi- 
cation. 

It is owing to the great range of quality that iron 
subjected to strain cannot generally be trusted beyond 
from one-fourth to one-sixth of its calculated ultimate 
strength. Engineers will proportion bridges which, upon 
a calculation of strength, will show six times that necessary 
to bear the heaviest load to which they will ever be 
subjected in practice, but the calculation is based upon the 
assumption that the iron is of a certain uniform strength, 
whereas its strength is so variable that, with the supposed 
excess of metal, one or more important members of the 
structure may be barely able to sustain themselves under 
continued strain. No piece of iron can be said to have a 
certain strength until that strength has been ascertained 
by trial, and the trial must be such as to destroy the iron. | 
It is thus that failures of bridges, boiler explosions, fractures 
of chain-cables, &c., prove iron to have had, perhaps, | 
but one-third or one-sixth the strength at which it had been 
estimated. Such disasters do not probably exceed, in number, 
1 or 2 per cent. of all the applications of iron in which | 
they occur,—not more than one or two boilers exploding 
out of every hundred made and set to work. A moderate 
observation, however, of the variable nature of iron will 
show, we think, that of every hundred samples one or two 
are below the safe limits of strength, whilst, to all cppearance, 
they may be as strong as the best. These facts point to the 
necessity of the utmost care in the sclection of iron for 
every application in which unquestionable strength is in- 
dispensable, and this selection can be only partially fulfilled 
even by regarding manufacturers’ brands. More frequent 
actual tests of iron, involving the destruction of, at least, 
one of every hundred separate pieces to be put in use, are 
necessary. With these tests, and taking into account the 
value of the iron after having been broken, a saving con- 
siderably greater than the whole cost of trial might 
doubtless be made by slightly lowering the multiple of 
strength to the standard which such trials would finally 
establish, our constructions in iron being, even then, 
demonstrably safer than they now are when the actual 
strength of the materials used is so variable. 








ENGINEERING CONTRACTS. 

ENGINEERS were once consulted by the projectors of 
extensive works of construction, in order to determine their 
practicability. It was a question for an engineer whether 
a workable railway route could or could not be formed 
between two given points; whether a given tunnel could 
or could not be driven, whether a certain pier or dock was 
or was not within the resources of constructive skill,— 
whether a bridge was or was not possible in a given situ- 
ation. And when the man of levels announced, as the 
result of protracted investigation and in anticipation of 
handsome professional fees, that “ the proposed undertaking 
was, upon the whole, a matter of pounds, shillings, and 
pence,” he was listened to, if not with the profoundest 
deference, with at least respectful attention. For, until 
engineers had determined to the contrary, there were many 
projects in their line which were impracticable, or, what 
was much the same, considered to be so. Thus it was 
“impracticable” to rear a permanent lighthouse on the 
Eddystone until Smeaton proved the contrary. An aque- 
duct over the Irwell was out of the question until Brindley 
completed one, to the wonder of some and the great disgust 
of others. ‘Telford’s bridges were, many of them, “ im- 
practicable” until erected. The Thames Tunnel was out of 
the range of possibilities until distinguished people had 
actually risked their lives by disappearing at Wapping to 
reappear at Rotherhithe. Chat Moss only became * practi- 








cable” for a railway when a locomotive and train of car- 
riages had actually crossed it without once sinking the 
rails to the level of the bog. In later times, engineers have 
been called upon to pronounce as to the practicability of 
various works, but, as a general rule, their services are now 
enlisted chiefly to determine the lowest amount of “ pounds, 
shillings, and pence” necessary for the purpose in view, 
rather than the mere applicability of cash in the abstract. 
Where professional fame once depended on the magnitude | 
and construction, per se, of a given work it must now be sought 
in the successful application of the least amount of money 
ina given case. Even now, however, the engineer cannot | 
or does not determine the actual cost of his works—the 
most he can pretend to being the preparation of plans and 
introduction of stipulations which, as compared with other 
plans and specifications, show a demonstrable advantage. 
He may contrive, and compare one contrivance with another 
until he has determined upon which the lowest quantities, 
the least labour, and the best adaptation to the customary 
modes of executing work may be had, but, beyond this, he 
cannot fix the actual cost of the work without trenching 
upon the province of the contractor. The engincer esti- 
mates the cost, it is true, and this has to be done long in 
advance of the letting ; but the estimates are, substantially, 
the estimates of certain contractors who have been applied 
to before-hand. It is indispensable to the reputation of the 
engineer that his estimates are high enough, whilst it 
would do him no good were they to prove very much too 
high. And yet the bidding may range from 40 per cent. 
below to 50 per cent. above his estimates. And it is a fact 
that one contractor will actually make more money in taking 
a given job at, say £100,000, than would another at £150,000, 
or £200,000. One contractor may examine the specifications, 
and, judging what it would cost to follow them, bid ac- 
cordingly. Another, not more capable but less scrupulous, 


may take the same specifications, and, judging how he may 
evade them and still secure the acceptance of his work, bid 
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30 per cent. or 40 per cent. lower. In such operations it is 
not so much the actual quality of the work as its reputed 
character that is to be considered. There are engineers, 
and inspecting engineers, too, who cannot distinguish pig- 
iron worth 45s. from that worth £7 a ton by looking at it 
merely, and under such circumstances almost any contract 
may be made to pay, at least, a living profit. It will be 
borne in mind that the contract price of an undertaking 
affords no very accurate indication of the actual cost of the 
work to the contractor. This cost, indeed, deties exact 
caleulation, and contractors’ profits have a range of which 
few methodical men who do everything by rule have any 
idea. On the whole, engineering contracts have paid 
handsomely enough, and the exceptions, in which loss 
has been sustained, have been comparatively few, at least 
since the general rise in the prices of labour and materials 
which took place in consequence of the vast extension of 
railways. 

The prominence of great contractors is likely, more 
than anything clse, to overshadow the engincering 
profession by depriving it, to a great extent, of its 
executive duties. An engineer like Stephenson could 
deal with contractors whose undertakings were counted by 
tens of millions, without being himself placed at a disad- 
vantage, for it was almost as much for the interest of the 
great contractors to sustain his reputation as their own. 
With the rank and file of the profession it is otherwise. 
The contractor’s interest is not furthered either by their 
independence or their skill. Whatever he might appear to 
do, he could never think of subordinating his system to 
theirs; indeed, he might suggest that it would be pleasanter, 
on all accounts, and in no way less advantageous, were 
they to identify their interests with his own. When we 
find engineers of very meagre antecedents, who have 
already accumulated handsome, not to say great, fortunes, 
the inference is obvious enough. ‘There may be under- 
takings, including those at a great distance abroad, where 
a powerful company of contractors can better serve the 
interests of parties letting heavy works than could a number 
of men each working upon a small capital. In a majority 
of cases, however, vast savings would be effected by 
letting moderate contracts to parties who, although not 
commanding great capital, have sufficient for the purpose. 
Much more labour, and a greater amount of responsibility, 
would, doubtless, be thereby thrown upon the enginecr, 
but this would not, we think, at all lower the status of the 
profession. Engineers would thus acquire much more 
authority, and, would doubtless, attain corresponding ad- 
vantages in the prosecution of their practice. 


COTTON FROM INDIA. 


In India we are reaping the righteous retributions of 


long years of misrule. Practically, the objects of our con- 
quest and possession there have been our own enrichment 
by any means that proved most lucrative, and we have no 
right to wonder that a period of Indian exhaustion and 
paralysis has succeeded our rapacious course. The mutiny 
was the culmination of Indian disgust and resentment at 
our oppressive exactions. It may have had its immediate 
cause in outraged superstition; but unless some deep and 
wide-spread sense of wrong had existed, the comparative 
trifle to which the final outbreak was attributed would 
have had small influence with the patient Hindoo. The 
seeds of the revolt had been sown during years of bad 
government, and the bitter harvest was ripened to our 
hand by one act of insolent oppression, whilst a thousand 
others might have served as well. The folly of attributing 
that mighty upstir of the millions in that vast peninsula to 
the distribution of wrongly greased cartridges is only 
equalled by the monstrous absurdity of supposing that a 
mere change of governors will radically change the state 
of the country. The transition from venality aud rapacious 
oppression to vigorous and equal-handed justice is seldom 
so sudden as this. We do not join in the general wonder 
that India has not risen with a magical bound from the 
insolvency and prostration in which her late Government 
left her on the advent of the new. Nor would that senti- 
ment have obtained so widely as it now does but for the 
unfortunate conjunction of our greatest need of India with 
her greatest helplessness. Now that men are generally 
awaking from their fancied security in American Cotton 
Supply, to find that the only other natural source of imme- 
diate and adequate supply is almost closed to them by bad 
government perpetuating itself not only in the inevitable 
momentum of its evil measures, but in the helpless blunder- 
ing of its successors, is doubtless mortifying in the extreme. 
The evil will not, however, be lessened by impatience, It 
demands rather a calm and wise appeal to judicious mea- 
sures, with patience till their result appears. It augurs 
well that this is the pervading fecling with those whose 
immediate necessities have roused to action about matters 
of Indian Government. ‘The merchants of Manchester have 
their attention fixed on India now with an intensity only 
equalled by the threatening nature of their prospects in 
the western world. They are justly roused by the follies 
and ruin of Indian finance ; the prostration and helplessness 
of Indian industry ; and the resuscitation of the protection 
they have out-lived at home in that ill-fated peninsula. 
We say justly roused, and who will question the fact when 
India would gladly sell her cotton, and Manchester gladly 
buy it, but the transaction is forbidden by the absence of 
all available means of conveyance. This one fact, that we 
have had possession of the fairest provinces of the land 
for centuries, and that after all the cotton grower must 


carry his cotton on bullock-back for want of better 
means of transit—and this too in a country abounding 
with rivers, and generally very favourable to the 


construction of canals and railways— is the strongest 
condemnation of our rule possible. The policy was 
as short-sighted as it was cruel. It has doubtless 
enriched directors and their servants, but it eventually 
brings a fearful legacy of discontent, helplessness, and 
debt, which devolves ultimately on the British Government 
and people. Now we are put in receipt of this legacy in 
full, and when we ought to have help from India, render- 
ing her mutual aid in return, we must evidently set our 
shoulders to the wheel and lift her out of the mire. 


That India has resources enough of natural wealth and 
industry to regenerate her bankrupt finances, and to su 
ply our manufacturing and rom te wants, if rightly 
developed, there can be no doubt. As the first condition 
of that development, cheap and easy modes of communi- 
cating with the sea-board are indispensable. The stoppage 
of the public works is only rivetting fetters on the captive, 
and closing up every avenue of escape. There can be 
no hope of regenerating the country, of recalling its 
industry into life, of kindling a spirit of self-reliance and 
self-helpfulness in her down-trodden industrial population, 
unless the products of her industry have access to the 
markets of the world. It is fortunate that the wants of 
India are just our wants also, and that our pressing needs 
oblige us to call out lustily for the very things India also 
needs for her social and political regeneration. The. 
mutuality of the wants will surely aid in a practical 
solution of the difficulty. The public works of India must 
be forthwith resumed. Their need is an imperative and 
overmastering one, that admits of no excuse or even delay. 
The mutual interests of Great Britain and of Hindostan 
demand the immediate resumption of every scheme involv- 
ing important means of transit, and the extension of such 
schemes to every important district in the land. It is a 
life and death question to us and to our Hindoo subjects, 
and admits of no temporising and no palliatives. The 
necessity has assumed a gravity, a proportion, a crying 
urgency that must cast all ordinary motives of prudence 
and calculation into abeyance. 

We urge immediate attention to this matter, because, 
whilst indispensable to India herself, it is immediately 
needful for our most important home manufacture. Every 
mail but confirms the notion that our supplies of cotton 
from America are uncertain for next year. As far as 
America is concerned we may have all our mills working 
quarter time by this season next year, and a quarter of 
our population on the high road to starvation. This is no 
picture conjured up by a disordered imagination, but a 
sober probability, which it is madness not to realise and 
strive by every means to avert. To India only can we 
look in the emergency for any important aid, and to her 
only on condition that modes of internal communication 
are multiplied without delay. Indian railways and river 
trains really are our only guarantees against home disasters 
of the most frightful character. In presence of such grave 
considerations we have a right to call on the Government 
to act liberally and promptly. The first needful step is an 
Indian loan tor those public works, which, desperate as is 
the condition of Indian finance, may doubtless be raised 
with a prospect of no distant repayment from works that 
must be remunerative. For although the need of such 
works is immediate and pressing, their use will be per- 
manent and increasing. ‘The first want we wish to supply 
will be a permanent and growing one. Having once 
tasted the fruits of independence of America, even should 
she, ere long, resume her wonted activity in cotton produc- 
tion, we can use her produce and draw largely from India 
as well; not only gaining by the change the opportunity 
to develope fully the proportions of a trade always hitherto 
hampered by a short supply of the raw material, but the 
comfortable assurance that we are not on the brink of @ 
crisis at any time that the season or the slaves may become 
hostile to the American planter. 

The frightful military expenditure of India must be 
reduced. An army of 300,000 natives and 80,000 Euro- 
peans, at an annual cost of twenty millions, would strain the 
resources of the country even when prosperous, but in her 
present crippled condition is madness and ruin. ‘To incur 
such frightful outlay in the presence of an annual deficit of 
six millions is to court disasters worse, if possible, than 
political outbreak. ‘Twenty millions for soldiers and not a 
penny for railways! Such a policy is self-condemnatory, 
and can only end in the producing of disasters more fright- 
ful than that unfortunate country has ever yet seen, The 
development of native industry, the opening up of the 
markets of the world, the advent of commercial prosperity 
which must follow liberal and prudent government, will be 
far more effectual than the bayonets of Sepoys in keeping 
the millions of India in loyalty and peace, or else Hindoos 
are different from all other people in the world. 

Great complaints are alleged against the mystery and 
want of honest openness which characterise the transactions 
of our Indian Government. The accounts of income and 
expenditure are said to be unintelligible, the accountability 
of the executive not sufficiently clear and direct, and the 
policy of the Indian Secretary not only feeble and incon- 
sistent, but tricky and contradictory. Beyond this the 
Indian law of contracts is such as to give but poor security 
to European settlers, thus deterring rather than inviting 
men of capital and energy who are disposed to turn their 
attention to that country. Beyond the redress of those 
wrongs the manufacturing interests of the country have a 
right to demand the active agency of Government in 
spreading the knowledge of our wants through the length 
and breadth of the peninsula, that the cultivator may 
know how to shape his production. ‘The machinery of 
Government is adapted for the speedy effecting of this pur- 
pose at any rate, and it is a small thing to ask when home 
as well as Indian interests of so much importance are 
concerned. 





OceAN 'Tetecrarus.—The Lxaminer, after summing up the various 
failures of ocean telegraphic enterprises, remarks as follows:— 
“Such, then, being the result of our experience of oceanic electric 
cables, what chance of success can there be with a cable that pro- 
poses to bring the Old and New World together by the route of 
Scotland, the Faroe Islands, Iceland, Greenland, and Labrador, over 
seas infested by icebergs, and along ice-bound coasts? We fear none 
whatever. The distance is little short of that across the South 
Atlantic. There are sea-gaps of 800 and of 500 miles, and the in- 
hospitable land is rather an hindrance than an advantage. We are, 
then, decidedly of opinion that a North Atlantic cable is a hopeless 
project that will not be, and ought not to be, attempted, The 
Government, goaded on by the press and the public, has been 
already severely bitten, and will assuredly not guarantee a farthing. 
Without its guarantee there will as assuredly be no subscribers, 
Until some great discovery is made which no man at present even 
dreams of, our electric cables must be contined to the narrow seas, 
and the wafting of ‘sighs from India to the Pole’ must be still an 











achievement known only in the domain of poetry.” 
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PROCESSES AS APPLIED TO RAPIDLY-DECAYED 
STONE IN WESTMINSTER ABBEY. 
siticious, &e. 


Tue following statement was read by Mr. Gilbert Scott, at a late 
meeting of the Institute of British Architects:— 

1. The Water Glass.—Tried in 1857 and 1858. The effects still 
remain, and the stone is a good deal hardened; the decay, in part, 
arrested, but by no means perfectly. 

2. Mr. Paul's oleae theaioaioad Potash.—T ried in 1857 and 1858. 
About the same in all respects as the water glass. 

3. Mr. Ransome’s System —Silicate of Lime.—Tried in 1857 and 
1858. Not very different from the above. The stone is hardened, 
and the decay in part arrested, but not perfectly. 

4. Mr. Szerlemey's Process.—(Vhis is placed under the head of 
Silieates, on the faith of the statement made to Dr. Faraday, though 
Mr. Szerlemey’s pamphlet would lead to a contrary classification.) 
Tried in 1859. Stone much hardened; effeets remain, though 
apparently diminished ; decay only in a small degree visible. 

Experiments have also been made on a somewhat extended seale, 
both with the soapand alum, and with Rochas’ silicate. The effeets 
of the soap and alum appear to have ceased; those of Rochas’ 
system remain, but [am not able to judge well of its efficiency. 

















PROCESS AS APPLIED TO KAPIDLY-DECAYING STONE 
IN WESTMINSTER ABBEY. 

1. Solution of Shell-lac in Spirits of Wine.—This has answered 
adimirably for internal work, and also work in the open air, defended 
against rain; but has not answered where exposed to rain; though, 
in some cases, Where used upon plain ashlar faces, it is pretty perfect. 
It has been used internally for between four and five years; and a 
few external specimens for between three and four years. 

2. Solution of White Wax in Turpentine has been tried for about 


RESINOUS AND OILY 











three or four years, but has failed. 

8’. The same, with the addition of Stearine, has answered better, 
but is failing. 

4. Mr. Daines's Process, Oil and Sulphur, as been tried since July, 
1859. It has hitherto answered almost though not quite perfectly : 
the stone is very much hardened, One specimen shows a little 
failure under the projecting coping. 


SCOTTISH MATTERS. 


Tue Seoteh miners have sent a deputation to Sir Archibald Alison | 


to represent to him certain grievances under which they consider 
they labour, from the alleged evasion, by their employers, of the 
Act of Parliament passed last session for the regulation and inspec- 
tion of mines. Their complaints were—-that unjust weighing ma- 
chines were employed to weigh the coal put out by the miners ; that 
the inspectors of weights and measures declined to interfere with 
them, not being desirous to have to do with a matter which they 
said lay between the employers and their men; that their coals were 
not “truly weighed,” as required by the 29th section of the Act, 
beeause it was laid down as a rule by pit-owners that every “ hutch” 








must contain 4 ewt. 1 qr. 91b.; that if any “hutch” was sent up | 


with even 1 oz, less its contents was confiscated to the miner; that 
although a “hutch” might contain 6 ewt. the miner was only paid 
for 4 ewt. 1 qr. and 9 1b, and that if 14 1b. of stone happened to be 
found ina ® hutch” so sent up, the whole of the coal in it was unpaid 
for; that the miners are required, in many instances, to sanction 
the withdrawal from their wages of certain sums for house rent, 
medical attendance, education for children, and sharpening picks, 
although the Act provides that wages are to be paid in money 
only, the miners objecting that they have not—which they should 
have—the power to employ the doctors and teachers for themselves ; 
and that the first rule for coal and ironstone mines, providing for 
adequate ventilation, was not enforeed nor its neglect punished. Sir 
Archibald Alison said it was ridiculous in the police not to test coal- 
pit weighing machines as they do the paltry grocers, and reeom- 
mended the miners to call upon their chief to do so forthwith. He 
counselled them to enforee the 29th clause of the Act, by appointing 
a properly qualified person to take account of the out-put of coal at 
those pits where fraud was suspected; and to lay his report before 
the Inspeetor of Mines for the district, and ask him to take action in 
the matter, He was quite astonished at the unfairness of contiscating 
4 ewt. of coal because it might want a pound, and also in not 
accounting for coal above the orthodox “hutch” weight. He 
thought the miner should be paid for the amount of coals he put out, 
whatever that might be, With regard to the question of ventilation, 
there was a difficulty in dealing with that until an accident occurred, 

The pig-iron shipments are becoming more liberal. Last week 
they amounted to 8,291 tons, as compared with 6,609 tons in the 
corresponding period of 1860, 

An immense rope has been fabricated by Messrs. J. Black and Co, 
It is made of the finest Rhine hemp, is about 120 fathoms in length, 
and 24 in. in circumference; it is made up of twelve strands, each 
being about 5} in. in circumference, and in every strand there are 
220 threads. The entire rope was manufactured in the short space 
of two days; and the necessity for its being an extremely strong 
one will be understood when it is stated that it, with another alike 
in every particular, is to be used as a “cheek” on the armour-clad 
Black Prince, when it is launched, which may take place on the 
26th inst., but there are doubts as to its taking place before a fort- 
night after that date, 

With reference to ship-building industry on the Clyde, the Glasgow 
Mercantile Advertiser reports that Messrs. Thomson are at present 
building, for the firm of Papayanni Brothers, Liverpool, one screw 
steamer of 2,000 tons, and 300-horse power, for the Liverpool and 
Mediterranean trade; a paddle steamer for the Lancashire Steam 
Navigation Company, of 800 tons, and of 350-horse power, for the 
trade between Fleetwood and Belfast; one serew steamer, of 
600 tons, and of 150-horse power, for the Messrs. Hutcheson and 
Co,, Glasgow, and intended for the West Highland tade.—At the 
yard of Messrs. Smith and Rodger there is at present bein: con- 
structed one steamship of 750 tons, and of 140-horse power, in ended 
for the carrying of cattle between Lreland and Britain; one screw 
steamer of 1,200 tons, and of 160-horse power, for the Mediterranean 
trade, Both of these ships are built of iron, for the Messrs, 
Maleolmson, of Waterford, and are fitted to sail either with or 
without the application of steam power.—The Messrs. Napier, in 
addition to the Black Prince and another plated frigate just con- 
tracted for, have on hand a large paddle-steamer of 4,000 tons, and 
of 900-horse power, for the Cunard line, which is about 400 tons 
larger than the Persia, belonging to the same company; a 
steamship for the same owners of 2,550 tons, and of 450-horse 
power; and a river steamer for the Clyde of 200 tons, and 
of 100-horse power, At the building-vard of Mr. J. G. Lawrie, there 
is now on hand one sergw steamer of 520 tons, and of 80-horse power, 
intended for the coasting trade.—Messrs. ‘T. Wingate and Co, are at 
present engaged in constructing two steamships, one of which is 
about 650, and the other 3800 tons, for the China trade. The same 
firm is also building, of iron, the largest dredger, perhaps, ever made 
anywhere. It is intended for dredging the river Tyne, at Newcastle, 
and will be fitted up with a double chain of buckets to discharge at 
the sides of the vessel, and capable of operating with ease in water 
of the depth of thirty feet—At the yard of Messrs. Tod and 
M‘Gregor there are now on hand a serew-steamer for the Liverpool, 
New York, and Philadelphia Company, of about 2,600 tons, with 
engines of 550 horse-power; a screw-steamer of 880 tons, and of 
about 150 horse-power, for the Glasgow and Liverpool Steam Packet 
Company, and intended for the Liverpool and Glasgow trade. ‘The 
same builders are also engaged in constructing a screw barge of 
upwards of one hundred tons for India; a vessel of the same kind, 
but of smaller size, and of 20-horse power, for the use of Dr. Living- 
stone in his African researches ; and a small serew-steamer of 50-horse 
power for the coasting trade.—The Messrs. Stephen and Sons are en- 
gaged in building a screw steamer of 700 tons, and of 140-horse power 
for the India trade ; a schooner of 180 tons for the South American 


















trade ; a ship of 450 tons for the copper ore trade; andanother of 480 
tons forthe trade with India andthe East.— Messrs. Barelay, Curle, and 
Co., have at present the following vessels on hand, viz :—A screw- 
steamer of 800 tons, with engines 112-horse power, intended for the 
Leith and Baltic trade; a paddle river steamer for the Clyde of 224 
tons; an auxiliary serew-ship, of about 1,400 tons, and of 153-horse 
power, for the American trade. ‘The same firm is also employed in 
building of wood a sailing ship of about 650 tons.—Messrs. Simons 
and Co. have launched from their premises, London Works, Renfrew, 
an iron screw-steamer of 450 tons, named the Moulmein, the property 
of the Caleutta and Burmah Steam Navigation Company. Her 
machinery has every practical improvement, and was also manufac- 
tured at the London Works, and on board when launched. The 
same firm have also in hand, all of iron, a river paddle-steamer, a 
schooner yacht, and a ship of 1,000 tons, constructing under the 
builders’ recent patent improvements, the chief characteristics of 
which are, that the upper and lower ranges of beams, the kelson, the 
water-ways, the hold stanchions, the ceiling, and the decks, in place 
of being the comparatively useless fastenings in vogue for centuries, 
are formed into a combination of material yielding vast additional 
strength, without involving increased weight, space or expense. 

Tenders for a new steam-crane, and a donkey engine for crane 
No. 1, Vietoria-harbour, have been reeeived, The crane is to be 
furnished by the Greenock Foundry Company for £1,500, and the 
engine by Messrs. Caird and Co, for £400, 
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Grants of Provisional Protection for Six Months. 

2514. Peter Recror Situ, Essex-street, Strand, London, ‘‘ Improve- 
ments in fire-arms and ordnance, and in the projectiles to be used there- 
with.”—Petition recorded 15th October, 1860. 

3037. Joseru Hamerton, Shibden, near Halifax, Yorkshire, ‘‘ Improvements 
in manufacturing certain textile fabrics, known as ‘zebra cloth’ or triple 
cloth.” —Petition recorded 11th Decewber, 1860. 

3051. GrorGE Suaw Harwoop, Bradford, Yorkshire, ‘‘ improved machinery 
for drying, stretching, and tentering woollen or other cloths.”—A com- 
munication from Charles F. Bennett, Connecticut, U.S.— Petition recorded 
12th December, 1860. 

3093. Joun Wittiam Hin, Philadelphia-place, Hackney-road, London, 
“Improvements in sewing machines and the use thereof.” — Peition 
recorded 17th December, 1860. 

36. WintiaM Marrizu WILLIAMS, Handsworth, Staffordshire, ‘An im- 
provement or improvements in treating coal and other bituminous 
minerals and peat, for the purpose of obtaining solid and liquid hydro- 
carbons therefrom.”—Petition recorded 5th January, 1861. 

112. Cuar.Les Stevens, Charing-cross, London, *‘ A new paste made from 
wood to be used in the manufacture of various articles, together with the 
apparatus employed in the preparation of the same.”"—A communication 
from Mr. Loyer, Rue Lattitte, Paris. —Petiti n recorded 15th January, 1861. 

134. DonaLD Mans, Rochester, New York, U.S., ‘ Improvements in 
rotary spading and digging machines.”—Petition recorded 19th January, 
lsél. 

198. James Vero, Atherstone, Warwickshire, “Improvements in ma- 
chinery for separating the fur or hair fro:n the skins of animals.” 

— Petition recorded 24th Janvaru, 1861. 

203. Jesse Law, Hollinwood, Lancashire, ‘Improvements in shutting off 
the steam and operating upon the brakes of engines employed in lowering 
into and lifting from mines or pits.” 

204. Bernarp Lavtu, Pittsburgh, Pennsylvania, U.S., “ Improvements in 
piling iron for heating, preparatory to re-rolling or hammering the same.” 
— Petitions recorded 25th Junuary, 1361. 

21s. Joun Bou.sy, Whitby, Yorkshire, ‘‘ An improved log or instrument 
for measuring the speed of ships and the velocity of streams of water.” 

220. JAMES Bapcock, Canhall Gate, Wanstead, Essex, ** Imprevements in 
sig’ ling between the different carriages of railway trains and other 
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222. Freperick Henry Twitney, and ALsert Romer, Dean-street, 

London, ‘* Improvements in tobacco-pouches, purses, and other such like 
receptacles.” 

224. WILLIAM Epwarp Newtox, Chancery-lane, London, “ Improved ap- 
paratus for exhausting and compressing air, and producing air blasts.”— 
communication from Frederick William Partz, New York, U.S. 

226. WittiaM Epwarp Newton, Chancery-lane, London, ‘ Improvements 
in railway carriage wheels.”—A communication from Ebenezer A. Lester, 
Boston, Massachusetts, U.S. 

225. JAMES ALFRED Suipro Wolverhampton, Staffordshire, ‘‘ Improve- 
ments in steam engines.”—Petitions recwrded 23th January, Isl, 

234. Joun Water Frignp, Freemantle, Southampton, “ Improvements in 
beer engines.” 

238. Enrico ANGELO Lepovico Nee@rertt and Joseri Warren Zampra, 
Hatton-garden, London, ** lmprovements in mountain and other baro- 
meters.” — Petitions recorded 20h Javuary, 1861. 

240. ALEXANDER CourToOIs and JEROME ERNEST DE SOULANGE, Paris, ‘ An 
improved construction of kiln for calcining limestone, gypsum, or other 
similar substances.” 

242. JouN MELLOR, jun., Colne Cottages, King’s Bridge, Huddersfield, 
Yorkshire, ** An improved machine called a * Cross raising gig,’ used in 
the dressing of woollen cloth.” 

244. Artuur Boye, Birmingham, “ Improvements in the manufacture of 
umbrellas and parasols.” 

246. Eruraim Sut, Carlisle-street, London, ‘An improvement in the 
ee of swivel rings especially applicable to swivels and watch 

eys.” 

248. Gorge ToMLINson BousrieLp, Loughborough Park, Brixton, Surrey, 
“Improvements in the manufacture of lasts for boots and shoes.”—A com- 
munication from John C. Plumer, Portland. 

250. GkoRGE TOMLINSON BousrieLp, Loughborough Park, Brixton, Surrey, 
** Improvements in the manufacture of boots and shoes.”—A_ communica- 
tion from John C, Plumer, Portland, U.S. 

252. Joun Henry Jounson, Lincoln’s-iun-fields, London, ‘ Improvements 
in the treatment of vegetable substances, and in the preparation of 
beverages therefrom.”~ A communication from Louis Henry Obert and 

Jean Baptiste Vasseur, Paris. 

254. Rowert Bewick Lonariver, Manchester, “Improvements in pro- 
moting the circulation of water in steam boilers, and in supplying water 
to steain boilers.”— Petitions recorded 30th January, 1861, 4 

266. CHARLES Reeves, Birmingham, “A new or improved instrument or 
apparatus for converting breech-loading small arms into muzzle-loading 
small arms, and an improvement or improvements in cartridges for 
breech-loading arms.” 

257. Ronert Dawson CLEGG, Fleet-street, London, 
or mercurial time-keepers.” 

258. James Ronertsox, Avon Bank, Lanarkshire, N. 
machinery or apparatus for finishing textile fabrics.” 

259, Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements in 
machinery or apparatus for roasting coffee and other seeds and roots, and 
for drying grain.”"—A communication from Robert Harper, Melbourne, 
Victoria. 

200, STEPHEN Mov.ton, Bradford, Wiltshire, “ Improvements in the con- 
struction of cables for telegraphic purposes." 

261, SYLVESTER Wig@in WARREN, Brooklyn, King’s, U.S., “ An improved 
high and low water indicator for steam and other boilers.” 

263. Joun Cuarrertox, Highbury, London, * Improvements in treating 
gutta-percha, india-rubber, and compounds containing one or both of 
these substances, and in machinery and apparatus employed therein.”— 
Petitions vecorded 31st January, 1861. 

267. Henry Curtiss, Skinner-street, Snow-hill, London, “ Improvements 
in men’s searfs, cravats, and neck-ties,” 

269, ALEXANDER CricuTon, Cork, ‘Improvements in applying and fitting 
serew propellers, and in forming and fitting the stern parts of ships for 
receiving screws,” 

271. Josk JOAQuIN DE ARRIETTA, Piccadilly, London, ‘“ Certain applications 
of chapapote and its products, and of the same combined with other sub- 
stances, and of materials treated therewith, to various purposes in manu- 
factures and the useful arts.” 

272. ALFRED Vincent Newton, Chancery-lane, London, ‘ An improve; 
construction of motive power engine.”—A communication from W. H. C. 
Voss, Berlin. 

273. HENRY MEpLOcK, Great Marlborough-street, Westminster, “ Improve- 
ments in brewing malt liquors.” 

274. Morris PoLuok, jun., Govan, Lanarkshire, N.B., “ Improvements in 
machinery or apparatus for winding yarn or thread.” 

275. HENRY Bessemer, Queen-street-place, New Cannon-street, London, 
** Improvements in the manufacture of malleable iron and steel, and in 
the machinery or apparatus employed in such manufacture.” 

276. Tuomas Epwarb KnNi@HTLEY, Cannon-street, London, “ Improvements 
in constructing stable floors.” — Petitions recorded 1st Februcry, 1861. 

277. Grorck Houme Spencer and Richarp Grorer Cook, Hathersage, 
Derbyshire, ‘* Improvements in umbrella and parasol furniture, and in 
the means or apparatus employed in treating umbrella and parasol 
furniture, parts of which are also applicable in heating steel wire ribs, 
rods, or tubes for other purposes.” 

278. Epwarp Tuomas Hvueurs, Chancery-lane, London, ‘‘ Improvements in 
the manufacture of woven fabrics, and in the machinery employed 






















** Atmospheric clocks, 





B., “ Improvements in | 





therein.”—A communication from Monsieur Eugtne Mouline, de l'Ar 
déche, France. ag. ss 

279. WILLIAM PRANGLEY, Salisbury, ‘ Improvements in pianofortes. 

280. Jounx CAMERON, Hematite Ironworks, Hindpool, Lancashire, “Tm 
provements in purifying water for the supply of steam boilers and other 
ises.” 


281. Averstcs LEA BrickNeLL, Loughborough Park, Brixton, Surrey, 
“TImprove.nents in fire escapes.” - 

282. WinutaAM CLARK, Chancery-lane, London, “Improveinents in the 
manufacture of paper pulp.” — A communication from Messrs. Louis 
Gaucher and Auguste Somm4, Boulevart St. Martin, Paris. b 

283. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in bellows. 
—A communication from Mr. Charles Jules Pierre Desnos-Gardissal, 
Boulevart St. Martin, Paris. a 

285. WILLIAM Newton Wi.sox, High Holborn London, and WILLIAM 
Tertivs ROwLETT?, Leicester, ‘ Improvements in sewing machines and in 
apparatus connected therewith.” ‘ 

286. JAMES GARTH MARSHALL, Headingley, Leeds, Yorkshire, ‘* Improve- 
ments in the treatment of flax, hemp, and other fibres in various stages 
of preparation and manufacture.”—Petitions recorded 2nd February, 1861. 

239. JouN ABRAHAM, Birmingham, “ An improvement or improvements in 
brass nails to be used in sheathing sh'ps, and for other like purposes.” 

29, AuGUSTE Epovarb CHASTEAU DE BaLyoy, Paris, ‘ Improvements in 
the manufacture of woven fabrics.” 

291. Rosert Howartn, Mount Pleasant, Bury, New-road, Manchester, 
“Improvements in machinery for raising pile on woollen, cotton, and 
other fabrics.” 

292. Epwarp Cuantes MorGan, Norwich, 
building.” 

293. RICHARD ARCHIBALD BRrooMAN, Fleet-strect, London, ‘ Improvements 
in carving or figuring wood.”—A communication from Emile Constant 
Adrien Bréhon, Paris. ; ; 

294. Joun Murray, Whitehall-place, London, “ Improvements in railway 
carriages.”—Petitions recorded 4th February, 1361. 


“Tmprovements in carriage 





Patents on which the Stamp Duty of £50 has been Paid. 
259. CHARLES JouNsox, Dickleborough, Norfolk, and GrorGE JOHNSON, 
Wandsworth, Surrey.—Dated 11th February, 1858. 
274. Joun Macintosu, North Bank, Regent’s Park, London.—Dated 12th 
February, 185s. 
276. Jouxn Exit Ryrret, Wimbledon, Surrey.—Dated 13th February, 1858. 
301. GrorGe BAKER and Joun Epwarp Baker, Birmingham.—Dated 17th 
February, 1858. 
291, JEREMIAH GARNETT, Otley, Yorkshire.-—Dated 15th February, 1853. 





Patents on which the Stamp Duty of £100 has been Paid. 
393. Epwarp LoyseEL, Rue de Gréty, Paris —Dated 18th February, 1854. 
431. JAMES BoyDELL, Gloucester-crescent, Regent's Park, London.—Dated 

22nd February, 1854. 





Notices to Proceed. 

2430. SaMurL Wuiraker, Liverpool, “ Improvements in the construction of 
fluid taps or cocks.” 

2434. Henry Bricut, Sandwich-street, Burton-crescent, London, ‘ An im- 
proved guard or cutwater for ships or vessels, for the purpose of lessening 
or preventing injurious effects resulting from collision.” 

2437. Lovis JULIEN OLIVIER JOLLY, Paris, “‘ Improvements in the means of 
winding up and setting watches.”—A communication from Felix Berthet, 
Besangon, France.— Petitions recorded 8th October, 1860. 

2445. Jonatuan Epes, Tipping Ironworks, Bolton-le-Moors, Lancashire, 
* Certain improvements in steam engines.” 

2448. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, “‘ Im- 
provements in atmospheric railways.”—A communication from V. Clovis 
Simboiselle, Rue Laffite, Paris. 

2453. Ricuarp Hanps and Ricuarp Mepwin HaAnps, Coventry, Warwick- 
shire, “‘ Improvements in lustreing, stretchi and finishing silks and 
other yarns or threads."—A communication from Simon Fontrobert, 
Paris. 

2458. Francis Danny, Exmouth, Devonshire, “ An improved anchor.”— 
Petitions recorded 9th October, 1360. 

24¢0. Joun Ramspotrom, Crewe, Cheshire, “ An improved mode of lubri- 
cating the pistons and valves of steam engines and other machines 
actuated by steam.” 

2465. Desmond GERALD FitzGERALD, Cambridge-street, London, ‘ Improve- 
ments in breech-loading fire-arms.”— Petitions recorded 10th October, 1860. 

2473. FREDERICK COLLIER BAKEWELL, Haverstock-terrace, Hampsteal, 
Middlesex, ‘* Improvements in furnaces."—A communication from Jacob 
Reese, Pittsburgh, U.S. 

2478. WILLIAM Barker, Cornbrook, Manchester, ‘‘ Certain improvements 
in steam engines.”— Petitions recorded \1th October, 1860. 

2490. Joun Buackwoop and WiLLIAM BLackwoop, Craigton, Dumbarton, 
N.B., ‘‘ Improvements in apparatus for washing varns or threads.” 

2943. George WEARING, Westbromwich, Staffordshire, ‘* Certain improve- 
ments in the manufacture of saucepans formed of cast-iron, and which 
said improvements are also applicable to the manufacture of general 
cast-iron hollow ware.” 

2501. James Hiaeins and Tuomas Scnoriktp Wuirwortil, Salford, Lanca- 
shire, ‘* Improvements in machinery or apparatus for preparing, spinning, 
and doubling cotton, and other fibrous materials.”—Petitions recorded 1th 
October, 1860, 

2507. CuarLes Stevens, Welbeck-street, Cavendish-square, London, ‘ An 
improved machine for cutting out bricks and drain pipes.”—A communi- 
cation from Louis Constant. Desaint, Rue Laffite, Paris. 

2508. GEORGE FREDERICK GOBLE and FREDERICK SAND HENMING, London, 
“Improved machinery for crushing quartz and other substances, and for 

hanically and chemically extracting gold from auriferous stones or 
svils, and for procuring silver, copper, zinc, lead, iron, and other metals 
from their respective ores or impregnated liquids.” 

2514. Perek Recror Ssitu, Essex-street, Strand, London, ‘‘ Improvements 
in fire-arms and ordnance, and in projectiles to be used therewith.”— 
Petitions recorded Lith October, 1860. 

2515. Joskru Bent, Newhall-street, Birmingham, and Joseriu LUKOCK, 
Harborne, Staffordshire, ‘‘ Certain improvements in ladies’ clasps, and 
which said improvements are also applicable for connecting or holding 
waistbands, belts, and other articles of dress.’’ 

2517. CuarLes Joun Buryert, Ainslie-place, Edinburgh, N.B., ‘‘ Improve- 
ments in breech or muzzle loading ordnance.”—Petitions recorded loth 
October, 1860. 

2534. Rosert GarMany McCrva, Milford, Armagh, Ireland, ‘ Improve- 
ments in machinery or apparatus for preparing cards for jacquard ma- 
chines.” —Petitions recorded 1th October, 1866, P 

2548. WILLIAM ANDREWs, Threadneedle-street, London, ‘ Improvements in 

insulators for telegraph wires.”— Petition recorded 18tk Octoler, 1860. 

2557. ANDREW GzorGE HunrER, Dean-street, Newcastle-upon-Tyne, ‘ Im- 
provements in treating sulphurets.”—Petition recorded 19th October, 180. 
2559. WiLLIAM YounG, Tavistock-place, Tavistock-square, London, ‘* ln- 

provements in shipbuilding.”—Petition recorded 20th October, 1560. 

2571. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘* Improvements 
in apparatuses for evaporating and concentrating, specially applicable to 
the manufacture of sugar."—A communication from Jean Baptiste 
Dureau, Arras, France. 

2572. ANbREW Diktz, New York, U.S., “A new and useful method of 
treating skins and hides during or after the process of tanning or finish- 
ing them, and of aiding the tanning of hides and skins.” 

2573. ANDREW Dietz, New York, U.S., “An improved process or method 
for tanning skins, hides, &c., and converting them into leather.” 

2576. GrorGe WinLiam Hart, Stanley-terrace, Southsea, Portsea, Hamp- 
shire, ** Improvements in the construction of vessels of war, and in pro- 
pellers for the same.”— Petitions recorded 22nd October, 1860. 

2610. WILLIAM Suarp, Swadlincote, Derbyshire, ‘* Improvements in latches 
and locks.”—Petition recorded 26th October, 1860. 7 

2633. WiLLiaAM CLARK, Chancery-lane, London, ‘‘ Improvements in corsets 
and their fastenings, which are also applicable to other articles of dress 
—A_ communication from Alphonse Cousin and Adéle Duval, Bouley ard 
St. Martin, Paris.— Petition recorded 27th October, 1860. . . 

2650, Isaac Dreyrvs, Paris, “Improvements in rolling iron, and in machi- 
nery employed thereon.” ; , 

2657. James McLintock HENDERSON, Renfrew, “Improvements in marie 
steam engines.” — Petitions recorded 30th October, 1360. 

2315. Joseru StockLey, Newcastle-on-Tyne, Northumberland, “ Tmprove- 
ments in apparatus for grinding, smoothening, and polishing plate glass. 
—Petition recorded \6th November, 1860. 

2861. WiLtLiAM Henry Rauston, Keele, near Newcastle-under-Lyme, Stafford 
shire, ** Improvements in the manufacture of hydrate of soda."”—Pctiion 
recorded 22nd November, 1860. 

3184. Joun Scort Russett, Great George-street, Westminster, 
ments in constructing and arming ships and vessels, and also 
land batteries.”— Petition recorded 28th December, 1860. ; 

19. Grorce Lowry, Salford, Lancashire, ‘‘ Improvements in machinery for 
—s flax and other fibrous materials.”— Petition recorded 4th January, 

361, 

36. WitutiaAM Mattiev WiLLiAMs, Handsworth, Staffordshire, ‘* An improve- 
ment or improvements in treating coal and other bituminous minera-s 
and peat, for the purpose of obtaining solid and liquid hydrocarbons 
therefrom.”—Petition recorded Sth Janwery, 1561. 
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124. Epwix Wuittaker and JEREMIAH CLARE, Hurst, Lancashire, “ Im- 
provements in machinery or apparatus for preparing cotton or other 
fibrous materials to be spun.”—Petition recorded 16th January, 1861. _ 

189. JosErH TOWNSEND and JaMes WALKER, Glasgow, Lanarkshire, N.B., 
“Improvements in mordanting, to 

a used as mordants and otherwise, 





ture of p 
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140. Epwarp ArGent, White Lion-street, Pentonville, London, “ Improved 
apparatus for lifting and tilting casks or other receptacles containing 
liquids.” — Petitions January, 1561. 

145. BERNARD PiFFARD, Caroline-villas, Kentish-town, London, “‘ Improve- 
ments in the preparation of non ducting subst. for the depositi 
thereon of metals by electric action.”—Petition recorded 19th January, 

1861 





226. Wittiam Epwarp Newtox, Chancery-lane, London, “‘ Improvements 
in railway carriage wheels.”—A communication from Ebenezer A. Lester, 
Boston, Massachusetts, U.S.— Petition recorded 28th January, 1861. 

244. ArTHUR BoyLe, Birmingham, “Improvements in the manufacture of 
umbrellas and parasols.”— Petition recorded 3: th January, 1861. 

275. HENRY BESSEMER, Queen-street-place, New Cannon-street, London, 
** Improvements in the manufacture of malleable iron .and steel, and in 
the machinery or apparatus employed in such manufacture.”— Petition re- 
corded 1st February, 1861. 

290. AveusTE Epovarp CHasTEAU DE BaLyox, Faubourg Montmartre, 
Paris, ‘‘ Improvements in the manufacture of woven fabrics.”—Petition 
recorded 4th Feb: uary, 1861. 


And notice is hereby given, that al] persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 





List of Specifications _ paptished during the week ending 
15th February, 1861. 

1569, 2d. ; 1592, Td. ; 1598, Od. ; 1614, 3d. ; 1616, 1s. 7d. ; 1625, 3d. ; 1628, 
7d. ; 1629, 3d. ; 1651, Is. 1d. ; 1633, 3d. ; 1634, Is. 4d. ; 1636, 10d. ; 1640, 3d. 
1641, 10d. ; 1642, 3d. ; 1643, 8d. ; 1644, 9d. ; 1645, 7d. ; 1649, 10d. ; 1651, 8d 
1652, 8d. ; 1653, 3d. ; 1654, 10d. ; 1655, 1s. 2d. ; 1656, 6d. ; » Td. 5 165 
3d. ; 1659, 3d. ; 1¢60, Is. 2d. ; 1661, 3d. ; 1662, 3d. ; 1663, 5 
1666, 5d. ; 1667, 3d. ; 1668, 5d. ; 16 9, 3d. ; 1670, Is. Sd. ; 
1673, 1s. 9d. ; 1674, 1s. ; 
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7d. ; 1695, 1s. 4d. ; 1696, 3d. ; 1697, 9d. ; 16¥S8, Sd. ; 1699, Sd. ; 1700, 3d. ; 
1701, 7d. ; 1702, 3d. ; 1703, 8d. ; 1704, 2d. ; 1705, 3d. ; 1706, 6d. ; 1707, 3d. ; 
1708, 3d. ; 1709, 7d. ; 1710, 7d. 


*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southamp building ndon, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly fo 
Tne ENGINEER, at the office of her Majesty’s Commissioners of Jatents. 





Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 


1917. F. Davipsoy, Liverpool, “ Marine steam engines."— Datel &th August 
1860. 

These improvements relate to heating the feed-water for boilers and 
condensing the waste or blown-off steam, or steam and surface-water together, 
when the said boilers are in connection with, or form part of, a motive 
power engine used for marine purposes. The patentee accomplishes this 
object by surrounding the whole or part of the discharge steam or surface 
blow-off pipe with a casing or jacket, and through the annular passage thus 
formed bringing or forcing the feed-water ; or in passing the steam, or steam 
and surface-water combined, through the annular passage, and using the 
discharge steam or surface blow-off pipe for the feed-water supply. Another 
modification of the invention consists in constructing the waste steam or 
surface blow-off pipe of a coiled spiral, or other form giving length, and 
surrounding the same with a casing or cylinder, leaving sufficient space for 
the feed-water supply. The coiled or spiral pipe could be used for the feed- 
water, and the space between the said pipe and the outer casing for the 
waste steam or steam and surface-water. 

1925. A. V. Newton, Choncery-lane, London, “ Superheating steam.”—A com- 
munication.—Doted Sth August, 1860. 

In the apparatus heretofore used for superheating, and thereby increasing 
the power of steam, it has been found very difficult, if not impossible, to 
prevent the rapid oxidation of the metal of which the apparatus has been 
composed, consequent upon its exposure to a high degree of heat on its one 
surface, and to the gases resulting from a decomposition of a portion of the 
steam cn the other surface. To obviate this difficulty, and also to increase 
the power of the steam economically, is the present object. To this end a 
continuous supply of ordinary steam is passed from the boiler to a retort 
containing black protoxide of iron, or protoxide of other metal, and turn- 
ings, shavings, or other scraps of iron that will produce an extended heating 
surface, the retort being placed eitherin the furnace of the boiler, or in the 
fines or connections thereof, or in a separate furnace. The invention also 
consists in certain arrangements of the steam-pipes, and their connections in 
combination with the retort and the boiler. The invention cannot be fully 
described witheut reference to the drawings. 

1927. F. Grimapt, Teremo, Naples, “‘ Instantaneous generation of steam.”— 
Dated Wh August, 1860. 

These improvements in the instantaneous generation of steam are grounded 
on the following principles, viz., that the water must always touch a fresh 
evaporating surface of the generator, and that the whole of the same surface 
exposed to the direct action of the heat in the furnace must come in contact 
with the water. Accordingly, the improved generator is composed of a 
cylindrical vessel, ended either by two calottes or flat plates placed in the 
furnace, and supported by two axles mounted on suitable bearings, so that 
the vessel] may rotate thereon as on journals, and present successively every 
part of its cylindrical surface outside to the direct action of the fire below, 
and inside to the water it contains. 

1957. C. Stevens, Welbeck-street, London, “ Boilers."—A comnunication.— 
Deted 1th August, 1860. 

In carrying this invention into effect, on the boiler being placed, a vertical 
partition wall is erected between the four tubes rising as high as the boiler, 
soas to separate the flames, and descending below the fire-box. There are 
two fires and two stoke-holes. A horizontal partition is arranged over the 
upper boiler tubes, and the same on the lower; these latter being divided 
by the vertical partition wall, it results that the flames cannot mingle, but 
they are finally united before reaching the chimney. The flame first heats 
the two lower boiler tubes, and when it has arrived behind ascends verti- 
cally, and returns in front, heating the upper boiler tubes, after which, 
returning in front it again ascends and returns behind, heating the boiler on 
all sides. The two flames are afterwards united at the centre of the back of 
the boiler before arriving at the register to escape by the chimney,—Not 


proceeded with, 
Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Har- 
ness, &c. 

1805. C. W. Lancaster, New Bond-street. London, end J. Brown and 
J. Hvenrs, Newport, Monmouthshire, ** Plotes yor coating or covering and 
strengthening ships, dc." —Dated 25th July, 1860. 

This invention consists, First, in manufacturing armour plates for the 
aforesaid purposes of a combination of different metals, the outer coating 
being of a soft fibrous nature, the middle layers of a hard character, such as 
of steel or homogeneous metal, and the inner coating or back surface of 
Brown and Hughes’ iren, or other like material. The plates are to be 
partly manufactured by hammering, and are then finished in grooved rolls, 
which are so arranged as to press upon, and give shape to, the edges as well 
as the surfaces of the plates. The edges are to be of such a form that they 
will dovetail, or otherwise take into stringers formed to receive them. In 
some cases the plates may be entirely manufactured and shaped by either 
hammering or rolling only. The invention consists, Secondly, in fixing 
lates for the aforesaid S- by means of stringers formed of rolled or 
meme metal, with broad flanges, similar to those of a bridge rail, and 
with dovetailed or other recesses to receive the plates. These stringers are 
placed cither perpendicularly, obliquely, or horizontally, and are to be 
fastened to the ship's side or other structure with conical-headed bolts 
passing through the flanges, and so fitted that the action of shot striking on 
the plates cannot disturb them. In some cases the patentees prefer to fix 
the plates inside ships at such an angle as to throw off shot. Plates manu- 
factured and fixed as hereinbefore described are to be used for covering 
fortifications and land batteries as well as ships and floating batteries. 


1817. W. CAMPBELL, Withnell, Lancashire, ** Steamships.”—Dated 27th July, 
1860. 








This invention consists in replacing the water behind the ship by placing 
propelling paddle-wheel machinery at its bows, and also at its stern, and by 
making the outside of the ship of an improved form to receive the wheels. 
The ship is divided by two longitudinal bulkheads. The centre compart- 
ment is formed with bows and cut-water, and with stern and rudder. The 
side compartments do not extend the full length of the ship. The paddle- 
wheels are placed on each side of the centre compartment, where it is longer 
than the side compartments. The end and bottom of each side compart- 
ment projects partly under each wheel, is curved in the form of a recess for 











the wheel, and is sloped off underneath to form a submerged cut-water 
under each wheel. The paddle floats are fixed obliquely and parallel to each 
other across the face ef each wheel.—Not proceeded with. 


1818. C. Scnox, Minden, Prussia, “‘ Propelling wheels for ships.”—Dated 27th 
July, 1860. 


This invention consists of an improvement in machinery for the navigating 
of ships by a peculiar encasement of a wheel under water, which, in turning, 
is propelling the ship; and in constructing the wheel in such manner that 
the centrifugal power may take effect, whereby the moving power is con- 
siderably increased.—Not proceeded with. 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


1821. E. Briees, Rochdale, ‘* The application of spun silk waste, made in 
winding and weaving, to manufacturing purposes,”—Dated 2th July, 
13860. 


This invention consists in rendering such spun silk waste available for 
manufacturing purposes, either alone or combined with other silk or other 
materials. The machinery employed consists of a feeding apparatus which 
delivers the waste to two travel.ing sheetsof pins, ¢ ly called porcupine 
sheets, or other equivalent agents, from whence they are taken by a cylinder 
covered with pins, the object of the machinery, which may be considerably 
modified, being to take the twist out of the spun silk waste, thereby 
converting the fibres, as near as possible, to their original state.—Not pro- 
ceeded with, 

1822. E. Duepaie, Blackburn, “ Looms for weaving.” —Dated 27th July, 1860. 

This invention relates to the shedding motion of looms, and it 
consists in certain improved combinations of parts for imparting the 
requisite rotary motion in contrary directions to the roller-shaft to which 
the healds are connected, and the requisite dwell in the shed for the passage 
of the shuttle. This invention cannot be described without reference to the 
drawings. 

1823. J. Rensuaw, Salford, “* Machinery or apparatus for finishing velvets, 
vilvetecn. and other pile fabrics.” —Dated 27th July, 1860. 
This invefition cannot be described without reference to the drawings. 





1831. J. and G. Dakix, Heywood, Lancaster, ‘ Improvements in machinery 
employed in covering top rollers used in preparing, spinning, and doubling 
cotton, &c.”—Dated 28th July, 1860. 

In performing this invention the patentees make use of a rack or a slide 
moved by screw or other equivalent agent, to which a to-and-fro motion is 
given by gearing worked by hangor power ; to this rack is fixed a trough to 
contain the top roller to be covered, and to the end of the trough is fixed or 
connected the circular set of springs, on which the tube of flannel or leather 
is put in the manner now customary in covering rollers by hand. The 
machine is furnished with an adjustable stop, against which the roller is 
brought when the rack is in motion, and by which the roller is pushed 
through the set of springs ; the tube of flannel or leather is thus put on the 
boss of the roller. The hinery may be ified by reversing the motions, 
or by making the trough and set of springs stationary and pushing the 
roller through them by rack or other equivalent agent. 





1832. H. Brown avd B. Hopeson, Halifar, ** Manufacture of a certain cloth 
or fabric commonly called * Utrecht velvet.’ "— Dated 28th July, 1860. 

The inventors dye the fibrous substance of which such warps are to be 
made in the state called sliver, slubbing, or roving, that is, before it is spun 
into yarn.—Not proceeded with. 

1840. J. IRELAND, Wambrechics, near Lille, “* Treating hemp, lar, tow, dc.” 
— Dated 2sth July, 1860. 

This invention relates to a peculiar construction and arrangement of 
machinery or apparatus for opening and drawing hemp, flax, tow, and other 
fibrous substances of a like nature, and consists in the employment of an 
endless travelling band or apron upon which the fibrous substances are first 
laid and spread by hand. This apron conveys the material between a pair 
of feed rollers, which conduct it to the first pair of a series of porcupine or 
toothed opening and drawing rollers. Each pair of the series rotates at a 
speed slightly increased beyond the preceding pair, so as to draw out the 
fibres and form a sliver or sheet ; the teeth which are slightly inclined on 
the rollers being arranged in rings which intersect each other, and thus 
draw out the fibre without breaking or injuring it in any way. From the 
last pair of opening and drawing rollers the lap or sheet passes between a 
drawing roller and a pressing roller, which rollers draw out and consolidate 
it, and finally deliver it to a pair of delivery rollers whence it passes in the 
form of a lap or sheet into a box or receptacle beneath or on to the roller 
of a lap machine. This receptacle when used has a to-and-fro motion im- 
varted to it to admit of the lap or sheet being laid in a zigzag form in the 

ottom. The lap or sheet so formed may be either submitted in the process 
of the manufacture to the finishing card, or to the ordinary drawing 
frame. —_—_—_—_ 


Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
1849. J. Whitehaven, “ Reaping and mowing 
machi ves.” —Dated 30th July, 1360. 

This invention consists in jointing a bent bar to the cast-iron bracket 
carrying the driving gear as nearly as possible to the centre of the spindle 
carrying the crank pin for driving the cutter bar. Another bar is fixed to, 
and projects from, the cast iron bracket, the end of which bar forms a guide 
for the bent bar, and also carries a small running wheel. The bent bar is 
jointed to the shoe piece, to which shoe piece the finger bar is fixed at a 
point nearly in a direct line with the centre of the main driving wheel. The 
finger bar is then allowed free vertical motion independently of the running 
wheels, and is consequently able to follow all the inequalities of the surface 
of the ground. Between the fixed bar and the bent bar a lever is applied, 
by means of which the finger bar can be raised clear of the ground. 


Nicnoisox, Kensingham, 


1853. J. M. Dovenas, Cupar, Fife, ‘ Delivery of the cut crop from reaping 
and mowing machines.”—Dated 3lat July, 1860. 

The object of this invention is to receive the cut corn or other crop upon 
an endless revolving web, instead of upon a platform, and to place the web 
and make it revolve intermittently or at intervals, in such a manner as to 
carry the crop backward and deliver it behind the machine, the intermission 
of the web's motion allowing of a quantity of crop, suitable for a sheaf or 
other desired quantity, accumulating on the web while at rest, and when a 
sufficient quantity has collected the web being made to travel far enough 
to deliver the crop thus accumulated. Thereafter the web may be made to 
stop and receive another quantity to be delivered in like manner, and so on, 
while the machine works. The intervals between the deliveries of the crop 
may be longer or shorter, as the person in charge chooses, and the state of 
the crop requires.—Not proceeded with. 


1856. J. Govcner, Workrop, Nottingham, “ Beaters for threshing machines.” 
— Dated 31st July, 1-60, 

This invention relates to beaters of the description for which the present 
patentee obtained letters patent dated 25th November, 1848 (No. 12,343), 
which beaters are formed with grooves or channels in their working 
surfaces ; and the present improvement consists in giving to these grooves 
or channels a form unlike that described in the specification of the aforesaid 
patent, in which the opposite sides of each individual groove or channel 
were shown formed alike. He now forms the groove or channel with the 
working side vertical, or nearly so, and the other side inclined, and rounded 
or of a convex curved form, in such manner that the working side or edge 
shall be rounded off, whereby the passage of the grain is more effectually 
secured, and the action of the beaters is materially improved. 


1908. R. A. Brooman, Fleet-street, London, “* Mills for grinding corn and 
other grain.” —A communication.—Dated 7th August, 1860, 

The first part of this invention consists in suspending mill-stones from 
their central parts, and in the application of this mode of suspension to the 
lower as well as to the upper stone. The two stones suspended in this 
manner are free to perform similar oscillations ; the upper is the travelling 
or working stone, but this arrangement may be reversed, that is to say, the 
lower may be made the working stone. The invention also consists in the 
application of a ventilator in combination with an exhauster to mills for 
grinding corn and other grain. The upper stone is connected to a vertical 
shaft, through a collar keyed to the shaft, and carrying two arms or 
trunnions, there take into another collar also carrying other arms or 
trunnions which are inserted in two semicircular grooves, formed in a collar 
fitted on the stone itself. The vertical shaft passes through a frame ; it is 
driven by a pulley keyed to its lower part, and is free to rise and fall to 
regulate the distance between the stones. The lower stone is suspended 
from the centre of the frame through which the vertical shaft passes. 
Motion is communicated to the upper stone through a pulley keyed on the 
vertical shaft; the grain is ted by a hopper on to a_ bowl, from 
whence it is driven by centrifugal action between the mill-stones. A 
double case is placed on the hopper, and prolonged close to the bowl, and 
air passes in from a ventilator through a pipe provided for the purpose. 
The shaft for the ventilator is the same as that for the exhauster, so that 
they both revolve together. The ventilator and exhauster shaft is driven 
by a belt passing round a pulley fixed thereon, and round another pulley on 
the horizontal shaft supporting the upper stone. Springs may be applied 
under the frame carrying the lower stone, and the lower stone may be con- 
nected to the frame, from which it is suspended by a conical cap fitting over 
coni cal centre formed on the frame. Friction balls or spheres may be 
laced for the cap to rest upon. 





CLass 56.—BUJLDING.— None. 








Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
= Hous, Birmingham, “* Muzzle-loading guns."—Dated let July 
1860. 


These improvements in fire-arms are various, and in some respects li - 
cable to breech as well as muzzle-loading guns, and for the sake of simplify- 
ing the description the patentee classes them under their several heads, 
commencing the same with his improvements in heel-plates, which are 
applicable to military as well as sporting guns—whether breech or muzzle- 
loading—having no reference to the description of metal or metals of which 
the heel-plates may be composed, which heel-plate he constructs or forms 
with a strap at the end, extending some two or three inches more or 
less, as desired, and which strap he purposes letting into the twe of the 
stock, which will afford much additional strength and durability at that 
part, and be capable of resisting the force of an accidental blow or rough 
usage without bending or setting the metal of which the plate may be 
formed, and thereby splitting the wood of the stock, which now frequently 
occurs. Secondly, the improvements consist in constructing the joint or 
hinge of traps or covers for covering over recesses formed generally in the 
heel-plate or thick part of gun-stocks, and which joint he makes with the 
axis on which the trap or cover works obscured from the outside, whether 
this trap be formed in the heel-plate before described, or otherwise. Thirdly, 
the improvements relate to the screw or side-pin cups, and consist in form- 
ing them with a strap or straps for receiving a screw or screws, or other 
means by which the cup may be secured tu the stock, thereby preventing 
the liability of the cup or cups falling out by the withdrawal of the screws 
by which the gun-lock is held in position. Fourthly, the improvements 
relate to the construction of gun-triggers, and consist in providing a com- 
pensating seat for the seer of the lock to rest on, and which seat is attached 
to the lower edge of the trigger-blade by thickening and dividing the plate 
at that part for receiving and securing it by a pin passing through the 
thickened part and the lower end of the seer-seat or tumbler before referred 
to; by this means a compensating action is imparted to the trigger to meet 
the difference of the radial action of the trigger-blade and the lock-seer. 
This contrivance will be found to be of importance to the users of fire-arms, 
as the power and action of the trigger in lifting the seer is much increased, 
and the friction reduced to the merest nominal amount, rendering the 
action pleasant and agreeable. Fifthly, the improvements relate to gun- 
locks, and consist simply in applying a stop working on a pin on the outside 
of the lock-plate ; and on the front part of the base of the hammer or cock 
he forms notches into which the stop falls to hold the cock on the spring 
just above the gun-nipple in such a position that, supposing a percussion 
cap to be placed on it, it becomes impossible that any accidental blow or 
concussion can cause the hammer to desvend on or explode the cap, nor can 
the cap free itself from its position on the nipple. This security or control 
of the cock he also effects when the hammer is placed at what is technically 
termed *‘ half-cock,” as the stop will follow up its position as the cock or 
hammer is lifted up from the nipple ; but, in pulling back the hammer from 
half to full cock, the stop will fall free, and allow the hammer full play to 
descend and explode the cap when it is desired to discharge the piece. By 
this contrivance the danger in handling loaded fire-arms, either for sporting 
or military purposes, is much decreased, at the same time it may be charged 
and capped for instant use. Sixthly, the improvements relate to what are 
called “ back sights,” as applied on the top of the barrel near the breech 
end of rifled guns, and consist in not only reversing the position of the 
graduates by which the elevation of the sight is regulated (according to the 
range required), but the graduates are so shaped that the slide requires no 
exact place or position for resting on them, as the slide has a considerable 
range up or down for resting on each division of the graduates), without 
affecting or altering the range of sight ; and from the graduates being 
reversed, the whole sight is rendered more compact, and projects less from 
the barrel than the ordinary sight as now commonly constructed. Seventhly, 
the improvements relate to the manner of constracting the bands generally 
used in military guns or rifles for connecting or uniting the fore end of the 
stock to the gun-barrel, for which purpose in a general way three are used. 
These improvements in the lower band consist in forming it of three parts, 
the main portion clipping the barrel terminating with hinge — to which 
the side parts are attached for clipping the stock, and which lower parts are 
united by a tightening-up screw, so that, however much the wood of the 
stock may shrink or contract, nevertheless, the band by means of the screw 
may be made to securely clip the parts. And to prevent the possibility of 
losing the tightening-up screw an inner collar is applied to the said screw, 
by which means the screw, though left free to turn around in the heel of the 
part of the band to which it is attached, cannot be separated without 
removing the screw forming the collar. The advantage of this construction 
of band, independent of its expanding and contracting quality, also admits 
of being let into the wood ef the stock, which not only improves the general 
appearance, but, however the stock may swell or shrink from exposure, the 
band cannot move from its position. The middle or intermediate band ix 
constructed of two parts jointed or halved together at the bottom, and 
applied by being partially sunk in the wood of the stock, for the purposes 
before described, and held in this position by a stout pin or screw which, 
having a head at one end and tapped at the other, passes through the woord 
of the stock that it clips, and through the tapped hole at the other side of 
the band, thus, by means of a common screw-driver, the band may at all 
times be made to thoroughly clip the parts under all changes or climates. The 
top band is made of the ordinary shape, but formed of steel properly tempered 
and set, that when unscrewed or fixed by the back screw, commonly applied to 
such bands, it shall expand and relieve itself from the stock ; but, when 
screwed up in position, this band, like the others hereinbefore described. is 
partially sunk or let into the fore end of the stock, rendering it impossible 
to fall and get loose, without being first relieved by the screw, to which 
screw is also applied a collar or neck, as before described, in connection with 
the lower band for uniting the screw to the band, and to which screw the 
swivel may also be applied in the ordinary way by a projecting strap passing 
between the open mouth of the band. Eighthly, the improvements relate 
to the mode ot applying ramrods to the stocks of guns, and to the parts by 
which the rod is retained when so applied, and consist in cutting away or 
reducing that part of the nose cap in contact with, or in proximity to, the 
ramrod, when in place: and in the fore end of the groove of the stock for 
receiving the ramrod a spring is applied, so made that its top end shall be 
furnished with a round projection or bead, the spring exerting its force 
outward against the ramrod, Near the top end of the ramrod there is also 
formed a projecting bead around it, so that in returning the ramrod into 
the groove of the stock, and pushing it down home, the projecting bead near 
the end of the rod will come in contact with, and pass over, the projecting 


| bead of the «pring, deflecting the spring in passing over it ; but when down, 
| the bead of the spring will again press out and = over the bead of the 


red, thereby preventing it from voluntarily falling out, and yet affording 
only an agreeable resistance to its being drawn for charging the piece, or 
otherwise. The ramrod he purposes making of steel in the ordinary way in 
which ramrods for military guns are usually made. And, lastly, the improve- 
ments relate to the manner of fixing bayonets in position at the muzzle end 
of the guns, and consist in forming a band or collar around the socket of 
the bayonet in that part of the socket which comes in contact with the fore 
sight of the gun, and into this collar a notch is formed in a line with a 
parallel slot formed in the bayonet sockets, so that in applying the bayonet 
the band before named becomes fixed to the right offhe gun, but allows 
the socket and bayonet to be turned around one-fourth of the circum- 
ference of the barrel, which will bring the sight to the termination of the 
transverse slot formed at right angles with the slot before named ; and, in 
doing this the bayonet becomes fixed in this position by a detent, very much 
in the form of the key of a flute or musical instrument, and works in ears on 
a fulcrum formed on the outside of the socket of the bayonet, and catches 
into a stop formed on the top edge of the band before named. In the act 
of applying the hand to remove the bayonet from the gun the position of 
the detent is such that the edge of the hand presses on the lever of the 
detent, which allows the bayonet to be reversed a quarter, and slid off per- 
vendicularly in the ordinary way. The patentee observes that the various 
improvements herein referred to may be used wholly or separately as pre- 
ferred, and are applicable to guns that are loaded at the breech, as well as to 
guns that are loaded at the muzzle: but, in the former case, the ramrod 
would only be required for cleaning the interior of the barrel, or to occa- 
sionally load at the muzzle, according to the description of ammunition 
desired to be used ; and the improvements named under the first, second, 
third, fourth, fifth, sixth, and eighth heads are applicable to double as well 
as single barrelled guns, whether such guns be used for private or military 
purposes ; and the third, fourth, and fifth _— of the improvements are also 
applicable to pistols, whether used for military or other purposes. 





CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1826. S. Terriwn, Redruth, Cornwall,‘ Open-air cooking apparatus.” —Dated 
27th July, 1860. 

The documents relating to this invention cannot at present be seen, an 
extension of time for filing the final specification having been petitioned for. 
1839. J. P. Hopeson, Pi/grim-stieet, Newcastle-on-Tyne, “ Coffee-pot.”—Dated 
28th July, 1860. 

This invention consists of three cylindrical parts, of which one is so made 
that its bottom will fit into the top of each of the other two parts, whilst its 
top is constructed to receive the top of either of such other two parts, such 
—_ to be inverted for that purpose. The middle part has, at or near its 

v»ottom, a diaphragm of finely-pertorated tin, or other suitable metal, in the 
nature of a sicve, and upon this diaphragm the ground coffee is placed when 
the pot is to be used. Instead of, or along with the metallic diaphragm, a 


bag of fine muslin may be used, and this Lag may be fastened, by sewing or 
The other two parts have 


otherwise, to the middle part of the apparatus, 
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impervious bottoms. For the sake of clearness, the inventor calls the 
three parts A, B, and C, of which B is the middle part. When the pot is to 
be put to use, the part B is fitted into the part C, and the ground coffee is 
placed inside the former. The part A being filled with boiling water, which 
must then be poured quickly upon the ground coffee, is inverted, and its 
top fitted into the top of part B, in order to prevent the escape of the aroma 
and steam. The water passing through the coffee and the perforated 
diaphragm or bag, the infusion will collect in the lowest part C. When the 
whole has passed through, the parts should be separated, and part B being 
fitted into the top of part A, which is now the lowest part of the apparatus, 
the hot infusion is to be poured upon the ground coffee once more, and part 
C is to be inverted and its top fitted into the part B. When the infusion 
has run through into A, the infusion will be ready for use.—Not proceeded 
with 

1841. J. A. Pape, Paris,  Pianofortes.”—-Dated Sth July, 1860. 

This invention cannot be described without reference to the drawings. 






1850. W. Spence, Chaneery-lane, Loudon, * Hats."—A communication.— 
Dated 30th July, 1860. 
This invention consists in substituting for the ordinary coverings for hats 
the skins of which gloves are ordinarily composed. Not proceeded with. 


1057. J. 8. Jarvis, Wood-street, Cheapside, Lowdou, * 
nieck-tie.” — Dated 3lat July, 1860. 

This invention consists in attaching to the front part of a band to be 
fastened round the neck near the ends thereof, when the band is fastened 
in front, two flaps or lengths of silk or other suitable material, and in 
attaching to the back of the band, at or near one of the ends thereof, a tab 
or piece of silk or other suitable material, of such length that, after the 
band has been fastened round the neck of the wearer, the tab will fall 
over, fall down in front, hide the button or other means of attachment, and 
form a central piece resembling part of a knot in a tied scarf; the two flaps 
are then folded partly over the tab or central piece, and partly over each 
other, when the neck-tie presents the appearance of a neatly folded and 
tied scart.— Not proceeded with. 

8-2. W. E. Newrox, Chancery-lane, Loudon, A vew ov improved musical 
instvument.”—A communicaten,—Dated 3rd Auguat, 180. 

This new or improved musical instrument, which forms the subject of the 
present invention, is composed of a number of bells properly tuned and 
arranged in combination with playing keys, like those of a pianoforte, and 
made to operate upon a suitably applied syste.n of hammers to strike the 
bells, and in connection with the hammers there are dampers which are 
acted upon by the hammers, and which may be also acted upon by a pedal. 
The invention cannot be described in detail withont reference to the 
drawings. 


An inuprocel scarf or 











CLass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuels 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing. Tanning, Bleaching, Uyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Paint, Paper, Manures, &c 


1764. C. C. J. Guervnoy, Lille, France, ** Preparing the livers of salt water 
JSish.” —A comnunication,—Doted 20th Julu, 6 

The object of this invention is to obtain a concentrated extract from the 
livers of salt’ water fish. The liver of the cod fi squalus, thornback, ray, 
or any other fish which is or may be used for the purpose of extracting 
therefrom oils on account of their medicinal and chemical properties, contains 
not only oil, but also a solid substance which forms its parenchyma, and a 
liquid or watery substance which is found intimately mixed or combined 
with both the fatty matter and the solid matter or parenchyma. In all 
processes heretofore practised for the extraction of the oil from = the liver, 
these two substances accompanying the oil have been left as a residue and 
thrown away or used as a manure. This invention is based upon the dis- 
covery that this residue contains a much more considerable proportion of 
those chemieal elements which impart to the oil its precious qualities than 
the oil itself, and the pateniee has sueceeded in extract Ww and obtain 
from the idue a new substance in a state of paste, or in a nearly sol 
state, which contains to a much greater extent all the medicinal properties 
and other useful qualities of the oil. He prepares the extract in the follow- 
ing manner :—He first carefully separates the liquid substanee from the 
solid residue. This he effects cither by decantation, filtration, or otherwise. 
He then takes the liquid mass and evaporates it until it acquires the con- 
sistency of tough paste. This may be done directly over a slow fire by 
means of a hot water bath, or by causing steam or hot water to cireulate 
through a worm or coil placed inside the boiler or vessel containing the 
liquid, The evaporation may be carried on in the open air or invacue. In 
this way he obtains from ten to fifteen pounds of the paste from every 
hundred pounds of the liquid. During the operation the albumen contained 
in the liquid coagulates and floats on the surface in snow-like scum ; this 
can be removed or left at willin the paste. If the albumen is removed, the 
paste is obtained of a brown colour, and is more hygronietrical ; if, on the 
contrary, the albumen is left, it is firmer, clearer, i wn colour, 
and less hygrometrical. The paste obtained in manner before deseribed has 
the smell and taste of cod liver oil, but it contains a much greater proportion 
of those chemical elements which impart to the oi] its well-known medicinal 
properties. It is of an acid character, and is perfectiy soluble in water and 
alcohol, The consisteney of the puste allows of its being made into piils, 
pastiles, and other solid forms, which may be taken by the sick and others 
with the greatest facivit It may be preserved almost indefinitely without 
injury even when exposed to the open air. Owing to the hygrometric 
property it is advisable to coat the paste in the form of pills or otherwise 
witha resinous coating, and this ex» be done by dipping in a solution of 
balin, such as Peruvian balsam, or baisam of tolu, and withdrawing the 
substance immediately, and allowing it to cry, Whatever process may be 
employed for the extraction of the oil, the waters proceeding from it can in 
ail cases be used to extract the new material, However, the process which 




























































produces the best extract, at the same time that produces the best quality 
of oil, is as follows :—The tentee takes livers which have not been sub- 
mitted to fermentation, and also as fresh as possible, and puts them into a 
boiler and allows them to heai under a slew fire, or ina baimanarie, or Dy 


steam, and continually stirs them during the pre When the paren- 
chyma or cellular tissue of the livers is destroyed, and the mass forms a 

i pulp well mixed, and to all appear. wous, he throws the 
whole on a sieve, or into a cullender, which retains the solid residue and 
allows the liquid, which is composed of ofl and water, to pass through. The 
oil and water become separated on bein: lowed to settle in the receiver, 
on account of the difference in their speci i after resting a suflicient 
time he decants. By this means an oil pure and white is obtained, as well 
as waters purified of all material in suspension, and containing nothing but 
the elements in solution composing the extract. These waters are after- 
wards treated by evaporation, as before stated. The solid) part remaining 
on the = ve has the oil and water extracted from it either by pressure or by 



























—e gain with a small quantity of water. 

1790. Bae NNER, Po tu ting-house aquove, and W. HH. Levere, Clare-atyeet, 
Pha "eins Hields, London, * lucreasing Khe ilionivating power of coal 
gas « Dated vath July, 1860, 


In carrying out this invention the case of the apparatus may be constructed 
of metal, earthenware, or other material, and may be of any desired shape ; 
within this case the inventors propose to arrange and fix partitions or 
divisions, across either way of the said case, or round the interior, or a 
portion thereof, so that the gas which enters the apparatus is compelled to 
pass through, over, or under, or to enter at either side of the said series of 
partitions ; these partitions may be composed either of cotton, wool, worsted, 
flannel, felt, sponge, or other fibrous or absorbent material, or substance, 
either sepurately, ortwo, or more combined together. Tt is further proposed 
to adapt, at one, or both sides of each of the said absorbent partition’, an 
other partition formed either of perforated metal, parchment, skin, hide, or 
other similar substance, perforated for the purpose of diffusing the gas over 
the absorbent partitions aforesaid. ‘The apyx 
either partially, or wholly filled with a spirit, or oil, known as benzole or 
naphtha, or a mixture of benzole and naphtha, or any other spirit that will 
increase the illuminating power of the gas.— Not proceeded with. 
1796. E. Hevon, Rue Sainte Appolinr, Paris, * Tar paper.” 
h, Yseo, 

This invention has for its object to obviate certain defects, and consists in 
employing pulp made of any suitable material, and afterwards treating 
same With a tarry liquid, or composition, prepared as hereafter described. 
The inventor prepares the tarry composition by boiling, for instance, ¢ 
eleven gallons of tar with about the same quantity of vegetable s 
cmploved in the manufacture of paper, After about three hours boiling he 
pours into the mixture about six and a half gallons of boiling water. Ele well 
mixes them, and boils them fer abou? five minutes. In oa ves-elof suitable 
size, and holding about bie gallons of water, be places about L10 Tb. of potate, 
or other suitable flour, taking care to saturate it completely, which done, 
he pours into the vessel the tar dissolved with the vevetahte clue, with 
about 53 gallons of boiling water ; then the whole is well stirred, till the tar 
becomes incorporated with the flour, and forms a tarry composition, which 
may be used in the proportion of about °7 rallons re P2220 Tb. of paper pulp 
The paper thus prepared may be coloured, or shaded, and varnished on one 
side as required. — Not procecded ¢ 

. L. Lb. CAMBACERES, Pu a Te ting fatty al oily weatters.”—Deted 
sth Jule, ido, 

The patentee claims, First, the employment of water acidulated with 
nitric acid, either in a pure state or mixed with very small portions of 
otiter acids, or with salts for solidifving fatty and oily matters, which ar 
known to be capable of beir lidified by e acid Second, the employ- 
ment of lime or concentrated sulphuric acid, or dilute: 1 sulphuric acid, for 
producing saponification in fatty and matters. Third, bringing oleic 
avids and fatty saponified matters conts tidin contact with iren 























Dated July 
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or other metal on which nitric acid acts, and treating them afterwards with 


' number of fine fibres radiating from the central stem. 


| principle is applied te any suitable number of 


not be required. 
| 


ratus thus constructed is vo be | 


the same acidulated water to distil them, in order to remove the » Seieliile 

mineral substances and the coloured matter resulting from these opera- 

tions. 

1807. A. V. Newton, Chancery-lone, London, “ Concentrating and crystalli- 
sing sugar.”—A communication.—Dated th July, 1869, 

The patentee claims the process, substantially as specified, for concentra- 
ting and crystallising sugar by the use of ale: »hol applied to a concentrated 
solution of sugar after it has ‘parted with a large amount of its water, so as 
to render the mass mixable, and thus permit its easy exit from the pan or 
evaporating vessel; and also to be capable of arranging its crystals 
and parting with its colouring matter and fluid portions, whereby a larger 





per centage of crystals may be obtained than by the methods heretofore | 


employed. 
1815. G. Bonen, Milan, “ Felted fabrics and ; ape.” 
Dated th Jury, 1*60, 


—A communication.— 


This invention relates to the employment in such manufactures of certain | 


vegetable substances which have not heretofore been used for such purposes. 
The plants which are intended to be employed for the purposes of the pre- 
sent invention grow in bogs and marshy places, and are rushes or grasses 
known under the botanical name of Scirpus and Eriophorum. The different 


kinds of the latter gems or species furnish a cottony substance, and the head | 


or seed pod of the principal stem of the former plant is composed of a 
These fibres are 
attached to the ends of the fine seeds, and when the solid head of the plant 
is broken up, so as to disintegrate the fibres, a fine cottony or flaxy fibre of 
short but nearly uniform le ngth is obtained. These fibres are mixed with 
wool or other suitable material, and then felted, so as to produce a fabric, 
sheet, or bat. The cottony substance that is obtained from the Eriophorum 
may also be used for felting, or for the manufacture of paper, for which 
latter purpose the finely-divided fibres of the Scirpus or rush will be found 
to be admirably adapted with a very little preparation.—Not proceeded 


with 











Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Se. 


1918. J. S. Gisnorne, Birkenhead, * Apparatus for supporting » ‘carrying 
dle tral couductors sor remenl ide Communic sition.” — Dated sth August, 
1860, 

This invention consists of a bell or dome-shaped cup, with a hollow pro- 
jection downwards from the inside, and two or more studs or projections on 
‘the top, with one or more cross holes or apertures in the same. The hollow 
projection downwards receives the usual bracket fixed in or to a post or 
wall, and when both the bracket and wire supporter are of metal (which the 
inventor prefers), he coats the end of the bracket or inside of the downward 
projection with india-rubber, gutta-percha, glass, porcelain, or other non- 
conducting material. The lines ore ducting s mediums are passed betwixt 
the studs or projections on the top, and when stretched, a key, roller, scres, 
or like binder of steel, iron, wood, bone, or other substance is placed in the 
cross holes and made fast, thereby preventing the line from moving out of 
its place; and this security is farther augmented by slightly curving 
the top of the dome or bell downward, so that the cotter, screw, or 
other arrangement may depress that part of the line acted on, 
coded with, —-_-——- 


CLass 10.—MISCELLANEOUS 


Inchuling ail Patents not found under the preceding heads. 








Not pro- 








E. Loysen, Caunnon-strect, London, ** Locks ov Jastenings."—A coi- 
munication.— Dated V7th July, 1860, 

This invention relates to that description of lock or fastening which is 
constructed on the permutation principle. In the present invention this 
“yhndrical or tubular pieces 
of metal (say three, for example) which are placed one within the other, so 
as to produce a concentric arrangement of these parts. The projecting or 
outer edges of these eccentric cylinders have a series of letters, figures, or 
devices marked thereon, in any desired order « rrangement, and it is only 
when these letters, figures, or devices are brought into a certain predeter- 
mined arrangement or combination that the other parts of the lock or 
fastening can be worked, so as to admit of the bolt being drawn for the 
purpose of shutting or opening the article to which the lock has been 
ads gue 
1 A. EskeLL 

Julu, su". 

For the purposes of this invention the upper portion of the bed to which 
the teeth are attached is formed of metal, as has heretotofore been done ; 
but in place of the under side of the metal bed being shaped so as exactly 
to fit the gums, the under side of the bed is 1 hollow to receive a filling 
piece of gutta perchs vulcanite, amber, tortoise-shell, ivory, or any sub- 
stance capable of being readily moulded to the form of the gums. The 
under side of this fling piece is moulded in any suitable manner to the shape 
of the guins, and the filling piece is fixed by small pins or otherwise in the hol- 
low of the metal bed, so that it can rev idily be removed therefrom. By this 
neans, When any chanye takes place in the forin of the mouth, the first 
filling piece may be removed, and a fresh one formed to the shape of the 
gums inserted in the hollow of the bed, se that a fresh set of teeth would 











. Groscevor-strect, London, ** Artificial teeth."—Dated Vith 

















1734. J. GouLsonx, Ponsouby-tervace, Veurhol!l Bridge-road, Loudon, * Gas 
and oher aed nesters Dated 17th July 1860, 

This invention has fer its object improvements in gas and other fluid 
meters, and relates to the construction of the index dials of meters, which 
dials, as at present made (being made of opaque material), do not, when the 
meter is ready for use, admit of the wheelwork of the counting apparatus 
being examined to see that the wheels have each the proper number of 
teeth, and are properly placed to register the measurement of the meter 
correctly. ow, this invention has for its object to remedy this d 











22, 1861. 


Fes. 


| midds, on the surface of which is traced the dedign or + eu edi, | which 
| is then worked up by a plumbago style or pencil into relievo, but having a 
| square or fiat face, from which they then take a cast in plaster of Paris— 
either from the obverse or reverse, as may best suit the object intended to 
be ornamented—which cast is used in the manner afterwards descri 
Secondly, as relates to producing the before-obtained designs or patterns 
with elastic composition, having obtained the design or pattern in a raised 
surface, they next proceed as follows :—They take the design or pattern and 
stamp and press it into clay, or any other suitable plastic material ; they then 
take a composition of glue, treacle, salt, and corrosive + ublimate, or any 
| other suitable elastic material, such as gutta-percha or india-rubber, and 
after liquifying the same they pour it into and upon the design as pressed 
in the clay, by which means they obtain the designs in a fine elastic state, 
| with a perfect square face, or otherwise if desired. In some cases they use 
leather or popicr mac!é for the above purposes after being rendered plastic. 
Thirdly, as relates to product ing patterns with the elastic material in a dif- 
ferent way, they take two sheets of glass, and having finely oiled the surface 
thereof, they place them almost in contact, leaving about a quarter of an 
inch between them ; and having the before-mentioned compositions ready in a 
liquid state, they carefully pour it in between the said sheets of glass, and 
then allow it to cool, after which it is carefully taken out and cut with 
dies, or in any suitable way into any desired designs or patterns. Fourthly, 
as regards the mode for casting the rollers required in the process, and 
which is also applicable for casting rollers for letter press and other print- 
ing, the mould is made of earthenware in two parts, but when firmly 
joined gives a beautiful circular roller with a highly smooth surface. Fifthly, 
as regards the method or way of using the above roller, patterns, and 
| designs in ornamenting earthenware and other articles having the design or 
patterns produced as before-mentioned in the elastic composition, they are 
to be affixed to suitable handles, and are then ready for use as follows :—A 
quantity of colour or gold intended to be used is finely distributed by means 
of a roller (produced out of the mould as before-mentioned) on a flat sur- 
face of wood or * pitcher ;” the face of the desizn or patterns is then dabbed 
on the aforesaid roller or slab, which thereby imparts a certain quantity of 
colour or gold to the surface of the said patterns, which are then carefully 
put or pressed against the articles to be ornamented, which thereby 
receive a perfect sic-siile of the design, patterns, or figures as desired.— 
| Not proceeded with. 
| 1720. A. B. Woopcock, Manchester, 
| rubber,” —Lated ith July, isco, 
The patentee states that he has discovered that by mixing a large propor- 
tion of the ground or powdered vuleanised india-rubber with a small propor- 
tion of native or unvulcanised india-rubber a plastic compound is ob- 
tained which adinits of being immediately moulded, and the moulded article 
so produced will retam its form though it be forthwith delivered from the 
mould ; and, further, that by subjecting such moulded artiele to a vulcan- 
ising heat (without any addition of sulphur) in or upon a mould, the article 
produced has a like character to a similar one made directly from native 
india-rubber and sulphur. The proportions which he believes to be best are 
about 50 per cent. of the ground or powdered vulcanised india-rubber to 20 
per cent. of native or unvuleanised india-rubber. 
1751. W. Barrert, Nortou, wear Stockton-on-Tees, Machinery tobe used when 
casting metals.” —D ited 19th Julu, 1860. 
For the purposes of this invention, when making moulds either by 
machinery or by labour, the moulds as they are formed are deposited 






























© Moulded articles of culeauised india 


















rotating on a vertical axis ja pe by step motion is given to this table, and 
the mould is placed on the table for each of its movements ; when the table 
has made a partial revolution, the moulds arrive at a spot where they are 
supphed with metal, either from a fixed or portable ladle, whilst the table 
remains stationary. By the continued rotation of the table the moulds are 
brought to a point where they are removed from the table, and the boxes 
containing the moulds are emptied, the table being of sufficient diameter to 
allow of the metal setting between the time that the moulds are filled, and 
the time, when, by the rotation of the table, they arrive at the point where 
they are removed. 

1756. W. CLARK, Chencery-lane, London, ** Struaping ov embossing presses.” — 

A commuvication, - Dated i9th Julu, 1860. 

This invention relates to improvements in stamping presses in which the 
descent of the movable matrix or die upon the fixed one is vertical, and in 
such manner as to have the same pressure at all points of the surface to be 
stamped ; and the stamping may be effected by the simple pressure of the 
palm of the hand ona button head or knob, This invention cannot be 
described without reference to the drawings. — Not proceeded with. 

1757. C. W. HAMEL, Manchester, * Parts of umbrellas aud pavasols.”—A com- 
menication.—Dotid wih July, S60, 

This invention relates to that part of umbrellas and parasols called the 
runner, and to the apparatus in connection therewith for holding the 
umbrella or parasol either opened or closed. The runner is made with a 
hole, through which passes the end of a catch or trigger, hinged to the 
runner by the wire that holds the stretchers, or otherwise. The umbrella 
or parasol is held open by the end of the catch or trigger entering a hole in 
the stick, and when the umbrella or parasol is to be closed the end of the 
catch or trigger is drawn out of the hole in the stick, thereby liberating 
the runner, which is then at liberty to slide down the stick, where another 
hole is made to receive the end of the catch or trigger for the purpose of 



















fect, and | 


for this purpose n 1e patentee applies a transparent dial of pressed glass, with | 


the necessary letters and figures raised upon its fac 


, the letters and figures 
being coloured or not, as may be preferred. The gl: 


s dial serves as front 





a 
| plate of the index, as well as dial-plate, and the arbours of the wheels and 


pinions pass through and take their bearing in holes made for their reception 
in the glass dial. the invention also relates to a method of maintaining a 
constant water-level in wet gas-meters. For this purpose he uses an endless 
chain of cups, which he passes through a tube of suitable form and 
dimensions, and round two rollers, the lower one of which is placed at the 
bottom of the tube, and in the water reservoir. The upper roller is placed 
at the top of the tube, and in the measuring compartment of the meter, or 
ina chs umber in communication therewith ; the upper roller gives motion to 
the chain of cups, being driven by a bevel-wheel placed upon its axis, whieh 
bevel-wheel receives its motion from another bevel-wheel fixed upon the 
index spindle, which is set in motion by the action of the meter. The tube 
throuvh which the chain of cups passes and work is soldered or otherwise 
made sound in the partition plate between the measuring compartment and 
reservoir, and, being closed at its lower end by the water, serves to prevent 
gas passing from one compartment to the other. The chain cups are made 
by pre up small cups in metal, and passing through and soldering small 
links of chain in the bottom of the cups, and connecting them one with the 
other. The cups, as they ascend out of the reservoir, come up full of water, 
which, when their highest position, they discharge upon the roller, 
in Which is : ove down which it runs into a spout for its reception into 
the upper or measuring compartinent of the meter. 
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J. Prcks.ey, avd KR. Sims, Bedford Foundea, wear Leith, ** Bows ills 
and logwood vaspsa,"’— Dated sth July, 1360, 

These improvements rel m te the rasping eylinder, by the 
facility the Inventors have of removing the knives or rasps when duii with 
use. for this purpose there are one or more spaces formed in the cylinder 
to receive the knives or rasps, and the fixing pieces for the same. These 
pieces have a snug or sigs formed upon their inside surfa and e 
guous to them are sn a or upon the evlinder. Each snug has a suitable 
hole to receive the key or cotter, and when the knives or rasps are placed in 
the eylinder, the fixing piece is then secured by a key or cotter pressed 
through the aforesaid holes, the teeth of the rasps being raised above the 
surface of the cylinder. Immediately over the eylinder is a hopper to 
receive the bone or other substance to be rasped, and the operation is then 
performed by rapid motion being communicated to the cylinder, and an 
alternate motion given to the feed pistons, by means of a cam and counter- 
weight, the pistons serving to press the materials against the teeth whilst 

































they are bein Not procecded 
pager 0: t t, bh squacr, Loudon, @ Sevew culling 
cree Af comin ” Dated iste Jedy, Vu. 
This | invention consists of a machine for screw cutting bolts and furrels, or 
rings, and is composed of the following picces:—An adjusting screw. A 


cross bar with rings at the ends, serving te rise a roller supperted on 
bearipgs. A motive roller which communicates movement to the first 

mentioned rol and te a third one by means of gearing pieces. The three 
rovers all turn in the same way, the bolts, &c., to be screw-cut, entering at 
an opening between them. The first mentioned roller is movable, and thus 
permits of the diameter beime varied. ‘he mode of fixing the apparatas 
may be varied witheut in the least changing ths working of the machine. 
The arrangement of the worm or thread on the rollers is made according to 
the woria which it is desired tog ive to the piece intended to be screw-cut 
The three rollers ar rew-cut at their extremities, and the part serew-cut 


















is rundle whieh is rem: wal as may be required.—Noet proceeded with. 
_ 5 Suaw, Tunstall, Stourd, cod J. KB. Sttaw, Burslan, ** Le; 
ts i eraancentation ov Aeeovatan of earthenware, de.’ —Dated 


1th Jule, isco 
This invention is carried into effect Ws Firstly, as relates te the 
mode of making or producing the de signs, figures, or patterns nsed in the 
process, the inventors take a piece of laminated lead, or other laminated 





| the 


holding the umbrella or parasol closed. A spring is applied to the catch or 
rigger to hold the end in the holes in the stick. 





1750. J. Broan, Ulevrstowe, © Ecovonising coal aud other Sul.” —Dated 20th 
July, (860, 

In giving effeet to this invention the patentee purposes using refuse or 

small coal (commonly called slack or lime coal, fine or small breese), from 


| the coke-yard and coke-ovens, however small. and the small and now waste 


coal and fine peat (a description of fuel used largely where 
best charcoal iron is being made), as well as all the enconsumed particles of 
combustible matter from pnddling, heating, balling, air, or other furnaces 
or fireplaces in and about large ironworks. And in utilising this hitherto 
refuse combustible matter, instead of wholly using large coal, coke, or 
charcoal (as now generally practised for the snelting of iron ore, as well as 
re-melting of pig-iren), he purposes using it in such a way (as will be 
hereafter seen) that the hearth or lower part of the furnace or cupola, 
where the greatest heat is required, shall be supplied with the description 
of combustibles before named freely, and with the hot or cold blast, thereby 
permitting a thorough ming ing of the oxygen of the atmosphere or blast 
with the carbon of the combustibles, so essential in producing and maintain- 
ing the de 1 heat, to further fuse or act on the iron, iron ore, limestone, 
or oth cious and fusible matter as it gradually separates and descends 
to the hearth from the main charge of ¢ lsuppiied with it at the top of 
the furnace or cupola. And in carrying this invention into effect he 
requires no alteration or addition whatever to the blast furnace or cupolas 
as now commonly used, and which he proposes to charge in the ordinary 
Way at the top, to a certain extent, with the coal, coke, limestone, iron- 
stone, and pig-iron desired to be used and melted. In connection with the 
main blast blowing pipe, at a convenient distance from the tuyeres, the 
patentee applies this invention, which consists of a suitable funnel-shaped 
vessel, supported on a vertical circular chamber or tubes, which he prefers 
to increase graduelly in size from the top to the bottom of its length, into 
which he fits a suits ible top and bottom valve to be arranged and worked in 
any convenient way, such as by a lever or levers, which may work on a 
fulcrum or fulcrums secured to the vessel or funnel before named ; and to 
the inner end of these levers a red or rods may be so connected with the 
valve that, when the top valve is open the lower one shall be closed, and 
when the top valve is closed the lower one may be opened, so that by 
placing fuel, as before described, into the top vessel or funnel, and the top 
| Valve being opened, the fucl (which should be in a dry state) will descend 
down into the circular chamber or tube before referred to. The top valve 
being now closed, and secured so as to be capable by its own weight of 
resisting the pressure of the blast, the lower valve may be opened as 
desired, when the sinall dry particles of combustible matter will descend 
into the air-way and be carried forward by the force of the blast througr 
the tuyeres to the heated mass within. And in connection with this appa- 
ratus he purposes applying, when required, a sel ing valve in the air- 
Way, so that, in case of any combustible es being generated by the 
decomposition of water from leaky or defective water tuyeres, combining 
with the combustible gases of the materials in the furnace, and accumu- 
lating in the hearth and passing out at the tuyeres, the valve shall instantly 
close by its own gravity and cut off all connection from such explosive 
Wases, 
1760. R. Pinkney. Bread-street-hill, Lowdou, “ Peneil-cas 
July, 160. 

This invention relates te pencil-cases in which the marking material is 
loosely inserted and propelled an 1 Withdrawn as required for use, and con- 
sists in propellin : lead, or other marking material, by 
means of a rate on instes ad of a serew or spiral motion, as hitherto 
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wnield-stvert, Soho, Lewd ‘Seriug machives."—Doted 
cements consist, First, in so arran adjusting, and 
nd shuttle, and other 2evessory ap} atus of a sewing 
‘+h formed inay be e ither the plain interloeked stitch, 
oe siege to wl the tredstitch by simply varying the «eli- 
of the shuttle. part of the invention consists in arranging 
sewing machines in suca manner that the direction of the movement of 
the we or material, when required te be at right angles to the 
previous action, ma e chanved by moving the vile of a lever in 
the dire = in whica it is required the work to travel.—Not proceeded with. 
1760. H. PouLTER, Thayer stree!, Manchester-equare, Londou, “ Printers’ 
con posing cases.”"— Dated 2th July, WS. 

The objects of these improvements are, First, to diiainish the number of 

compartments or boxes, in the cases, and thereby to reduce the distance the 
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operator's hand is required to traverse in picking up the types and spacing 
out the lines. For this purpose, the patentee omits some of the compart- 
ments or boxes, namely, those devoted to the reception of accented vowels, 
and obtains a better disposition of other of the boxes or compartments ; and 
he also forms some of the partitions for the boxes of zine, or other suitable 
metal, for the purpose of giving more room in such boxes ; and he some- 
times hinges what are commonly called the upper and lower cases together, 
though this is not absolutely necessary, but in either case the whole is in 
fact reduced to one case. He also arranges some of the boxes or compart- 
ments of cases for small-sized types with false bottoms of sheet india- 
rubber, &c., in such manner that, when fully loaded with type, they will 
sink to the bottom of the case, and then gradually rise as the type is re- 
moved, bringing the remainder to the surface. 


1769. J. H. Youne, Camden-town, Loudon, “ Setting up (composing) and 
distributing tupe "—Dated 21st July, 1860. alo 

In order to diminish the power required in striking the keys of the com- 
posing machine, the patentee has devised the following apparatus :—He 
causes an endless belt to rotate by means of a treddle worked by the foot, or 
by any other motive power in front of the keys of the composing machine. 
This belt holds or sustains sliding levers or pins w hich, on being projected, 
cause the keys to be depressed ; now it will be cadily understood that, by 
placing another set of keys to move forward the said lev ers as required, the 
finger will only require to overcome their friction, while the power that 
moves the band will overcome the resistance offered by the type in issuing 
from the reservoir. This apparatus may be fitted to any composing 
machine in which keys are used, or it may be made to act directly on the 
mechanism that causes the types to issue from the reservoirs in which they 
are held. 
—. Hewes, Leamington, ** Kitchen ranges.”—Dated 3rd July, 1860. ; 

This invention consists in applying to kitchen ranges and to stoves in 
weneral a grate bottom capable of being elevated above the level of the 
‘ordinary bottom, which is accomplished by providing an additional movable 
lifting bottom, fitted on its underside with a vertical rack, which can be 
elevated by means of a handle working a pmion in the ordinary manner, so 
that the fuel in the grate can be regulated in depth as required. 














1783. W. Cuark, Choncery-lane, London, ** Setting and sharpening scythes, 
&e."—A communicetion.—Deted 24t» July, 1860. - 
This invention cannot be described without reference to the drawings. 





COMPLETE SPECIFICATIONS. 


1772. M. A. F. Mennons, Paris, ** Marine steam engines.” —A conmunica- 
tion. — Dated 21st July, 186) 

The patentee claims, First, the application to marine steam engines of two 
adjoining cylinders with a single slide valve, and with pistons attached to 
the same rod, substantially as described. Secondly, the heating of the main 
piston by the steam from the boiler as described. Thirdly, the application 
of the valve to the extremity of the condensation pipe. Fourthly, the 
peculiar arrangement of the feeding pump, which, after throwing the con- 
densation water over the steam, returns it to the boiler as described. 
Fifthly, the peculiar arrangement of the steam superheating apparatus, all 
as described and represented in the drawings filed with the specification. 










1863. J. Roverts, Ole Jarry, Loudon, “ A continuous ov ratchet spanner.” — 
Dated \st Augusi, 1860. 

This invention consists of a metal ring, the outside of which is cut with 
ratchet teeth, the hole through it being of the same shape as the nut or 
bolt which it is required to turn or screw up ; this ring is fitted >a lever 
handle, the end of which is bored out to receive the rine, which ring is 
allowed to turn in one direction only by means of a click or pawl which 
turns on a fulcrum or centre upon the handle in any convenient manner ; 
or the centre may be omitted, and the click placed so as to slide, thus taking 
ho'd of a greater number of teeth; or by making the handle in what is 
technically called a bell crank shi 1en by moving the handle round, 
the cranked or bent end of the handle is pressed against the ring, and thus 
moves it forward, and with it the nut er belt on which it is applied ; in 
bringing back the handle the end of the lever will be first raising from the 
ring, when the ha >and piece attached will turn on the bolt or ratchet 
ring hereinbefore described. 

1889. R. BopMrerR, Thavies-inn, Holborn, London, “ Machinery for converting 
into down vor sibres, capable of being spun, the remnants or cuttings or other 
waste preces of silk or other fobrics."—A communication.— Dated 4th 
August, 1860. 

This invention relates chiefly to various improvements which have been 
applied to the machinery for which letters patent were granted to the pre- 
sent inventor, on the 3rd February, 1560 (No. 288), and consists, First in 
the application and use of a stationary brush or brushes to the travelling 
cloth or belt which carries the down or fibres away from the ravelling 
cylinder, for the purpose of detaching therefrom such fibres as may adherc 
to it. Secondly, in the application and use of a second ravelling cylinder 
and rotary brush, to the action of which the fibres are exposed on their 
passage to the air flue. Thirdly, in titting the chamber into which the down 
or fibres are discharged through the air thue with a number of compartments 
into which the impurities, and subsequently the fibres of various degrees 
of fineness, are discharged by means of trap doors which c opened and 
closed at pleasure. Fourthly, in constructing the top or ceiling of one or 
more of the said compartments of wire gauze; and, lastly, in the applica- 
tion of travelling brushes to the wire gauze tops or ceilings of the last- 
mentioned compartments, for the purpose of removing therefrom the 
adhering down or fibres. 

2019. H. M. Cuarke, Boston, US. “ An improved machine for grinding 
or reducing pape stuf to pulp aud sizing the same "—A communication. 
—Dated 22ud August, 1S60, 

This invention cannot be described without reference to the drawings. 



























2021. E. A. Dana, Massachusetts, “* Relating to ordnance as we'l as fire-c7rie.” 
—A communication —Dated 22d August, 1880 

This invention consists, First, in the combination of an intercepting plug 
or leader, not only with an initial chamber formed in a gun or fire-arm, and 
with respect to its bore, as hereinafter described, but with a projectile 
suitably adapted to such gun or fire-arm, in the manner, end to operate 
substantially as hereinafter explained. Secondly, in certain methods of 
constructing such intercepting plug or leader. Thirdly, in a cartridge as 
made of such an intercepting plug or leader and one or more charges of 
powder applied to it, substantially as hereinafter described. In the applica- 
tion of this invention either to a gun or fire-arm, as the case may be, such 
gun or fire-arm should be constructed with what may be termed an initial 
chamber, or an initial charge chamber, it being for the reception of a small 
charge of powder separate from the main charge, by which the projectile is 
to be expelled from the gun, such small charge of powder being intended, 
not only to act against and start forward the intercepting plug and the 
projectile, so as to overcome the inertia of the latter, but to fire and explode 
the main charge. The initial charge chamber is to be arranged in the breech, 
and in range of the bore of the gun, the vent or priming hole or passage 
being made to enter or open directly into the said initial charge chamber. 
With such initial charge chamber the inventor combines an intercepting 
plug or leader, which, running through the centre of the main rtridge, 
shall at its lower end (in or upon which is to be secured the small or initial 
powder charge) be made to enter for a short distance, and fit tightly against 
the interior walls of the initial chamber, so as, when rammed home, to inter- 
cept all communication between the latter and the main bore of the barrel 
or piece, while the other or outer end of such plug or leader is intended to 
act against the centre of the rearward surface of the projectile or sabot when 
the piece is loaded ; or such plug or leader may form a part of, or be other- 
wise connected with, the projectile or the sabot, the small chamber aforesaid 
to be of a capacity sufficient to receive a powder charge large enough to 
start the projectile with the requisite velocity, and also to receive the 
entering portion of the plug or leader. The bottom or breech of the piece 
inside, immediately surrounding the initial chamber, may be chamfered or 
bevelied, so that the plug or leader shall the more easily be entered therein 
in loading, and the entering portion of the plug or leader may be slightly 
tapering, so as to more easily enter and more tightly fit the chamber. The 
plug or leader should be made of such a thickness and such material or 
materials as will secure a perfect interception as aforesaid, and enable it, 
without breaking or yielding in its parts, to receive and impart to the pro- 
































jectile the blow or force of the explosion of the initial chamber when 


the piece is fired. Also when the said plug or leader is made of wood, 
or any other iron metallic substance, or when it is made of iron, or any 
other hard metal, the inventor is in favour of covering or surrounding its 
Jower or entering end with a cap or belt of lead or copper, or any other 
metal or alloy which is sufficiently ductile to fit itself tightly within the 
walls of the initial chamber when driven therein in loading. The lower end 
of said plug or leader may be formed with a 1 ecting rim for receiving in 
part the initial cartridge, such rim being provided with perforations 
through which strings may be passed for the purpose of tying the initial 
charge firmly in its place. ‘ 
2049. F. G. Migrot, de Barvau, Paris, “8 opping bottles or other 
taining gaseous lijuids.”’— Date Auaust, 1560. 
This invention cannot be described without reference to the drawings. 
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2100. W. 8S. UNDERMILL, Netweport, Shropshire, ** Monufacture of ivo 
lattice.” —Dated 30th August, 1860, . 
This invention consists in manufacturing iron fencing or lattice of hoop 
iron. 
2164. C. Srzvens, Welbeck-strect, Londoi. “* An tinproved lavatory.”"—A com- 
mu jnication.—Daied 7th Septeuber, 1860, 3 
This invention cannot be described without reference to the drawings. 


Jevcing 








2199. J. C. DE LouvRiz, Boulevard Beaumarchais, Paris, “ Moulding with 
models.” — Dated 1sth September, 1860. 5 
This invention cannot be described without reference to the drawings. 


2413. T. M. Ricuarpson, State of Maine, U.S., 
Dated 5th October, 1860. 

This invention cannot be described without reference to the drawings. 
2444. W. SNELL, Clements’-inn, Strand, Loudon, ** Machine for making horse- 
"A communication.—Dated 9th October, 1860. 

This invention cannot be described without reference to the drawings. 
2450. L. H. Rovssrav, Paris, “ Steam engines.”—Deoted 11th October, 1860, 

This invention cannot be described without reference to the drawings. 
2651. W. T. Vosr, Mossachusetts, U.S., “* An improved pump or portable fire 

annihilater.”—Dated 30th October, 1860. 

This invention cannot be described without reference to the drawings. 

2759. C. STEVENS, Welbeck-street, London, ‘* Machine for raising witer."—A 
communication.— Dated Oth Noveuber, 1) 

This invention cannot be described without reference to the drawings. 

2771. H. E. West, Attleborough, Massachusetts, t * A machine for piress- 

ing and shaping straw hats, or various other articles of like character. 
Dated 12th Novenber, 18e0. 

This invention cannot be described without reference to the drawings. 


“* Steering apparatus.” — 


shoe nails, 



























2835. H. Forp, Birmingham, ‘ Coating vr enainelling paper, pasteboard, 
e rdboard, cloth, silk, or other similar Jabrics.”.—Dated 19th November, 
1860, 

This invention has for its object, Firstly, the coating or enamelling paper, 
pasteboard, cardboard, cloth, or other similar fabric, so as to render the 
same waterproof and highly useful for artists, draughtsmen, or other uses, 
In carrying out the invention, the inventor takes one pint of methylated 
spirits of wine, two ounces of shellac, one ounce of gum juniper, one 
quarter of an ounce of mastic, and from one quarter to one half of an ounce 
of clear resin, but he does not confine himself to these precise proportions, 
The gums and resins having been thoroughly dissolved in the solvent, and 
the whole of the ingredients well amalgamated, he proceeds to apply the 
mixture to the paper or other surface he desires to enamel, and for the pur- 
pose of this specification he assumes that the article under operation is a 
sheet of ordinary drawing paper. Employing a camel hair brush of any 
convenient form or size—probably a flat brush of the description termed by 
artists a softener will be found the most asefu!—he proceeds to cover the 
surface of the paper with the mixture already described, brushing it over 
| the surface rapidly, and then allowing it to dry, which it does very quickly. 
| He applies another coating in the same way, and repeats these coatings 

until a sufficient body of the composition remains upon the surface of the 

paper ; as soon as this is set sufficiently hard, he takes the sheet, if neces- 
sary, to a pair of ordinary paper pressing rollers, and lays it between plates 
of metal ; passing it then through the rollers the surface of the composition 
is smoothed, and any wave or irregularities of surface which may have been 
left by the camel hair brush will be removed. The paper thus treated is 
very much thickened in substance, is rendered considerably stronger, has 
| a surface very much resembling ivory, both in colour and in ss, is perfectly 
free from se, and is mach more transparent than ordinary paper, in 

addition to which advantages the inventor can, by this treatment, take a 

very common description of thin cartridge or still cheaper paper, and 

render it superior for all artists’ purposes to the best hand made drawing 
paper. 

e858. S. A. VARLEY avd C. F. Varuey, Aentish Town, Loudou, “ luprove- 
ments in the regulation of heat, parts of the invention being applicable to 
other pur poses.” — Dated 22ud November, 1360, 

The chief peculiarity of this invention consists in the way in which the 
inventors make self-acting valves, which ar ‘tuated by changes in the 
temperature, and which they name thermo-regulators. When coal or other 
inflammable gas is employed as the source of heat, these valves cut off the 
flow of gas when the temperature exceeds the desired amount, and turn it 
on again when the temperature falls below the desired degree. When char- 
coal or other combustible matter is employed for the source of heat, a self- 
acting damper ents off the air from the fire on the heat of the chamber 
exceeding a certain determined temperature. The invention cannot be 
fully described without reference to the drawings. 

2942. C. Svevens, Welbeck-street, London, ** Smoke consuming sarnaces.”—A 
communication.—Dated 30th November, 1860. 

This invention cannot be described without reference to the drawings. 








































3039. A. Verway, Cruvdov, Surrey, ** Improvements in the proportions of 
ingredients and mode of manufacture of @ chemical compound Jor softening 
vater.”—Dited 11th December, 1860. 

The object of this invention is the production, from a mixture of carbo- 
nate and bi-carbonate of soda, and of liquid silicate of soda, of a solid com- 
pound capable of being reduced to a powder readily soluble in water, and 
which compound is highly useful when employed for softening hard waters. 
8105. C. STEVENS, Wel/eck-street, London, * Cooking stove."—A communica- 

tion.—Dated 18th December, 1360. 
This invention cannot be described without reference to the drawings. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Larest Iron Trave Rerorts: On 'Change 
| Wolverhampton: American Adrices—AMERICAN PROTECTIONISTS AND 
Brirtsh Trox—Inonx TRADE IN THE States—“* THe CLAUSE” IN THE 
Pacrric Rattroap Bin.— THe Morrinn Tariwr Bir.—Pra_ Tron 
Trave iN Sovrn STAPFORDSHIRE—COAL AND TronstoNE—COLLIERS’ 
Waces: Strike in North Staffordshire Waces or CoLiieny 
| ENGinemeN : Notices for Reduction—Haroware Traves: Reports 
Jrom Birmingham, Wolverhampton, and Willenhall—Frexcu Lock- 
MAKERS IN) Sourn NSrarrorvsuire: French v. English Locks: 
Necessity for Art Education—Tur Cooxiey Screw Company—Tne 
ALLEGED INFRINGEMENT OF A Patrent—Horst Nai-MAKERS’ STRIKE: 
Meetings and Outrages by the Men ‘End of the Struggle near 
Opposition 70 A ‘TeLecrarn Company—F atau Prr Accipents. 


in Birmingham and 


Ix Birmingham yesterday, as also in Wolverhampton on the day 
before, the iron trade was report las in scarcely so good a condi- 
tion as at the time of our last report. The extraordinary rise in the 
rate of discount has had something to do with this, inasmuch as the 
tone of the trade conversation in South Staffordshire began to wet 
more wmy immediately after the decision of the Bank was 
announced, and as the home trade in iron has not, since that 
announcement, made the progress that we expected, The accounts 
from America continue in the same strain as those to hand by the 
previous few mails. Correspondents are confident in their expres- 
| sions that the secession will be effected peaceably, and they send a 
few trifling orders, At the same time there is every ground for fear 
that the Pennsylvanians will now be able to carry the protectionist 
measures Which the presence of the southern senators have hitherto 
prevented, Should they sueceed, the Lritish ironmaster, the steel- 
maker, and hardware merehant will be almost entirely shut out of 
the Northern States. Fortunately, however, our best customers are 
the southerners, and they, we may confidently expect, will soon con- 
cede us open ports, Some few orders were also brought by the last 
American mail from Canada, and more are expected by the next 
steamers. 


In a letter received in this district from New York, dated in that 











if it be defeated or vetoed” (says our correspondent), “I think 
it may be held as certain that Lincoln's Administration will get 
through a bill advancing the duty on iron at least to a virtually pro- 
hibited figure. This policy will probably not last long, if the Union 
remains unbroken, but if a formal dissolution ‘takes place, English 
ironmasters and hardware manufacturers will have to look to the 
southern confederacy for a customer. While on the subject of iron, 
T ought to allude to the increasing importance of the Lake Superior 
branch of the trade. Searcely tive years have elapsed since the iron 
of that region attracted much attention, but it now enters largely 
into the channels of business ; and its production is rapidly increas- 
ing. In those parts of the country where the Superior ore is now 
used, furnaces were almost universally abandoned a few years ago, 
from the competition of anthracite iron from Eastern Pennsylvania. 
Now, they are all about to resume manufacture, and new furnaces 
ying up: a large furnace, covering several acres at Buffalo, will 
go into operation in the coming spring. Before 1857 this trade was 
so unimportant, that no records of it can be found. Since then the 
business has been systematised, and prosecuted with vigour. The 
product of Lake Superior ore has increased from 27,000 tons in 1857, 
to 150,000 tons last year, and of pig-iron from 2,000 tons in 1858, to 
10,000 in 1860. In 1857, 300 tons of bloom were shipped, but since 
then this branch has been abandoned. When the imports now in 
hand are complete, the three companies (there are only three at pre- 
sent engaged in the business), will have five blast furnaces in 
operation, which, at the present ratio of production, will turn out 
20,000 tons of pig-iron in 1861. For strength and tenacity this 
iron is said to surpass any other in the world, The process of 
extracting the ore is like quarrying. The miners commence on the 
level surface, work towards the highest elevation at which the ore 
appears—from 60 to 70 feet—and throw down the sides of the cliff 
thus formed by blasting. As vet no shafts have been sunk, but if it 
should be found advantageous to descend beneath the surface, the 
vein ean be followed beneath to any depth, and the supply of the ore 
is declared to be “literally inexhaustible.” The ore is sold at three 
dollars per ton, delivered to vessels on the Lake. Lake freight is 
about two dollars, and other charges make it amount to six or seven 
dollars, delivered to furnaces in Ohio and Pennsylvania. Pig-iron 
is delivered to the Lake at 25 dollars per ton ? "The last accounts 
lead our correspondent to be of the opinion that the bill was almost 
sure to pass. Strenuous efforts had been made to reduce the heavy 
duties on pig-iron and steel, but without success, ‘ 
































The pig-iron trade is reported to be getting “ worse and worse,” 
and the already small make is being yet further reduced. 

A good demand continues for coal, and prices remain firm. The 
coalmasters can congratulate themselves that whilst other trades are 
tolerably quiet theirs is comparatively active. 

Ironstone of native yield is in tolerably good request, but prices 
are a little easier, 

The notice for a reduction in the wages of the ironstone miners 
at Earl Granville’s colliery, in North Staffordshire, expired on Tues- 
day evening week, and the men, about 500 in number, turned out. 
On the following Thursday a few of them returned to work, and on 
Friday six of the pits were partially at work, with about 100 men. 
The remaining men, it is believed, are disposed to return to their 
employment, It was announced, on Wednesday last, that about 400 
ironstone miners and colliers in the employ of ‘Alderman Copeland, 
M.P., at the Berry-hill and Broadtield collieries, have turned out in 
consequence of the reduction of Gd, a day in their wages. The pits 
are all stopped, and it is said the turn-outs do not mean to return to 
work just vet. 

A few ironmasters west of Dudley have served their colliery 
engineers with a notice to the effect that instead of paying them 
18s, a week, and 3s. per term for all nightwork, they shall only pay 
them for the days the pits work. The notice induces a consideration 
of the very inadequate pay these enginemen have hitherto received, 
Their duties require that they should be at their engine by a quarter 
past five in the morning to have the steam up and engine in proper 
order to start by six o'clock, and, if the pit works, they are confined 
there till nearly seven at night, without any intermission, except one 
hour for dinner, and often the driver has to spend that in doing 
repairs to the engine, or in cleaning the tire. They are held re- 
sponsible for everything connected with the engine and boiler, and 
that nothing gets out of working order so as to endanger life or 














city January 29th, it is stated that there is no lack of activity in the | 


iron trade. In New Jersey the iron works are in full operation. 
The Boonton mills keep on steadily a force of over 500 hands, and 
those at Denville, Rockaway, and Dover, in that State, have increased 
their productive capacities. The same fact is said to be true as 
applied to the iron manufacture of the States of Pennsylvania and 
Ohio, while Maryland and Missouri produced more iron in 1860 
than in any preceding year. The passage of the Pacific Railroad 
Bill will give a great stimulus to the iron manufacture of those two 
last-named States, and, indeed, to the iron trade of the whole 
country. Among the provisions of that Actis the extraordinary one 
that * ne iron exeept of American manufacture shall be used in the 
construction of these roads.” Senator Benjamin attempted to improve 
this by adding—* lroviding the iron be equal in cheapness and 
quality to foreign iron.” His amendment, however, was rejected. 
The bill providing for the two routes was expected to be passed in 
the Senate on the week in which our American correspondent wrote, 
llow secession, if it becomes an established fact, will affect the con 
struction of these rouds remains to be seen, but it is certain that the 
bill, with the above prohibitive clause, would not be carried through 
if the senators from the seceding States had not abandoned their 
places. The same thing may be said with regard to the Morill 
affic Bill. This extraordinary measure passed the House of 
Representatives last spring, but action upon it in the Senate was 
deferred till the present meetin If this measure passes 
it way be altered in some of its details, but certainly not those 
which levy an increase of duty on iron-and hardware. “ And 
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property. Every Sunday morning they have to get up the steam 
and lower a man down the pit to suppy the horses with corn, &c., 
and every Sunday evening replenish the fire with slack. It is 
ged that if the men should go to work on the new arrangement 
they would not get more than fifteen shillings per week on an 
average. 





The advance in the price of money has had a depressing influence 
on the general trades of Birmingham and Wolverhampton. Orders 
which before this announcement had begun to give way, now 
manifest a decided falling off as compared with last week. “Manu- 
facturers generally are complaining that business is dull, and that 
any rally which does occur is of temporary duration. In Wolver- 
hampton the factors report that orders on account of the spring trade 
are as moderate as possible. From Birmingham the reports are even 
more strikingly in that direction. The jewellery trades are still 
bad; in the soft metal trades business fluctuates, so that manufac- 
turers are unable to calculate as regards the future. 
animation in any department, and those are well off who have just 
sufficient orders to keep steadily going at average time. In the 
metal market inactivity is the prevailing feature; the agents of the 
copper smelters report a limited business; parcels have, in some 
instances, been sold lower; and the dulness which pervades the 
tin-plate manufacture causes a corresponding amount of inaction in 
the price of the raw material. 

From Willenhall we learn that the depression last reported con- 
tinues. Where manufacturers are working full time they have 
reduced the number of their men, in other cases about three days a 
week is not regarded as the lowest weekly term, and even their 
stock is not unfrequently being manufactured. So great is the 
dearth of orders for flat or run locks, that one manufacturer has 
resolved, in the event of there being no improvement speedily, he 
will close his shops. Padlocks are no better; but there is more 
doing in bolts and latches. ‘There is much suffering amongst the 
operatives here in consequence of the dearth of orders, : 

Several French lock manufacturers have been visiting Willenhall 
and other parts of South Staffordshire in the past few days, and 
they have displayed no small amount of inquisitiveness as to the 
processes adopted in the manufactures carried on in the district, A 
very liberal amount of facility was afforded to them by the pro- 
prictors of the works that they Visited, Certain of them were 
evidently prepared to do business. They brought with them 
samples of French locks, and desired quotations from the Willenhall 
manufacturers, These locks were of a first-class quality, and were 
finished in a style to which the mass of the South Staffordshire 
makers are quite unaccustomed, The goods in question were 
manufactured entirely of metal, chiefly of iron and steel, and a few 
of brass, and they were intended for the greater part for room- door 
locks. The boxes were filed to the neatness of a die, and their 
almost brilliant surfaces were embellished with scroll work, which 
seemed to have been fretted by the chemical agent. Such a style of 
getting up the Willenhall manufacturers know nothing of, and their 
quotations were such as gave the French makers a most marked 
advantage. The Frenchmen, however, seem deficient in a process 
of key manufacturing which is largely practised in Willenhall and 
other parts of South Staffordshire, namely, stamping. The French- 
men seein to adopt only the casting process; and they are desirous 
of purchasing “blanks” from the Willenhall makers. ‘These 
blanks are the keys as they leave the dies, and before they aro 
passed to the workman to file and planish. The French makers 
seem deficiont also in their ability to japan their common locks, and 
other similar wares requiring to be varnished, Their efforts in this 
direction are a melancholy travestic on the almost jet enamel in 
which the Birmingham and South Staffordshire japanner encases 
the wares which are submitted to the operation of his brush and 
oven. From the description of article which the French people re- 
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quire, it is evident that the English manufacturer, of hardwares in 
particular, will have to pay an attention to the “art aspect of 
manufactures in hard metals” to an extent to which he has hitherto 
been an entire stranger, if he intends to cater for the cultivated 
tastes of the Frenchman. 

The meeting of the creditors of the Cookley Screw Company was 
held in Kidderminster, on Monday. It transpired that the only 
solvent partner is 86 years of age, and that the concern had been 
brought to a stop by the Kidderminster Banking Company. The 
statement of affairs showed that the debts due to sundry creditors 
were £4,151 7s. 7d.; to the bank, £1,943 9s. 5d.; making a total of 
£6,094 17s. There were also liabilities on endorsements amounting 
to £1,153. The assets were valued at £6,073 0s. 1d., which left a 
deficiency on £6,094 17s. of £21 16s. 11d. The probate estate of 
Moses Piper, however, showed a surplus of £2,322 7s. 8d., and on 
that of James Piper, the other partner, of £23 4s. 9d.; making a 
total of £2,345 12s. 5d., which, less the deficit on the business estate, 
showed a surplus of £2,323 15s. 6d. The company proposed that an 
assignment should be made of the joint and private estate, with full 
powers to the trustees, first, to wind up the joint estate, and in case 
of a deticieney to pay 20s, in the pound, to realise the private estate to 
make up the deficiency. The proposition was adopted, and it was 
determined to make Mr. Moses Piper, the senior partner, a liberal 
allowance, 

In the case of Loveridge v. Gray, Bailey, and Bartlett, in which 
the defendants were charged, at the Public Office in Birmingham, 
with infringing a copyright design of the “ Improved Persian Coal- 
scoop,” the property of the complainant, as reported in THe ENGINEER 
on February 8th, the decision of the bench was withheld for a 
fortnight, to enable the complainant to determine whether he would 
take the case to a superior court. The time having expired, and the 
complainant not having done so, the information was on Monday 
last dismissed, and the question decided in favour of the defendants. 
Both parties are tin-plate workers and japanners, the complainant 
being the surviving representative of the firm of Shoolbred, Love- 
ridge, and Co., of Wolverhampton, and the defendants being of 
Birmingham. 

The strike of the horse nail makers, although spreading, yet is 
not, in our opinion, likely to last much longer, in consequence of the 
decisive steps whieh have been taken by the employers, whom we 
find have notified their intention of employing common nail makers, 
chain makers, and other persons who are willing to learn horse-nail 
making, Symptoms have also been exhibited by the men of their 
willingness to return to work, and some houses have a small pro- 
portion of their hands already employed. The movement, however, 
at present is only partial, and confined to a particular district; but it 
is very probable that, after this notice on the part of the masters, the 
strike will be of short duration, The publication of the notice 
stating that various firms in the trade were willing to take on and 
teach persons the trade who had never been connected in any way 
with it before, has had the natural effect of calling forth numerous 
applicants—common nailmakers, chainmakers, and others, The 
number of applications would undoubtedly be greater, but for the 
fact that those on strike exercise such a terrorising influence over all 
those who have not joined their ranks. At the same time several 
new hands were put on on ‘Tuesday morning. A meeting of the 
men on strike was held on Saturday morning in Dudley, which was 
numerously attended, and after it was over about 200 nailers in the 
most wretched distress were to be seen walking about the streets of 
the town, The meetings are naturally of a private nature, and, 
therefore, it is difficult to ascertain accurately what business is 
transacted at them. One thing, however, is certain, that the 
“Unionists” during the past week have made such a use of their 
influence, that many men who had taken out iron from warehouses at 
the beginning of the week to work up inte nails, took it back on 
Saturday unmanufactured, the men evidently being afraid to go in 
contravention of the Union laws. The iron, however, was not 
taken in, and consequently the men will have to work it up, or 
subject themselves to a charge of neglect of service. Numbers of 
men ou strike surrounded the warehouses, on Saturday afternoon, as 
those who had been at work were taking their nails, and a consi- 
derable amount of tacit intimidation was going on. The preeau- 
tions that have been taken, and the reward offered for the conviction 
of “ intimidators,” prevented any actively offensive measures being 
resorted to; but still two men trespassed so far near the confines of 
the offence that they were given into custody, Eventually, however, 
they were discharged, as the evidence of intimidation was legally 
insufficient. The influence of the tacit intimidation exercised— 
although it is difficult to make it amenable to the law—is so great 
that between 100 and 150 turned out, on Saturday night, in the 
neighbourhood of Gornal, and joined the strike. 

Some of the iron above referred to as refused was left outside the 
works of Messrs. Guest, of Porter's Field. There it remained part 
of Sunday, and was then taken possession of by the police, one of 
the men who had returned it, named Brownhill, probably fearing 
magisterial proceedings, went to the police and took the iron back, 
intending to work it up. On Tuesday morning he entered his work- 
shop, and found that his two pairs of bellows had been cut in such a 
manner as to render them entirely useless and irreparable, It is to be 
hoped that the reward of £50 offered by the Nailmasters’ Associa- 
tion for the convietion of the miscreants engaged in these depre- 
dations will lead to the discovery of the offenders, 

The trustees of the Brettell Lane district of turnpike roads have 
got upa petition, which is in course of circulation against a bill 
which is now before Parliament, entitled “ A Bill to Contirm and 
Extend the Powers of the United Kingdom Electric Telegraph 
Company.” By the Act of 1851 the company were empowered 
to lay down pipes and apparatus along and under streets and 
highways, not being railways; but as some doubt hes arisen 
whether these powers could be lawfully exercised, the new 
bill has been introduced, The trustees petition against it on 
the grounds that the preamble cannot be proved, and that the 
granting of powers to erect posts and pipes over houses, and in other 
situations, would be the granting of excessive and arbitrary powers, 
and would interfere with the repairs and careful management of the 
roads. Lf, however, the bill is passed into law, the trustees pray 
that they may have control over the actions and proceedings of the 
company, 

Several minor pit accidents have happened in the past few days. 
The folowing are the numbers:—A skip filled with bricks was 
being drawn up one of the shafts of a pit at Messrs. Lloyd, Fos er, 
and Co.'s, colliery, Wednesbury, and when near the surface, by some 
as yet unexplained cause, it fell upon two men at the bottom, aad 
they expired a few hours afterwards, A similar accident occurred 
at Bentley the day following. Thomas Edwards, a sinker, aged 
about 27, while sinking a shaft at Mr, Baguall’s colliery, was killed 
by a bucket of bricks falling upon him, owing to the bucket not 
being properly secured to the chain attached to the windlass. On 
the same day at Willenhall, Jolin Burke, a single man, while at work 
ina pit belonging to Messrs, Selly and Urwick, was killed by a 
quantity of reck falling upon his head from the top of the shaft. 





















NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Nonrnery Martens: The Tyne Commission : Progress of the Tyne 
Piers, Nc.: Trade Matters at Hartlepool ; The Harbour of Refuge 
Question—State oF TRADE AT SHEFFIELD— EasTERN Counties 
Kaiway: Depressed State of the Undertaking—Mersty Docks 
Boarp—'TiMper Bringes on Rauways: Great Northern: Eastern 
Counties—W est HartLeroon Rattway AND HARBOUR—MANCHESTER 
Sream Borer Assurance Company. 


We commence with the North. The annual financial statement 


of the Tyne lnprovement Commission has just appeared. The ex- 
penditure in the course of 1860 exceeded the receipts by the sum of 
£20,563, but as there was an accumulated fund at the commencement 
of £14,455, the actual excess is reduced to £6,000. 


of 1860 








The expenditure on dredging and river improvements amounted 
to the considerable sum of £21,941, or nearly one half of 
the total outlay. The pier works cost £31,400 during the 
year, or with salaries, interest, and other incidental expenses 
added, £37,000. The total outlay upon these important works since 
their commencement to Dec. 31, 1860, has been £188,185. The out- 
lay last year on the north pier was £16,750, and on the south pier 
£14,650. The Northumberland dock revenue amounted to £21,584. 
The amount of dredging executed was as follows :—River dredging, 
438,522 tons; dock dredging, 235,513 tons; making a total of 
673,835 tons raised at a cost of £23,701. There was also a total 
of 11,166 tons raised by spoonbags at a cost of £1,132. At the 
monthly meeting of the commissioners yesterday week, a report was 
read from Mr. Walker as to the inner works of the harbour. Mr. 
Walker stated that the clause, in his report of 1853, referred 
partly to the inner works proposed by other engineers, partly to the 
straightening of the channel, and in the removal of the “stones,” 
or nine feet bar; also the training works for maintaining a nearly 
straight channel from Shields harbour to the sea, should such be 
found necessary. He was of opinion that the straightening and 
deepening of the channel at the “stones” should be completed 
forthwith; that preparations should now be made for dredging the 
bar; and that the rough stone groyne which had been commenced 
on the south side might be extended advantageously ; but he did not 
consider that the pier works were yet sufticiently advanced to enable 
the extent of any other inner works to be decided upon. In order 
to obtain a speedy improvement of the bar, the piers should be ex- 
tended seaward as rapidly as possible. A recent arrangement made 
with Mr. Lawton for carrying out the base of the piers beyond the 
limit under the contract, would, he trusted, effect this. Mr. Philip- 
son expressed a hope that the time would come when Mr. Walker 
would condescend to tell the commission whether the course pursued 
with regard to the piers’ works had realised the results anticipated. 
In reply, the following extract was read from a report delivered by 
Mr. Walker, in September:—“ The piers, particularly the south 
pier, have not yet extended so far as to enable a judgment to be 
formed of their ultimate effect in the removal of the bar; but no- 
thing that we have read or seen has changed our opinion on the 
subject.” Mr. Hunter suggested that Mr. Walker should be 
furnished with a direct question, and be asked to give a direct 
answer. With this understanding the subject dropped. 

It will be interesting to group together a few other northern 
matters. The extension of trade between the continent and West 
Hartlepool has induced Messrs. Pickford and Co, to open an esta- 
blishment at the port, and it is understood that the Rotterdam 
branch of the West Hartlepool Steam Navigation Company's 
continental traffic has been transferred to their manage- 
ment as agents. The neglect of the recommendations of the 
reyal commission with regard to the provision of a harbour 
of refuge on the north-east coast appears to be exciting some dis- 
content and indignation, recent severe losses of property and life 
having invested the subject with a special interest. No doubt the 
Government would be ready enough to attend to the question, but 
where are the necessary funds to come in the present state of the 
national finances and in the actual condition of European affairs ? 
Ifowever, the claims of sailors and the security of shipping ought 
not to be overlooked, even if it be necessary to have recourse to a 
loan for the purpose. 








Lord Palmerston, on the 19th of June last, | 


pledged himself to take up the question “next session,” and | 


it is to be hoped that the promise will be carried out in its 
integrity. 

Business at Sheffield continues depressed, although some slight 
signs of improvement have appeared in several branches of the 
staple manufactures of the town, The last Australian mail brought 
some orders and remittances, but little change has been experienced 
in the United States trade. Houses engaged in the edge-tool trade 
are receiving advices from Germany which induce expectations of a 
fair business as the season advances. 

The half-yearly statement of the affairs of the Eastern Counties 
Railway—ne 





ver a too fortunate undertaking—-exhibits a very crab- 
like progress, the receipts of the past half year having fallen off to 
the extent of nearly £8,000, while the working charges have 
increased £27,000, The capital account has been augmented to the 
amount of £54,000 for new works and rolling stock, bridge renewals, 
&e.; but £69,000 of £100,000 expended in the renewal of permanent- 
way has been manfully debited to revenue. — It is not improbable 
that some of these figures will create an unfavourable impression 
against the present chairman and management, but the real explana- 
tion is to be found in the stagnant character of the agricultural 
district which the company’s system traverses. This will be seen 
from the following analysis of the passenger traffic for the three half 
years ending December 31st, 1858, 1859, and 1860 :— 

1853. 1859, 1860. 











First-class ..  .. £102,005 .. .. £101,136 .. .. £97,448 
Second-class oe 113,356 .. oo 118,443 2.  .. = (14,615 
Third-class ..) .. 129,880 .. 133,414 ..  «. «= 136,556 


It will be observed, as a significant indication of the condition of the | 


population of the Eastern district, that the number of first-c 
passengers has been progressively declining, while the third-c 
traffic has been as steadily advancing. Yet for such a locality as 
this some dozen of new schemes are put forward by eager pro- 
moters ! 

At the last meeting of the Mersey Docks Board the proceedings of 
the Marine Committee contained a report from the marine surveyor 
on a project for improving the entrance to the Mersey. It stated in 
general terms that a project for improving the entrance to the Mersey, 


submitted by Messrs. Murray and Giles, was defective in respect to | 


the action attributed to the tidal currents of the Mersey, which do 
not in their existing operations support the theory raised by the pro- 
jectors, As to Mr. Harrison's claim to originality with respect to, 
the project, the report says:—“ The marine surveyor believes that 
similarity of ideas is no proof of want of originality on either side.” 
The ‘proceedings also contained an account of the total cost of the 
telegraph to Holyhead, From this it appeared that the total cost, 
up to the Ist inst., was £13,612 17s, zd. The average annual 
expense of working the semaphore for six years was £1,600. The 
working expenses of the electric telegraph for one year will be 
£1,200. Mr. Mondel, in moving the contirmation of the proceed- 
ings, observed with respect to the project for the improvement of 
the entrances to the river, he was happy to say that at present there 
Was no necessity for making costly experiments, and he hoped the 
board would not listen to gentlemen who, no doubt, had their own 
interests at heart. Mr. Boult, in the course of a discussion on the 
salt trade, stated that a large manufacturer was building 300 large 
railway wagons for the express purpose of conveying salt from the 
salt districts to Hull and Grimsby. 

Some of the timber bridges on the Great Northern line seem to be 
giving the company a good deal of trouble. A few weeks since a 
new and more substantial bridge was erected at Bardney ata cost of 
several thousand pounds, and now a brick structure with iron girders 
is about to be commenced at Lincoln, at an estimated outlay of 
£5,000. Our readers will not have forgotten the hubbub which was 
made a few years since with regard to the rotten wooden bridges on 
the Eastern Counties, and the Great Northern now supplies another 
proof of the poor economy of temporising expedients on what should 
be permanent way. Last half-year this bridge renewal tigured for 
£10,111 in the Eastern Counties accounts. 

Yesterday week a meeting of the Shipping Committee of the Hull 
Chamber of Commerce, and the leading shipowners of the port, 
together with the members of the Trinity House Dock Company, the 
Hull Corporation, and other directors of the North-Eastern and other 
railway companies, was held at Hull for the purpose of taking into 
consideration the West Hartlepool Railway and Harbour Bill, now 
read a second time. By section 16 of the bill, power is sought to 
purchase, hire, or provide, maintain and work steam and other 
vessels for the psrpose of carry ing on, in connection with their 
railways, harbour, and docks,between West Hartlepooland Hamburgh, 
and other ports of the Elbe and Rotterdam, Cronstadt, St. Petersburg, 





ass | 


towards the funds of any company navigating steam or other vessels 
between West Hartlepool and the other ports and places already 
mentioned, and by such vessels to convey passengers, animals, and 
goods, and charge rates for so doing. This clause of the bill is re- 
garded by the shipowners and traders of Hull as an encroachment on 
the part of the railway company on the rights of private traders, and 
it was contended that as a dock and railway company they had no 
right to purchase steamers or to subscribe their funds for any other 
than dock and railway purposes. 

The monthly report of Mr. R. B. Longridge, chief engineer of the 
Manchester Steam Boiler Assurance Company, supplies the following 
information :—The number of boilers inspected during the month is 
990, of which thirty have been internally andseveuty-four thoroughly 
examined. The principal defects noticed were the following: 
Fracture in plates or angle iron, thirteen ; corrosion of ditto, twenty- 
five; safety-valves out of order or overloaded, twenty-eight ; water 
gauges ditto, nine; pressure gauges ditto, twenty. Four of these 
boilers were found working in great danger, owing to the over- 
loading of safety-valves, bricks and sundry pieces of metal 
having been attached to the levers for this purpose. One valve was 
wedged down, and rendered entirely inoperative, the reason assigned 
being to prevent steam blowing off, and filling the boiler-house. 
The valve of another boiler had been adjusted to blow off at 45 Ib. 
by the steam gauge, but the actual pressure proved to be 85 Ib. per 
square inch, the gauge being not less than 40 Ib. in error. In 
another instance, a pressure gauge was found to indicate 16 Ib. less 
than the actual pressure; and several other errors were detected of 
the like nature. 








PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board ; Foreign in bond.—Extra sizes 
are charged for at the rates agreéd by the trade. Brokerage is not 
charged tor buying except on Foreign ‘Tin. 
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Raiws.—A few orders have been given out this week for the Indian and 
home lines at current prices, since which the market has been a littie 
firmer. 

Scorcn Pia-1roN has been dull of sale this week, in consequence of the 
increased tightness in the money market, and receded nearly 1s, per ton. 
The market now closes a shade firmer, and Warrants, cash, are quoted 
4es. @d., and for three months open dis. per ton, f.0.b. at Glasgow. 

SreELTER.—But few sales have been reported: market quiet at £18 10s. on 
the spot. 

Correr in limited demand. 

Tix.—English in moderate request. 
be had for 4123. 

TIN-PLATES show no improvement. 

MOUATE AND CO., 65, Old Broad-street, London. 


Banca quoted £127, fine Straits may 
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GLaseow, 20th February, 1861. 
The Scotch pig-iron market has been pretty active since this day week. 
Opening at 4¥s. cash, the unexpected announcement of the advance in the 
Bank of England rate of discount created a slight panic, and the price fell 
to 48s, 3d. cash. A rally set in, however, almost immediately afterwards, 
and 48s. vd. was again paid on Monday. 
‘To-day the tone is weaker again, sellers 48s, 6d. cash, buyers 48s. 5d. 
Shipments last week were 8,21 tons, against 6,60 tons in the correspond- 
ing week of last year. 
Suaw, Tomson, and Moore, Metal Brokers. 


To ovr Provincia, Frienps. — “We have recently had the 
pleasure of inspecting the productions of one of our most famous 





| London manufacturers, and from the pocket chronometer of forty 
| guineas down to the mechanic's watch of two guineas, and through 


and other parts of the Baltic and North Sea; and to subscribe | 


all their various forms and fashions (whether duplex, lever, hori- 
zontal, or vertical), the same beautiful finish and superiority was 
observable. Such being the case, we have great pleasure in recom- 
mending to our provincial friends, and the public generally, the 
manufactures of Mr. Benson, who, having succeeded in producing a 
really good watch at a remarkably moderate price, is fairly entitled 
to all the benefits notoriety can bestow.”—Commercial Daily List. 

Illustrated Pamphlet, post free for two stamps, is 
Watches 


Benson's 
descriptive of every construction of watch now made. 
safe by post toall parts of the globe —Abv. 
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INSTITUTION OF ENGINEERS IN SCOTLAND. 
Wednesday, 23rd January, 1861. 
Watrer M. Netson, Esq., President, in the chair. 
ON RAILWAY CURVES.* 

Tue adjourned discussion on this subject was commenced by 
Professor Rankine, who communicated the following additional 
particulars from Mr. William Gravatt, C-E., F.R.S., respecting the 
application of the Curve of Sines :— 

“ As from the construction of the curve, y = p sin. 2, and daw:dy= 
1: pcos. 2, .*.d? y= — psin. ed 2*; whence, radius of curvature, 

2 cos. ° 2 cus. 2x)3 ; 

—~atP oo. ?_at+r x)} When z = 0,r=2, 

psm. & y 


1 
and when z = 44,r=—. 








r 


D 
“In the diagram, Fig? 3, let B A, C A be two tangents, and let 
D be some point fixed by circumstances. Let the angle, a, and the 
distance, A D = a, be determined from the actual survey; and let 
AE=h&. Then when z= 0, cos. 2=1,.°.dz,: dy, = li:p= 


b:h, .*.p = tan. B, (6 = 90° — L a), or p = cotan, es Now, if 


, 


b be put = w, we havea: h= G *— 1) p: 5 epeok= 


2°75193 a,b = htan. — a,c =h see. Z a. Call b, for convenience, 


nla 


90 deg., and also call Ax, lin of 90 deg.; enter the tables with 
q 


the so-called Aw, 2 Aw, 3 Aa,.. 
then { sin. (@ + Aw) — sine } p= Ay. 


-q47, and take out the sines; 
Now, Sy: Ar = 


Ay: 5 tan. @: 1; or log. tan. é = Jog. Ay + log. 2g — log. ¢ 
q 


Enter the tables with log. tan. @, and take out 4, and log. see. 4. 

Then the log. of the chord of the curve in chains = log. sec. @ + 
b 

log. Ax; Ax being taken in chains, as being 7 chains, or log. Av = 

log. 6 —. log. q. 

“ Having divided the curve into as many or as few parts as con- 
venient, and having a little table of the values of 4 6,4, &c., and 
also of the corresponding chords, we may set up the theodolite at B, 
with the verniers arranged so as to take up the angle 4, and then 
run out the first chord. At the end of that chord again set up the 
theodolite to take in the angle, 4,, run out the second chord, and so 
on. As to the cant of the rails, we have the exact radius of curva- 
ture at as many points as we please, but it will generally be sutti- 
cient to make the cant vary directly as the ordinate, having pre- 
viously determined it, for any one speed we may fix upon, for the 

. If tl 
“D708 p? = 5708 (sec oy y 1e curve 
were an are of a circle we should have sec. 6 —1:1=a:r, orr= 


minimum radius, 7 = 





= =< i7®° that our curve is, at a minimum, sharper than a cir- 
cular arc; but a bare circular are certainly ought not to be used in 
any case, although it is every-day practice. But who knows how 
many accidents have arisen from that practice ? 

“As for a reverse curve, there is evidently no more difticulty, or, 
at any rate, but little more difficulty, in setting it out than in setting 
out a curve without contrary flexure. You must in both cases have 
a really good skeleton survey taken, and laid down by the method 
of * latitude and departure,’ or by what is sometimes called the 
*back angle’ method. My theodolites are all on transit arms, with a 
hole completely through the main vertical axis, to which there is 
sometimes attached a small tobject glass, cross wires, and an eye- 
piece, for the purpose of setting the centre of the instrument accu- 
rately over any point. When not fitted up with a small vertical 
telescope, I use a soft, rather stout, copper wire, sharpened toa point 
at the lower extremity, and bent into a serpentine figure: the in- 
strument being set upon a steady rj nile 

0 pon a steady untwistable stool, with a large 
opening through the top, and over that a kind of false top that may 
be slid about so as to set the point of the ?; fos a 
centre-punch mark in a nail driven into a 






Now, as the copper wire is soft, and turns altogether with the 
divided circle of the instrument, there is no dif 
a little this way or that, and so setting the the 
point with a degree of accuracy not to be 
dinary plumb-bob method. The limb of the Instrument is divided 
into degrees and sixths of a degree, or ten-minute spaces and the 
verniers read minutes and tenths of minutes (not seconds)— (44 in is 
sufficient for such reading). ‘The liability of error in working witl 
an instrument so divided is very much less than when dived ~ 
the ordinary manner. The divisions are, and always should be 

) ’ 


upon gold. It is false economy to divide upon silver. What I now | 


send you is from what I invented, or think I invented, in 1828-29,” 


The secretary then read the following remarks by Mr. Froude in 
reply to observations made at the former discussion of the subject :—— 
“IT must declare myself unable to perceive on what grounds it is 


* See Tue ENGINEER of 11th January, 1861 (TI igi 
2 e E ENGINEE d T> jl. he original pape 
discussion from the Transactions of the Institution.) . sien 


copper wire nicely over a | 
1 rather substantial oak- | 
stake, which should be marked with a number or with a letter. | 


liculty in bending it | 
odolite over a given | 
approached by the or- | 


said that the amount of cant should depend on the height of the 
centre of gravity of the engine or carriage. 

“So far as the cant is to supply a correction of the effect of centri- 
fugal force on the train, it should be such that the plane of the rails 
will be at right angles to the direction of a plumb-line attached to 
any point on the train; and if we disregard the difference of curva- 
ture of the inner and outer rail, the direction of the plumb-line will 
be the same whatever be the level of the point of suspension, 
depending solely on the radius of the curve and the velocity of the 
train, 


A. 
e 
Fic. 3. Ae 
rif <p 
rT ~o er 
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x. “ ~\ 





“ And if the length of the plumb-line be equal to the gauge of the 
railway, the cant ought to be equal to the distance by which the 
plumb-bob deviates from a true vertical line drawn through the 
point of suspension. The formula given in the paper is constructed 
on this principle. 

“Since, however,” the velocity with which a given curve is 
traversed by different trains is not the same, it must be admitted that 
cant can furnish only an approximate remedy for centrifugal force ; 
for the cant which suits an express train, travelling at fifty miles per 
hour, is four times as great as that which would suit a luggage train 
travelling the same curve at twenty-five miles per hour, 

“It should be observed, however, that centrifugal force is not the 
only force which tends to cause a pressure against the outer rail, 

“Tn the first place, the greater length of the outer roi, operating 
on wheels keyed to their axles, produces, or tends to produce on the 
carriage, an effect analogous to that of backing water on one side of 
a rowing boat and pulling on the other. It is true that the conical 
figure of the wheels tends to furnish a rough correction of this opera- 
tion; but any one who has watched the real motions of a running 
train must feel that the correction is necessarily very rough indeed, 
and that (in virtue of another cause to be presently mentioned) it 
operates, even at the best, very unequally on the leading and trailing 
wheels of each engine or carriage. 

“ This second collateral cause of pressure on the outer rail exists 
in the direction of the planes of the several wheelsof a given carriage 
which cannot all of them lie tangentially to the direction of the rails, 
unless the carriage be vertebrated, and bent so as to make all its 
axles radiate to the centre of the circle. 

“If we suppose that at any moment the flanges of the outer lead- 
ing wheel and outer trailing wheel are both in contact with the rail, 
it is obvious that the planes of the wheels will have such directions 
respectively, with relation to the rail, that the flange of the leading 
wheel will continue to push outwards against the rail, while that of 
the trailing wheel will deviate inwards from the rail—each, in fact, 
trying to follow the direction of the chord which connects the points 
of the curve on which the wheels respectively rest. The trailing 
wheels will thus, in fact, deviate inwards from the outer rail, and will 
give a more biting angle of direction to the leading wheels. The 
tendency to this inward direction of the trailing wheels will not 
cease until their plane has become tangential to the curve ; and if the 
curve be a sharp one, the amount of inward deviation will be such as 
to bring the flange of the opposite trailing wheel into contact with 
the inner rail, so as to reverse the corrective effect assumed to lie in 
the conical figure of the wheels, and thus neutralise the advantage, 
derived from its more proper action on the leading wheels. The 
result on the whole is such, that if we watch the consecutive carriages 
of a train running on a sharp curve (say of ten or fifteen chains 
radius) we shall observe that (to use a rather nautical phraseology) 
each carriage in turn appears to be “luffing up” against the outer 
rail, while its trailing wheels are “dropping to leeward” against the 
| inner rail. And I am inclined to think that, especially when the 
velocity of the train is small, the bite of the flanges of the leading 
wheels against the outer rail, due to this cause, is very considerable, 
and demands a not inconsiderable amount of cant. 
|} “TIT must, however, admit that I believe, not only that the correc- 

tive effect of cant is but at best approximate, but that the object to be 
guarded against by its use is rather the waste of power due to fric- 
tion than the danger that for want of it carriagesfor engines will 
mount the outer rail. At least, unless the curve be so sharp that the 
| eutting edge of the flange is enabled to bite against the side of the 
rail with a clear, shearing action, it seems to me plain that the ten- 
| dency to mount the outer rail, derivable from the forces called into 














play (even at the very highest velocities ever attained by trains), is | 


really insignificant; or, rather, 1 do not see how on any known 
principle the tendency can be shown to be of dangerous magnitude. 
Take, for example, the case of a curve of fifteen chains radius, and a 
velocity of forty miles per hour; in this case the centrifugal force is 


| barely one-ciglith of the weight in motion at the centre of gravity of | 


the carriage. And granting that the whole of this pressure would 


have to be resisted by the flange of the leading wheel (if the line 
were without cant) while the insistent weight on that wheel might 
happen not to exceed, say, one-eighth of the whole weight of the 
carriage, it would follow that the lateral pressure on the flange 
would be only equal to the insistent weight on the wheel ; while if 
the coeflicient be taken at one-tenth, which, under the circumstances, 
is an ample allowance, it would follow that the friction due to the 
lateral pressure could not, even in so extreme a case, enable the 
wheel to exert, in an attempt to rise, more than one-tenth of the 
weight which actually presses it downwards, 

* But though it seems plain to me that it is not essential on the 
score of safety that the cant on any curve s‘ioull be correctly pro- 
portioned to the centrifugal foree, it does seem important on the 
score of safety that its proportion should not undergo irregular 
variations, such as must occur if either the cant or the curvature is 
changed, one irrespectively of the other, 

“For if the eant be incorrectly proportioned, assuming only the 
proportion to be uniform, it will only follow that the springs on one 
side or on the other of the carriage will experience a corresponding 
excess of compression ; and so long as this is invariable, no harm 
will ensue. 

“ If, however, the proportion undergoes rapid changes, the com- 
pression of the springs will be changed also, and will thus tend to 
set up an oscillation, (Indeed, it would be a to assign such a 
series of changes in curvature with @ uniform cant—by adapting 
their recurrence to the natural period of oscillation of a given 
carriage—as to develope oscillations of the most formidable magni- 
tude.) It is to correct this tendency that (as it seems to me) every 
change of curvature should receive, as near as may be, acorrespond- 
ing change of cant; ad in suggesting the arrangement described in 
the paper, I do not contend for the pursuit of unattainable niceties, 
but I have endeavoured to suggest an easy method of approaching 
with fair practical accuracy « result which is theoretically correct. 
For to point out how the cant and the curvature may be made to 
undergo properly corresponding variations, involves no greater 
pretence of refinement than to point out how the cant should be kept 
constant while the curvature is constant. 

“It should be observed that it is not only at reversals of curvature 
that a proper method of effecting this variation is required. There 
is as much cant to be eliminated in changing from a fifteen chain 
radius toa forty chain radius (both having their curvature in the 
same direction) as there is in a reversed of curvature, where the radii 
are both forty chains; or, again, as in dropping from atwenty-chain 
radius to a tangent: and if the change is to be correctly effected, 
there must be in each case the same length of connecting curve and 
the same gradient of adjustment. 

“The careful diagram furnished by Mr. Bell, plate 5, Figs. 1 and 
2, which shows very accurately an existing reversal of sharp cur- 
vature, traversed daily by trains at from thirty to forty miles per 
hour, independently of its value asa full record of an existing in- 
structive fact, is interesting in relation to the method T have recom- 
mended. It proves, indeed, that an exact adherence to that method 
is not necessary; but it also shows how far in the practical handling 
of the curve the workmen in charge of the line have felt their way 
towards the method—deviating into it by mechanical instinct from 
the original type of two circles with “a bit of straight” between them. 
But while they have arrived at this result roughly, and by a pains- 
taking use of the rule of thumb, I think it clear that a better result 
would have been attained, and with less trouble, had the method 
which is recommended in my paper been adopted at the outse 

* The cant adopted, based on the practical rule of adjusting it until 
the flanges no longer mark the sides of the rails, will be found to 
accord closely with that given by the formulw in the paper, while 
the general gradient of adjustment will be found to be just that which 
seemed to me, and T mentioned as about the steepest that could be 
safely ventured on.” 





(To be continued.) 


Tue Wirrwortn Orpnance.—Four Whitworth 89-pounder guns, 
made on the muzzle-loading principle, are about to be tried. Two 
have been made at the Royal Arsenal, Woolwich, and two at the 
Whitworth Ordnance Works in Manchester. The 80-pounder gun, 
which during the recent official experiments at Portsmouth was 
found defective, is the same which was subjected to a great 
variety of trials in 1860, and which we saw fired at Southport in 
February in that year, In our number of August 11 last an account 
was given of practice obtained with this gun at 5 deg., when a 
range of upwards of 3.000 yards was obtained, and the charge used 
was 10 Ib. of powder, When the same gun fired its 80 Ib, projectiles 
through the plates and sides of the Trusty, charges of 12 Ib, and 
14 Ib. of powder were used, and the latter was the largest charge 
Mr. Whitworth appears to have ever employed, But when the gun 
was officially proved at Woolwich (after upwards of a year’s experi- 
mental firing), we are informed that the very large charge of 24 Ib. of 
powder was used, It is not unlikely that so large acharge strained and 
permanently injured the gun, built up as it is of two series of hoops. 
With regard to the general working of the principle of firing hard 
metal projectiles from rifled bores it is argued that Mr. Whitworth 
has fired from one of his small field guns upwards of 2,000 rounds, 
and the bore shows no marks of injury. In the case of large guns 
both Sir W. Armstrong and Mr. Whitworth have great obstacles to 
overcome, Owing to the peculiar construction required to give the 
necessary strength, and the difficulties arising from defects in mate- 
rials wrought in large masses.--Army and Navy Gazette. 
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INSTITUTION OF CIVIL ENGINEERS. 
February 19, 1861, 

Gerorce P. Binper, Usq., President, in the chair, | 

ON THE RESULTS OF TRIALS OF VARIETIES OF IRON PERM ANENT 

WAY. 


by Mr. F. Fox, M. Inst. C.F. 

Tue author stated that he did not wish to be thought an advocate 
for the superiority of either of the systems tried over other plans, or 
of iron over timber for permanent way, under any and all cireum- 
stances; his object being merely to record the results of actual trials, 
and the conclusions to which they led. ; 

In 1853 an experimental length of a quarter of a mile (double line) 
of iron way, on the prineiple of Mr. [. J. Macdonnell (M. Inst. CLE. 
was laid on the Bristol and Exeter Railway. It consisted of a con- 
tinuous rolled iron rail bearer, weighing on an average &33 Ib. per 
lineal yard, and 11 inchesin width. he bearers were nnited by joint 
or saddle plates 30 inches in length, weighing 504 Ib. each. The 
bearers had a rise in the centre of nine-sixteenths of an inch, anda 
rib or tongue was rolled on the upper side, which fitted approxi- 
nately into the hollow of the bridge rail. The rails originally laid 
weighed only 5341b. per yard. Between the rail and the bearer a 
thin packing of pine wood was plac the erain being in the diree- 
tion of the length of the rail. The rails, the bearers, and the joint 
plates were boited together, the distances between the intermediate 
bolts beine so arranged as to adinit of a rail being readily turned by 
nuserewine the nuts, or of a new rail being put in without “ opening 
out” the ballast. Transoms, or cross ties of angle iron were placed 
at average intervals of 12 ft. between the two rails, and of 24 ft. 
between the two lines, This system differed from the Barlow way, 
in having the rail or wearing surface separate and easily removable 
vom the bearing surfaces but, on the other hand, it considerably 
exceeded the Barlow rail in weight. After a wear of more than 
seven years this length of iron way was in good condition, and bic 
fair to continue soe for some time to come. About one-third of the 
rails proved defective within the first two years, and had heen re- 
60 lb.tothe vard. The ballast, which was 
very indifferent, being a loamy gravel, had been well drained, and 
thicker packing, jaid with . cyain transversely to the direction of 
the rail, had been introdae «i. ‘Phe bearers and joint plates, transoms 
and rails, were supplied at £7 per ton delivered, and the cost per 
sinele mile of this arrang enent, exelusive of the cost of matching 
and laying, was £1,936. The cost of a single mile of the longitudi- 
nal timber way, at the same period, taking the rails at the same 
itand price, was estimated at £1,890, [t should be mentioned 
that iron was thea low in price, whilst timber was high, Owing to 
the undue liehtuess of the rai both of these calculations were below 
the cost of a well-coustructed permanent way. 

As this experiment appeared on the whole to have been successful, 
it was detevmined to extend the trial, by laying one mile of double 
line, on this system, at a further distanee from a station, so that all 
the trains should piss over it at full speed. Some moditicatious were, 
however, made, ‘The width of the bearer was increased to 12 in., 
and its thickness was recuced to nine-sixteenths of an inch, so that 
its weight was 7) Ib, per lineal yard. At the same time the curvature 
was slightly increased. ‘The pme packing (creosoted) was thicker, 
and the rail joints pieces of hardwood, laid with th un lengthwise, 
were substituted, The rails weighed 68 Ib. per yard. The contract 
for the bearers, joint plates, and transoms was taken at £9 10s. per 
ton, the cost of the rails being £9 8s, 8d. per ton. ‘This length was 
laid in July, 1857, where the line had not long before been re-ballasted 
with hard clinker ballast. Che eost of a single mile, exclusive of 
laying, amounted to £2,511. One mile of timber way, laid with 
the same section of rail at the same time, cost about £2,25 

As these trials appeared to give a reasonable expe 
rability and diminished cost of maintenance of the iron 
way, the author felt: justified in’ recommending a further trial, on 
amore extended seale, and on different districts of the railway. As 
the rolling and straightening of the eurved section of bearer was 
allewed te be dificult, it was decided to adopt a flat section. The 
bearing surface was inereased to 13 inches, the centre rib was 
rolled half an ineh deeper, and the weight was thus brought up to 
Sto odb per yard, Rail joint plates of a similar seetion 
to the bearer jotut plates were bolted underneath the bearer at every 
vail joint. Although this addition had been found advantageous, 
the way was still weaker at the rail joints than at any other part. 
Additional intermediate bolts were used, so that the upper and the 
lower sections of the way were held together as a girder. The con- 
tract for the bearer, joints, and transoms were taken at £9 12s, per 
ton, and, the rails being £8 13s, ld. per ton, the cost per single mile 
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} to increased durability. 


all iron ways resting on or near the surface. And, 5. The difficulty 
of laying on sharp curves, and of keeping in place when laid.—Its 
presumed merits were :—1, Greater economy in the long run, owing 
It was estimated that the cost of renewal 
of the longitudinal timber way was £45, and of the iron way only 
£21, per single mile per annum, or less than half, without 
reckoning the considerable item of labour in the replacement of the 
timbers. 2. Saving in maintenance, and facility for packing, 
owing to no “opening out” being required. 3. The safety of the 
iron way, especially as contrasted with a timber way which had 
been long laid. 4. The facility of exchanging worn rails. 5. rhe 
preservation of correct gauge. 6. The lowness of the crown of the 
rail above the bearing surface, 7. Saving in the depth of ballast in 
the ease of a new line. And, 8, The equableness of the motion, ren- 
dering it probable that less injury would be sustained by the rolling 
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CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
Thursday, February 21st, 1861. 
ON THE FOUNDRY.* 
By Mr. A. F. Yarrow. 

Te author commenced by saying that his intention was to describe 
the present foundry practice—the difliculties moulders have to 
encounter, and how they are overcome, With regard to the material 
used for constructing moulds, sand is the most common, and certainly 
the most perfect and convenient, An open, binding, and at the same 
time refractory nature, is essential; it is necessary that it should be 
open, in order to allow the free passage of gas and air from all the 
parts of the mould, as when the heated metal is poured in, the air 
which exists between the particles of sand is immediately greatly 
expanded, also any moisture that may exist is converted into steam ; 
the object in view being to allow this air and steam to pass outward 
through the sand rather than to find exit through the molten metal, 
and, in all probability, settle on the uppermost side of the casting 
within one-sixteenth or one-eighth of an inch of the surface, and 
* This * blowing” sometimes 








consequently forming a * blow-hole. ) oe : 
oceurs to even a dangerousextent, and the metal, in a liquid state, is 
forced up in theair 20ft.or B0ft. The next property that thesand must 
possess is that of being refractory 3 and we find that good moulding 

f tins of sand, and 


sand consists of from 93 to 96 parts of silex or 
3-6 parts of clay: any base, such as exide of iron, ai i 
&e., by rendering the mass more fusible, is injurious ; roud-drift and 
coke ‘dust are added in various proportions according to the 
character of the sand, in order to temper it, as it is termed 
‘that iss to make it sufficiently open, and also resist the 
eating properties of the vaetal, With re ard to the binding 
nature of the sand, it is evident that if it does not bind 
well, sharp corners and fine details cannot he preserved; 
also. it will be apt to scab, ie, part ot the bottom of the 
mould will peel off owing to the sudden expansion caused by the 
heated metal, and settle on the top of the casting, Loam is a 
material that is frequently used in foundries for making large and 
complicated castings; it consists (as the sand w e have just described ) 
of sand and clay, the only difference being that it contains more clay, 
and is consequently more binding and less open; owing to this 
latter: property it is never used ‘in a moist state, but always well 
dried; it is generally mixed in a mill with horse dung, cow hair, 
&e.. in order that it should resist handling better, and also prevent 
it from falling to picces when dried, instead of only cracking a little, 






nesia, lime, 

















as it usually does. : ; 

There is another description of sind used in the foundry, Viz, 
parting sand, whieh, as its mame implies, is to prevent the union of 
the various joints; it is generally procured from such places as 
where it has been subject to the influence of the sea or rivers, by 
which means all the fine particles of clay, &e., which would vive it 
adhesiveness, have been washed away. Previous to casting, the 
moulds, in well-re eulated factories, are covered with a thin layer of 
blacking or charcoal dust, which inereases the refractory powers of 
the surface of the mous, and, at the same time, gives the castings a 
as. if the sand be course, the metal will 








smooth appearance 3 : 
penetrate between the erains and make it rough. : 
The author then proceeded to illustrate, by reference to dia 
the manipulation of green sand, dry sand, and lowm moulding ; 
also referred to chilled castings, and then proceeded to describe the 
various kinds of iron used for different purposes, and illustrated by 
‘ss eained by various modes of mixing: 








experiments the advant " 
proved that the strength of the mixture will be creater than the 
average strengths of the various descriptions t ken separately. ’ 
The experiments were ty on iron castings of a bent shape, Lin. 
in sectional area and Gin. from the centre of the end eyes to the 








Inoorder te fest the comparative strength of the different sections 
of bearer. ot vail and bearer combined as laid, and of the rail and 





bearer joints with or without joint plates, a series of experiments | 
was mate, the results of which were given in a tabalar form. The | 
distance between the points of support was tive feet. Of the three | 





ions of bearer only, that of 1855 (the first) showed the least, and 
the that section of rreatest deflection under a load of about | 
live tons; but ia eaeh case the ultimate strength did not exeeed | 
seven tons. Of the three sections of irom way complete, that of | 
1e53 was the weakest, amd the curved section of 1857, with a rail 
Weighing 68 ib, per yard, rather the strongest. The ultimate 
wider loads varving from 19 to 2L toms. An | 
experunent with the flat bearer showed, as was expected, the in- 
erveasedd stiffer rained by placing the centre rib downwards, thus 

r th irder, ‘The ultimate strength of the 
; ritined to be 284 tons, or 40) per cent. higher 
than the won way. Tt was, therefore, determined still further to 
increase the section of the iron bearer. In this case the width of 
the bearer was IZ ivehes, aud it was stiffened by a web underneath 
three inches deep and three-quarters of an ineh thick (a plan whieh } 
was claimed by Mr. W. Bridges Adams) ‘Phe weight was reduced 
to 76 Ib per yard, and the contract for this section was 
taken at £9 per ton, ‘Too stiffen the rail joints Qwhich had 
ho plates underneath) and to secure the ends of the rails, an 
iron plate having a tongue rolled on it was used, ‘This seetion 
of way had been lid too short a time to warrant any dec? led ex- 
pression of opinion of it, as compared with the other sections ; but 
asa length of between four and tive single miles was under trial, it 
would soon be seen if it possessed any advantages, It was perceptibly 
tiffer to travel over, and the middle web gave it a tirmer hold in 
the ballast than either of the other sections, ‘The cost of a sin 
mile was L238), This section was the fourth moditieation of 
rolled irda bearer under trial, the entire length being 14] single 
Miles, 

Phe partial failure of the Maedonnell way on the Bridport Rail- 
way was then referred to; and it was asserted that it arose from the 
rails and bearers being too weak, and from a disregard of those ap- 
plianees which the character of the gradients, curves, ballast, and | 

| 
| 
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subsoil rendered more than ordinarily necessary. 

In May, 1858, a trial length of a single half mile, of the 
iron sleeper way of r. De Bergue, was laid in’ immediate 
continuation of the Macdonnell way, and on the same kind 
of clinker ballast. Whilst still) preferring a continuous rolled 
iron to any cast-iron way, the author felt bound to state that 
not a single sleeper had been broken, the nuts of the bolts did 
not work loose, the rails wore very well, and, with the exception 
of a little dey at the fished rail joints, the line kept as 
good a “top” as could be desired, and was as easily maintained, but 
it was more rigid. ‘The cost of this arrangement per single mile 
was £2,103, or £300 per mile less than the Macdonnell way of the 
same period, 

The merits and defects of the continuous rolled iron permanent 
way were thus stated. The defects, or supposed defects, appeared 
to be:—1. The great cost, at present prices, almost preeludi i 
adoption on a railway of limited capital. 2. The ditliculty of 
the bearers rolled. 3. The possible increased wear of the rails. 4. 
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The greater * wash” of all but very good ballast, inseparable from 


Fat some length into the results obta 


}and exertions of the many talented men who have 


} India as is now the G 


middle of the bead, the one extremity was attache | tea fixed point, 
and to the other weights were eradually added ; after having entered 
» the anthor proces 





ed to 
deseribe the various kinds of furnaces for melting, and said that 
although erucibles for small quantit nd the reverberatory furnace 
for large castings were generally admitted to produce the stronger 
iron, still the costs of working the eupola was much less, and it was 
consequently coming inte general use 5 chalk ov limestone _ is 
generally put into the furnaces in order to form a fusible slag with 














|} the oxide of iron, and thus protect the metal from wasting by fresh 


oXidisation. 

The author then noticed the vari 
effects produced by placing the 
relation to the axis, also the effect that curved blades had in reducing 
the noise: he drew particular atte : reat necessity of 
having them well balaneed, and then terminated his paper by 
referring to a fan aeting on the principle of the screw propeller, and 
said he thought that if two serews driven in opposite directions were 
used, a very simple and effective fan might be produced, 


kinds of fans, and the different 
des in different positions with 








them fo the 


THE BESSEMER PROCESS IN INDIA, 

Tur Madras Examiner of the 22nd December last contains the 
following notice of the introduction of the Bessemer process at the 
East India lronworks: 

Few of our readers are probably 
years past, the reduction by the 
iron ores of Southern India has been carried on by the East 
Indian Iron Company at Porto Nove, in South Arcot, where, as far 
back as 1835, if our memory serves us correctly, blast furnaces, 
for s, and rolling-mills were erected and in operation ; a little later 
similar manufactories were erected at Beypore (the proposed western 
terminus of our railway), near Calicut, in Malabar, and, about four 
years ago, at Poolamputty in Salem, and ‘Trinomallie in South Arcot. 
The success, in a pecuniary point of view of these undertakings, has 
not, however, we have reason to believe, been what might have been 


unaware, that, for many 
European method of the 








expected from the rich nature of our mineral deposits and the labour | 


devoted their 
time and energies to the development of the scheme, 

Mr. Heath, the original projector, although a gentleman of the 
highest attainments as a chemist and metallurgist—most undoubtedly 
the discoverer of the advantage attendin small admixture of the 
black oxide of manganese in the conversion (with crucibles) of iron 
into steel, the patent right of which dise ry he was most eruelly 
and shamefully robbed of by the Sheffield manufacturers—was 
searcely the person best fitted to carry out the practical development 
of anew system of manipulation. The varied difticulties which met 
him at every step were numberless—the erection of the machinery 
required, and in those days steam engines were as great novelties in 
‘at Eastern at home, was necessarily a 
work requiring time and large expenditure of money—to keep in 
order a numerous body of European workmen, drawn principally 
from the lower classes, was far from an easy task—the training of 
the natives toa species of maunal labour to which they were in no 
















* Communicated. 


ways accustomed, or, indeed, physically fitted, an equally arduous 
one; and all these accomplished, there still came the great question 
of the fuel supply—that awkward stumbling-block in the way of the 
Iron Company's healthy suecess. In all charcoal ironworks this 
fuel supply is the difficulty; in Styria the mannfactories are seldom 
in operation for more than nine months in the year, the remaining 
three being required to accumulate a stock of charcoal and firewood ; 
and Mr. G. F. Goransson (of Gefle in Sweden) writing the other 
day to the Mining Journal, says, * The charcoal iron producer for the 
quantity of iron he can make annually, depends not on the quantity 
of iron ore at his command, for the supply of that article is almost 
unlimited, but the growth of timber in all cases fixes its limits.” The 
like is the case in India, and with a small production and a large and 
expensive establishment, the result of the East Indian Iron Com- 
pany’s operations has hitherto not been a very favourable one, but 
with the exception of this supply of fuel, all the other elements of 
success have been present at the manufactories of the company; the 
ore (a rich black magnetic oxide), is most abundant and cheap; its 
reduction in the blast furnaces is easy, andis conducted by the 
natives with the greatest facility ; castings of a large size (we may 
name the columns and girders for the passenger shed at the Madras 
Railway Terminal Station) and intricate designs have been turned 
out, and if the forge and mill operations have not as favourably pro- 
gressed as those of the foundry, the cause has been simply the 
difficulty of supplying the required fuel. We believe, however, that 
there is a great change about to take place, and that one of the most 
beautiful discoveries of modern science will shortly be extensively 
applied to the production of our Indian ironworks of the article 
known as “ Bessemer’s steel.” To explain, in a few words, for 
those of our readers who may not be practical or even theoretical 
metallurgists, we may here say that the essential difference between 
common cast-iron and steel in its different forms is, that the former 
contains considerably more carbon than does the latter, and hence 
the after-process of manufacture, therefore, pursued is a series o 
operations by which the crude metal is exposed in a melted state to 
the action of the atmospheric air, or to contact with oxygen i 

other shape; but this manipulation necessitates a large con- 
sumption of fuel in the puddling and balling furnaces, and an 
expenditure of manual labour, the payment for which forms a 
serious item in the factory's cost-shects. In 1857, or, indeed, we 
think before that, Mr. Bessemer astonished the world by exhibit- 
ing specimens of good cast-steel produced almost direct from the 
blast furnace, the process of manipulation being simply that of 
foreing through the molten metal a current of atmospheric air ata 
pressure of about 8 Ib, or 10 Tb, per square inch, and then runnin g it 
into ordinary ingot moulds; and the principle of chemistry on 
Which this process of manipulation is based is as simple as its 
execution, indeed every one exclaimed on its enunciation, and only 
too naturally, * Why did we not think of this before ?” Crude iron 
contains, either in chemical or mechanical combination, a certain 
amount of carbon, and the beautiful economy of Bessemer’s process 
consists in this, that instead of decarbonising the metal by the 
ordinary methods of refining, puddling, &e., each of which cost both 
fuel and labour, it does so by foreing through the converting vessel, 
in which the metal is in a fluid state, powerful jets of atmospheric 
air, the oxygen in which produces combustion of the carbon con- 
tained in the iron—the result is intense heat—and in a few minutes 
the required decarbonising is completed, and you have steel ready to 
be poured into the ingot moulds. This really beautiful adaptation of 
so simple but sound a principle has travelled to our shores more 
rapidly than do usually the inventions of modern science, and 
altho the method of manipulation has not been very extensively 
used in England, yet steel has been successfully manufactured by 
the Bessemer process in India. At the Beypore Works, in Malabar, 
the necessary apparatus, viz., converting vessel, blowing engine, 
tilt hammer, &e., being ready, the tirst experiment was tried on the 
Ast inst., under the direction of Mr. William Maylor, C.E., the able 
and talented general manager of the East Indian Iron Company's 
establishinent, and, we are happy to say, with comple ; 
quantity of pig iron was charged in a reverberatory furnace, and 
from thence, when fluid, allowed to run into the converting vessel, 
powerful jets of air from eleven small tuyerés were, for about 
twelve minutes, forced through the metal, the converter was then 
tapped and its contents received into a ladle, whenee, by a simple 
and ingenious contrivance, they were quickly transferred to suitable 
ingot moulds, and the resulting produce was good cast steel. On 
the 6th inst. another experiment was tried, at which was present 
Mr, Lovell, the resident engineer at Beypore of the Madras Railway. 
The converting vessel was charged with nearly 8 ewt. of crude 
metal, and after a strong blast being applied for some few minutes, 
it was transferred to the ingot moulds, allowed to set, then after 
hammering out under a steam hammer one of the ingots, it was 
pronounced to be good soft steel, The spectators were naturally 
hizhly delig¢ at this very suecessful result—many could not 
conceal their astonishment at seeing the metal leave the converting 
vessel much hotter than it was put in, although there was no fuel 
u but simply the application of powerful jets of cold air (our 
former remarks explain the rationale of this), whilst the fact of erude 
metal having proved to be so readily and cheaply convertible into 
steel of high value is one which must attract the attention of all 
reflecting minds, 

We look upon these experiments of Mr. Maylor’s as of the first 
importance; im India, where fuel is generally scarce, or even when 
wbandant, the labour required for its preparation proportionately 
difficult to procure, economy in its consumption is of the first 
necessity—and that this is possible in iron making by the Bessemer 
Our ore deposits are rich, easy to 
work, and yield a crade metal well adapted for steel purposes ; lime 
is plentiful, and although we do not look forward to being in any 
way able, for many years to come, to supply even our own wants of 
the article stecl, we vet think that a new era has dawned on the iron 
manufactories of our Presidency, and we hope, also, on the fortunes 
of the East Indian bron Company. 
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process has now been proved, 








Faun or A Ramway Toxnet.—-On Monday morning a tunnel 
belonging to the Midland Railway Company at Sheftield fell in, 
killing six men who were employed on an adjoining building, and 
severely injuring a seventh man, who is not expected to survive. 
Che tunnel, which is about 200 yards in length, formed a communi- 
cation between the Midland Company's Shettield station and the 
Manchester, Shetticld, and Lincolnshire line, and passes through the 
side of Spital-hill, The crown of the arch of the tunnel is within 
about three feet of the surface, the ground rising rapidly above it on 
the north side, and sloping rapidly below it on the south side. 
Some weeks ago Messrs. Hunt and Co., carriers, commenced the 
erection of new stabling, store-rooms, Xe., on the south side of the 
tunnel, laving their foundations about on a level with those of the 
tunnel, and carrying the back wall of their building close up against 
the south side of the tunnel. It appears that the Midland Railway 
Company sold the land under a stipulation that no building was to 
be carried within 20 ft. of the centre of the tunnel, which is not 
more than 18 ft. wide, and it is alleged that the architect and con- 
tractor of Messrs. Hunt, to whom the land has been sublet, built close 
up to the tunnel in ignorance that it was so near. A few days ago 
the brick stable wall next the tunnel, though supported by a strong 
stone wall between it and the tunnel, gave way so much that it was 
found necessary to“ shore” it up very strongly. This having been 
done, the building was proceeded with, and on Monday morning the 
wall next the tunnel had been carried one storey high, the top of it 
being on a level with the crown of the tunnel. The joists had been 
laid, and seven men were at work building up the next storey, when, 
about half-past 9 o'clock, the wall suddenly gave under them, The 
nen jumped upon the tunnel, supposing it was solid ground, and the 
crown of the arch falling in they were all precipitated to the bottom, 
the two sides of the tunnel, along with a great quantity of earth and 
stones from the north side, falling upon and burying them. Opera- 
tions were promptly commenced for the recovery of the men, but one 

















| of whom was living when brought out. 
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RAILWAY MATTERS. 


Tue Norfolk dividend is at the rate of 3} per cent. per annum. 
The capital account stands at £2,227,633. 

Tue number of registered shareholders in the 
6,025, representing a capital of £8,416,978. 

A snort line of railway from Sarus to Santa Severina, 
was opened last week with unusual ceremonies. 

5,604,699 passengers were conveyed on the South-Eastern 
Railway during the half-year ending 31st Jauuary last. 

Tue Great Southern and Western dividend is at the rate of 5 per 
cent. perannum. The extension to Nenagh and Birdhill, 52 miles, 
is estimated at £224,000. 





Great Northern is 


in Italy, 


Tue Waterford and Limerick receipts for the last half-year were 
£35,704. The dividend is at the rate of 2 per cent. per annum. 





The capital account shows an expenditure of £1 250) 
Tne Taff Vale receipts for the half-year have been £131,166, out 
of which a dividend at the rate of 9 per cent. per annum has been 


declared. The capital account shows an expenditure of £1,568,088, 
Tue traffic returns of railways in the United Kingdom for the 


4, and for the corre- 
an increase of 


week ending the 16th inst. amounted to £467,47 
sponding week of last year to £443,461, showing 
£24,013. 

_ THE North and South Western Junction dividend is at the rate of 

} per cent. per annum, The offer made time by the 
1 sondon and North Western to lease the line at 5 per cent. was not 
nece ‘pte ad. 

In 1856 a Parliamentary return showed that £14,986,000 had been 
expended by a be y= of the kingdom in legal and Parlia- 
mentary charg The amount cannot now stand much under 
£16,000,000. 

THe Monkland Railway Company, a very small concern, spent, 
last half-year, no less than £3,477 in opposing the Scotch Railways 
Amalgamation Bill, this sum being nearly a tithe of the company’s 
gross receipts. 

THe South Devon capital 


some ago 


account shows an expenditure of 


















£2,307,873. Receipts for last half-year, £97,435, against £89,712 for 
the corresponding period in 1859. The dividend is at the rate of 2 
per cent. per annum, 

THe Vale of Neath capital account shows an expenditure of 
£1,035,358. The receipts for the half-year were £1,450 more, and 
the working charges £ 1 less than for the same time in 1859 
The dividend is at the rate of 25 per cent. per annum. 

Tue Bristol and Exeter report states that £28,523, mostly for loco- 
motives and rolling stock, have been added to the capits al nt 
during the last half-year. The traffic receipts were esti 2 
dividend at the rate of 5} per cent. per annum being declared. 

Tue Great Northern Company have spent £57,794 during the last 
half-year in ton permanent way. The twelve new express 





d at £35,000, 
e¢ the Hertford, 





The company have adopted the 
Luton, and Dunstable line for 





rot ars. 
Tue Shrewsbury and Hereford receipts for the last half year 





£54,618, or more than 10 per cent. above those for the sume period 
in 1859. Mr. Brassey, the contractor, has paid over the usual 
interest and dividends. The line is about to be doubled between 


Shrewsbury and Craven Arms. 





Tue London and North-Western report, unlike those of most 
other companies, includes no report from the engineers in charge of 
works and machinery. Within the last six years more than 


£6,000,000 have been added to the capital account of the company. 
The company comprises 16,000 shareholders. 





THE Secretary of State for India has asked the members of the 
House of Commons to suspend their opinion upon so much of the 
ex parte report of the Great Western of Canada investigating 
committee as impeaches the character of Mr. Laing, now Finance ial 


Secretary of the Council of Calcutta, 


Tue South-Eastern 


Legislative 
report shows receipts, for the half-year 
ending 31st January, 1861, of £624,350, as compared with £611,730 
for the same time in 1859-60. The working expenses are £279,741 
against £257,038. The net receipts show a decrease of £10,083. 
The dividend is at the rate of 6 per cent. per annum. 

In 1840 the receipts of the London and North-Western Railway 
were 15s. 8d. per passenger train mile, rag lds. 3}d. per passenger. 
For the last half year of 1860 they were 5s. 114d. per passenger train 
mile, and 2s. 9d. per r. In 1840 ae receipts were lus, 114d. 
per goods train mile, and 21s, per ton. Last year they were ds. lid. 
per goods train mile, and ds. 9d. per ton. ‘ 








KUSSel 


Tue Belfast and County Down receipts for the last half-year were 
£15,128, The oe of £211, over all charges, is ¢ arried to the 
reserve fund, Sir J. Macneill, the company’s engineer, reports - 
the harbour works at Donaghadee are nearly completed, and that : 
steamer will be able to make two trips, each way, daily between thi ¥ 
port and Portpatrick, occupying from 1} to 1} hours on the channel. 
The expenditure on capital account amounts to £614,594, including 
£46,590 during the past half year, 

Tue North London Company have recovered £2,700 of 
overpaid to the parishes of St. Pancras and Islington. The 
branch (with three lines) from near Kingsland station to Liverpool- 


rates 
new 


street is estimated at £700,000. The “ Manchester Goods’ Station ” 
to be constructed by and at the cost of the London and North- 
Western, is estimated at £300,000. The North London gross 


receipts, for + pa half-year, have been £79,147, the dividend being at 
the rate of 5} per cent. per annum. The cost of the line has been 
£1,394, 

Tue 
mittee, 
railway 


302. 
Great Western of Canada shareholders’ 
whose late report must rank among the 
annals, gives the of the main 
exceeding the estimate by about £1,000,000. 
that they-are able to enumerate 


Investigating Com- 
remarkable in 
line as £2,637,776, 
The committee state 
amounts misappropriated or wasted 
by the management to theextent of nearly £1,000,000, In addition 
to the of the main line the Sarnia branch stands at £467,636. 
Besides £82,847 expended in renew: vals of permanent way, the report 
states that an additional £138,490 should have been provide d, under 
that head, out of revenue. C ompe nsation for accidents amounts to 
£82,093. 


‘THE amount of new railw: ay communication opened in France last 


Tost 





cost 


cost 














year is returned by the Minister of Agriculture, Commerce, and 
Publie Works as follows: Old reseau—Northern, at Maubeuge 
1 kilo.; Orleans, at Bordeaux, 2 kilo. Midi. at Bordeaux, 2 kilo, . 

reseau --Northern, Paris to Sevran, 14 kilo.; Lens to ¢ stricourt, 16 
kilo. ; Eastern, Port d’Atelier to Aillevilliers-Plombieres, 29 kilo. ; 
\ estern, Lison to St. LO, 18 kilo.; Orleans, Péricueux to Brives, 72 
kilos., St. Christophe to Rodez, 29 kilo.; Paris, Lyous, and Medi- 
terranean, Pontarlier to the Swiss frontier, 11 ‘kilo.; Moret to 
Montargis, 51 kilos: in all, 245 kilo., or 152 miles. The total leneth 





of railway ope ned in France to December 31st, 1860, was thus raised 
to 244d Tilles, lhe length of line set down for completion duriz 
the current year is about 436 miles, 

Tne London, Chatham, and Dover report alludes to the great 


pressure on the locomotive makers, which has prevented the delivery 
of a single one of fifty engines ordered in June last. Mr. Crampton, 


the contractor, has promised to have the Dover extension line com- 
pleted by the Ist of May. With regard to the Metropolitan kx- 
tensions, the engineers, Messrs. ( ‘ubitt and F. Tl. Turner, state that 


land ng the tunnel and cuttings and embankments, exte nding from 
Penge to Dulwich, 34 miles, has been put into the contractor's 
hands. pom ssion of land has also been obtained from the com- 
mencement of the viaduct at Coal-harbour-lane, Camberwell, for 
three quarters of a mile in the direction of Farringdon- street, over 
the whole of which length the brickwork of the viaduct is pro- 
ceeding with energy and rapidity. Arrangements have b: en Com- 
pleted for the purchase of the property ne arly as far as the E ep yhant 
and Castle, and the wl and property for ae considerable distance 
on each side of the river are also purchased. ‘the design for the 
bridge over the ‘Thames having been approved by the Lords of the 
Admiralty and the Conservat the Th the work will be 
commenced forthwith. 
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MISCELLANEA. 
Tue Cunard Company have offered for sale their paddle steamers 
Niagara and Arabia. 
PHoToGRAPHs on wood are being adopted by some of the wood 
engravers of London. 
Russia is about to 
European goods. 
M. Normanp, of Havre, has just completed his second ; 


announce a new tariff of import duties on 


gunboat for 





the Russian Government. 
On the evening of the 21st ult., during the great gale, the baro- 
meter fell, at Carlisle, to 28°53 in. 


Daty railway trains : ire now run between Moscow and Dunaborg, 
and thence through Wilna to the Prussian frontier. 

THE new telegraphic line recently laid near 
Corfu is now open for the transmission of messag 

Tue long delayed report of the Temamiesion upon Submarine 
Telegri 7 sh Cables will, it is e a d, be issued in a few days. 
bill in the House of Commons to 





Otranto and 








Mr. Parke has introduced a 
facilit: Ze the building of improved cottages for labourers. 
THe General Steam Navigation Company have declared their 


usual dividend at the rate of 10 per cent. per annum, besides a bonus 
of 2s. 6d. per share. 

On the evening of 
Lloyd’s marked a pressure 
recorded for many years. 

Tue Cavalli guns are said to have thrown steel projectiles at the 
of Gaeta, from a distance of 4,500 métres, nearly three 
miles, and with tremendous effect. 

Mr. Dituwyn, M.P., has given notice in the House of Commons 
of his intention to ask for an inquiry into colliery management, and 
the qualifications of colliery inspectors, 

HE army estimates for the ensuing year amount to £14,606,751; 
146,044 men are to be voted. The estimates are £185,795 below 
those of last year. The Royal Engineers number 4,539, 

Tue Black Prince was successfully launched at Govan, on Wed- 
nesday. The vessel measures 420 ft. over all, 58 ft. beam, 41 ft. 6 in, 
depth of hold, and has a builders’ measurement of 6,178 tons. 

rateel of the powder mills belonging to Messrs. Curtis and 
Harvey, near Hounslow, exploded on the eve ning of the 21st ult., 
during the great gale. Providentially no person was injured. 

Mr. Euiesy has been appointe sd superintendent of the Lancashire 
and Yorkshire Railway ‘Telegraph Department. The engineering 
works will remain, as before, under the care of Mr. Robert Dodwell. 

A STEAMER just built at Greenock, for the Oriental Inland Steam 
( ‘omp any, and named we Indus, is 218 ft. long over all, 20 ft. beam, 
7 ft. 7 in. deep, and draws 3 ft. Her engines have 40 in. cylinders, 
and 4 ft. stroke. 

Lecactes left, years ag 
the Cyclops Works, Sheftield, aa 
tributed last week, in sums of from 
people attached to that establishment. 

A vesseL, the Escape, which sailed from Newport, 
railway iron for Lisbon, in the beginning of February, foundered on 
the 9th ult. 70 miles from Scilly. The crew were taken off by 
another vessel, whic h arrived at Bremen on Saturday last. 

Tue United States’ frigate Niagara having arrived in Japan, it 
has been found that a large number of Dahlgren guns have been 
made by the Japanese from a model presented to them some years 
ago by Commodore Perry, in behalf of the United States Govern- 
ment. 

Tne portion of the north wing of the Crystal Palace, blown down 
on the evening of the 21st ult., is not likely to be rebuilt. It was 
seldom used, and the cost of rebuilding is estimated at £6,000. The 
cast-iron columns and girders were broken into innumerable 
fragments. 

Durning the gale on the 21st ult., many of the telegraphic poles 
along the Bristol and Exeter Railway were blown down, and tele- 
graphic communication interrupted. Nearly 40 ft. in height of the 
large chimney of Barrett, Exall, and Andrews’ iron-works 
at Reading was blown down. 

Tue Patent Type Founding Company having sued 
Richard and Co., type founders, of Edinburgh, for an alleged in- 
fringement of a patent for the use of tin, in certain proportions with 
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per 


ult., the anemometer at 
square foot, the greatest 
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» by the late Mr. T. M. Johnson, 
dis 
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Messrs. 


antimony and lead for type metal, have been non-suited, on the 
ground that such use of tin was not new. 

Tne Customs’ duties on iron imported into Poland have been 
reduced to the following amounts:—lIron in bars, rails, and frag- 


ments, 35 copecks (1s. (}d.) per pood (36 Ib. avoirdupois) ; assorted 
iron, 45 copecks (1s. 4d.) per pood; iron in sheets or plates for 
tinning, 70 copecks (2s. 1d.) per pood ; cast-iron (pig), 9 copecks 

(14d.) per pood, 

Some apprehension is felt concerning the voyage about to be made 
by the troop-ship Dee, from Woolwich to Devonport, Pembroke, 
and Glasgow. ‘The vessel will take two boilers, weighing 23 tons 
each, and some very heavy cylinders and condensers, all lashed on 
deck. ‘The last voyage of the Dee, with a similar load from Glasgow 
to Bristol, was one of great peril. 

During the week aioe 28rd February, 1861, the visitors to the 
South Kensington Museum were as follow :—On Monday, Tuesday, 
and Saturday, free days, 4,753; on Monday and Tuesday, free 
evenings, 5,069. On the three students’ days (admission to the 
public éd.), 1,274; one students’ evening, Wednesday, 285. ‘Total, 
11,381. From the opening of the Museum, 1,888,010, 

THe contract concluded between the 
the English company, represented by Messrs. 
comprises an undertaking on the part of the Government to pay 
7 per cent. on £700,000, the real or nominal value on the ten 
steamers to be supplied by the company. The contract must be 
approved by the future Representative Assembly before it can be 
binding. 

THERE is a great increase observable this year in the traffic passing 
from the north to the south of France. On the Paris, Lyons, and 
Mediterranean line increase in the last weekly return was no 
less than £19,291, and on the Northern £7,446; while since the com- 
‘tive increase on the two lines (not 





Austrian Government and 
Roebuck and Lever, 


the 


mencement of the year the collec 
including the new reseaux, which have remained stationary) has been 
£91,563. 

M. Epwarps, chief engineer of the Eastern Railway of France, 


has just died in Paris. He was highly distinguished in his pro- 
fession, and executed many important works, Among other things 
part with his father . forty years ago, - constructing the 


he took 
eng gines s of Chaillot, which supply we iter toa large part of Paris, and 





in 1827 he suggested the machinery now in use in the Imperial 
Pebaaee Manufactory. 

Tue entrance to Harwich Harbour is much obstructed by sand 
brought in by the sea. In 1848 the Admira ty engincer recommended 
the erection of a breakwater to the east of Landguard Fort, which 


would protect the Ordnance lands and cause the sands to shift to the 
eastward: but the recommendation has hitherto not been acted upon. 
The members for Harwich have lately had an interview with the 
First Lord of the Admiralty on the subject. 

Tne requisite repairs of the Great Eastern are being actively 
carried on under the superintendence of Captain Jackson, of the firm 
of Ford and Jackson, who will have them mplete din the course of 
the spring. She is still lying on the gridiron at New ay where 
her upper deck, which was constructed of defective timber, is being 
relaid by Mr. Gadarn, who has hada large nurber of men er oat 
in order to complete the work in the specitied time 

Tne Pelican, 17, screw, on her second screw trial at the measured 
mile at Portsmouth, realised a speed, with the common serew, of 
11°665 knots. The pitch of the screw was I4 ft. 1 in., with engines 
making a mean of 90} revolutions, as compared with the Griffith's 
ou her previous trial at a pitch of 14 ft. 5 in., the engine revolutions 
at 110; diameter of both screws the same. On the last trial, how- 
ever, the Pelican drew 10 in. more water astern and two less ahead 


than on her trial with the Griffith. 
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NOTES AND MEMORANDA. 


A sINGULAR species of coal, called combustible schist, is found in 
Tasmania, 

THE steepest gradient in Holborn-hill is 1 in 14}, the average 
being 1 in 24, 

Tue best omnibuses cost £135 each, many being made in the 
provinces for £105 and less, 


SAPPHIRES ote all descriptions, including emerald, topaz, ruby, and 
amethyst, “nearly pure alumina. 





THe cost “of labour in casting railway chairs does not, in the 
large r foundries, exceed 20d. per ton, 

Tue Austrian Lloyds, by a return made some time since, owned 
68 steam-vessels, of 89,175 tons and 13,26u-horse power. 

Tue 


572 de 


temperature at which gunpowder ignites is said to be 
or considerably below the melting point of lead. 






Ix the horizontal serew-engines in the navy, connecting-rods of a 
length equal to but twice that of the stroke are not uncommon. 

Mr. 
square 


Srrson employs an uniform test of 300 Ib, pressure per 
inch upon all thé water pipes put down in his practice. 

Many of the Clydesdale horses have drawn from 4 tons 10 ewt, to 
4tons 15 ewt. (cart weighing L7 ewt. included) on ordinary roads, 

Tue phosphorescence of phosphorus in the dark does not depend 
on oxygen, as it is exhibited both in hydrogen and carbonie acid. 

Proressor Rankine estimated the evaporation of water, per 
pound of coal, in the boilers of the steamer Thetis, as 13°73 Ib. 

Tne late Mr. William H. James patented a revolving boiler on the 
14th June, 1825. The same thing has been recently re-patented by 
another person, 

Tne cost of labour in the construction of wooden ships may be 
taken at from £1 15s, to £2 per ton, that for iron ships being from 
£5 10s, to £7 a ton, 

Ix the parish of Battersea, in which, we believe, a sewer has never 
been commenced, the householders have been made to pay a sewer- 
age rate for many years. 





Berore the submersion of the 
the Times ne Wwspaper had its own steam 
news across the Channel. 

Agaric mineral, or rock milk, so called, is a white light powder of 
carbonate of lime, found in edcareous rocks in Switzerland. It 
floats for some time on water. 


Dover and Calais tele yy cable, 
oat to bring t sarliest 


SUGAR-CANES, as prepared fo: the mill, contain about 90 per cent. 
whilst, with ordinary three-roll mills, but 
from 50 per cent. to 60 per cent, are extracted. 

Tue London General Omnibus Company estimate that their 
yearly, taking one year with another. 

A cast-1ron three-throw shaft, employed for driving pumps, has 
in regular use at Messrs, Combe, Delafield, and Co.'s brewery, 
acre, for upwards of eighty years. 
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A ser of Jukes’ revolving grates for a single 40-horse power 
boiler weigh about seven tons, We know one set which has been 
in regular use for ten years without renewal. 








Ir has been stated by some chemists that iron has been converted 
into rhodium, and carbon into silicon; in other words, that neither 
iron nor carbon are elementary substances. 





Tne Lord Raglan, screw steamer, has md eccentrics to each 
cylinder. Two work the main steam-valve by means of a reversible 
link, and the other two work a variable expansion-valve. 


In the Marlborough, screw ship of war, there are two valve-seats 
and two valves to each of the cylinders, and the power required to 
move the four valves has been estimated at 100-horse power. 

One grain of metal, in a dilute solution, has been divided, under 
the microscope, into seventy thoéusand million parts, with no cer- 
tainty that its ultimate limit of divisibility had then been reached. 






Tue 30-ton block of granite exhibited in the Great Exhibition of 
1851 now forms the foundation for the 112-in. cylinder pumping 
engine of the Southwark and Vauxhall Waterworks at Battersea, 

Mr. Green, the celebrated mronaut, once exhibited a small 
balloon which, by means of a small windmill attached to it and 
worked by a weight, would propel itself in any desired direction in 
still air. 

Hlomogentcous metal, so called, is made by melting Swedish 
wrought-iron, cut into seraps, along with about 1 per cent. of 
powdered charcoal ; 6 oz. of the latter being allotted to a charge of 
40 Ib. of iron, 

Mereonric dust occasionally falls on the decks of vessels in the 
middle of the Atlantic. Besides a variety of mineral oxides, it has 
been found to contain as much as 18} per cent. of organic matter, 
and often infusoria. 

Ar the Glasgow Lron Company's works at Motherwell, a cupola 
furnace is employed for melting the pig-iron before running it into 
the finery fires, whence, after refining, it is run off into moulds in 


the usual manner. 


Tue Imperial Gas Company have for some time contemplated the 
300 ft. in diameter, their present great 
gasometer, the largest, we believe, yet constructed, being 201 ft. in. 
diameter and 80 ft. high. 

Fossi, copal, formed in the London clay of the Highgate Tunnel, 
has many of the properties of gun copal. Highgate resin is another 
term which has been applied to it. fossil resin, called Middle- 
tonite, is also found on the surface of Yorkshire and Staffordshire 
coal, 

Wirn James Watt's “sun and planet” motion, the engine shaft 
made two revolutions for every double stroke of the piston. We 
have known engineers who, never having seen the motion at work, 
could not comprehend the reason for this fact, and who have actually 
disputed it. 

One John Champion, of London, patented the artificial incubation 
of the eggs of hens and other fowls as long ago as January 9th, 
1770. He specified apparatus much the same as that which, in 
connection with the same purpose, attracted so much attention some 
fifteen years ago. 

Jacow PERKINS was so impre sssed with the supposed disadvantage 
of superheating steam, that in one of his patents (22nd March, 1827) 
he specified means whereby the steam generate od in his water-tube 
boilers should be made to pass through water of the same tempe- 
rature as that at which the steam was made, In this way he could 
insure the saturation of steam when it had been accidentally super- 
heated. 





Tue seven wonders of the world were — Ist, the Egyptian 
Pyramids. ‘The largest of these is 693 ft. square and 499 ft. high, 
and its base covers 11} acres of ground; 2nd, the Mausoleum, 


erected to Mausolus, a king of Caria, by his widow, Artemisia. It 
was 63 ft. long and 36 it. high; Srd, the Temple of Diana at 
Ephesus. This was 425 ft. in length and 220 ft. in breadth; 4th, the 
Walls and Hanging Gardens of Babylon. These walls are stated, by 
Herodotus, to have been 87 ft. thick, 350 ft. high, and 60 miles in 
length; and the statement is deemed credible by modern anti- 
quarians; 5th, the Colossus of Rhodes. This was a brazen statue 
of Apollo, 105 ft. in height, standing at the mouth of the harbour of 
Rhodes; 6th, the Statue of Jupiter Olympus, at Athens, which was 
made of ivory and gold, and was cone for its beauty rather 

than for its size ; 7th, the Pharos of Ptolemy Philadelphus. This wasa 
light-house 500 ft. high, on the island of Pharos at Alexandria, in 
Egypt. A fire of wood was kept burning on its swamit during the 
night, to guide ships to the harbour, 
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HARRISON’S SPINNING MULES. 

Tuese improvements by Joseph Harrison, of Glossop, Derby, are 
applicable to such self-acting mules and machines of a similar nature 
in which friction cones (or in other words a friction cone fitting into 
a conical recess or friction box in the side of a strap pulley) are used 
in place of fast and loose pulleys to prevent the necessity of passing 
the driving strap from the fast to the loose pulley and vice versa, as 
described in the specification under letters patent granted to 
Richard Roberts, of Manchester, engineer, on the 15th June, 1847, 
and consists, first, in causing the friction cones to be put into and 
taken out of contact by means of springs acting on levers in con- 
nection with a cam instead of the cams and lever described in the 
said specification ; and secondly, in making the friction cone used in 
the above arrangement (which is fastened to the shaft) “double,” 
that is, in the form of two conical pieces united at the bases to allow 
of its being used for backing off as well as for the strap pulley by 
being alternately brought into contact with one and the other of two 
separate recessed pulleys or friction boxes. 
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Vig. Lis a partial elevation and Fig. 2 a plan, in which A is a 
double conical pulley keyed on the rim shaft B, loose on which are'the 
strap pulley C,andthe backing off wheel D, the interior of eachof which 
is formed to act as a friction box with the adjacent side of the conical 
pulley A, ‘The pulleys A and C, and wheel D, are partially shown 
in section in Fig. 3. On the stud ais mounted the three-armed lever EF, 
in the lower arm of which is the stud 1. One end of the spring 

* is also attached to the lever E and the other to the fixing d 
on the frame G. On the stud 4 is mounted the forked lever H. The 
clip L passes into a groove in the boss of the strap pulley C, and is 
connected with the lever HL by two serews, the ends of which, pass- 
ing through the lever, enter into holes in the clip. The spring 
J is at one end attached to the lever H, and at the other to the arm 3 
of the lever EK. ‘Phe eam K is the one usually employed to traverse 
the strap fork. The eecentrie Lis fast on the twist shaft, and is 
used in putting twist in the yarn when the carriage is out. 

The parts are represented in the position they are in when the 
carriage is coming out during the operation of spinning, at which 
time the strap pulley © is in contact with the comeal pulley A and 
motion is thereby communicated to the rim shaft. The pulley C is 
put in contact by the following means, that is to say, when the car- 
riage has finished its inward run the cam shaft is partially turned 
and with it the eam K, which acts on the stud 1, and forces it, and 
the lever E to which it is attached, with it in the direction of the 
arrow, thereby causing the arm 2 of the same lever to be moved in 
the contrary direction and taking it out of contact with the lever H. 
This allows the spring | to draw the lever Hin the direction of the 
arrow, and causes it to put the pulley C in contact with the conical 
pulley A. It will thus be seen that the cam K through the stud 1 
acts on the lever E, and causes the arm 2 of that lever to be moved 
and allows the spring J to put the pulleys A and © in contact, which 
it will do with a much easier and less rigid action than if they were 
put into contact by the cam acting on the lever H direct. The 
strength of the spring can be adjusted by the serew m in the usual 
manner. When the carriage has completed its outward run the eam 
K is again partially turned and its surface gradually recedes, allow- 
ing the spring F to draw the arm of the lever E to which it is 
attached in the contrary direction to that indicated by the arrow, and 
causes the arm 2 to come in contact with the lever H and force it 
outwards, whereby the pulleys A and C are taken out of contact. If 
twist is intended to be put in the yarn when the carriage is out, the 
spring F is prevented from drawing the arm of the lever Eby 
means of the stud in the arm 3 resting against the eccentric L, 
until by the revolution of the twist shaft the hollow part of 
the eccentric is brought opposite the stud 2, when the spring F 
will act on the lever E, its motion no longer being restrained by the 
eccentric. 
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Hic. 1 is a side elevation of a lifeboat with masts and sails applied 
thereto, and constructed upon the plan of ‘Tl. P. Jordeson, of East- 
cheap, City. Fig. 2 is a plan showing the boat adapted for rowing, 
and Fig. 3 is a transverse section. 

A is a tubular vessel or boat, which is represented as composed of 
thin metal with or without a framework of wood or iron inside, On 
reference to Fig. 3 it will be seen that the cross section of the boat 
or vessel resembles that of a flattened tube, but the form of the 
tubular vessel may be varied from that shown. B is the hollow belt 
of india-rubber vulcanised, or otherwise, gutta-percha, canvas, or 
other suitable material, formed around the vessel, being inserted in 
a groove made to receive it. C, C, are the keels inserted in the 
spaces D, D, adapted to receive them. Four of these keels are 
shown, which are arranged one on each side and one at each end of 
the boat, but the number and arrangement thereof may be varied. 
They are capable of being drawn up close to the bottom of the boat 
when required, Fig. 4 shows one of them on an enlarged scale, 
with the vertical plates or wings together; and Fig. 5 shows the 
same with the wings apart. EK, &, are the man-holes, which have 
covers of india-rubber cloth, or other suitable material, drawn 
together by strings or cords so as to be capable of keeping out the 
water, such strings or cords being fastened round the body of the 
boatman or other person after getting into the hole. Below each 
hole is fixed a seat; F, F, are rewlocks to receive oars; G, Fig. 1, is 
a rope by means of which the masts may be both raised or lowered 
together as required. These masts turn on pivots H, H, being steadied 
by standing rigging I on each side, and they are connected together 
by a rod K, so that, by pulling on the rope G, or letting it go, the 
two masts will both be made to turn on their pivots, and be raised 
or lowered simultaneously ; Lis the rudder. 

Acapemy or Scrences.—At the last sitting Dr. Jobert de Lamballe 
gave an account ofa most singular surgical operation performed by 
him, in the ease of a soldier named Gustin, aged 21, who had been 
wounded at an advanced post before the Malakoff tower in the 
Crimea. A ball had penetrated through his forehead, making a clean 
circular opening of the size of about a one-frane piece ; the man thus 
struck fell down from the parapet, a height of 7 ft., and was taken to 
the nearest ambulance in a state of insensibility, which lasted 24 
hours. Hight days after he was shipped off to Constantinople, where 
he stayed four months in a military hospital. Ilowever, being well 
provided, it would seem, with the organ of combativeness, he asked 
and obtained permission to return to the Crimea, although his wound 
was in full suppuration. He subsequently fought at Traktir, and 
afterwards returned to France, where he continued in the army, but 
without being employed in any active service on account of the state 
of his health, his wound still suppurating as before. At length, in 
February, 1857, he entered the Hotel Dieu and placed himself under 
the care of Dr. Jobert, who, upon examination, found that a ball was 
still lodged inside his skull; this, with a variety of precautions was 
successfully extracted, and the man is now perfectly recovered. 
The ball had remained in for the space of twenty-two months !— 
M. Gaudry sent in a paper on the excavations executed by him in 
Greece by order of the Academy. Among the numerous kinds of 
fossils discovered by him at Pikermi, there are the bones of a non- 
descript kind of antelope, to which he has given the name of 
Palaeotragus Rovenii. The animal must have been a large one, but 
M. Gaudry has found a still larger species, exceeding in size any of 
those preserved in the Museum of Paris, and to which he proposes to 
give the name of Palaeorye, There is a second, but a much smaller 
species of the same genus, which, on account of its small teeth, he 
calls Palaeoryx aud Parvidens—M. Prost sent in his usual half- 
yearly account of the terrestrial trepidations experienced at Nice up 
to the 31st of December last. A very intense one on the 25th of 
August coincided with an earthquake in Saxony; one on the 22nd 
of September with an earthquake at Broussa, and a third on the 
22nd of October with an earthquake at Algiers. 




















JAMES’ WASHING, WRINGING, ANI) MANGLING 
MACHINES. 

Tue illustration represents a side elevation of a combined washing, 
wringing, and mangling machine, the invention of Isaac James, of 
Cheltenham. 

A is the framing of the machine ; B is the washing vessel which 
is provided with a lid or cover b, and is contained between the two 
side standards of the frame, and is supported upon pivots or stud 
centres C, C, upon which it rocks or oscillates. One end of the 
vessel B is connected by the rod D to the crank driving shaft E, 
which is provided with a fly-wheel and winch handle F for the pur- 
pose of driving the machine. On rotating the winch handle a 
rocking motion is imparted to the vessel B, which effects the clean- 
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ing of the clothes contained therein by the violent agitation of the 
washing liquid to and fro amongst such clothes; G is the wringing 
box provided at the bottom with the spout H for discharging the 
liquid which flows from or is expressed out of the articles to be 
wrung on the descent of the pressing plunger I. This plunger fits 
the box loosely, and is foreed down on tothe clothes in the box by the 
lever handle K as shown clearly in Fig. 1. The side of the wring- 
ing box next to the washing vessel is perforated for the purpose of 
facilitating the escape of the liquid. L, L!, are rollers which may 
be used either for more effectually wringing the clothes, or for 
mangling the same. The upper roller L! is mounted in a vertical 
sliding frame M, on the centre of which bears the transverse lever 
N. The fulerum of this lever is at O in the main framing, and its 
free end is acted upon by the compound levers P and Q, and weight 
R, by which arrangement a considerable pressure is exerted upon 
the clothes as they are passed between the rollers. This pressure 
may be increased or diminished by suspending the weight R from 
one or other of the holes in the lever Q as circumstances may 
require; S is a winch handle fast on the axis of the lower roller, 
whereby the requisite motion is imparted to them for the passage of 
the clothes between them. 
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Fig. 1 is a front elevation of machinery for charging and drawing 
gas retorts, the invention of Henry Green, of Bolton-le-Moors: 
Fig. 2 is aside view. A travelling frame, composed of the bottom 
beams a, uprights a, and top beams a2, is supported on wheels d, 
running on rails b', extending the whole length of the series of 
retorts; to the top beams a? are attached brackets for the shafts ¢ 
and d, Fig. 2; the former is supported in bearings attached to tbe 
travelling frame, and transmits motion to the various parts to be 
driven; but the latter, which is square, must be taken the entire 
length of the retort house, in order to drive the shaft ¢ in every 
position of the travelling frame. To the shaft ¢ is connected the 
sliding catch box e, which, with the mitre wheels e, ¢, and 7‘, 
drives the upright shaft 7; to this shaft is connected by a key fitting 
in a groove the mitre wheel S?, gearing into the wheel gy fixed to 
the end of the serew g, by which the scoop h is taken into and with- 
drawn from the retorts. To the shaft ¢ is also connected the sliding 
catch box i, which, with the mitre wheels 7, 7, and j! gives motion 
to the upright shaft 7, which is also grooved to receive the key in 
the mitre wheel 7*, by which the screw & is driven ; this screw works 
the scraper J for withdrawing the coke from the retorts. Both the 
screws g and & are supported on the table m, which is raised and 
lowered wilhin the travelling frame, so as to bring the scoop and 
scraper on a level with the various heights of retorts, in the follow- 
ing manner:—To the shaft ¢ is fixed a worm c?, gearing into a 
wheel n!, fixed to the shaft n; to this shaft is connected the sliding 
catch box n?, which, by means of the mitre wheels x3, 24, and o!, 
gives motion to the upright shaft 0, to which is also connected by a 
key and groove the mitre wheel o?, gearing into the wheel p', fixed 
to the shaft p, revolving in bearings, fixed to the table m; the shaft 
p, by means of mitre pinions, drives the shaft g, which in like 
manner drives the shaft r; to the shafts p and r are fixed spur 
pinions p? and r?, gearing into the upright racks s, which connect 
the bottom beams « and top beams a? of the travelling frame. To 
the shaft n is also connected the sliding catch box ¢, which by means 
of the mitre wheels #!, ¢, and w!, gives motion to the diagonal shaft 
w; at the lower end of this shaft is a mitre wheel u?, gearing into 
the wheel w', fixed to one of the axles w', fixed to one of the axles 
w of the supporting wheels 6; by this means the travelling frame is 
moved along the rails b'. 

The scoop hk is supported at the end near the retorts by a Lracket, 
either cast or attached to the table m, and at the other end it is eon- 
nected to the bar A!, bolted in the sliding bracket A? ; a spiral spring 
43 is applied between the end of the scoop and the bracket, whiecli 
yields when the outer end of the scoop comes against the end of the 
retort; the lower part of the bracket 4? forms the nut of the screw 
g, and it slides to and fro on the guides m!, forming part of the 
table m. ‘The scraper 7 is connected in a similar manner to the 
bracket 72, the lower part of which also forms the nut of the screw &. 

The mode of operation is as follows:—The drawing represents 
the travelling frame in the position for supplying a charge of cannel 
or cool to the retort A, and for drawing the coke from the retort B. 
As soon as the proper charge of cannel or coke has been supplied 
to the scoop A, the attendant, by means of a lever, moves the catch 
box ¢ into gear with the wheel e!, thereby causing the upright shaft 
J and screw g to revolve in the proper direction for pushing the 
scoop into the retort; when the end of the scoop arrives at the end 
of the retort, the catch box ¢ is again placed in its central position 
to stop the screw; the catch box can be thrown out of gear by the 
attendant or by a sliding bar and upright shaft acted upon by the 
bracket h?; the scoop is then turned over by a lever or other equi- 
valent apparatus, thereby depositing the cannel or coal on to the 
bottom of the retort; the catch box e is then thrown into gear with 
the wheel e?, which reverses the motion of the upright shaft f and 
screw g, thereby withdrawing the empty scoop. During the opera- 
tion of charging the retort A, the seraper 1, by means of the catch 
box i and wheels i and j! can be made to draw the coke from the 
retort B. When the scraper is entering the retort it is held up by 
a lever or other apparatus, so as to pass over the coke, but as soon 
as it reaches the end of the retort the position of the lever is changed, 
to allow it to drop on to the bottom, so that when the scraper is 
withdrawn, the coke is drawn out with it. It is evident that the 
scraper can be lowered before it arrives at the end of the retort to 
draw the charge at two or more operations. The scraper must be 
weighted, or connected to the lever or other apparatus, by which its 
position is changed, to prevent it riding over the coke when being 
withdrawn. When the travelling frame has been moved along the 
whole row of retorts to operate on the lowest tier, the table m is 
raised by the means above described, to bring the sev yp and scraper 
on a level with the middle tier, and afterwards to the top tier, after 
which the table is again lowered. 





SKEKEL’S PISTONS. 


Fi. 1 represents a section through A, B, of a piston for a steam | 


engine or any other cylinder, arranged according to the invention of 
Donald Skekel, of West-square, Surrey. Fig. 2 is a plan in section 
through C, D; and Fig. 3 shows a section of a cylinder and piston. 
A, piston-rod; B, the piston; C, junk-ring; D, metallic packing; 
E, circular plug fitted into the body of the piston B; F, circular 


aperture communicating with chamber G; H, pipe screwed into the | 


= of the piston-rod A, and enclosed in another pipe I (shown in 
ig. 8); J is an ordinary stuffing-box, and K a bent pipe communi- 








nvine for supplying the interior of the piston DB with steam 
This pipe is farnished with a stoep-cock L for 
olf the steann when required, M, M, stad-bolts for securing 
to piston B; N, N, Vig. 2, wedges fitting into the 
D. The action of this piston is as follows :—The 






shuttin 
junk-ring © 
metallic packing 
stop-cock L, Fig. 3, being opened, steam is allowed to pass through 
the bent pipe K into the pipe I, and thence into the inner pipe H, 
which pipe is fitted with a stufling-box J packed in the usual manner. 
The pipe H communicates with the interior of piston B through the 
apertures F, Fy Fig. 1, and chambers G, G, and the stearn being 
admitted into the pipe H, acts by its elastic force on the ends of the 
plugs E, Ee, and thus maintains a constant and uniform pressure on 
the metallic packing D. 





























The improved metallic packing D, according to the second part of 
the invention, shown in sectional plan in Fig. 2, is constructed of 
three or more segments D, D, and wedges N, N. These wedges are 


placed in an opposite direction to that in which they are usually | 





employed, and are fitted outside the metallic packing in lieu of inside 
By this a 


the inside of the steam cylinder; thus the segments receive the 





rangement a regular and uniform surface is presented to 





INTERNATIONAL Exmiprrion ov 1862,—We have had great plea- 
sure in hearing that her Majesty’s Comnuissioners for the Exhibition 
of 1862 came on Saturday to a resolution as to the precise character 
of the building required for the great industrial and fine arts display 
of next year, and that as soon as the guarantee has been signed to 
the required amount, so that the Bank of England (who, it is under- 
stood, have offered very liberal terms) can advance the money, the 
commissioners will be prepared to enter into a contract with Messrs. 
Kelk and Lucas Brothers, the two eminent firms who sent in the 
lowest tender, and who have jointly agreed to execute the works. 
It will be satisfactory to the guarantors to be informed that in the 
only event in which there ean be a call on them,—namely, a loss by 
the Exhibition, the liability of the commissioners in respect of the 
building is limited to the sum of £2:0,000,—Observer. 

Raiway ‘Tyres AND Frost.—A person concerned in the manage- 
ment of the Norwegian Trunk Railway writes to a London corre- 
spondent as follows :—* I observe the numerous accidents that have 
lately taken place in England, which are attributed to the frost. 
What is your frost compared to what our trains are subject to? 
Here for the last two months (December and January) the thermo- 
meter at Dahl and Eidsvold has been ranging between 15 deg. and 
27 deg. below zero of Reaumur—equivalent to 2 deg. to 29 deg. 
below zero of Fahrenheit, and we have only had one tyre break, and 
that was an old one. If the accidents which have occurred in 
England are, therefore, to be attributed to the effects of frost, [ pre- 
sume the risk is greatly enhanced by the greater speed at which the 
trains run, and that the impunity from accidents which we enjoy 
here is owing to our slow pace—twenty miles per ipeupdactent of 
thirty, which I take to be the average speed in England. If this be 
the cause, and it is considered desirable to avoid such accidents at 
periods of extraordinary frost, the specd should be reduced to twenty 
miles. Some may be disposed to imagine our steel of which the 
tyres are made is more flexible, but the fact is all our tyres come 
from England.” 

Foreman Rarmways.—An inquiry has been opened into the merits 
of railways projected from Nantes to Coutras, from Napoleonville to 
Liomoges, from Augouleme to Liomoges, from Montmoreau to 
Perigneux, and from Augouleme to Saintes, with a branch in the 
direction of Barbezieux.—In Algeria preliminary works are being 
actively continued all along the route from Constantine to Philippe- 
ville, and at many points the earthworks have been commenced, 
The Gazette de Savoy states that the great tunnel works (Mount 
Cenis) are being steadily prosecuted night and day. Every day 
carriages arrive at Fourneaux with portions of the gigantic machines 
which are to be employed in the perforation. On the south side 
(Bardonnéche) the piercing has been carried 725 metres, and on the 
north side (towards Modane) the tunnelling has reached 520 metres. 
—An inquiry was opened on Tuesday into the merits of a line from 
Dunkerque to Furues. The effect of the scheme, if carried out, 
would be to place Dunkerque in direct communication with 
Gand.—The Hainaut and Flanders Company has inaugurated a new 
section of system, from St. Ghislain to Basécles.—A return with 
respect to the progress of railways in Spain shows that at the close 
of last year 1,976 kilometres were being worked, as compared with 
1,136 kilometres at the end of 1859. 

Tue Navy.—The following return made by the Controller of 
the Navy shows the number of her Majesty's steamships afloat, 
building, and converting, and the number of effective sailing ships 
afloat on the Ist of February :—- 

















Steam, 
— "s _ Effect potay 
a Build- — Steam 
Ciasi of Ships. . . | ng OF om =i, | ane 
, A.oat. osm Total. Ships Suiling. 
: Afloat. 
vertny, 
— — 
Ships of the line, screw 7 is l4 67 10 77 
Frigates, screw oo os ~~ bl 12 43 qi : oo 
Ditto, paddle .. «2 «+ o | ” _ oT] rf 
Block ships, screw... ..  «. | 9 - ” 9 
Iron-cased ships, screw... .. 1 6 7 | 
Corvettes, screw ww we ee 1 4 23 v3 
Sloops, screw .. 4s ee oe os lt 72 1S} 05 
Ditto, paddle .. .. «. + bo = 35 — iJ 
Small vessels, screw oo ae 3 -- 3 1 \ of 
Ditto, paddle ..  .. +e ss 21 — 21 — i) 
Gun-vessels and gunboats, 
screw co on. ae Se 139 4 193 - 1) sos 
Dispatch vessels, paddle... - 2 2 — § 
Floating batteries, screw... 5 -- 8 | _ 8 
Transports, troopships, ten- 
ders, yachts, &c., screw... 17 1 18 — } 63 
Ditto, paddle .. « ss « 48 —- 45 _ 
Mortar ships, screw «. ee 4 - 4 -- 4 
Mortar vessels and floats... - - — 83 | &3 
Total screw ws we we B92 55 447 
Total paddle .. «os «+. 113 2 115 
Grand total «. « + 505 57 562 | 129 688 





* Eight of these and two from the non-cffective list are fit to be converted 
into block ships. 
+ Four of these are fit to be converted. 





pressure instead of the wedges, as in the arrangement at present | 1 One of these ships has just been commenced at Chatham, and tenders for 


cating with the slide-valve casing, or any other convenient part of | employed. | two others have been accepted. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
“f Correspondents.) 





MEAT AND STEAM. 
(To the Editor of The Engineer.) 

Sm,—In your number of the 15th inst. I find, under the head 
“Heat and Steam,” a leading article for which I confess I was not 
prepared, and which imposes upon me the necessity of requesting 
the insertion of what will unavoidably be a lengthy reply. I think 
I am entitled to ask that neither the length nor the antagonistic 
spirit of this reply shall lead to its exclusion, or even its curtail- 
ment, not only because the work which is attacked is the fruit of 
many years of experimental investigation, but also because some few 
at least of its doctrines have been stamped with well-considered 
approval in your own columns. I am sorry to have to add—but | 
must in justice to myself do so—that the most recent article, in 
whieh my book is condemned, is altogether deficient both of that 
fairness aud that philosophical spirit of investigation which charac- 
terised the previous editorial articles of Tue Enxerneer. I deeply 
regret having to point out the change which has come o'er the spirit 
of your journal; but I cannot resist the temptation of saying, that 
the best rebuke to the tone adopted by the writer of your last article, 
is now before me, and before yourself, in articles of your own 
published months ago. It is for you to explain how it happens that 
a journal which dealt patiently and philosophically with my work 
when it was published, now falls foul of it in a spirit which is sadly 
devoid both of patience and philosophy. I propose here to examine 
the statements which your writer has now submitted to your readers. 








After indulging in some remarks on the supposed abstract character 
of my treatise and the theory it enunciates, he offers, to practical 
men, the consolation that it ean have no influence in a practical 
point of view, and is therefore, | presume, to be regarded as wholly 
unworthy theirattention. [ may here, in limine, remark, that the 
unsound theories gratuitously attributed to me, and alleged to be 
utterly useless, are neither more nor less than the theories of the 
immortal Dalton, carried out to their legitimate issue and bearing, 
as everything coming from that great philosopher must, on an exten- 
sive field in the region of human intelligence. 

In endeavouring to reply in a spirit suited to your journal, T con- 
fess it is hard to grapple with arguments which, while they profess 
to be of a purely scientific character, either intentionally, or 
unconsciously, omit all reference to first principles, or those ele- 
mentary conditions without which no chemical writer would address 
his cotemporaries of the present day. Ignoring all such elementary 
considerations, the writer in your journal, taking up detached 
passages unconnected with the data whieh they were only intended 
to illustrate, finds no difficulty in proving abundant contradictions, 
» wholly sufficient, in his opinion, to dis- 
under- 





and such anomalies as a 


entitle the work to eredit. In the following remarks 1 

tike to show that the mode in which he has dealt with the 

subject of my treatise is essentially of that character. Under 
an ingenious writer would be enabled to dis- 


such a system 





prove the theories of our highest chemical authorities, and show | 





them to be nothing more than the * bas 
and thus, by a pausible appeal to what is called common sense (the 
more so if a touch of ridicule be thrown in to season the detail), dis- 
prove the best established chemical laws, or the profoundest views of 
Faraday or Davy. Thus, how easy would it be to bring into con- 


ss fabric of a vision ;” | 


tempt the statements of one of our most eminent chemical professors, } 
who observes that sugar, starch, and wood have precisely the same | 


elements, only grouped together in different ways in nature's won- 
derful laboratory. Could anything be more convincing, sueh a 
writer would say, in proving the absurdity of such doctrines, than 
to ask if our tea could be sweetened by a spoonful of stareh, or our 
Jaundress enabled to stiffen linen by the chips with which she lights 
the tire? Let a writer but once ignore elementary views and prin- 
ciples, with their influence on compound matter, and ingenuity alone 
would suflice to disprove all chemical facts. 

I do not here attribute to the writer in your journal a deliberate 
design to injure the character of my work, but rather to a loose, in 
accurate habit of viewing the subject. Now my treatise, purporting 
to be the exposition of Dalton’s views, with a desire on my part to 
give them a present practical bearing, must, like that of my great 
predecessor, be taken as a whole, each part growing out of, 
and being dependent on, the preceding. In it I have laid down 
the elementary conditions on which the properties, chemically 
speaking, of liquids and vapours depend, as recognised by the 
highest authorities, based on the theory and illustrated by the 
very diagrams of Dalton himself, but which, by your writer, 
are never even alluded to. To detach these from the inferences by 
which they are legitimately expounded, is to imagine a building 
without a foundation, and then show how unstable it must be. 
I assert, then, in opposition to your writer, that it is of the last 
importance to practice, as well as to science, that the true relation 








which heat bears to liquids and vapours be clearly and chemically | 






defined, and tre 
properties of 
has shown, is the very clement of elasticity. 

The writer in Tue Enxe@ineer, on whose superficial view Tam 
commenting, tells us that he has not “found in my treatise a 
* deduction which suggests any change whatever in the structure 
“or working of our steam generating, steam expanding, or steam 
* condensing apparatus, unless it be the paradoxical suggestion that 
* low-water is desirable as a safeguard against explosion,”—a sug- 
gestion which | never made, the writer altogether mistaking, or not 
appreciating, the difference between low-water in a boiler, and the 
unnecessary quantity or weight of water which may be contained 
in it. It is not the level of the water, high or low, that T was con- 
sidering, but the unnecessary quantity or weight of it whieh I have 
practically demonstrated to be fraught with danger from the 
great quantity of steam (unavailable for any usefal purpose), 
diffused through it, under Dalton’s law, but which as I have 
practically demonstrated, if suddenly released, produces the effect of 
explosion, Your writer ignores all considerations of the physical, 
chemical, or dynamical properties of vapour as contradistinguished 
from liquids, and by which their respective influences are deter- 
mined. Let me contrast this erroneous mode of reviewing the 
work with that adopted by a cotemporary periodical. In the last 
number of the Civil Engineer and Architect's Journal, the editor, a 
stranger to me, has reviewed my work (in the same enlightened 
spirit as was displayed in the previous articles of ‘THe Excrveer), 
but how differently has he proceeded? He there enters on the sub- 
ject in the true spirit of scientitie inquiry, as will be seen from the 
following extract which I here make, as it supplies the deticieney, so 
palpably evident in the writing in Tue Exoinerr of the 1th 
Pebruary:—* The author of this treatise, in entering upon the 
“interesting subject of heat in its relation to water and steam, 
“endeavours to detine briefly, but clearly, the chemical, physical, 
“and dynamical properties of these liquids. The conditions in 






“ which we find water are three, viz., the solid, as ice; the liquid, as 
{ The 


“water; the gaseous, or wriform, as Vapour or steam, 

* chemical constituents of water in these three different. states 
“ the same, with the exception of the ingredient heat, which va 
“in quantity. This equality, however, does not prevail with re- 
“ spect to their physical and dynamical properties. _ In its solid state 
“ we observe a close adherence and immobility of the particles with 





ed up to their elementary conditions as regards the | 
uttr ction and repflsion, which latter, as Dalton | 
| particles, just the same in water as out of it, the interv 


“ general tendency of repulsion or divergence. They no longer 
“obey the power of gravity, but that of elasticity; a force de- 
“ pendent on, and originating with, their change to the state in 
“question. This feature is peculiar to all elastic fluids, and in fact 
* distinguishes them from liquids in any other state. It forms the 
“ ground of inquiries of the most extensive character, and has given 
“ rise to investigations of the properties of the elastic fluid—steam.” 

In my treatise I have stated that “water or its atoms can neither 
“ be heated nor expanded, and still retain the character of liquidity 
“and the property of attraction among their fellow atoms.” On 
this the writer in Tue Enorveer observes:—“ We will adopt one 
“ mode of examining whether water can be heated beyond 82 deg., 
“or whether any apparent temperature beyond that point is really 
“ due to the diffusion of steam throughout the liquid. By confining 
“a given weight of water under pressure, water at 60 deg. may be 
“raised to a temperature (as indicated by the thermometer) of 
“ 212 deg., and without any expansion of bulk.” Here the writer 
begs the whole question at issue by assuming that water may be so 
heated, but which I deny as peremptorily as he asserts the con- 
trary.* No doubt the temperature in the water has been raised, 
but I argue, and have shown by many illustrations in my treatise, 
that it is due, not to the water, as liquid atoms, but to the steam 
diffused through it. 

He then goes on to say—* On removing the restraining pressure 
“and pouring this water into a broad shallow pan the temperature 
* will soon fall to that of the atmosphere, and taking this at 60 deg 
“ about one-eighth of the water would pass off as vapour in the pro- 
* cess.” The water pass off as vapour !! Here, in truth, would be 
amiracle. But, like another Prospero, when he requires the aid of 
his hitherto invisible Ariel, he summons him, but with the injunction, 
“ Do not approach till thou dost hear me call.” 
out the water, but requiring, at the moment, the presence of the 
hitherto invisible vapour, he summons it to his aid, and lo! there it 
is! Of the poured out water, he repeats, one-eighth passed away, as 
vapour. Did it never occur to him to ask where this vapour came 
from? What brought it into existence? , Was it generated without 
heat, or by the cold air, and still colder broad pan ? If he had given 
a single thought to the essential and distinguishing properties of 
water and vapour, he would have asked were the particles of this 
body (which had so “ passed off”) in a state of mutual attraction or 
mutual repulsion,—the necessary and absolute conditions of liquid 
or vapour atoms. Again, had he asked why the temperature had 
fallen so rapidly, on the water being poured out, he would have 
found he had no alternative but to admit that it was caused by the 
escape of the yapour, and the sensible heat it possessed, the very 
existence of which he was labouring to deny. Now on this very 
proposition, as here put by the writer himself, I rest the whole ques- 
tion. On this I insist, that if this vapour rose out of the water, it 
must previously to its escape have been in the water, and every atom 
of it must have had its property of self-repilsion and clasticity. 

Again he observes, “ At 212 deg. we will say a pound of water 
“occupies 29 in., and on cooling rapidly in a broad shallow vessel 
* to 60 deg. but 2423 cubic inches remain. Even then the 42 eubie 
“inches of steam [| Prospero was in at work, for we are not told 
* how, or where this steam came »existence | would be more than 
* 1,200 times denser than ordinary steam [a purely imaginative in- 
“ ference |. This surely is a condition of steam never contemplated, 
“especially when it is remembered that this nearly liquid st 
*nomore than the ordinary pressure of the atmosphere.” A 
“Mr. Williams apparently assumes that the whole pound « 
* (and liquid steam) is at a temperature indicated by 212 deg.” 
to observe | never assumed any such absurdity. What, it may be 
asked, did the writer mean when he spoke of * liquid steam.” whieh 
he repeats so often? As well might he have spoken of a solid liquid, 
or an attractive repulsion, To be atoms of liquid, they 
mutually attractive; to be those of vapour, they must be mutually 
repellant. With equal propriety might he have said that the gold 
leaves of the electrometer were under the influence of a repulsive 
attraction, 

Again, the writer says:—* Mr. Williams’ whole reasoning is 
“devoted to show that any apparent temperature in the water 
“above 32 deg. is due to the diffusion of steam among it. Starting 
“out upon this theory, it was fairly to have been expected that Mr. 
“ Williams would show how much steam could be held in diffusion 
“in the water.” Now, had the writer fairly inquired, or read the 
treatise carefully, he would have seen that I have done so, and have 
even given a diagram illustrative of the quantity: none, however, 
are so blind as those who will not see. have even practically 
given the weight of the steam diffused in the water when the 
temperature indicates 212 deg., the saturating point. The quantity, 
when above that temperature, will then be the co-eflicieut of the 
pressure, “ Mr. Williams,” he adds, “quotes largely from Dalton, 
“and contends that the diffusion of steam in water is like that of a 
“ permanent gas.” This, it must be admitted, was a legitimate and 

gieal inference from Dalton’s own statement, viz., Ist. That 
vapourised bodies cannot, on any scientific principle, be classed ina 
distinct category from permanently elastic fluids, 2nd. That when 
two or more gases or vapours are put together, either into limited or 
unlimited sps they will finally be arranged, each as if it oceupied 
the whole space, and the others were not present. 3rd. That they 
retain their elasticity or repulsive power amongst their own 
ning spaces 
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| having no other influence in this respect than a mere vacuum. If 


“respect to each other: in the liquid state, although the different | 
“ particles exercise a strong attraction towards each other, the | 


“cohesive power is resolved, and immobility of the atoms 
“with respect to each other is changed to mobility. In 
“both the above cases the particles, as well as the whole 
“mass, is subject to the force of gravity. In the third, or 
+ gaseous state, however, properties of quite an opposite character 
“ to those of the former make their appearance. The particles or 


“atoms do no longer cohere or attract each other, but display a 


the writer had only candidly considered these views of Dalton, he 
would never have committed himself as he has done. 

But he goes on to say, “On page 22 he (Mr. W.) quotes from 
“ Dalton to the etfect that if any quantity of water, freed from air, 
“be agitated with any kind of gas, not chemically uniting with the 
“ water [and which is the case with vapour] it will absorb its bulk 
“of the gas.” Dwelling on this word, dudk, which 1 have used in 
the same sense as Dalton does, he asks, “ What does Mr. Williams 
“mean by tthe bulk ?’” “ Does ‘the’ mean any bulk, or does it mean 
“a bulk equal to that of the water, or what other bulk does he 
“mean?” This is but sorry quibbling. I have merely used the 
word bulk in the sense that Dalton has, and I am certainly not going 
to justify that profound philosopher, or question the propriety of the 
term as he has given it. 

Again, he asks, * What is to prevent an expanded atom of steam 
“from imparting its heat to a contiguous atom of water seeking for 
“heat?” This [have so fully explained in pages 45 and 115 of my 
treatise that it is unnecessary here to refer further to it, 





I now, in my turn, call on the writer in Tae Excrneen, in the way 
Ihave done your correspondent “© V. 2.” in your last number, to 
sity— 

Ist. Where does the 
for a considerable time, 
from the source of heat), come from ? 


eat cloud of steam which we see risin 
oma body of boiling water (after re 
Where was it generated, 













where is the heat which sustains the continuons evolution of such 
steam? | defy the writer to answer these queries sa ‘torily and 
scientifically, exeept by reference to Dalton’s Law, and in terms 
equivalent to those in which | have expressed that law. 

I would now, in conclusion, take the liberty of recommending 


the writer in Tne Exeinerr, whoever he may be, to read my work 


with the intention, not of finding points for cavil, but with the 





Jide desive to ascertain its true bearings, and ever keeping in mind 
the great principles of Dalton which I have humbly endeavoured to | 
i of one | 


make available in practice. 


\ Let him then adopt the advice 
of England's greatest philosophers, viz., Read not to co 


itradict and 


“confute, nor to believe and take for granted, nor to tind | 


* The qualification ‘‘as indicated by the thermometer” proves that in 
the sentence from which it is quoted, and for the purpose of discussion, we 
did not assume that the water was atomically heated, but apparently heated, 
—in other words, that, after the application of heat to the mass, a ther- 
mometer indicated 212 deg. where it had previously indicated 60 dey. Here, 
as in some other places, Mr. Williams’ spirit of contradiction is needlessly 
manifested—nothing having been stated to which his contradictions can 
apply ; that water ix heated atomically, however, Mr. Williams, we think, 
will some time admit.—Eb. E, 






So having poured | 








“talk and discourse, but to weigh and consider” (Bacon’s “ Essay on 
“ Studies”) 

Should your writer favour the public with any further remarks, 
couched in suitable terms, I shall be glad. as one of your readers, to 
benefit by them. Yours, &c., 

Liverpool, Feb. 26, 1861. Cuas. W. WILLIAMS, 


EXPANSION OF STEAM. 

Sir,—As the subject of expansion isagain engaging serious atten- 
tion, and some excellent remarks of your own stand prominently in 
the last number of THe Enerverr, I have a strong desire to lay 
before your readers a few observations touching the difference in the 
aspect of the question to a large number of engineers who would, 
doubtless, be ranged pro and con. on the question of the benefits of 
expansion, 

In so important a question it is above all things necessary first to 
see whether advocates and opponents are speaking of the same thing; 
and I think I shall be able to show you in a few lines that there is a 
radical, if not a fundamental, difference in the management of what 
two parties call by the same name, so great that a coincidence in 
opinions, no less than in results, is impossible. 

Now, in a large number of excellent engines doing the highest 
scale of duty distinctly measureable and measured, the practice is to 
raise the steam to a high pressure of about 35 Ib. above atmosphere, 
yet so to work the steam valve that at no time is the steam admitted 
on to the piston of a greater pressure than 15 Ib. to 25 Ib. or there- 
abouts. Now, if an engine erected under this system for pumping 
water has a load to do, which, computed on the area of the piston, is 
equal to 16 1b. per square inch, there will be found with an ordinary 
condenser and air-pump a tension or vacuum equal to 12 Ib., and the 
difference or force of 4 1b. has to be produced on the other side of 
the piston. It is open to the manager of the said engine to produce 
the 4 1b. without any expansion, that is, by a full steam stroke of 
4 lb. steam, or he may at his option perform the same operation by 
steam of any pressure, from 4 1b, upwards, which he chooses to let in, 
but the higher the pressure of the steam let in the earlier must it be 
cut off, and vice versa. The indicator figures, therefore, taken at any 
successive stages of expansion show a total force of nearly uniform 
equal value (the difference, if any, being only due to the fact of the 
engine having a different amount of friction under the different 
grades), but, as the following figures will show, the initial steam is 
necessarily higher as the fraction representing the cut-off is smaller. 

The convenience of working an engine in this way is great, 
because, apart from any consideration as to the boilers, there is 
always steam pressure enough to make a stroke, and the engine is 
cleared without blowing through; and it would be very possible 
(excepting that provision is never, perhaps, made for doing so) to 
run the expansion through all the grades up to that at which it may 
be intended to work, just as the firing of a shotted gun might be 
commenced with damp powder, and carried on with drier and drier 
powder, but with less of it, maintaining the same rapidity of flight 














} and foree of projection. 


There need be no discussion about the full value of the benefit of 
expansion (theoretically), that is, measured by the hyp. log. + 1; 
but this benefit does not attach itself to the whole cylinder-full, or 
that which would have been a whole cylinder-full if not eut off, but 
only to the fractional portion previous to suppression. If, there- 
fore, the steam be cut off at jth, the multiple benefit accruing to 
that 74th will be (hyp. log. + 1) i. ¢., 3°303, but the initial steam 
between the commencement of the stroke and suppression must 
needs have been of so much higher pressure than would have made 
a full steam stroke of the same foree, as 3°027; so that the whole 
stroke being represented by 1, the hyp. log. + 1 will be 1, and the 
pressure 1: if the fraction of the stroke be represented by y4th, the 
hyp. log. + 1 will be 3°033 and the pressure 3-207, the preduct of which 
intermultiplied will also be 1, 

, simple conclusion from this is that the work done being 
unaltered, the form only of the diagram is altered, not its average 
pressure; and that the benefits of expansion can never be shown by 
the indicator card, except so far as this—that the point at which the 
engine works with least friction may be found, if means exist, for 
indicating both ends of the engine. 

To those who may have viewed the question in the foregoing 
aspect, both theory and practice agree. 

Proceed now to the subject as viewed in another way, especially as 
Ih marine practice, 

Boilers are constructed for 10 1b. steam, or may be more; a steam 
pipe of considerable size, with easy curves, and terminating in larger 
ges, conveys the steam to the piston. 
rial is made to see that the same pressure can be obtained 
on the piston as in the boilers—any diminution being reckoned a 
defect; anda full steam stroke, when made and when talked of, is a 
stroke of the whole pressure of the boilers, 
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| True Expansion.—Hand governor valve, double beat, 16 in. in 
diameter; open, at one-half cut off, J+ in.; at one-sixth do., $} in. 





Steam valve, double beat, 16 in. Open at one-half, cut off, 1 in. ; 
do. at one-sixth, 14 in. Steam in boiler, 34 1b.; vacuum-guage, 
281 in.; barometer, 30°70 in. ; speed, about 7 strokes per minute ; 
stroke, 10 ft.; time of stroke, 1 second. ‘The average pressure with 
whole steam is 15 1b.; cutting off at one-sixth the average is 16°31b. ; 
at one-fifth, 16°01 Ib.; at one-fourth, 15°89 Ib. ; at one-third, 15°4781b.; 
and at one-half, 15-054 1Ib.; the vacuum averaging 13°25 Ib. under 
the piston when it was at the top of the cylinder, and 13°75 Ib. 
under it when it had reached the bottom.—Diagram taken with 
Hopkinson’s Indicator, Noy. 11, 1859. | 





Now, when expansion is proposed wndeér this arrangement and 
tried, what does it mean but cutting off the said 10 Ib. of steam at 
various portions of the stroke, and if indicator diagrams be succes- 
sively taken at grades representing a cut-off at smaller fractions, 
what can result otherthan diagrams representing less and lessenergy ? 
and this loss of force in a steam-boat working against velocity 
fatal to the main result desired. 

It is true some of the grades of expansion will probably be 
found better than full steam, because with it the condenser has 
lighter steam to deal with, and knocks it down more readily; but 
this is obtained at a very low grade. : 

The boilers, also, are often found to produce the less quantity, of 
steam more conveniently ; and so, while a low grade of expansion 
accidentally justities the principle, the higher grades are condemned, 

lf, also, the whole stroke be represented as 1 and (hyp. log. + 1) 1, 






















aid pore 1, then, cutting off Poth, the fraction of the stroke 
will be yl, the (hyp. log. + 1) 8°303 and pressure 1, The energetic 
velue of the whole stroke will be only 3303, and the economic 


value of the expansion principle, though still true on the hth of the 
stroke, would, for practical purposes, be too much affected by the 
diminution of the effective energy to retain any comparable value. 

Indeed, expansion treated in this way becomes a fashion | of 
throttle by which, if the work to be done be reduced, a corresponding 
reduction in the force employed may be made, and beneficially too, 
since the lighter the load the higher would be the expansion. 

This idea has, indeed, been put in practice by an eminent builder. 
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Now. I am not endeavouring to argue which fashion of expansion 
is best, because that would earry me into many other questions ; but 
merely to show that expansion is looked at, technically, in two very 
different lights. One person having an engine in which, practically, 
the sudden admission of high steam produces no inconvenience, 
earries it as far as he can, and feels himself theoretically entitled to 
the benefit of (hyp. log. + 1) and obtains it. . 

Another persona finds a steamboat go slower and slower the higher 
the grade of expansion attempted; and, beyond this, even finds more 
fuel burnt per mile, and even per hour, and being fully aware that 
his high steam, suddenly admitted, produces a heavy thumping and 
vibration in the whole engine, after trying the higher grades, ex- 
perimentally, learns to approach again nearer to the full steam 
stroke, and settling into a regular best notch as the one that the 
boilers will uniformly steam to, W ith a reasonably good condenser 
vacuum, becomes convinced that (hyp. low. + 1) is a vain delusion, 
and condemns the theory at once, hot sceing its misapplication. 

Taking up the comparison of the engine and cannon, in the 
iatter case the firing would be continued with the same powder ; 
but with less and less of it, producing, of course, a diminishing 
: sol to end practically, a Cornish pumping engine loaded to 16 Ib. 
per square inch on the piston, may be made to give 13 Ib. vacuum 
tension, and the 3 Tb. (add dto what is not got through, the pressure 
falling below atmosphere) may be obtained comfortably at any 
grade up to } with initial steam entering at 25 I, and the theoretical 
benefit may be obtained, Whereas, in the way in which expansion 
is generally understood in marine work, a cut off at } reduces the 
average pre ssure of a stroke by } from the full, and a cut off at} 
reduces the force of the stroke by 4 of its effective full steam value. 
Beside this, of course, has to be set the benefit of expansion, so far as 
it goes, that being possibly to produce a diminished diagram at a 
more diminished expense of fuel, though this, when ¢ ‘pansion is 
carried to high grades, is always ascompanied by a heavier expense 
per mile run and per hour of work. 



































Increased pres- | 
utoft Increased value | sure required in | 
cut of of fraction due | the initial steam | 

ene to expansion to create a stroke 
stroke. (hyp. log.) + 1. of the original 
value or force. 
1 1-000 1-000 
3 1:287 1:036 
2 1-405 1-078 
4 1°693 1:181 
i 2-099 
1 2°386 
1 
) 
i 
1 
i 
lo 








The diagram of strokes, with pressure increasing as the fraction 
representing cut-off diminishes, are my own.* 
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[ False Expansion.—Average pressure when cutting off at one- 
fourth stroke, 9°84 lb.; do. at three-eighths, 11-4 lb.; do. at one- 
half, 12°85 lb.; do. at five-eighths, 14°72 lb.; and when admitting 
the steam for the whole stroke, 17°3 lb—See “ Macnanglit’s 
Example,” No, 23. | 

The diagram of strokes, with steady initial pressures, may be 
found in most modern works on steam. See M’Naught’s examples, 
Hopkinson’s examples, “ Ryder’s Economy of Fuel for 
War,” Main and frown, as well as in many private hands and steam 
logs. CHARLES GREAVES, 

Old Ford, February, 1861. 








EXPANSIVE WORKING. 

I beg to enclose the following table, showing the number of 
square inches of piston of a non-condensing engine, moving at the 
rate of 300 ft. per minute, required to produce one indicated horse- 
power, with various pressures of steam, cut off at different parts of 
the stroke; also showing the pounds of water per horse-power per 
hour. 

No allowance has been made for radiation and condensation; the 
steam is supp. sed to be superheated ; pipes and cy linder covered with 
some good non-conductor; 3 Ib. is allowed for back pressure on 
piston. 


Sir, 











sere inchee of| Pounds of water 
Steam pressure per Gut off ile Phe | required per hour 
square inch. ‘ horee-power. ' | per indicated horse- 
ney e power, 
25 3 5°74 510 
) 3 3°33 34°0 
” 4 2°70 25°0 
05 3 2°44 21-0 
100 } 2-00 72 
120 } 1°85 13°3 
145 4 1°50 115 
* ¥ ~ BM. 


THE FLEET OF THE FUTURE. 
in your able and interesting leading article review on this 
subject, in ‘THe ENGincer of Friday last, I observe that you question 


SIR, 


the truth of the statement Mr. Scott Russell has made, in the fol- | 


lowing remark in his admirable pamphlet, where he says :—* It has 
been reckoned enough for the constructive department of the 
Admiralty if they possessed science enough to calculate decently the 
displacement of a ship; and, not many years ago, it was too com- 
monly found that even this great effort of 
of the department of Surveyor of the Navy. 
Now it D 
statement made by Mr. Scott Russell, and to send the following 
extracts bearing on this subject, taken from a small t 
addressed as a letter to the Earl of Auckland, the then First Lord of 
the Admiralty, by Captain R. Spencer Robinson, R.N.. in the 
1847, entitled, * Observations on the Steamships of the Royal Navy, 
considered with reference to their Utility and Power in Time of 
ar. 





At page 31 he states that “ the Cyclops laboured under a want of 
power to carry the weights that were intended for her.” At page 
3° he mentions the Penelope, and that “ her weights proved far too 
much for he r.” 

In the same page it is remarked that “The Retribution, like too | 
many of this list, disappointed her projectors; was found incapable of | 

* They are taken from a Cornish engine with constant load, but exhibit 
somewhat increased friction at the high grades. j 


skill exceeded the powers | 





THE ENGINEER. 











Men of | 





gives me great pleasure to be able to corroborate the | 
pamphlet | 


year 


carrying her weights; her main deck guus were not mounted in her, 
being always too deeply immersed; her engines never had an oppor- 
tunity of really doing their work; and the ship, being overloaded, 
was incapable of keeping company w ith the fleet.” At page 40 he 
remarks, * That the constructor’s intentions have been disappointed 
in almost all of them. It is a most painful and humiliating fact that 
be the design of these ships good or bad, they never realise the pro- 
jector’s conception; that a subject capable of mathematical demon- 
stration and calculation, such as the displacement of a floating body. 
should yet invariably turn out a matter of chance, and almost 
invariably of error. It is most perplexing that whilst every com- 
pany and every individual who undertake to construct a steam-ship 
or a given purpose accomplish their ends, the Government almost 
invariably see their designs fail in the execution. From the largest 
to the smallest steam-ship afloat we see the merchant or the com- 
pany obtain what is necessary for the work they wish to do. Does 
a company wish to navigate a river where the depth of water is only 
a few inches, it str htway launches half-a-dozen boats who do the 
work; there is no error or mistake; they have a definite purpose in 
view ; they form their plans and they accomplish their ends.” 

The writer in these remarks is showing up the failures the Admi- 
ralty had made in carrying out their principle of giving paddle- 
uners main-deck guns, and he says, “out of fourteen so-called 
tes we find only three who have succeeded to their doubtful 
{ : but it is a subject for the gravest reflection, that the attempt 
to build a vessel that should carry this kind of armament has been 
made so often, and succeeded so seldom.” 

If your readers will refer to the various scientific journals of the 
last thirty years, I think they will find ample grounds, in the notices 
of the different ships of the Royal Navy, whose load or light drafts 
exceeded that which was calculated for them, as well as a considerable 
amount of correspondence on the incapability of Government de- 
signers for their work, to satisfy them that Mr. Scott Russell has 
simply enunciated facts. 

London, February 25th, 1861. C.F. =. 























THE BAND SAW. 
Sm,— For the information of your correspondent “ J. N. P.,” who 
inquires, * Who is the inventor of the band-saw?’ I would in- 
form him that the endless band-saw, as far as I have been able to 








ascertain, is an English invention, that is to say, it was firstinvented | 


in this country by the late George Stephenson, in the early part of 
the present century; then, some years after, it was re-invented by 
the elder Brunel, and again, about the year 1846, by Mr. Exall, of 
Reading. 

The difficulty which these gentlemen experienced was in the 
manufacture of the saw blades, and so insurmountable was this 
difficulty that the machines which they invented became thereby 
practically uscless. 

At the International Exhibition held in Paris, in 1855, a Monsieur 
Perin exhibited an endless band saw in operation; he had sueceeded 
in perfecting the saw blades, and had thereby rendered the invention 
practically useful. 

I believed the first successful endless band saw that was erected 
in England was built under my superintendence, in Paris, by M. 
Perin, in the autumn of 1855, and was placed in the carriage depart- 
ment at Woolwich Arsenal during the Crimean war, where it has 
since been in active operation, cutting out the felloes of wheels and 
the shafts of gun carriages and land-transport carts and wagons. By 
a very simple and ingenious arrangement introduced by Mr. 
Anderson, of Woolwich Arsenal, this saw is made to cut at the same 
time a varying curve and bevel. The machines themselves, since 
their introduction in 1855, have received many and valuable im- 
provements at the hands of inventors and manufacturers in this 
country, but the palm for the manufacture of the saw blades still 
rests with the French, 

I have myself seen, in France, endless band-saw blades as small 
as ordinary watch springs, and as large as 30 ft. in length and 6 in. 
in width. 

I consider it one of the most useful applications of the saw that 
has ever been introduced. The precision with which it does its work, 
the trifling power it takes to drive it, and the quantity of work it 
turns out in a given time, are almost inconceivable to any but those 
who have seen it in operation. 

Should any of your correspondents require further information 
respecting the saw blades, if they will communicate with me I shall 
be happy to furnish them with it. Francis ARDING, 

39, Mark-lane, Feb. 26, 1861. 





Your correspondent “J. .N.2P.," Colchester, will find the 
band saw described in the specification of Mr. J. G. Bodmer'’s paten 


Sir, 








No. 9.899, of 1843, with reference to sheet 2 of drawings, Pik 
23 and RK. Boomer, 


2, Thavies Inn, Holborn. -—— 
Feb. 23, 1861. 

Sin,—In reply to the inquiry of your correspondent “J. N. P.,” 
as to who is the patentee of the band saw, he will be surprised to 
learn that the inventor never obtained a patent for it in England, as 
he had forwarded some machines here before considering if it was 
worth while to speculate in a patent. 

This explanation accounts for his not finding the specification. 

The real difficulty in bringing the machine to work satisfactory 
was to avoid the breaking of the saws, and, when broken, to piece 
them. This, it is now known, can be well and easily done by brazing. 
In conclusion, | may state that the inventor's name is M. Perin, of 
Paris, and, that contrary to the experience of a great many inventors, 
he has reaped in France an ample reward for his ingenuity. 

When the Commissioners from the Woolwich Arsenal visited the 
continent sume years since, to see the foreign arsenals and work- 
shops, and to pick up any good machines, the band saw of M. Perin 
was one decided upon, some of which are now at work at the Wool- 
wich Arsenal. 

No conception can be formed of the delicate work these machines 
can be made to do, unless a specimen was seen—all who may be 
curious to doso can by going to the Patent Museum, the Crystal 
Palace, Sydenham (near the staircase of the machinery department), 
and at the office of Joseru WILLcock, 

89, Chancery-lane, London, W.C., Agent for M. Perin. 

February 26th, 1861. -_ 
GEOMETRICAL CONSTRUCTION OF THE HEPTAGON. 

Sin,—Allow me briefly to explain the theory of the problem on the 
heptagon which was published in your journal of the 15th of 
February, as the demonstration was, perhaps, too concise to be satis- 
factory. 

The construction is based on the following equations :— 


180° then 90° — 2 = 5 (2). 
7 2 
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72?— «=5 (=) =~ $9, 


»refore. és ~(f@ 
| therefore, 720 x + 18 = 5 (5). 
90 F ox 
12? +- 2=90° + lw’ 
8a 
18 ce 10 = 2, 
consequently, 
, or 
36° + 5= 22 
anc be Bar t 
and 54° — - = 90° — 2 


Therefore, to illustrate what I say by the published diagram :— 

If we join A C, and on it, as a diameter, describe a semicircle within 
the circle A B C D, its are will cut the line B P in the point N, for 
AN Cisaright angle. Then, if an angle O A K is made equal to 
the angle O B P, cutting the arc of the small semicircle in k, then 
the angle N A K 2": 


And if from the point where A C is bisected 
lu 





135 

(say H) we draw OT, HN, HK, then the angle O H N = 36, 
2 i Ser 

angle N H K = = angle OH K = angle A O P, and the angle 

K HC =angleO PQ. Join ON, then the ancleONC = 135°, 

angle C O N = 27», and the angle N H C = 54 

63° + x2 + 72°— x = 135° = the angle ONC. 


- - r _ 180° 
lherefore, if the angle OBN = —= , then the angle NOL = 27°, 
7 f 





and the angle OCN = 18°, and conversely ; for the angle in a quad- 
cantal segment is always = 135°, ] 

In the former demonstration the following equation should have 
been inserted :—The angle T V 8 =< 90°, which is proved by join- 
ing RT, for R T would be parallel to SQ. A. H, Broruenron. 

14, Woburn-place, Russell-square, London, 

February 23, 1861. 


Proposen New Briwer rrom LAwperu to Wesraensrer.—The ex- 
aminers of the House of Commons have declared the standing orders 
complied with in the case of the proposed undertaking for a bridge 
across the Thames connecting Church-street, in the parish of St. 
Mary, Lambeth, with Market-street, in the parish of St. John the 
Evangelist, Westminster. 


GraveL Founpations.—I know it is a generally received opinion 
that if a house is on gravel it must be healthy; nothing is more 
absurd, as gravel is often found in great abundance at the bottom of 
the lowest valleys, as, for instance, all along the whole of the Eastern 
Counties line; it holds the water, and absorbs it for miles round 
within a foot or two of the surface. On a high level a gravelly soil 
must be healthy ; but at a low level the reverse is the case.— Busincss 
Life. 

Nava Enaineers.—The following appointments have been made 
since our last:—John Roberts, acting chief engineer, to the Cossack ; 
J. Roberts, first-class assistant-engineer, to the Cumberland, for 
charge of the machinery of the Cameleon, in lieu of a chief engi- 
neer; William Hammond, third-class assistant-engineer, to the Asia, 
as supernumerary ; and J. Birth, third-class assistant-engineer, to the 
Cornwallis ; Francis C, Alton, chief engineer, to the Doris ; John F. 
Channon, first-class assistant-engineer, to the Indus, for charge of 
the machinery of the Pantaloon; William H. Grose, second-class 
assistant-engineer, to the Indus, for charge of the machinery of the 
Steady; Edward E. Williams, third-class assistant-engineer, to the 
Fisgard, as supernumerary; Lawrence Morton, acting third-class 
assistant-engineer, to the Indus, as supernumerary ; John William 
Owen, acting third-class assistant-engineer, to the Indus, for service 
in the Zephyr. 

New Works wv Panis.—The Times’ Paris correspondent states 
that it is proposed by the Government that the following public 
works shall be executed in Paris during the prese st year:—The 
interior of the Palace of the Louvre decorated, the Cathedral of 
Notre Dame completely repaired, » Palace erected for the Tribunal 
of Commerce and the Conseils des Prud’-hommes, th: bridge Louis 
Philippe repaired, the Canal of St. Martin covered with an arch, the 
Theatres Lyrique and the Cirque reconstructed on o Ler ground, the 
front of the Church St. Etienne du Mout restor 1, the Boulevard de 
Sebastopol, on the left bank of the Seine, completed; the Boulevard 
St. Germain opened, the square of the Grand Opera, new cavalry 
barracks, a new terminus for the Northern Railway, a new church 
to be dedicated to St. Bernard, a new church at Montmartre, a new 
churchin Paris, Place Laborde; the Boulevards Malesherbes-Beaujon, 
the Alma, Roi de Rome, et I’Empereur, to be completed; a hew 
hospital erected at Auteuil, the cupola of St. Noch decorated, an 
ornamental front added to the Théatre Francais, the central markets, 
the Barracks of the Minimes to be reconstructed, the keys of Gévres 
and the Archevéché extended, a new square to be laid out opposite 
the Church of St. Nicholas des Champs, in the rue St. Martin; the 
tower of the church of St. Germain d’Auxerrois to be completed, the 
Palais de Justice to be enlarged, the Park de Moneceau to be con- 
verted into a pleasure garden, all the old boulevards to be recon- 
structed, the Imperial Library to be transformed, the Palais de 
Institute repaired, the Camp Morlaud, in the ancient He Louviers 
to be removed; the Conservatoire des Arts et Métiers to be newly 
decorated, and the erypt of the old Albb« vy Church to be restored, 















SCIENTIFIC 


Jorrinas.— The following is an excellent recipeador the 
destruction 


of rats and mice, successfully tried and proposed by 
M. ©. Guénoleé, of Tréguier, Mix some tine plaster of Daris with 
an equal quantity of Hour, put the mixture in the place infested by 
the vermin, and a full of water beside it. The rats will 
devour the mixture, and then drink; whereupon the plaster, brought 
into contact with the water, will become solid and like a stone in 
their stomachs, which will cause their death, This method is evidently 
highly preferable to the use of arsenic, which is always attended 
with danger.—M. Reynal, professor at the Veterinary School of 
Alfort, proposes benzine as a sovereign remedy against the vermin 
which attach sheep and other cattle. It is applied with a rag, and 
will not only destroy the enemy, but also prevent his return for 
a long time.—Mr. Sutton proposes the following method for trans- 
porting a photograph upon wood in order to engrave the design 
afterwards: prepare the block as usual by coating it with some 
white substance, ground with gum and water; also, take a negative 
proof of the photograph in question, and get a positive impression 
from it on paper prepared with charcoal, according to M. Poney's 
process. ‘This impression, previously moistened with an alcoholic 
solution of caustic potash of moderate strength, is now laid, face 
downwards, on the block, and pressed upon the white surface by 
friction with an ivory knife or burnisher, On removing the paper, 
the design will be found clearly impressed on the block.—All plants 
belonging to the genus Solanum are more or less poisonous; nor is 
the potato an exception to the rule, since the tubercle, if eaten raw, 
will cause severe pains in the stomach. But it is not generally 
known that the fruit of the Dulcamara, or bitter-sweet, which 
belongs to the same family, will occasion death. A child, seven 
years old, has just died of its effects at Carcassonne, 


vessel 


Naval Apinistration.—In the House of Commons, on Monday 
evening, Sir J. Elphinstone laid ov the table the following resolutions 
on this subject, and expressed his intention of moving their adoption 
on Thursday night, when the House went into Committee of Supply 
on the Navy Estimates :—“ 1. That the mismanagement of naval 
affairs is due to the inefliciency of the present means of naval ad- 
ministration, 2. That no efficient administration can be hoped for 
without direct personal responsibility. 3. ‘That to obtain direct 
personal responsibility it is essential to abolish the Board of 
Admiralty, and to substitute for it a Minister of Marine, with a 
secretary in this House. 4. That the Minister of Marine shall be 
directly responsible to this House for the conduct and management 
of the naval administration. 5. That he shall be assisted by a 
council of not less than three naval officers, whose opinion he may 
consult, but to whom he is not bound to defer. 6. That the members 

£ -suncil be appointed for five years. 7. That each department of 
the navy shall have a known and acknowledged head, appointed also 
for five years. 8. That the heads of departments shall be directly 
responsible to the Minister of Marine, and that he shall be responsible 
to the country that efficient men fill them. 9 That all promotions 
and appointments be the act of the Minister of Marine in Council, 
submitted to him through the proper heads of departments, but for 
which he is personally responsible. 10. That all naval commanders- 
in-chief be empowered to manage, and responsible for, all questions 
of detail relating to their command. 11. That the following depart- 
ments are, in the opinion of this House, of sufficient importance to 
require the special superintendence of separate heads:—'I'he discip- 
line and training of the navy and general superintendence of the 
fleet in commission, and the submission of the appointments and 
promotion of officers ; the manning of the fleet, the construction of 


the navy, the victualling of the navy, the paying of the navy, the 
Medical Director-(ieneral, the Controller of the Coastguard, the 
Royal Marines, the pensions and rewards, the store department, the 
department of works, the Hydrographer, and the transport service, 
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TURNER AND GIBSON’S BRIDGES. 
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in a furnace b, 6, in such manner that the flame and heated gases of 





Fia. 1 is an elevation, partly in section, of a platform, or balanced NEWTON’S IMPROVED MODE OF TREATING “ht send: etulaa teadl itl At 1d each re 
rolling or sliding bridge, according to the invention of Messrs. 7 THR p Top ‘ y OAS & the fireplace may circulate freely around them. At one end each re- 
Tone aa Gibson, of "Dublin ; Pig 2isa plan; Fig. 3 is a trans- OILS FOR THE PRODUCTION OF GAS, &e. tort is Vitted with a removable cover, which allows of access to the 
verse gection of the bridge girders, and the beams shown in Figs, 1 Tuts invention, as communicated to Mr. Newton by the Paris | interior for the purpose of cleaning it, and near the other end is a 
and 2; and Fig. 4 is a transverse section of a somewhat similar | Society for the Purification of Gas, relates to the treatment of what | ¢ross partition for arresting the flow of the oil. Beyond this parti- 
bridge to that shown in Figs, 1, 2, and 3, but exhibits another mode | are known as heavy oils for the production of gas, and of light or | tion the retort communicates, by means of a pipe ¢ placed at the | 
of mounting and working the longitudinal beams or girders carry- | volatile oils, or essences, such as benzole, by a methodical application | wider side of the retort, with a closed water chamber d. This 
ing the continuation rails. of heat; the object being to act upon a body of a homogeneous nature, | Chamber is in communication with at refrigerating apparatus ¢, of any 

In Figs. L and 2, A is the water line; B, the centre pier, upon the | to which it is possible with great advantage to subject to special well-known construction, into ee ver pony a eal 
top of which are rollers or wheels mounted in carriages; C, one side | treatment. It is well known that by the distillation of coal, schistus, passed 0 effect the « onmenaaiion <1 — an Mhosted : * sd a li ~* . 1 
of the canal; D, the opposite side of the canal, or the side from | or boghead at a high or low temperature, gas, ammoniacal water, and | 15 driven ggg nes hus its Lyre sy fc aa a ate conic se —_ 7 
which the bridge is withdrawn or opened for the purpose of per- Be ne \ <a = ap per ill essay ~ <i 0 od es wae heated 
mitting the free passage between the pier B and the land side C; FE, i me tdssonees ee ee a ne f , a - I , Iyscrot- ‘d os 
the continuation rails and their supporting beams; F, F, Pyare the to a bright red heat, a oe vse ; fe og ie f wig “ 
bearing wheels or rollers upon which the bridge is rolled back and them by means of a syphon rf ae bec oa +‘ pinto y the oil 
forth. In Fig. 3 @ is the masonry of the pit in which the extension and furnished w ith a funne — we ae cot fl ne vant + Rc 
rails are laid, and over which the tail end of the bridge is made to an a tap m = elevated a hago gy. a Ben ro y scot te oe, 
traverse when being opened and closed; 4, the longitudinal side or along the retorts od ko tage A ee dies J nd Bes shite ; oe dha sl 
main girders of the bridge ; c, the end transverse joist or beanof the verted into solid products, as 0 a k, ~ grap poe wi _— 
bridge; d, d, two short longitudinal beams or girders mounted in the pi the ey ) he pg he ‘d - vd and “e- Le ay ar these 
pit as shown, and carrying upon the top side of each the continua- a waged a a ody —. = hr a: cece ‘a heary 
tion rail e; ¢,¢, two cast-iron saddle or bed pieces for supporting the | Products enter the water Cane ‘hi A — iy wagon: he | As taka : 
short girders in place when upright. The dotted lines show the | and not very volatile produet, which may be termed ou + re! ’ yer : 

Mele brig ' sede atest | condensed in the water chamber, while the remainder passes to the j 

position assumed by each of the short longitudinal girders when perrenes : hn valeedl f temperature which the vaporised : 
turned down to allow the bridge to be opened for travel over the | cies i renown. soe — “h: - “" ‘ ffect of bringi ny i stan a 
rails, At each end of the beams or girders carrying the rails, there | products here experience will have the effec oa aon err “ri 
is intended to be shown a casting with a square hole therein, for the | light volatile oil, which may be — oil Hie. 2, _ the — _ 
purpose of receiving a locking bolt or key, and this casting may also : My tl ; i pe "The eT om 9 on : 
form the trunnions for supporting the ends of the vibrating beams yy the pipe &. NO. ay | 





or girders d.d. In Fig. 4 @ represents the section of the masonry 
(as in Fig. 3); ), the side or main girders of the bridge; c, the end 
transverse beam or joist of the bridge, upon which is shown two 
stop brackets c': d,d, the two short longitudinal beams or girders 
mounted in the pit as shown, and carrying upon the top edye of each 
the continuation rail e; a wooden longitudinal sleeper or blocking 
being in this case introduced on the top edge of each beam or .irder ; 
Sr fitwo sets of pedestals or bearing blocks arranged along each side 
of the pit for supporting and permitting to turn (in hinge fashion) 
each beam or girder from its vertical to its horizontal position, and 
vice versd. ‘The dotted lines show the position assumed by each of 
the short longitudinal beams or girders, when turned down to allow 
the bridge to be opened or travel over the rails; g, balance weig 
disposed at intervals along the length of each swinging be: 
girder, as shown in the dotted lines; 4, a shaft upon whieh is 
mounted one or more double spanners or levers, from each end of 
which connecting-rods i, i, extend to the swinging beams for the 
purpose of giving simultaneous motion thereto, 








Exptosion or A Locomotive Borer at Snienps.—On Saturday 
morning the boiler of a locomotive named the Wasp, a light 
massage engine, burst on the Blyth and Tyne Railway, as 
it was standing at the Blyth station. The engineman, Richard 
Charlton, was pitched a distance of fifteen feet, his thigh is reported 
to be broken, and he is scalded and otherwise injured. The fire- 
man, Jeremiah Hall, is also a good deal scalded; but the marvel is 
that, with so many people about, there was not a serious loss of life. 
After the bursting masses of the boiler were hurled into ‘the air, the 
side of a house directly opposite to the railway was nearly all blown 
in, a large piece of the boiler being lodged in an upper room. 
Another piece was blown about 600 yards, and alighted in the stable 
of Mr. George Robinson, shipbuilder, which is much injured. Other 
damage was done by fragments of the boiler flying about, and the 
carriage next the engine was nearly smashed up. The locomotive 
is described as a wreck. 








tar are obtained. The treatment of tars thus derived furnishes suc- 
cessively by careful distillation, tirst, products lighter than water, 
and boiling at a temperature which varies from 70 deg. to 150 deg. 
centigrade. ‘These products are volatile oils, which are employed for 
various industrial purposes, as illumination, scouring of fabrics, paint- 
ing, as well as in the manufacture of colouring matters, which result 
from the transformation of the benzole contained in greater or less 
quantity in these volatile oils. Second, liquid products heavier than 
water, composed generally of a mixture of naphthaline, and other 


being submitted to distillation in an 
ordinary still, furnishes light volatile 
oils rich in benzole. The oil which 
is first deposited (in the water 
chamber) does not contain volatile 
oil; it is, therefore, to be again 
passed through the red-hot retorts, 
whereby more gas and light oils 
will be obtained. This first de- 
posited oil may, if desired, be mixed 
with fresh heavy oiis, and then 
again passed through the retorts. 
The stages of the process of thus 
converting heavy oils into gas and 





| volatile oils may, therefore, be characterised as follows :—Action of 


neutral hydrocarbons, the boiling point of which varies from 150 deg. | 





0 deg. centigrade. These heavy oils, which form on the average 
from 25 per cent. to 30 per cent. of the weight of the tar, have 
hitherto been employed for the manufacture of grease, for painting, 
and under certain conditions for illuminating purposes. Thirdly, a 
pitchy residuum of a resinous appearance, and solid at the ordinary 
temperature, and which is employed in shipbuilding, and for the 
manufacture of artificial fuel. 

This invention consists in the treatment of these heavy oils in 
order to convert them into gas tit for illuminating purposes, and into 
volatile oils rich in benzole. 

The apparatus employed for carrying out the process is shown in 
longitudinal section in the accompanying engraving, wherein a, a, 
is one of a series of retorts, which may be made of cast-iron or 
earthenware, as thought most desirable. “These retorts are mounted 





red heat upon oils flowing continuously. Separation of the products 
of the decomposition ; Ist, into heavy products mixed with undecom- 
posed oil; 2nd, into light products rich in volatile oils; 3rd, 
Into gas. Passage again of the heavy products of the water 
chamber, either alone or after their mixture with fresh heavy oil. 
Rectitication of the light oils condensed in the refrigerators, in order 
to obtain therefrom volatile oils rich in benzole. 


Portas.e Ratways.—A new system of portable railway has been 
lately experimented upon at the forage markets of Compiégue before 
a great number of persons interested in the matter. M. Preclin, eart- 
stnith, is the inventor, and has executed the work with the greatest 
simplicity. According to his views the invention is applicable to 
the carrying out of agricultural and industrial labour, and particularly 


| sv to flour or sugar mills, for it consists simply in a series of frag- 


| 


ments, something like a ladder, which fit together one after the other, 
and form a temporary way. In an hour 100 métres of line can be 
laid, so that it is easy to see what advantage a distillery or sugarmill 
would obtain by this system in the transport of beetroot through wet 
clayey soils or marsh lands to the factory. The gauge is 75 centi- 
metres ; and the wagons, holding a métre cube, can be easily pushed 


| by one person. 
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TO CORRESPON DENTS. 
*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each 


*o* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases ly advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

ErratuM.—We have been informed by the makers of the engines which, in our 
last aumber, we mentioned as in course of construction for the Brighton 
Waterworks, that they are intended for some saw-mills at Brighton, Our 
first information was obtained from a source entitled, as we had reason to 
believe, to entire credit. 

R. T. D.— Will appear next week, : ae : 

C. H.N.—Can you not find some person of your acqueintance to join you m 
procuring and working a patent? We can only recommend you to seek for 





* ‘such co-operation. 


N. D. ¥.—oyd’s experiments on the strength of rivetted plates were made in 
1857, and first published in the Transactions of the Institution of Naval 
Architects, which Transactions have been recently issued to the members, 

T. B. (Woburn-place.)—Similar plans have been proposed before. We do not see 
the force of your correction, since you still sign yourself **T. B.,” although 
the T is much like the character often made ia France and Germany 


ora J. 

S. W.—Mr. S. Salter, of Hammersmith, is, we believe, the patentee. For your 

cylinder, give steam ports 4 in, by 4 in,, exhuust 1 in. by4 in, The lap, &c., 

will depend on the power you wish to work, but say srom i in, to 3 in. at each 
end, the valve moving 14 in. ; 

P.—Jn THE ENGINEER of 23rd December, 1859, page 447, there is a draw- 
ing of a mode of setting out the egg ends of boilers, Tue problem is solved 
also on page 52 of the “ Practical Draughtsman’s Book of Industrial 
Design,” by William Johusm, CB. 

. S.—Hundreds of such boilers have been made, and they have generally 

answered well, An inner lining of sheet-iron wight be arranged in the 
uptake, to be put in, in pieces, at the opening for the chimacy ; but there 
should not, with ordinary siring, be enough waste heat to require that prote:- 
tion, 

D. C.—Captain Ericsson endeavoured to prevent all publicity as to his engines 
here until his application for a patent for his lust improvements had been 
filed, The patent will issue in a few weeks. A description of his engines has 
been given (since his provisional protection was obtained) in the Tran- 
sactions of the lustitution of Engineers in Scotland. 

T. L.—We know of no general rule for such a purpose, and we should not wish 
to propound one for general application, With the data which you mentioned 
in your jirst letter it would, we think, be easy to find the proper diameter and 
width, assuming the friction betweea the strap and wheel as one-sixth of the 
pressure. 

A ‘Supscarsee ( England).—Befure shooting the robber we would recominend you 

to consult a lawyer, and even then you are to recollect that the shooting must 

be upon your own responsivility. We ave at a loss to know why you should 
consult us in the premises, but hope that this information, such as it is, will be 
in season to answer your purpose, 

R. (Yoxford.)—The number was that of February 8th, 1861. Send seven 
stamps to the publisher, who will forward youa copy. The engine to which 
you refer runs around curves of 600 ft. radius at 30 miles an hour, aad at a 
slow speed, through a curve of 255 ft. radius, There are flanges on all the 
wheels, the driving wheel tyres being perfectly cylindrical (not coved) and the 
total lateral play allowed between the jlanges and either rail is § in. on each 
side, or 1 in, in all, 

Heating Feep Water.—Jn answer to an Old Subscriber's application for 
information we have received letters stating that the following patents have 
been taken for heaters of the kind in question. John W. Hackworth, Dar- 
lington, 1854; S. S, Bateson, December 30th, 1858, March 31st, 1859, and 
February 22nd, 1860; and T. W, Miller, of Portsmouth Dockyard, in 
May, 1859, Mr. William Butlin, Bagineer, of Northanpton, also writes to 
state that he has an apparatus of the kind. 

% A. M—t.—You are quite in error in supposing that there is any fixed 
“ allowance” of coal per nominal or indicated horse-power per hour, Some 
engines burn 10 lb , and cases are not unknown where 20 Ib., or even 30 Ib, 
are burnt per indicated horse-power per hour, Others burn 24 lb,, and some 
evn as lowas 14 1b. There can be no sixed allowance as long as there is 
room left for further improvement. 

J. A. D.—it is our duty to inform you that we do not insert such communica- 
tions for the purpose of “ obliging” the writers, but for such valuable or original 
suggestions as they may contain. The communications appear to abound in 
discoveries like that recently propounded by you, that the resistance to the 
motion of railway trains was due to the inequalities of the permanent -way. 
Taking this as a type of a class, we must plead the demands upon our space 
Sor the insertion of more novel and useful matters than such lucubrations con- 
tain. 

Foreine Screws.—ZJn answer to the inquiry of “T, D. LH.,” it appears that 
machinery for forging threads on bolts, when in a red-hot state, was tried in 
Dublin some years ago, where it is understood to have answered admirably. 
Mr. McCormick read a paper on a machine for the same purpose before the 
Institution of Bugineers wa Scotland, in 1858. The Artizan, for October, 1860, 
contained a copy of the paper. Mr. J. C. Evans, of the Morden Ironworks, 
Bast Greenwich, has machinery also for the same purpose, A sealed, un- 
stamped letter, has been forwarded to us for **T, D. LH.,” but as the postage, 
to be paid on delivery, would be 1s, 4d., we have returned it to the sir whose 
address appeared on the envelope, 
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FEED-WATER HEATERS. 
(To the Editor of The Engineer.) 

Sir,—In looking over the ‘‘ Abstracts of Specifications” in your journal 
of the 23rd inst., 1 notice one of a patent by F. Davidson, Liverpool, dated 
August 8th, 1860, entitled ‘* Marine Steam Engines,” and relating to the 
heating of feed-water for boilers, &c., respecting which I would inform your 
readers that the principle therein mentioned is not new, for so far back 
as May, 1853, I applied this principle to heat the feed-water by means of 
the exhaust steam from a pair of 35-horse power high-pressure engines 
sent out to Brazil, and which are now working there. 

I enclose you a tracing, showing the arrangement, for your satisfaction. 
Further, | would inquire of you, under these circumstances, can I be held 
as infringing the said patent if I proceed making the heaters as before? 

Blackburn, Feb. 25th, 1861. H. C, Covutruarp. 
[No a can be sustained f the thing patented is not new in this country.— 

Ep. E. -_-_— Fi 


AVELING'S ENGINES. 
(To the Editor of The Engineer.) 

Sin,—In your last number you give a report of the trial of Mr. Aveling’s 
agricultural engines, and the success which attended it. You state the 
ground included hard gravel and heavy clay, over which they proceeded 
without difficulty, and returned through the main streets. I should like to 
know in what condition the joints were on arrival at the works of Mr. 
Aveling, as I have found it impossible to take an engine over a paved road 
one mile without, [ may say, shaking it to pieces, every joint being 
joosened, and thereby rendered unfit for use until made good. This isa 
serious detriment to their use, and it is a difficulty that | fear will not easily 
be overcome, and my principal reason for troubling you with these remarks 
is Lo draw attention to so important a point. 

The angle-iron clips will no doubt be an improvement, as it has been 
difficult to move an engine out of a field after standing for a few days, as the 
wheels being smooth they went round without making any progress, and 
horse-power had to be applied to assist in its removal. : E 

Manchester, 24th February, 1861. ; 

[ Mr. Avedling, Messrs. Taylor, of Birkenluad, the secre’aries of Bray's and of 

Boydell’s Traction Engime Companies, and many others, can doubtless give 

“ J. B.” the information for which he asks,] ; 


MEETING NEXT WEEK. 
INsTITUTION OF CiviL ENGINEERS. — Tuesday, March Sth, at 8 p.m. 
oe < : on perry at Southport, Lancashire,” by Henry 
ooper, Assoc. Inst., C.E., and “ On the Constructi ‘loating Beacons,” 
by B. B, Stoney, Assoc. Inst. C.E. iat ieee 





Advertisements cannot be guaranteed insertion unless deli before ei . . 
on Thursday evening in each week. The charge Cee gee pet 4 
haly-a-crown ; each line afterwards, sirpence. The line averages nine words ; 
blocks are charged the sume vate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment, 


Tuk ENGINEER can be had, by order, from any newsagent ia town or count 
and at the various railway stations ; or it can, if preferred, Le su plied 
direct from the office on the following terms :— . 

Half-yearly (including double number), 15s. 9d, 
Yearly (including two double numbers), £1 lls. 6d. 

a poeetin, an extra charge of two shillings and sizpence per annum 
THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisement and publishing department of this 
to be addressed to the publisher, MR. BERNARD LUXTON ; all > Aa tina 
communications to be addressed to the Editor of Tux ENGiNkkR, 163, Strand 
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RAILWAY ENGINEERING IN THE COURTS. 








THE engineering and the construction of a railway are 
very different matters. No amount of skilful planning 
will preclude the results of “ scamped” earth-work, dis- 
honest foundation-setting, or deceptive brick-laying. One 
of our metropolitan lines has just furnished fresh proof of 
this general fact. The South Eastern Railway Company 
having undertaken, some fourteen years ago, the construc- 
tion of the Hastings and Tunbridge Wells line, let the 
works in the usual manner. ‘Two tunnels, one of which 
was 286 yards in length, were let to Messrs. Warton and 
Warden, who, however, before signing the contract, had 
demanded £10,000 beyond the price therein named, a sum 
which the railway company agreed to allow. The works 
then went on and were completed in 1849, the final 
certificate of the company’s engineer being withheld, how- 
ever, until 1852. Claims were then made on both sides, 
and on the payment by the company of a balance of up- 
wards of £13,000, they consented to the arbitration of 
an additional claim on the part of the contractors, for 
compensation for delay caused by the company, under 
which arbitration an award of £7,130 was made. The 
contract had provided for the usual authority on the part 
of the engineer to interfere with, alter, or reject any part 
or the whole of the works, and Mr. Peter W. Barlow, the 
chief engineer, who appears to have had many engage- 
ments just then, delegated its immediate supervision to Mr. 
Richardson. The contractors had, as is customary, sub-let 
the tunnels, and Mr. Richardson’s business was to see that 
the stipulations of the contract were faithfully carried out. 
The tunnels were to be lined, four bricks in thickness, 
with all the joints laid in cement, and as Mr. Richardson 
appears to have given his certificate that everything had 
been properly done, he either must have allowed himself to 
be grossly deceived, or he must have participated in a gross 
deception upon his employers, for, so far from setting four 
thicknesses of brick in cement, only the inner ring was 
cemented, the surrounding rings being stocked in dry. 
This fraud was discovered some years after the opening of 
the line; and it was then found, furthermore, that the 
crowns of the tunnels had flattened in some places, and that 
in others vacant spaces, two or three feet in depth, 
had been left over the arching without any filling 
whatever. Had the inner ring actually yielded, a 
shower of bricks — if nothing worse — would have 
fallen into the tunnel, which might, indeed, have been 
entirely closed, with perhaps frightfully fatal consequences. 
Upon the discovery of the actual character of the work, it 
was examined by various engineers, among whom was the 
late Mr. Brunel. The consequence was that the railway 
company had to reline both tunnels with brick and cement 
of 9 in. thickness, making them 18 in. narrower and 9 in. 
lower, than originally contemplated. The cost of this, done 
by day’s work, was £4,700, and the job occupied six 
months in time. In the augumn of 1855 the railway com- 
pany obtained a writ against the senior contractor, upon 
whom it was served in April, 1856. The action, thus com- 
menced, was concluded on Tuesday last, in the Court of 
Exchequer, resulting in a verdict against Mr. Warton, for 
£3,500 damages. ‘The foreman of the jury empannelled in 
the case added in the verdict, that “the litigation might 
have been avoided had the company’s engineer attended to 
his duty.” 

What was Mr. Barlow’s duty? He visited the tunnels 
during construction once a fortnight, and left Mr. Richard- 
son, who is now in Portugal, to watch the progress of the 
work, Mr. Barlow now states that he applied at the time 
to the railway company to appoint a greater number of in- 
spectors, but that his application was refused. The final 
certificate of the completion of the tunnel was given, nearly 
three years after it had been completed, by Mr. Drane, who 
was the company’s engineer at that time, and he states that 
there was then no question whatever as to the quality or 
measurement of the work. ‘The principal contractor states 
that he inspected his sub-contractor’s work almost daily ; 
and the sub-contractor, one Mr. Clubb, a bricklayer, states, 
of course, that all the work was done under the supervision 
of the company’s inspectors, and that certificates were given 
as the work proceeded, 

The remarks of the Lord Chief Baron, in summing up 
this extraordinary case, were quite to the point. 
“If all the tunnels,” he said, “ were built in the same 
way, he should not be surprised to find that some 
active member of Parliament had moved to inquire 
into the state of the tunnels all over England.” There 
are some seventy-five miles in length of works of 
this kind, in the kingdom, and there is no positive know- 
ledge that, by some “ juggle of the underlings,” they have 
not been “ scamped” in a similar manner, endangering not 
only the traftic, but human life on the largest scale. So in 
foundations, and, indeed, much, if not all, of that kind of 
contractor’s work which is covered up from sight as fast as 
executed; the formalities and nice stipulations of specifi- 
cations go for nothing when, with an unscrupulous con- 
tractor, everything is left to himself, as, in many 
instances, is unquestionably the case, even too, when there 
may be no actual collusion with those set to watch him. 
There can be but one responsible head in any engineering 
work, and, in the case under notice, that head was Mr. 
Barlow, who, in a multitude of engagements, left his 
employers to be plundered and: he security of his works to 
be jeopardised by his own neglect. 


IRON WAR FLEETS. 
THE discussion upon iron war ships, which the general 
press has been pursuing for many months past, is by no 
means losing its interest. On the contrary, the scientific 


and professional institutions of the country have at ~— 
been fairly forced into a vigorous prosecution of it. By 
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the time this article comes before our readers the subject 
will have been elaborately considered by our most eminent 
shipbuilders, engineers, and naval officers at the Institution 
of Naval Architects, under the presidency of Sir John 
Pakington ; on the 4th, and again on the 18th of this month, 
it will be discussed at the Royal United Service Institution ; 
and the civil engineers are preparing, we understand, to 
bring their knowledge and experience to bear upon it on 
an early occasion. 

It is necessary for the reader who would grasp this 
subject to observe that there are two distinct questions to 
be® settled, viz.: Shail cur future war fleets be protected, 
where practicable, with thick iron coverings? and shall 
their entire hulls be formed of iron? The former of these 
questions is being answered for us by the French Govern- 
ment. Ifthe French send to sea fleets protected with iron 
armour we must do the same. We should be compelled by 
the country and by Parliament to do so, even if the value 
of the armour were doubtful, for it will never be with the 
public consent that our naval efficiency is jeopardised. But 
the value of the armour is not doubtful. “It is known to 
be perfectly efficient as a protection from incendiary shells 
of every known description; and this fact, taken in con- 


| junction with the further fact, that the French are covering, 


not aship or two only, but fleets, with iron, sufficiently 
indicate our duty in the matter. Iron-cased ships in con- 
siderable numbers must be built. The latter question— 
Shall our fleets be formed of iron wholly ?—although easy 
of solution on purely scientific grounds, involves weighty 
considerations of another kind, tending to serious em- 
barrassment. 

The change from wooden ships to iron ships in our 
mercantile fleets, although it has been many years in pro- 
gress, and, notwithstanding the foresight which shipbuilders 
have usually evinced, has brought many of them to bank- 
ruptey, and their workmen to want. If a like change has 
now to be accomplished, and that precipitately, in the ships 
of her Majesty’s Navy, the whole fabrie of our dockyard 
system must, as we said on a former occasion, fall. There 
will, it is true, be still a sufficient number of shipwrights 
retained upon our establishments to effect the repairs of 
our existing ships, and to perform such work in wood as 
may be necessary in the iron vessels; but the great bulk of 
our dockyard artisans must be discharged from their em- 
ployment ; enormous sums must be expended upon new 
workshops and plants of machinery ; thousands of workers 
in iron must be enticed from private establishments ; and— 
worse than all, some will think—new persons, new things, 
new technicalities, and new processes will have to take the 
place of old ones, in the routine of a whole army of civil 
servants. All this is assuming, of course, that the Govern- 
ment of this country will continue to build the ships of the 
Royal Navy in public establishments, and not by private 
contract; should they alter their practice in this respect, 
as the change from wood to iron will conveniently 
enable them to do, the existing dockyard establish- 
ments belonging to the Government will simply be 
swept, for the most part, away. Neither alternative 
is likely, for obvious reasons, to give satisfaction to official 
persons, either in or out of Parliament. We may, there- 
fore, still look for much resistance to the general introduc- 
tion of iron vessels of war in this country. 

There are, however, several good reasons why we should 
at once resort to iron in the construction of our fleets, some 
of which we just mentioned in our last number. ‘The first 
of these is, that while timber is exceedingly scarce, iron is 
abundant. During the last few years, since the introduc- 
tion of large screw steam frigates and ships of the line, 
great difficulty in obtaining timber suitable for them has 
been experienced. So deficient have been the supplies of 
such timber, that large trees have been cut down in ‘the 
New Forest one day, transported the next to Portsmouth 
dockyard, and there converted without an hour's delay, 
green and unseasoned as they were, into sternposts for 
line-of-battle ships. Hence has arisen the weakness and 
premature decay of many ‘of these noble vessels. Again, 
shipbuilding-timber is, toa very great extent, a foreign 
product. Our purveyors are, at this {moment, traversing 
the forests of Spain, Italy, India, and probably other 
countries also, in fsearch of material for our war fleets. 
Iron, on the contrary, is a product dug from beneath our 
feet by native hands, and by native hands manufactured, 
with unequalled dexterity and success. Without going 
abroad for a single ounce of metal, or a single workman, 
we may build ships enough to encircle these islands with 
walls of iron. Again, iron is both a much more reliable 
and a much more durable material than wood; or, to say 
the least, reliable and durable iron can be more easily and 
certainly procured than timber of a like nature. That bad 
iron has been used to a scandalous extent in shipbuilding, 
we know very well; but the simple expedient which 
Lloyd’s committee have lately resorted to—that of com- 
pelling the shipbuilder to use only such iron as bears the 
name of the maker, and the place of its manufacture, 
stamped legibly upon both sides of it—affords an effectual 
guarantee of excellence. Further, an iron ship, if con- 
structed upon really scientific principles, may, as we saw 
last week, be made much lighter than a timber ship of like 
dimensions, and full space (or steam power) be thus 
gained. 

One notable objection to the building of iron war ships 
must, however, here be mentioned, viz., the liability of their 
bottoms to become foul in sea water. The existence of this 
evil must be frankly acknowledged. But it does not ap- 
pear to us very formidable. Even if no chemical or other 
means of remedying it are discovered, the worst effect of 
it will be to render the frequent cleansing of the bottom 
necessary. And this can readily be done. ‘The voyages of 
steamships are so quickly accomplished, that no conside- 
rable accumulation of weeds can be formed during their 
passages to foreign stations; and when they are formed, it 
will only be necessary to place the vessel upon a “ grid- 
iron” where there is a rise and fall of tide, or to dock her 
for a few hours where there is not. 

We have now said sufficient, we believe, to show that 
the time has arrived when we may fairly speculate upon 
the probable character of the iron war fleets which Great 
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Britain is likely to build. In doing this we must, in the 
first place, draw a clear distinction between vessels for coast 
defence only, and sea-going ships. A strong disposition to 
build a fleet of vessels for mere coast defence has lately 
been evinced, and we are not by any means disposed to 
pronounce dogmatically against the project. It is neces- 
sary, however, ‘to observe that the fecling from which it 
has sprung is of a very temporary nature. It is only at 
intervals, and for short periods, that we dread invasions of 
our coast, and call upon Parliament to adopt special means 
of protection. This fact, although it does not authorise us 
to dispense with coast defences, should induce us to ask 
seriously whether the necessary defence cannot be more 
economically obtained by a slight extension of our ordinary 
fleets than by investing millions of moncy in_ vessels that 
dare not leave our shores. It is at least certain that such 
an investment of money would be followed by a great 
reaction in public feeling, and by a renewed outery against 
Admiralty administration and expenditure. It is very 
desirable; therefore, that the Government, when they are 
about to expend £500,000, say, upon a coast detence vessel, 
should well consider whether it would not be more prudent 
to spend a third, or half, as much more, and produce a ship 
fit not only to protect our homes, but also to guard our 
honour upon the most distant seas. But whatever policy 
may be pursued in this respect, it is unnecessary for us 
here to discuss the construction of coast defence vessels, the 
characteristic defect of which will, of course, be a low speed. 
No great skill is required to design what will really be no 
more than mere floating batteries endowed with the power 
of moving at the rate of a few knots per hour from place to 
place, although no pains should be spared to make them, if 
they are to be built, as efficient as possible. 

Coming, then, to the consideration of sea-going ships, the 
first indispensable quality is high speed. The late Admi- 
ralty considered 14 knots the least velocity that our iron- 
plated frigates should possess. Mr. Scott Russell, in’ the 
pamphlet before adverted to, suggests the construction of 
six classes of vessels, all of which shall have a speed of not 
less than 15 knots. “Speed,” as he says, “implies choice 
of time for action. Choice of time implies also generally 
choice of place for action. Give to an admiral choice of 
time and choice of place, and he must be a sorry com- 
mander, indeed, who cannot win you the battle.” The next 
quality to be demanded is what has been ealled “ practical 
impregnability,” such as that of the Warrior for example. 
A fast steamship, covered with 43 in., or even 6 in, iron 
over the whole of her exposed portion, could unquestion- 
ably be built, and so far as existing ordnance is concerned 
would be absolutely impregnable. — But her proportions and 
her cost would be very great. Partial impregnability 
may, therefore, be accepted with advantage ; that is, we 
may content ourselves with the means of keeping afloat, 
and a stout battery for our men to fight behind. Various 
modes of obtaining these desiderata have been devised. 
The Warrior, as we saw, has her midship portion enclosed 
in shot-proof walls, extending from below the reach of shot 
up to her “ plank sheer.” The Defence and Resistance are 
similarly formed; but their defended portions bear so small 
a proportion to their whole bulk that they are much more 
liable to be disabled than the Warrior, and may even, we 
believe, be sunk by shot. In the new vessels lately ordered 
by the Admiralty the plating has been continued from bow 
to stern over portions of the hull; but these being mere 
coast defence craft, do not properly fall within ow’ present 
inquiry. <A mode of construction was described yesterday, 
at the Institution of Naval Architects, by Mr. Charles 
Lungley, a Thames shipbuilder, which seems to mect the 
necessities of the case fairly, and perhaps sufficiently. — Ile 
proposes to plate the ship * between wind and water,” as 
seamen say, ¢.¢., a little above and below the water line. 
At the height of the upper part of this plating he throws 
across a shot-proof deck, which, as it will always be struck 
very obliquely, need only be covered with thin iron. He 
stops the side-plating, and that of the deck, short of cach 
om and places shot-proof bulkheads across, as in_ the 
Warrior, to keep the ends light. With these arrangements 
no shot or shell can enter the body of the ship below the 





water, and she cannot, therefore, be sunk or have her 
machinery disabled, by an enemy. The upper part of the 
ship is formed as usual, except that in convenient positions, 
and at any required height above the water, he builds shot- 
preof batteries for the gunners to fight behind, and con- 
nects these batteries with the lower part of the ship by 
shot-proof trunks, through which ammunition is passed 
up from below. When the ship is to go into action all 
the “idlers” are to be sent below, so that however much 
the unprotected parts of the ship may be knocked about 
on one will be injured. ‘This plan seems to promise a 
great reduction in the weight of the hull, as compared ‘vith 
the Warrior, without detracting from the good qualities of 
the ship. At the same time it offers a much better resistance 
to elevated and vertical fire than the Warrior possesses, as 
descending missiles would have to pass through the deck 
above, and then encounter the plated deck below. 
But, whatever devices may be adopted, we shall probably 
have to content ourselves with partial defence. ‘This, how- 
ever, may afford us practical impregnability. It ought to 
be observed that Mr. Samuda, the eminent shipbuilder, 
stated, at the discussion yesterday, that a ship like the | 
Warrior may be plated trom bow to stern with 6 in. iron, | 
and still be some hundreds of tons lighter than that vessel, 
provided the imner iron side, timber backing, and transverse 
plated bulkheads be done away with. 

We have now to consider the six classes of vessels which 
Mr. Russell recommends the Admiralty to build. He first 
describes his “iron first-rate.” This is to carry 100 guns, 
and in order that she may do this at a speed of fifteen 
knots she must be of 10,000 tons burden, and 2,500 horse 
power. She is to be in all respects a thorough sca-going 
ship, and will carry fuel for 5,000 miles. He tells us that 
she can be fully equipped and armed for £750,000, He 
next proposes an iron frigate, which is to be a little larger 





than the Warrior, in order that she also may carry fuel tor | 


5,000 miles, which is very far beyond the Warrior's steam- 
ing powers. She must ‘be of 7,000 tons, instead of 6,000. 


She will then carry fifty guns, instead of thirty-six, and 


| light. 
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will cost, with her equipment and armament, £500,000. 
Then follows an iron corvette, which will not differ mate- 
rially from the frigate, except in size and armament. She 
will have the same speed as the others, and will take coal 
for the same distance ; but she will carry but twenty guns, 
will be of 5,000 tons burden, and will cost, complete, 


£300,000. Mr. Russell gives the following compara- 
tive view of these three classes of vessels :—* These 
classes have all been designed with a view of 
being able to act together as a fleet at sea, in 


all weathers, and under all the circumstances which 
the widcely-disperscd dominions of her Majesty re- 
quired. ‘To act together they must all have the same 
speed; to take to sca on a long voyage, they must all have 
coal for 5,090 miles ; and they myst all have such propor- 
tions of structure as will make them good sea-boats. In 
comparing these classes, it will be observed that the largest 
It cost £7,500 per gun; the second 
class costs £10,000 per gun ; the third class costs £16,060 
per gun. ‘This comparison of price is very important. It 
establishes this conclusion 
voyage being given, the larger ship is the 
and the cheaper. Everything, therefore, seems to be in 
favour of the larger ship. But there exist uses for whicha 
large ship is wanecessary ; and there are others to which a 
small ship alone is applicable. Small draft of water, 
narrow channels, as well as small enterprises, require 
smaller and admit of less costly vessels. Wherever, there- 
fore, a large fort is to be defended against a powertul 
enemy, or a channel cleared of a powerful fiect, or the 
powerful batteries or fortresses of an enemy are to be over- 
powered, or the fleet of an enemy to be pursued or de- 
stroyed, the large ship will have every advantage, economy 
even included. It is an important point in the construction 
of these three great classes of iron steamships of war, that 
though much larger, more powerful, and faster than the 
existing classes, they need not draw more water, and thus 
will be able to enter the same harbours.” The vessels just 
described are all to be made shot proof; on a similar prin- 
ciple, we presume, to that adopted in the Warrior, but with 
the whole of the guns protected. 
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better bargain, 


We may well pause here to observe for a moment the 
extent to which the cost of ships of war, gun for gun, is 
increasing. Here is Mr. Scott Russell, whose estimate may 
be relied upon as the very lowest which scicnee can furnish 
us with, telling us that for three ships, which will carry 
but 170 guns in all, we must pay upwards of a million and 
a-half of money, or at the rate of nearly £10,000 per gun ; 
whereas, the estimate current among our fathers was but 
£1,000 per gun. So that the cost of a war-ship has vir- 
tually increased almost ten-fold, in half-a-century! ‘There 
is, however, one great redeeming feature in this iron fleet 
project, for when we have once built such a fleet we shall, 


as Mr. Russell says, “pay for it, and are it,” instead of 


secing it devoured by dry rot as soon as it is built, as is 
often the case with our wooden ships. At the same time, 
all chance of our ever perusing the Naey £stinates with 
pleasure seems to be denicd to us. 

In addition to the three classes of vessels already described, 
Mr. Russell proposes three smaller classes. ‘These are to 
comprise an * iron steam-clipper,” an “iron steam-sloop,” 
and an “iron steam-despatech boat.” The clipper is to 
carry ten guns, four only of which have perfect shot-proof 
protection. ‘The boilers, machinery, and magazines «are 
similarly protected. ‘The rest of the ship is impregnable 
to shell under ordinary circumstances, and the remaining 
six guns are as much protected as they would be in existing 
ten-gun ships. She is of 2,500 tons burden, has a speed of 
15 knots, and costs £160,000. She is to act in water where 
a vessel drawing sixteen feet only can safely manovuvre, 
such as the Baltic. She would, of course, be far superior 
to any existing ship of a similar size. The sloop is to 
have her vital parts made shell-proof, and, from some 
points of fire, shot-proof. She is to carry ten of the 
largest guns, placed so as to fire simultancously, parallel 
to the keel, or nearly so. She is of, 2,000 tons 
burden, has a speed of 13 knots, and costs £1%0,000. She 
is no match for the iron classes above her, but is an over- 
match for a larger ship of the wooden class. ‘The despatch- 
boat is built for speed alone, carries ten guns, and possesses 
partial protection in a small degree ; but she performs 16 to 
17 knots, that she may keep up communication between the 
rest of the fleet. Myr. Russell also urges the construction of 
a gunboat flotilla of iron, for use in shallow and smooth 
water, both for attack and defence. Subdivision of risk, 
and multiplicity of attack, are, of course, the advantages 
which all such vessels possess. The fiotilla is to comprise 
four classes of boats: first, a boat of the smallest class, to 
carry a gun of the largest class; secondly, 2 paddle-wheel 





| despatch-vessel, to go one with every ten of the smallest 


gunboats; thirdly, a boat similar to the first of the gun- 


| boats, but larger, for the purpose of being sent further from 
| home, and on voyages where small draft of water is of less 


consequence; fourthly, a still larger and more powertul 


| vessel, to strengthen the previous class, and to be de- 


spatche l singly on detached service. 


that the speed and leneth of 





It will be seen that the designer has abandoned the use 


of impregnable plating, to a greater or less extent, in all 
the smaller classes of his vessels.“ It is physically impos- 
sible,” he says, * to give suc h vessels the speed required to 
manwuvre with the fleet, and at the same time the draft of 
water necessary, and a heavy armament enclosed in shot- 
proof walls.” All intelligent investigation of the subject 
must lead to this conclusion, 

The main conditions and limitations of the iron war-ship 


problem, which is certainly the greatest practical problem | 


of this age, are now betore our readers. Mr. Scott Russell, 
as we have already scen, is an advocate of light hulls. and is 
therefore likely to view this problem in the most favourable 
What he proposes, thereiore, is, in all probability, 
the ve ry least that will have cre long to be accomplished ; 
we acknowledge that we s< 
with a cheaper iron ficct than he recomimends. How 
momentously important is it, then, that the Government 
should promptly deal both wisely and vigorously with this 
question? In conclusion we feel bound to say that My. 








no way of furnishing ourselves | 
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Scott Russell deserves thanks for this timely and well- 
considered remark. As the Admiralty have not a single 
ironship-builder in this service to advise them, his sugges- 
tions cannot fail to be of essential value to them. 


HEAT AND STEAM. 

ON another page will be founda communication from Mr. 
Williams on the above subject. It is addvessed, of course, 
to the Editor of THr ENGINEER, and purports to be a 
reply to an editorial article which, we are told, with much 
reiteration, was written by “our writer.” Without dis- 
cussing the questionable courtesy, not to say impertinence, of 
this attempt to break through the editorial impersonality, 
for the par} e of promoting a yp rsonal controversy, we 
shall, out of consideration for the importance of the subject 
in dispute, take up Mr. Williams’ letter at some length. 
We may as well decline at once the compliments which 
Mr. Williams proffers us for such former allusions of ours 
as he has evidently mistaken for unqualitied endorsements 
of his views. We will admit that we were disposed to 
defer much to so high an authority, the more so as there 
has been more cr less confusion of ideas among nearly all 
who had previously written upon the subject. But, if to 
hold that there can be no interchange of heat between steam 
and water be cssential to “ fairness and a spirit of philo- 
sophical investigation,” then Mr. Williams may at once set 
us down as neither fair nor philosophical. We certainly 
endeavoured to present owr readers with a fair statement 
of Mr. Williams’ views, but we did not thereby forfeit our 
privilege to expose their fallacy, either on the spot, or on a 
subsequent occasion, when their true character might be- 
come more apparent. 

We have no desire to discuss the origin and nature of 
steam in 2 captious spirit, nor need Mr, Williams suppose 
that we would rest such a discussion on merely apparent 
phenomeng, as distinguished from the elementary nature 
and properties of matter. We adopt the Atomic Theory— 
that is to say, the hypotheses known by that name— 
because it has been found to be everywhere in harmony 
with facts. We adopt Dalton’s explanation of diffusion for 
the same reason ; but Dalton never applicd it to an alleged 
diffusion of steam in water, and it is the question whether 
Dalton’s law is or is not so applicable that is now at issue. 
If it be, Mr. Williams is right; but when we attempt to 
make the application we are at once confronted with the 
necessity of adopting conclusions which would form excep- 
tions to everything known of the nature of heat and 
matter. An atom of water will reccive heat from iron 
and be “converted into steam;” the steam, too, will im- 
part its heat to iron and resume its former state and 
propertics. So, too, water will receive heat and 
boil when heated air is allowed to pass through it 
The water held in suspension in “wet steam” will receive 
heat from superheated steam, and be thereby converted 
into steam. Why, then, shall not an atom of water, not 
surrounded with heat, attract heat from another atom of 
water, which, being thus surrounded, is designated by Mr 
Williams as “an atom of steam ?” Upon “Mr. Williams? 
theory, however, such an interchange would be impossible 
as will be evident in the following Suppose . 
quantity of water, comprising, say, cight millions of atoms 
at GO deg., to be brought under the influcnce of additional 
heat. and thereby raised to an apparent temperature of 
212 deg. On repeating one of Mr. Williams’ experiments 

‘that of pouring out the water thus “heated” (to quote 
the ordinary term)—one cighth of the weight, otherwise 
one million of the original cight millions of atoms of water 
will, after a time, disappear in evaporation. The fact that 
these atoms have thus assumed the state of vapour is taken 











Case, 


| by Mr. Williams as proof that they existed in that state in 


the water. ‘“ Where,” he asks, “do they come from, if 
they did not thus exist?” We will answer him presently 
and will now only point to the fact that, if such “atoms of 
steam” did exist in the water, they must have existed in 
contact with seven times their own number of unvaporised 
atoms at say 32 deg.—the steam atoms imparting no heat 

the water atoms receiving none! Of course, too, these 
so-called “ atoms of steam” must have existed in a state of 
density, nearly equal to that of water, the distance from 
the centre of one “atom of steam,” to that of any one of 
seven atoms of water, being hardly more than that between 
the centres of two atoms of water by themselves. Since the 
steam thus “ diffused,” if diffused it be, has none of the elastic 
or repellent properties which would be exhibited by the 
same weight of disengaged steam, we can only suppose it 
to be steam by supposing it to be liquid steam; the evident 
absurdity and self-contained contradiction of which 
term Mr. Williams, in his letter, has been at some pains 
to heighten, upon the hasty and gratuitous assump- 
tion that we have insisted upon the existence of such 
a nondescript substance, whereas we have only shown that 
his theory would imply the existence of something which, 
if steam, has no recognisable property, except its tempera- 
ture, to distinguish it from water. Water, of course, 
absorbs ammonia and chlorohydric and fiuoborie acids 
(indeed, almost any gas liquefiable under a moderate pres- 
sure) with such avidity as to reduce those gases to the 
liquid state ; but they still remain distinct in substance and 
nature from water. But, with regard to steam, what is 
there to distinguish it from water, when a vaporous atom 
exists, if it can exist, among atoms of water. and in hardly 
more space than that occupied by any one of them ? 

Here, we think, we have reached a point where Mr, 
Williams will be able to obtain clearer views than he has 
vet done of the real distinction between steam and water. 
Chemistry, 2s Mr. Williams is aware, affords conclusive 
proot that ice, Water, and steam have the same clementary 
constitution. ‘The term water—although commonly applied 
to but one of the states in which that triaform substance 
occurs, Is, Chemically, inclusive, and the three states may 
be designated respectively as crystallised water, liquid 
water, aud vaporous water. These terms are mentioned, 
not with a view to their present application, but as those 
which a strict consideration of the substantial identity of 
water, in its different states, would require. Upon’ the 
Atomic Theory of matter—which theory, although only a 
philosophical hypothesis, is in perfect agreement with ‘ob- 
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served facts—water is composed of pairs of ultimate atoms 
(HO), each one of which is indivisible, and each pair 
being, as far as the ordinary effects of heat are concerned, 
inseparable or undecomposible. Being indivisible, an atom 
must necessarily be impenetrable, and inexpansible as well 
as incompressible. Heat may enter between separate atoms, 
still further separating, but not enlarging them; but upon 
no accepted principle can heat penetrate within an atom. 
Atomically considered, matter cannot well be conceived to 
have any temperature whatever, that of a mass of matter 
being due, upon the only logical deduction, to the presence 
of heat among, but not in the atoms, just as water may 
enter the interstitial spaces in a collection ef shot, without 


penetrating any one of the diminutive leaden spheres of 


which such a collection is composed. Heat, although im- 
material, and therefore imponderab nevertheless, 
measurable by its effects, and the change from one to another 
of the three states of water, depends upon 2 variation in 
the quantity of heat present. It is not to be interred, 
however, that water can combine only with a definite 
quantity of heat in any one ef its three states, for we 
heve no reason for admitting any exception in the 
general mode in which heat acts upon matter—to wit, by 
gradual inter-atomic penetration and proportionate sepa- 
ration of atoms, as in metal 

ence of heat at an infinitely low temperature, an actual 
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| decomposed. 
tals. We can conceive the exist- | 


privation of heat never, perhaps, occurring in any collection | 


and ice unquestionably affords an instance of a 
wide thermometrie range, varying from the lowest attain- 
able cold up to 32 deg., through which vange ice may 
receive heat (be “heated”) without liquefaction. In 
addition also to the heat of vaporisation, steam, it is well 
known, may besuperheated toa great extent, it being under- 
stood that the heating apparatus is formed of such materials 
as will not deoxidise the steam, which, otherwise, would be 
decomposed, with the union of its oxygen to a base, and the 
liberation of its hydrogen. The liquetaction of ice marks 
a certain degree of gradual accumulation of heat in water, 
and the vaporisation of liquid water marks another and 
still higher degree of accumulation of a similar kind. 

Having obtained a view of the identity of aqueous atoms, 
whether cohering as ice, or,—when separated by heat—ina 
state of nearly perfect mobility, or, yet again—when still 
further separated but not enlarged by heat—oecupying the 
centres of mutually repellent spheres, or * steam” atoms, 
it will not be difficult to follow the process of vaporisation 
step by step. For a single atom of water requires succes- 
sive additions of heat before it can rise, as steam, from the 
heated liquid mass within which it retains the mechanical 
properties of an atom of a liquid. 

The extent to which heat will collect around an atom of 
water has no known limit, inasmuch as the limit to the 
superheating of steam has never been ascertained. As soon, 
however, as heat is imparted to an atom of water, lying, we 
will suppose, on a plate of iren, the repellent property of 
the heat is exerted, not only to separate the atom from 
other atoms of water, but to project it also from the plate 
itself. Against this effort the inertia and gravity of the 
atom of water are, for a certain small space of time, 
opposed. That is to say, the accession of heat and the pro- 


of atoms; 

















jection of the atom cannot be considered as simultancous. 


By the time the resistance to motion of the atom is over- 
come, a quantity of heat will have been accumulated 
around it, sufficient to give it all the properties of an equal 
weight of steam. All that is material of this steam is 
still identical, in every respect, with the original atom of 
water. 





The atom is passive, although tie repellent influ- 
ence surrounding it may extend through a space some 
thousands of times greater than that occupied by the atom 
itself, the numberless millions of atoms in a grain (in 
weight) of water being so separated as to occupy, under 
atmospheric pressure, say, 1,642 times their original gross 
bulk. In other words, the diameter of the spherical space 
through which the repellent influence extends, is nearly 
twelve times greater than that of the still unenlarged 
atom. If the atom is obstructed in its bound from the 


heating surface, as by the probably diminished mobility of 


the water under great pressure, more heat will be taken up, 
Regnault and others having found that high pressure 


steam contains more actual heat than the same weight of 


low pressure steam. But in no case can the heat collected 
about the atom be called an “ equivalent,” in the chemical 


sense of the term, since, as far as we know, any amount of 


heat may be so collected. It would be as reasonable to 
speak of an equivalent of light. 
whose articles have been written under the avowed inspi- 
ration of Mr. Williams’ own teachings) has hastily intro- 

in its enthusiastic 


We inight as 


duced the novel term, “atom of heat,” 
¢fiorts to support Mr. Williams’ views. 
well speak of an “atom” of electricity. 
The quantity of heat collected about the atom of water 
(for there is no such thing, strictly, as an atom of steam) 
has no constant relation to the t amperature at which that 
heat may manifest itself to the senses or the thermometer. 
rhe temperature will rise in a certain proportion as the 
space, Within which a elven repellent force is comprised, is 
rest ed. ‘The same quantity of heat, according to the 
hin which it balances a gi ‘ may indicate 
any iempcrature from zero to 1,200 deg., or even 12,000 
deg. Fahrenheit. Air, at the fre exing point, may, and 
indeed does, impart enough heat to water, atom by atom, 
to convert it to stcam (for vapour and steam are identical), 
but the s 
ea 
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tig@iven rorce, 


am will be of ve rv low tension. Hf it were pos- 
upress the repellent property surrounding an 
water thus vaporised at applying 
pressure by some means which would ne r abstract’ noi 
lmpart heat, the tempera of the constant quantity of 
heat around the atom might be raised to an intensity 
measurabie by thousands of dk ‘ 

Having surrounded the atom of water with heat. we arc 
now to show Mr. Willisms what hecomes of it. If there 
were no atoms of matter at hand, standing ready to absorb 
a portion of this heat, the heated atom of water would 
remain what Mr. Williams would call “an atom of steam.” 
It imparts heat, however, to the first cooler atoms of matter 
which it meets, these being atoms of water. The envelope 
(if we may so term it) of heat is reduced in thickness to 
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atom ot! 32 deg., by 
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A contemporary (some of 


| deny tx toto that an ounce, or an 





clothe other atomic applicants, and these, in turn, clothe 
others, more and more thinly. The repellent property with 
which the atom of water was originally invested gave it a 
displacing power, under atmospheric pressure, nearly 1,700 
times greater than it originally possessed, its weight re- 
maining the same. This displacement causes it to rise 
among the atoms of water above it, and its heat is thus 
brought within their powers of absorption. In any bulk 
of water, probably that even of one grain weight, the first 
atom of water vaporised is not likely to retain its vaporous 
properties and thus reach the surface. It gives off its heat 
so rapidly that its rise is greatly checked, not rising, as 
some authors have imagined, directly to the surtace “to 


give off its steam,” an achievement which, we agree with } 


Mr. Williams, would be altogether miraculous. Hence, 
instead of there being “a rapid circulation on the appli- 
cation of heat,” there is, as Mr, Williams has found by actual 
trial, a very sluegish circulation indeed. 

But, supposing an unfailing source of heat in contact 
with the water, does it go on, in the liquid state, taking up 
heat and equalising it throughout the mass? If there was 
no outlet for the heat these processes would continue, no 
one can say to what extent, or at least until the water was 
If pressure be exerted on the water it may 
be heated up to 500 deg., or even above 1,000 deg. It may 
be so heated that, on the removal of the pressure, all the 
water will burst into steam, and even highly super-heated 
steam at that. 
the atoms of liquid water, although less in quantity than 
that surrounding the atoms which have been raised in the 
vaporous state, becomes after a while equal to it in inten- 
sity or temperature, and the heat around the vaporised 
iutoms being of an intensity of 212 deg. under atmospheric 
pressure, the atoms collected in the liquid state will not, 





The heat, however, accumulating around | 


| 


when heated to that degree, receive further heat from | 


vaporised atoms, of the same temperature, although con- 
taining tive times as much heat; just as a pound of iron, 
heated to 800 deg., cannot be heated by 10 Ib. of iron 
also heated to 800 deg. This diffusion of heat being 
arrested, therefore, at or about 212 deg., all further 
heated atoms will be carried at once to the sur- 
face, thereby producing ebullition. We may remark 
here that Mr. Williams has ingeniously made out, 
to his own satisfaction no doubt, that an atom of water 
cannot receive heat at all, at least from what he calls * an 
atom of steam.” Ou pages 45 and 115 of his book, to 
which his letter refers, he assumes the non-conductibility 
of water upon the authority of those who have attempted 
to heat it in its mobile state; and if, he says, water can 
impart no heat (to an “atom of steam”) it can receive none 
(from such an “atom).” Why this distinction between 
steam and other heating bodies? If water cannot receive 
heat from vapour it cannot receive it at all, especially as 
the water and steam atoms are identical, in every respect, 
being indivisible, (except that the hydrogen and oxygen 
are separable), impenetrable, inexpansible and, atomically, 
absolutely destitute of internal heat. They are either this, 
or the Atomic Theory is untenable. For our own part we 
see no reason for doubting that water is an excellent con- 
ductor of heat ; only the moment an atom is surrounded by 
a repellent influence its displacement is increased, and it 
rises, removing with it the heat, which otherwise would 
have gradually diffused itself below as well as above. 
Crystallised water (iec) will furnish an instance of the 
conducting power of water. 

If the heat collected around the atom of water come from 
the air above, the surface atoms, rising as they take up heat, 
will pass off without any rapid increase of heat or tem- 
perature in the lower strata. ‘This heat, as we have said, 
will be taken up by waier at 52 deg. from air at 33 deg., 
and the production of steam will go on just the same as, 
although slower than, at 233 deg. or 333 deg. 

Finally, we are “defied” by Mr. Williams to answer 
from whence came the steam in the “ pan experiment,” 
when water at 212 deg. was cooled down to 60 deg. with 
the disappearance of one-eighth of its weight as vapour. 
We do not perceive why we should be “defied” to 
answer so simple a question. We will answer it will- 
ingly, however, although we should have _ preferred 
invitation to defiance. In the first place we must 
“atom,” of steam 
existed in the water at 212 deg., provided there was no 
ebullition. We thus adopt the ground which Mr. Williams 
seems to suppose is to give way under our fect. It appears 
impossible to him that both the vaporisation and 
evaporation take place, in this case, at the surface, and at 
the surface only. But, notwithstanding the mysterious 






property which the Great Creator has bestowed upon | 


mnatter 
its atoms 
water being hotter than the air above it, and other matter 


that of receiving and accumulating heat among | 
no such accumulation can be permanent. The | 


around it, slowly gives off its accumulated heat on every | 
| parts of the machinery is not supposed, but, with high- 


side. ‘The repellent property of the heat among the atoms 
would tend to separate them in every direction, but as any 
force must always manifest itself first at the point of least 


resistance, the surface atoms are the first to yield. The | 
instant they begin to leave the liquid mass, however, the | 


heat enveloping then is, pro tanto, ve moved from the repel- 
lent force of that around the atoms below ; the range of 
repellent action is increased, and the temperature or inten- 
sity of the heat is correspondingly diminished ; thus the 
atom, before it rises in “ steam,” is in a condition to attract, 
say, five times the quantity of heat which it originally had 
about it. All this heat comes from that stored up below, 
and before the inertia and gravity of the atom of water can 
atom, thi re upon, bounding up as 


This process gocs on, successive strata 





be overcome, the 
vaporous water. 

of surface atoms being evaporated until the heat within and 
above the liquid mass is in equilibrium. ‘The heat escaping 
it the bottom and sides of tie vessel can not, in the same 
manner, collect around any atoms in those parts, since any 
tendency towards the divergence of atoms there is restrained 
by the unyielding sides of the vessel, and the temperature 
of the enveloping heat remains unaffected. We hope we 


have answered Mr. Williams fully, and our readers, we are 


inclined to think, Will have had patience with us, notwith- 
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in doing so. Having long since adopted Lord Bacon’s advice, 
which Mr. Williams has so kindly commended to our atten- 
tion, we willmerely add the hope that it may be acted upon 
by all who in any way take part in the discussion of questions 
like those involved in the consideration of Heat and Steam. 


STEAM ECONOMY. 

THERE will never be absolute economy in the use of 
steam until engineers and the public become familiarised 
with pressures measurable by hundreds of pounds per square 
inch. It is, of course, cheaper to work one hundred indicated 
horses power, with an expenditure of two tons of coal per 
day of ten hours, than to burn three or four tons with the 
same result. But the exertion of one hundred horses 
power, with a consumption of even but one ton of coal daily, 
could not be considered as economical, except in comparison 
with such excessively wasteful expenditures as the higher 
of those just supposed. For, with steam of 300 Ib. per 
square inch, expended down to 1 1b. (or 13°7 Ib. below the 
atmosphere), we should be able, were the imperfections 
attending our present construction of steam-cngines once 
remedied, to obtain the amount of power just mentioned 
with but six hundred weight of coal daily ; that is to say, 
with 10 1b. weight of steam, at 300 Ib. pressure, raised 
from every pound of coal, and expanded to the limit of 
rarification in a good condenser, the consumption of coal 
would not—were there no loss of heat in the boiler, steam- 
pipes, and, more especially, within the cylinder—exceed 
10 oz. or il oz. for every horse-power exerted per hour, 
This may be called economicai, although in such workin 
the actual work derived from every pound of coal weulll 
not amount to more than one-sixth of what theory shows it 
to be possessed. A pound of good coal is demonstrably 
capable of imparting as much heat during combustion as 
would evaporate 15 1b. of water froma temperature of 212 deg. ; 
this is equal to the impartation of nearly 15,000 “ units 
of heat,” each unit being equal in value to the power re- 
quired to lift 1 lb. 772 feet high, the whole oan of coal 
affording an amount of heat, therefore, equal to 11,464,300 
“foot pounds,” whereas an hourly horse-power is equal to 
but 1,980,000 foot pounds, or 33,000 Ibs, raised one foot 
high per minute, for 60 minutes. Thus the ultimate 
limit of economy would be the exertion of one horse power 
per hour, with less than 2 0z. of coal. This rate of —— 
ture would represent a consumption of 90 tons of coals in a 
trip of the Great Eastern from England to America, work- 
ing at a constant power of 8,000 horses for nine days! A 
vessel like the Persia would, in the same way, consume 
about 35 tons, where she now burns 120. Such extreme 
views of the inherent capabilities of coal and steam are 
justified by all that is known of the real nature of those 
substances, and whether anything at all approaching the 
indicaied results be ever realised, there is no harm in occa 
sionally referring to the facts which demonstrate that they 
are unattained only because we have not learned how to 
secure them. The direction in which we must at present 
look towards their attainment, is that which includes the 
reform of our furnaces and boilers, and the greatest attain- 
able expansion of high-pressure steam in, but without con- 
densation in, the cylinder. Pure water is essential not only 
to economical evaporation, but in most cases to the preser- 
vation of the boiler. ‘The waters in general use are simply 
mineral solutions of greater or less density. But as pure 
water seldom occurs in nature, we are compelled to resort 
to art to procure it. By distillation—and all evaporation 
of ordinary boiler water is distillation—-we can separate its 
really aqueous portion, as in asurface condenser. The con- 
geries of pipes, however, of which such condensing apparatus 
almost necessarily consists, cannot, perhaps, be absolutely 
depended upon for uninterrupted working—year in and 
year out. If such a condenser fail, the boiler must either 
be fed with such water as may be accessible, or, if 
it is of a construction to choke rapidly by  incrusta- 
tion, it must be withdrawn from use. It is a fact 
that multitubular boilers, with small tubes, do soon 
choke when evaporating high-pressure steam from 
sea-water, and it is upon the sea that economy of fuel is 
most important. Because it is only with a low pressure 
of steam, and either a constant blow-off or a constant 
abstraction of brine by pumps, that such boilers have been 
found to keep clean at sea, only low-pressure marine 
engines have been generally adopted. The American sea- 
going steamers, many of the largest of which are fitted 
with surface condensers, do not, however, carry steam of a 
pressure above 25 Ib., that is to say, their engines and 
boilers are proportioned to a pressure at which the latter 
can work: safely and uninterruptedly, whether distilled 
water or brine be used. ‘This adherence to the old low-pres- 
sure system is the best proof that the surface condensers, 
thus far made, are not. considered, under all circumstances, 
as worthy of entire dependence in long voyages. That 
they are greatly more lable to derangement than other 


pressure boilers of the usual construction, the failure of the 
former would unquestionably render it necessary to 
stop the latter. If we had a boiler which, whilst 
generating high-pressure steam from pure water, could, 
upon occasion, also do so safely, although with less economy, 
from brine, the greatest bar to the use of high-pressure 
steam at sea would be removed. The principle of the 
boiler which will fulfil this condition has been for some 
time familiar to engineers, and we must express our surprise 
that it is not being more rapidly developed in practice. It 
is that of restricting the action of the fire to tubes, filled or 
nearly filled with water, the circulation of which is 
maintained, forcibly, by a pump. A separate receiver, 
wholly out of the influence of the fire, and clothed to prevent 
radiation, contains the greater part of the water to be 
employed in the process of evaporation, as well as the 
steam disengaged from the water whilst passing through 
the tubes. ‘The feed-water being pumped into the receiver, 
the circulating pump, the work of which is by no means 
heavy, frees it repeatedly through the tubes, a given 
quantity of water being sent through, on the average, ten 
or a dozen times, before being completely evaporated. A 
great firm of engineering contractors, who are mixed up in 


standing the great amount of space which we have occupied | heavy operations all over Europe, |are in possession of the 
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patent for means for securing this forced circulation, but 
their multifarious concerns have apparently prevented their 
doing it justice. It is to be regretted, for the cause of 
steam engincering, that so valuable a principle should, 
whilst having been monopolised, be so negligently managed. 
Upon the proper introduction of the system, steam economy, 
at least at sea, is, we think, greatly dependent. 


LAW INTELLIGENCE. 


COURT OF COMMON PLEAS, Fersrvary 21, 


(Sittings at Nisi Prius, at Guildhall, before Lord Chief Justice Exur 
and a Special Jury.) 
GLASS AND ANOTHER v. BUSWALL. 

Mr. M. Chambers, Q.C., Mr. Cleasby, and Mr. Bidder were 
counsel for the plaintiffs; Mr. Bovill, Q.C., Mr. Denman, and Mr, 
Quain for the defendant. 

The declaration stated that the plaintiffs were manufacturers of 
electric telegraph cables, and were about to lay down a submarine 
telegraph cable; and that the defendant, intending to injure the 
plaintiffs, drove and caused to be driven an iron nail into the said 
cable, whereby the said cable became injured, spoiled, and useless, 
whereby the plaintiffs incurred great charges and losses in and about 
the taking up and repairing the cable. 

The plea was “ Not guilty.” 

The plaintiffs’ case was that in September, 1858, they were 
employed, in pursuance of a contract they had entered into, in 
laying down a telegraphie cable between England and Zandvoort, 
in Holland, and had sent out a quantity of the cable on board a ship 
of theirs, the William Cory. On the 22nd of that month it was 
discovered that the cable, which was tested every ten minutes or a 
quarter of an hour, had sustained injury, and it proved on examina- 
tion that the wire No. 2 had ceased to act. This involved the 
necessity of taking up part of the cable (which, together with other 
matters thereto incidental, involved a cost to the plaintiffs of between 
£7,000 and £8,000), when it was discovered that a nail had been 
driven into the cable by some person on board, which had caused 
the damage. ‘The plaintiffs consulted Messrs. Humphreys and Co., 
solicitors, as to the means to be adopted for discovering the per- 
petrators of the mischief, whose advice was to offer no reward, but 
suffer the matter to rest, in which case something might possibly in 
time “ooze out.” This course the plaintiffs adopted, and about 
Christmas, 1860, in consequence of certain proceedings in Chancery 
between Messrs. Newall and Co. (who are also telegraph cable 
manufacturers), and the plaintiffs respecting sundry alleged in- 
fringements by the plaintiffs of a patent of which Messrs. Newall 
and Co. were proprietors, for “ paying out” marine telegraph cables, 
it became necessary for the plaintiffs to institute certain inquiries of 
some of the crew of the William Cory, and one of them, a man 
named Curtis, being questioned and exhibiting symptoms of guilty 
confusion, was taxed by one of the plaintiffs with having damaged 
the cable, which he admitted, alleging that he had done so at the 
instigation of the defendant, who is the foreman and confidential 
agent of Messrs. Newall and Co. ‘lo this effect Curtis, who was 
called as a witness on behalf of the plaintiffs, gave evidence ; stating 
also that it was at the defendant's instance that he sought for and 
obtained employ on board the William Cory, in order that he might 
have an opportunity of damaging the cable, which he did as above 
stated, 

The defendant, who was also called, utterly denied the truth of the 
statements of Curtis with respect to any instruction from him 
(defendant) respecting the injury of the cable, alleging that the 
instructions given to Curtis simply referred to watching the mode of 
“ paying out” the cable, with a view to the protection of the patent 
of Messrs. Newall and Co. 

The learned judge having summed up, the jury, after a lengthened 
consideration, found a verdict for the plaintiffs, the amount of 
damages to be the subject of reference. 








COURT OF EXCHEQUER, Fes. 26. 
(Sittings at Nisi Prius, at Guildhall, before the Loxv Cuter Bano 
and a Special Jury.) 
THE SOUTH-EASTERN RAILWAY COMPANY 0. WARTON, 

Mr. Lusn, Q.C., and Mr. Welsby were counsel for the plaintiff; 

Mr. Knowles, Q.C., Mr. Bovill, Q.C., Mr. Phipson, Q.C., and Mr. 
Henry James appeared for the defendant. 
» This case was resumed on Tuesday. The action was brought to 
recover damages from the defendant for the improper and insuflicient 
construction of the Grove and Strawberry-hill tunnels on the 
Hastings and Tunbridge Wells line of railway. 

From the history of the transactions between the parties it 
appeared that in April, 1847, the defendant and a Mr. Warden 
entered into a contract with the plaintiffs to make a line of railway 
from ‘Tunbridge Wells to Robertsbridge, the conduct of the work 
being placed, by the terms of the contract, under the control of the 
plaintiffs’ engineers, who were empowered to object to and replace 
defective work, reject defective materials, dismiss incompetent work- 
men, and authorise, and if necessary require, deviations from the 
contract. ‘The works were to be completed to the satisfaction of the 
company’s engineer, 2nd payments were to be made from time to 
time upon his certificate to the defendant, and the balance was to be 
paid upon his tinal certificate. Certificates were made and money 
paid, and the works completed in 1849. Three years afte-wards 
Mr. Drane, the then engineer of the company, finally certitied that 
the works were completed, and a balance of £13,397 19s. 7d. was 
paid to the defendant, when it was agreed that the receipt to be 
given by Tan should be settled by counsel, and, as a claim had been 
made by the defendant for compensation for the delay oceasioned by 
the company in the completion of the work by the defendant, that 
question was left open, and it was ultimately sent to arbitration, 
under which the defendant was awarded £1,130. The writ in the 
present action was dated the Sth of November, 1855, and was served 
in April in the foliowing year. The defendant denied by his pleas 
any breach of his contract, and set up that the plaintiffs accepted the 
work done in lieu of the work contracted for. 

Mr. Ashcroft was called on the part of the plaintiffs, and stated 
that his attention had been called to the state of a tunnel not within 
the defendant's contract, and that had led him to inspect all the 
tunnels on the plaintiffs’ line. He tested the Grove and Strawberry- 
hill tunnels by breaking holes through the sides and crowns of 
them, to ascertain the thickness of the brickwork. In the Grove 
tunnel he only found one half-brick setting on cement, instead of 
four, The second, third, and fourth rings were stacked in dry, 
which made the work more injurious than beneficial, The intention 
of the contract was to have four thicknesses of brick firmly 
cemented. If the crown of the tunnel had given way, a shower of 
bricks would have resulted from it. The openings showed that 
there were spaces behind the brickwork which ought to have been 
filled in or backed up with earth. The Strawberry-hill tunnel 
proved, when inspected, to be better work. In some places there 
was a thickness of 9 in. of brick and cement, but in no case could 
they tind more than 9 in. Loose bricks were not frequent. He made 
a report to the directors as to the safety of the Grove tunnel; the 

















carefully and others hurriedly. In the Strawberry-hill tunnel in 
some places there were two sets of cement, but, upon the whole, he 
should eall it dry work. About 100 holes were made in each tunnel, 
some of them being in the crown of the Grove tunnel, showing a 
clear space of 2 ft. or 3 ft.; that a pressure on the crown would have 
caused it to fall down altogether, and repairing could not have been 
done ; they must have pulled down the tunnel altogether. There 
were signs of crushing in both tunnels, but he did not observe any 
symptoms of danger when the trains passed through them. The 
bricks showed signs of decay in places. 

Upon cross-examination this witness said that the decay was 
produced by damp, frost, and time; that the sign of crushing was 
confined to the Strawberry-hill tunnel, which resulted from the 
decay he had mentioned; that certificates were given by the 
plaintiff's engineer as the work proceeded; that there was a great 
deal of rock which had to be blasted, and that in all tunnels 
through rockwork a less quantity of brickwork was necessary than 
ordinarily. Upon examination he said that if it had not been 
rock the tunnel could not have stood, and that it was always usual 
to back up with something between the rock and brickwork. 

Mr. Cary said that in the Grove tunnel there were large spaces 
without backing, and that between the upper surface of the crown 
of the tunnel and the rock above the space was so large that he 
believed he could have made his way from one end of the tuimel to 
the other. 

Other witnesses were called to show the nature of the work, all 
agreeing that it was for the greater part what is called dry work, 
and one witness stated that a portion of the rockwork had given 
way, and flattened the crown of the arch in one of the tunnels in 
one particular place. 

Mr. Drane, civil engineer, stated that he gave the final certificate 
in 1852 of the completion of the work, there being no question then 
about the quality of the work or the measurement of it, and that 
there were claims made on both sides. 

Mr. Barlow was called, and swore that he was the principal engi- 
neer of the plaintiffs’ line, and had appointed a Mr, Richardson 
resident engineer to supervise the work, and who at present was in 
Portugal. He had charge of 20 miles of the line, and received his 
instructions from the witness; during that time, he (the witness) 
was much engaged upon other works, and devoted as much time as 
he could to the work in question, paying a visit about once a fort- 
night to the tunnels. It was necessary to back up the brickwork to 
prevent accidents. It was difficult at all times to see the work in the 
tunnels, owing to the want of light, and it was still more difficult to 
detect bad work, as the contractors always took care when they saw 
the engineer coming that the work should appear quite right. 
Richardson had always reported to him that the work was correct, 
and that the brickwork was not allowed to be less than that specitied 
for in the contract ; he had applied to the plaintiffs for more inspec- 
tors to be appointed, but they had refused the application. 

Upon ecross-examination Mr. Barlow said the defendant, after 
seeing the nature of the work, had refused to sign the contract un- 
less he had £10,000 more added to the price, which was done, of 
which sum £7,000 had been paid. The company bought the bricks 
and sold them to the defendant. 

Mr. Knowles, in his address to the jury for the defendant, charac- 
terised the action as a very unfair and harsh one, twelve years 
having elapsed since the contract had been made. ‘The engineer of 
the plaintiffs had seen all the work as it progressed without making 
a complaint or dismissing a workman, and certified from time to 
time, upon which the plaintiffs paid the money then due, If the 
engineer had failed in his duty, then it was very hard that the defen- 
dant should be called upon to pay in consequence, The engineer 
ought.to have protected the contractor, and made his objections in 
the course of the work. The work had been in use for tour years, 
and from that time to the present the plaintiffs had remained quiet. 
Having waited so long they might have waited a little longer, and 
procured the attendance of Richardson, whose evidence upon the 
matter was all-important. 

The defendant was called, and said that after he had seen the 
nature of the work he was called upon to do he told Barlow that he 
would not sign the contract unless the company agreed to add 
£10,000 to the price, which was accordingly done; that the Grove 
tunnel was completed in September, 1848, and the Strawberry-hill 
tunnel in December, 1849; that Richardson was the resident 
engineer, and a person named Clubb was his (the defendant's) 
sub-contractor, and did the work, receiving pay from him as the 
work proceeded; that the witness inspected the work almost daily, 
and the engineer's inspectors were constantly on the spot; that the 
work was completed in 1849, and the final certificate granted in 
1852, and he complained, and was going before the board of directors, 
believing that Drane had put an undue pressure upon him; that 
when he went before the board nothing was said about that, but he 
was asked what he would take to get rid of his claim and settle all 
difliculties ; that no complaints had ever been made to him or reached 
him relating to the tunnels until the time of the arbitration or a day 
or two before. Asheroft had invited Mr. Brassy in his presence to 
go and see how infamously the work in the tunnels had been done, 
and when he (the witness) said that it was enough to have the 
matter sifted by Drane, Ashcroft replied that he would find the 
weight of his little finger heavier than Drane’s whole body ; that he 
never had notice of the manner in which the plaintiffs were testing 
the work, nor did they say how they intended to repair the damage. 

Mr. Clubb was called, and said he was a bricklayer, and had been 
the sub-contractor, and that all the work that had been done was 
done under the supervision of the plaintiffs’ inspectors, and that 


| certificates were granted as the work proceeded. 


After the learned counsel had addressed the jury on behalf of their 
respective clients, 

His Lordship summed up, and said that it appeared to him a very 
extraordinary and monstrous thing that a tunnel 286 yards in 
length should have been constructed with one course of cemented 
bricks instead of four, the loose bricks being put as a superincum- 
bent weight upon the cement, which, if it had given way, would 
probably have closed the tunnel and caused a vast deal of expense 
and labour to dig it out again. If all the tunnels were built in the 
same way he should not be surprised to find that some active 
member of Parliament had moved to inquire into the state of the 
tunnels all over England. It had been said that Mr. Warden was 
no party to the fraud that had been practised upon the plaintiffs, and 





‘he had said himself that he knew nothing about it; but, on the | 


| have been used. 


erown was crushing, and had to be supported to make it secure. | 


The work was examined at the request of the board by Mr. Smith, 
Mr. Jay, Mr. Hill, and the late Mr. Brunel. Both the tunnels had 
to be relined with brick and cement of 9 in. in thickness, which 
made them 18 in. narrower, and 9 in, lower than the contract con- 
templated they should be. The work was done by the company’s 
workpeople, no contractor being employed, at a cost of £4,700 net, 
occupying about six months in point of time, and both the tunnels 
were rendered secure, ° 

Mr. C. F. Day was called, and stated that he tested the solidity 
of the work of the tunnels with a hammer, and found it in places 
hollow, all of which he marked, and gave the bricklayers orders to 
make holes. He found some of the rings laid in dry?and the spaces 
not filled in with backing. Some of the bricks had been laid in 


other hand, it had been said that he must have known how the work 
was being earried out, as the required quantity of cement could not 
It was a juggle between the underlings on both 
sides, and therefore the jury were relieved from saying that Warden 
Was a party to it. It was a matter of surprise to him that the 
principal engineer should have visited the works but once ‘a fort- 


night, and then he said that they knew of his coming, and prevented | 


him seeing what the work really was. Knowing all this, Mr. 
Barlow ought to have gone to his works as the late Duke of 
Wellington did to his hospitals during the Peninsular campaign 
—when he was the least expected. It was impossible not to believe 
that there had been an arrangement between the superintendents 
and the sub-contractors to cheat their respective employers, ani it 


Was somewhat marvellous that no idle word had been dropped by | 


some workman by which a decided clue could have been gained to 
the whole proceeding. It appeared to him incomprehensible that 
the civil engineer should have been in utter ignorance of the whole 


| thing. He appeared to have had a gleam of suspicion once, but, 





having so much to do elsewhere, he did not seem to have given 
himself the least trouble about the matter. His lordship finally told 
the jury, that if they found as a fact that the company by themselves, 
their engineers, and inspectors, had negligently permitted the work 
to continue to be improperly performed, and had certitied that the 
work was properly done when it was not, they might take that into 
consideration in estimating the damages. 

The jury retired for a short time to deliberate, and returned into 
court, finding a verdict for the plaintiffs, gamages £3,500; the 
foreman adding that the litigation might have been avoided if the 
company’s engineer had attended to his duty. 


THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

2598. ANTON VERWEY, Croydon Grove, Croydon, Surrey, “ Improvements 
in the manufacture of soap.”—Petition recorded 25th October, 160. 

2724. Ca#sak NEUMANN, New York, U.S., ‘Certain improvements in the 
manufacture of hoop skirts, and in the machinery employed therein.” — 
Petition recorded 6th November, 1860. 

2838. Georg CuowEN, Dipperton, Lew Down, Crediton, Devonshire, “ Im- 
provements in obtaining motive power by hydraulic means.”—Petition 
recorded 19th November, 1360. 

3096. Epwarb Bar.ow, Bolton-le-moors, JAMES NEwnovse, Farnworth, 
and FRANCIS HAMILTON, Bolton-le-moors, Lancashire, ‘* Certain improve- 
ments in machinery for carding cotton and other fibrous substances.”— 
Petition recorded 17th Decenber, 1360. 

3ld1. ALFRED SavaGE, Eastcheap, London, ‘Improved apparatus for 
separating, reducing in size, and mixing articles of grocery.”—Petition 
recorded 22nd December, 1860. 

8185. JouN Brinton and Joun Lewis, Kidderminster, Worcestershire, 
‘Improvements in the manufacture of pile carpets, rugs, and other pile 
fabrics.” —Petition recorded 29th December, 1860. 

20. Tuomas CopLey, Meerholz, Hesse, Germany, “Improvements in the 
mode of obtaining or manufacturing commercial salts of lead directly 
from the ores of lead.”—Petition recorded 4th January, 1861. 

58. CLAuUbE NicoLas Leroy, Paris, “An improved grease for lubricating 
dl frictional surfaces of machinery.”--Petition secorded Yth January, 

361, 

76. Pact Larritre, jun., Bordeaux, Gironde, France, “ An improved 
instrument for writing and printing music.” — Petition recorded 11th 
January, 1861, 

108. SAMUEL HEMMING, Moorgate-street, London, “ lnproved rifle ranges, 
and butts and appliances connected therewith.” 

116. ANTOINE GERMAIN LasERRE, Bordeaux, Gironde, France, ‘ Improve- 
ments in the manufacture of fuel, and in apparatus connected therewith.” 
—Petition recorded loth January, 1801. 

170. WiLtiAM Cooke, Charing Cross, London, ‘Improvements in apparatus 
for filtering.” 

176. AxtuUR East HouMes, Derby, “ Improvements in carriage springs.” 
—Petiti ns recorded 22nd yanuary, 1861. 

190. FREDERICK GxORGE MULHOLLAND, Great Orford-street, Marlboro’-road, 
Chelsea, Middlesex, ** Certain improved apparatus for preventing steam 
boiler explosions, and for decolourising the gaseous products of furnace 
fuel in a state of combustion.” 

197. NATHANIEL WILLIAM Dozeson and GEORGE WARREN, Bill Quay Bottle 
Works, near Gateshead, “ Improvements in the manufacture of glass.” — 
Petitions recorded 24th January, 1301. 

212. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in obtaining motive power from the expansion and compression of air, 
gas, or vapour, and in the machinery or apparatus employed therein.” —A 
communication from Auguste Prouvost, Paris.—Petitivn recorded 26th 
January, 1861. 

22y. 'TukopoR ANTON VERKRUZEN and Moritz ANTON VERKRUZEN, Hatton 
Garden, London, ‘* A metal paint, and for applying the same by painting 
in gold, and imitation gold, silver, or other metal colour on velvet, cloth, 
and other fabrics having a pile or woolly, or flossy surface,” 

230. WILLIAM WINSTANLEY and JoskrH KELLY, Lancashire, WILLIAM 
PayNeE andoun Formby, Liverpool, ‘* Improvements in pumps, and the 
apparatus for working the same.”—Petitions recorded 29th January, 1861. 

262. Isaac Rogers, Haverstraw, Rockland, New York, U.S., “ Improve- 
—_ in furnaces for treating iron ores.”—Petition recurded 31st Ja nuary, 

dsél. 

264. Epwarp Wyburb FurRELL, Kensington, Middlesex, “ Improvements 
in the method of, and apparatus for, communicating between the guards, 
or the passengers and the engine drivers of railway trains.” 

266. Rowert KUNsTMANN, Manchester, ‘* An improved apparatus for lubri- 
cating the frictional surfaces of machinery.” 

268. JAMES MILLER Park, Glasgow, Lanarkshire, N.B., “ Improvements in 
sun blinds or shades.” 

270. WaLTER Hart, Norwich, ‘Improvements in sewing machines.”— 
Petitions recorded lst February, 1861. 

287. JUSTE SEBASTIEN Larur, Paris, ‘A mode of greasing pistons and 
slide-valves, even in course of working, applicable to all sorts of machines 
having the same.” 

288. Davip WauMsLEY and Joun Rostrox, Disley, Cheshire, “‘ Improve- 
ments in apparatus for providing against accidents in hoisting machinery, 
part of which improvements are applicable to railway carriage coupling 
links.” —Petitions recorded 4th February, 1861. 

295. GEORGE WASHINGTON BELDING, Moor-lane, Cripplegate, London, 
*‘ Improvements in skeleton petticoats.”—Partly a communication from 
William Sparks Thomson, Broadway, New York, U.S. 

297. GrORGE WILLIAMs, Liverpool, “* Improvements in the construction of 
charcoal and other kilns.” 

299. JosErit THOMAS Woop, Strand, London, “ An improvement in open 
work fabrics, suitable for ladies’ collars, cuffs, and such like articles, and 
for purposes for which perforated paper and cardboard are employed.” 

300. Captain Henry Dixon, Park End, Sydenham, Kent, “ Improvements in 
apparatus for signalling in railway trains.” 

301, JouN LeeMiNG, North Holme Mill, Bradford, Yorkshire, ‘ Improve- 
ments in looms.” 

302. James PuRbEY, Oxford-street, London, ‘Improved apparatus for 
ramming and turning over breech-loading cartridges.”— Petitions recorded 
oth February, 1861. 

303. Epwarb Tuomas Hvuanes, Chancery-lane, London, “ Improvements in 
shuttles for weaving.”—A communication, from Mons. Philibert Alexis 
Trambouze, Thizy, Khone, France. 

304. ADOLPHE DREVELLE, Manchester, ‘ Improvements in machinery or 
apparatus for folding and measuring woven or textile fabrics, paper, and 
other materials, and for introducing cards into the folds ready for the 
»TeSS. 

300. JOHN MARSDEN, Orrell, near Wigan, Lancashire, ‘ Improved machi- 
nery or apparatus for making, forging, and punching metal nuts, bolts, 
spikes, or washers.” 

307. CLAUDE Maniz JULES Bourcirr, Paris, and Thomas ALLAN, Adelphi- 
terrace, Westminster, ‘ ‘Treating certain animal sinews, in order to 
convert them into fibres or threads, preparing such threads or fibres 
to prevent decomposition, and the employment of the threads or fibres 
alone, or mixed with other fibres, for all purposes for which fibres are 
now used,” 

308. CHARLES WENTWORTH Forzes, Southampton, ‘An improvement in 
rests for rifles and other small arms.” 

309. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in pre- 
serving animal substances."—A communication from Mr. Camille Guil- 
Jaume Michel Magneval, Boulevard St. Martin, Paris. 

310. ANDREW JoOUN KOBERTSON, Parliament-street, Westminster, ‘‘ Improve- 
ments in the construction of ships and vessels.”—Petitions recorded 6th 
February, 1861. 

311. JouNn BeEsLey, Coventry, Warwickshire, ‘ Improvements in looms used 
in the manufacture of ribbons and other fabrics.” 

312. Joun WiLLIAM WiLsoy, Beevor Saw Mills, near Barnsley, Yorkshire, 
** Improvements in steam boilers, and in seatings for the same.” 

313. JAMES Epwakp boyp, Hither Green, Lewisham, Kent, ‘* Improvements 
in the manufacture and preparation of paper, and in the method of print- 
ing, and otherwise preparing the same.”—Petitions recorded ith February, 
Isl 


wl. 
| 314. ADOLPHE DREVELLE, Manchester, ‘‘ Improvements in embroidering or 


ornamenting woven fabrics, felts, or other similar materials. 

315. TuoMas BLEZAKD and JAMES BLEZARD, Padiham, Lancashire, “ Im- 
provements in self-acting temples.” 

316. MicharL Joun Stark, Norwich, “ Improvements in the preparation of 
colouring matters for dyeing, staining, or printing fabries, stuffs, and yarns 
of cotton, silk, or wool, or such like substances.’ 

317. Tuomas Banks and ‘Tomas Morgan, Kidderminster, Worcestershire, 
**An improvement or improvements in coating sheets or plates of iron 
with lead or tin, or alloys of lead and tin.” 

318. BENJAMIN PEAKE, Coventry, Warwickshire, “An improvement in, or 
addition to, brocaded silk fabrics.” 

319. Ropert Harritp and Horton Harritp, Farringdon-street, London, 
‘* Improvements in apparatuses for printing addresses for newspapers and 
other similar purposes.” 

320. Ropert Murkay McTvrk, Liverpool, ‘An improved construction of 
neck-tie, and attachment therefor.” 

321. WILLIAM MontTGoMERY STORM, New York, U.S., “ Improvements in 
the construction of ordnance, and of projectiles to be used m ordnance.” 

322. JonN Branscombe, Noel-street, Islington, London, ** Improvements in 
telegraph cables.” 

$23. WILLIAM Morris, jun., Kent Waterworks, Deptford, Kent, ‘ Im- 
provements in valves.” —Petitions recorded 8th February, 1861. 

$24. O'DONNELL GriMsiAW, Beliast, ** Improvements in locks.” 

325. HERMANN FRkysTAvT, Broad-street-buildings, London, ‘ Improve- 
ments in the manufacture of bodies for caps, hats, bonnets, baskets, bags, 
and reticules, and other similar articles of light work.” 

26. CHARLES JAMES RICHARDSON, Kensington-square, Middlesex, ‘ Im- 
provements in the armour of metal covering for iron cased ships of war.” 
$27. Hicks Wituers, lundalk, Ireland, ** Improvements in horse shoes.” 

$28. Grirrita JARRETT, Poultry, London, ‘*An improved apparatus appli- 
cable for marking linen, and for other printing and stamping purposes.” 

329. Davip Ker, Plymouth, Devonshire, ‘* Improvements in the construc- 
tion of submarine telegraphic cables, and in the means of protecting the 
same from undue strain, or wear and tear.” 

330. Joun Louis JuLLIoN, Tynemouth, Northumberland, “ Improvements 
in the treatment of soda waste and sulphurets.” 
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331. James Hieorxs and Tomas ScHOLFIELD WHITWORTH, Salford, Lanca- 
shire, ‘Improvements in machinery or apparatus for preparing cotton and 
other fibrous materials for spinning.” i 

332. Joun Lockwoop, Dudley-hill, near Bradford, Yorkshire, ‘‘ Improve- 
ments in healds for weaving fibrous materials, and in machinery for 
making the same.” 

334. JosiAH GzorGe JeNNiNGs, Holland-street, Blackfriars, Surrey, “ In- 
provements in capsules, or covers for the necks or ends of jars, bottles, 
and other vessels, and hollow tubes or bodies.” 

$35. Aveustvs LEIDEMANN and THrEopoRE LANGE, Newcastle-upon-Tyne, 
“The manufacture of sub or oxi sulphate of lead.”—A communication 
from Mr. Ludwig Brumlen, New York.—Petitions recorded 9th February, 

1861. 

$37. Everne Gervaise and Joseph Emre Bernier, Paris, “ Improve- 
ments in the manufacture of artificial leather, or a substitute for 
leather.” 

338. Marc ANTOINE FRANCOIS MENNoNS, Rue de I’Echiquier, Paris, ‘Im- 
provements in the heating and cooling surfaces of engines propelled by 
wriform fluids."—A communication from Auguste Casmir Lehot, Va- 


lognes. 

339. Marc ANTOINE FRANCOIS MENNONS, Rue de l’Echiquier, Paris, ‘* Im- 
provements in the construction of steam generators, employed for heating, 
drving, evaporating, and other purposes.”—A communication from Julien 
Fradet, Paris. 

340. Marc ANTOINE Francois Mexnons, Rue de l’Echiquier, Paris, ‘“ Im- 
provements in the construction of certain kinds of breech-loading fire- 
arms.”—A communication from Charles Joseph Ferdinand, Comte de 
Jouffroy d’Abbans, Abbans-dessous, France. 

341. WILLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in floating structures.”—A communication from Thomas Scholfield and 
Robert Scholfield, Grass Valley, Nevada, California, U.S. 

342. Winu1AM Epwarp Newrox, Chancery-lane, London, ‘ Improvements 
in machinery for preparing hemp and similar fibrous materials.”—A 
communication from Joseph Compton Todd and Phillip Rafferty, Pater- 
son, Passaic, New Jersey, U.S. 

$43. WiiuiaM Satnt THomas CLARKE, Charing Cross, ‘‘ A railway brake.” 

$44. Henry Baker, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
manufacture of lucifer matches.” 

345. Joun Henry Jounsox, Lincoln’s-inn-fields, London, ‘Improvements 
in the construction and arrangement of bearings and grease boxes for 
shafts and axles, applicable also to the bosses of wheels.”—A communica- 
tion from Jose Gallegos, Paris. 

346. NaTHAN Tuompson, Abbey Garden, St. John’s Wood, London, “ Im- 
provements in machinery for preparing wood for boat-building and other 

can 


347. RicHaARD ARCHIBALD Brooman, Fleet-street, London, “ Treating the 
tobacco plant in order to manufacture paper.”—A communication from 
Messrs. Michael Chominot and Picard, Marseilles. 

349. GIOVANNI GUISEPPE AGGI0, Nevill’s-court, London, ‘* Improvements in 
stereotype plates, and in machinery or apparatus for manufacturing the 
same.” —Petitions recorded 11th February, 1861. 

351. W1LL1AM OLDFIELD, Noble-street, St. Luke's, London, ‘‘ Improvements 
in writing and dressing cases.” 

$53. ALEXANDER PARKES, Birmingham, ‘Improvements in electric tele- 
graph conductors.” 

355. ALEXANDER PARKES, Birmingham, “Improvements in the manufac- 
ture of the fire-boxes of locomotive and other tubular boilers.” 

357. CHARLES Prater, Charing-cross, London, ‘improvements in slings, 
or straps adapted for knapsacks, wallets, game bags, and other such like 
uses.” 

359. Winu1AM Epwarp Newtox, Chancery-lane, London, *‘ Improvements 
in projectiles for ordnance and fire-arms.”—A communication from Silas 
T. Burbanks, Providence, Rhode Island, U.S.—Petitions vecorded 12th 
February, 1861. 

361. Epen Tuomas Joxes, Morden College, Blackheath, Kent, “The sup- 
pression of arsenical and sulphurous fumes emitted during the first opera- 
tion of calcination of copper ores.” 

365. CHARLES SMitH Roski.1y, Falmouth, Cornwall, “ Improvements in 
refining malt liquors.” 

367. WiLu1aM CLARK, Chancery-lane, London, ‘Improvements in sewing 
and embroidering machines.”—A communication from Louis Alphonse 
Maureau, Boulevard St. Martin, Paris. 

369. CuarLes Aveustvs Lawson, Aston, New Town, near Birmingham, 
Joun Bowen Barves and Joun Loacn, Birmingham, “Certain improve- 
ments in projectiles applicable to the use of ordnance and small arms.” 

731. MicuaAEL Henry, Fleet-street, London, “‘ Improvements in the con- 
struction of a certain description of castor, and in apparatus for manufac- 
turing certain parts of such castors, which apparatus may also be applied 
for producing rounded bodies for other purposes.”—A communication 
from Jean Baptiste Germain Clergeau, Boulevard St. Martin, Paris. 

373. Joun Pook, James Wrieut, FREDERICK SuanpD Heine, and GEORGE 
Srarsy, Moorgate-street, London, “‘ Improvements in drilling, boring, or 
excavating rock or other earthy substances,”—Petitions recorded 13th 
February, 1861. : 





Invention protected for Six Months by the’ Deposit of a Complete 
Specification. 


364. CHARLES FANSHAWE ATKINSON, Sheffield, Yorkshire, ‘‘The application 
of steel or iron to the manufacture of collars and wristbands to be worn 
as articles of clothing.”—Deposited and recorded 13th February, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 
315. Joseru Brattiz, Lawn-place, South Lambeth, Surrey.—Dated 19th 
February, 1858. 
240. Ricuarp Mituarp, Duncannon-street, Trafalgar-square, 
Dated 9th February, 1858. 
329. Wintiam Tomson, Glasgow, Lanarkshire, N.B.—Dated 20th February, 
58 


London.— 


1858. 
330. Henry Epwarps, Bishopszate-street, London.—Dated 20th February, 


340. WILLIAM Betts, Wharf-road, City-road, London.—Dated 20th February, 
1858. 

347. Joun Potts, Park-street, Southwark, Surrey.—Dated 22nd February, 
1858. 

365. James Petrie, Rochdale, Lancashire.—Dated 24th February, 1858, 

319. Ronert Grirritius, Mornington-road, Regent’s Park, Londen.—Dated 
19th February, 1858. : 

624. ALBERT Lovis Timriox, Aische-cn-lefail, Namur, Belyium.—Dated 
24th March, 1858. 

376, James TEMPLEMAN, Dunfermline, Fife, N.B.—Dated 25th February, 
1858. 

304. Winnt1AM ARMAND GiLner, South-street, Finsbury, London.—A com- 
munication,—Dated 27th February, 1858. 


Patents on which the Stamp Duty of £100 has been Paid. 
416. Ernest Gessner, Aue, Schneeberg, Saxony.—Dated 21st February, 
1854. 
405. WinttAM Miner, Liverpool.—Dated 2¢th February, 1854, 


429. Samven Coit, Spring Gardens, London.—Part!y a communication.— 
Dated 22nd February, 1854. 





Notices to Proceed. 

2504. Josern Tromas WessterR, Mansfield, Nottinghamshire, “ An 
provement in driving the spindles of doubling-frames.” 

2510. ALEXANDER McDovuGALL, Manchester, ‘“ Improvements in materials 
or compositions for destroying vermin on sheep and other animals, and 
for protecting them therefrom.” 

2512. CuarLes Burn, Delahay-street, Westminster, ‘Improvements in 
tram-rails for street railways.” 

2513. CHARLES Bury, Delahay-street, Westminster, ‘ Improvements in the 
permanent-way of street railways.”—P:titions recorded 15th October, 1860. 

2526. JosErit RiDsPALE, Minories, London, “ Improvements in apparatus 
for signalling, particularly applicable to marine engine room telegraphs.” 

2532. HeNRy ALEXANDER FREDERICK DuckiAM, Terthewey Lodge, June- 
tion-road, Holloway, “ Improvements in gas meters and regulators.” 

2536. WILLIAM Eapes and Grorere WorstexvoiM, Birmingham, ‘“ Certain 
improvements in screw stocks and dies for cutting or forming metal 
screws.” —Petitions recorded 17th October, 1860. 

2537. ArciiBaLD Wire, Great Missenden, Buckinghamshire, “ An appa- 
ratus fordrying hay, corn, and roots, and other things.” 

2538. THomas JouN MARSHALL, Bishopsgate-street Without, 
«Improvements in the manufacture of paper 
ratus for effecting the same.” 

2541. Epwarp Haset, Jonas Hatzwasser, and Epwarp Burys, Man- 
chester, ‘Certain improvements in steam engines.”—Petitions recorded 
18th October, 1860. 

2552. Joun Tuompsox, EpWARD GERRARD Fittox, and FrepERIcK ALEX- 
ANDER Fittox, Manchester, “‘Improvements in machinery used in 
boring, turning, and cutting metals and other substances, part of which 
is applicable for driving other machinery.” 

2554. James MarspEN, Turnmill-street, Clerkenwell, London, “An im- 
proved method of bleaching and whitening fibres and fabrics of various 
kinds.”—Petitions recorded 19th October, 1860. 

2561. WitttaM Jamikson, Ashton-under-Lyne, Lancashire, WituiAM Ropin- 
sox, and CorpinGLy Rowsottom, Glossop, Derbyshire. “An improvement 
or improvements in apparatus for grinding or sharpening the cards used 
in carding fibrous materials.” 

2562. Weston GrimsHaw, Warton Lodge, Lytham, Lancashire, “ Improve- 
ments in machinery or‘apparatus for drying, mixing, and pulverising clay 
and other materials.” 

2566. Esenezern WitutaM Hvuoues, Parliament-street, London, “Improve- 


im- 








London, 
, and in machinery or appa- 





ments in the construction of tents, particularly 


adapted to military 
part of which invention is equally licable to y 


purposes, PP P 
buildings generally.”—Petitions recorded 20th October, 1860. 

2560. Joun Smitu, Manchester, and Joun Hout, Bolton-le-moors, Lanca- | 
shire, ** Imp t hinery for preparing and spinning cotton 
and other fibrous materials.” 

2577. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in apparatus for measuring the flow of liquids, partly applicable to 
ordinary water-cisterns.”—A communication from Augustin Marie Her- 
land, Paris.—Petitions recorded 22nd October, 1860. 

2578. WinuiAM Henry Tayior, Warwick-lane, Newgate-street, London, | 
“Improvements in apparatus for heating and wrating saline or other | 

| 








liquids for baths, and in the salinometers employed in connection there- 

with, parts of which improvements are applicable to other purposes.” 

2579. Wintiam Henry CLARK, and JoHN DE LA Mare, Jersey, “ An im- 
proved lubricating composition to be used with other lubricators.” 

2582. Ropert BayNeEs, Downshire-hill, Hampstead, London, ‘ Improve- | 
ments in lawn mowing machines.” ’ b | 

2583. Joun Wesser, jun., Trentham-terrace, Grove-road, Mile End, 
London, “ An improved mode of, and apparatus for, converting rope into | 
oakum.”—Petitions recorded 23rd October, 1860. 

2591. DAVID ALLISON and JerEMIAH Kay, Manchester, ‘‘ Improvements in | 
window frames and sashes.” 

2593. Winu1aM RowLANb TayLor, Paradise House, Oxford, ‘‘ Improvements 
in rifle belts.” ; 
2504. Joun McIxxes, Glasgow, Lanarkshire, N.B. ‘ Improvements in 
machinery, apparatus, or means for actuating or working railway 

brakes.” 

2597. Joun CrisuoLM, GeorGr CrisnoLM, and Rorert Tomas Kent, Mark- 
lane, London, “An improved method of obtaining compounds of nitrogen.” 
—Petitions recorded 24th October, 1860 

2598. Anton Verwry, Croydon-grove, 
in the manufacture of soap.” 

2600. WILLIAM Prosser, Dorset-place, Dorset-square, and Henry Jorn 
STanpLy, Pall Mall East, Westminster, London, ‘“‘Improvements in 
apparatus employed in the production of light.” é 

2603. Winu1aM Many, Barnsbury, London, “ Improvements in apparatuses 
for washing and condensing gas.”—Petitions recorded 25th October, 1860. 

2648. WILLIAM CLARK, Chancery-lane, London, ‘Improvements in rail- 
way brake apparatus.”—A communication from Mr. Antoine Grivel, jun., 
Boulevard St. Martin, Paris. — Petitions secorded 29th October. 1860. 

2654. WintiaAM Epwarp Newton, Chancery-lane, London, ** Improvements 
in the production of alumina and salts of alumina.”—A communication | 
faom Mr. Louis Le Chatelier, Paris. 

2655. ALFRED VINCENT Newton, Chancery-lane, London, “ An Sagroved | 
mode of, and apparatus for, desiccating wet or moist substances.”—A com- | 
munication from J, Eugene Tourné, New Orleans, Louisiana, U.S.— 
Petitions recorded Sth October, 1860. 

2659. ANTOINE LEoroLp CHERADAME and JEAN Baptiste ACHILLE LAMBERT, 
Rue St. Appoline, Paris, “‘A life preserver.”"—Petition recorded 31st 
October, 1860. Y 

2689. Wint1aM Epwarp Newtox, Chancery-lane, London, ‘An improve- 
ment in preparing compounds of india-rubber, gutta-percha, and allied 
gums.”—A communication from Rudolph Franz Heinrich Havemann, 
New Brunswick, New Jersey, U.S.—Petition recorded 2nd Noventei, 1860. 

2724. Cmsan NEUMANN, New York, U.S., ‘Certain improvements in the 
manufacture of hoop skirts, and in the machinery employed therein.”— 
Petition recorded 6th November, 1860. 

2786. WinuiaM CLARK, Chancery-lane, London, “‘ Improvements in looms.", | 
—A communication from Mr. Benoit Barlet, Boulevard St. Martin, 
Paris.—Petition recorded 13th November, 1860. 

2788. Ropert Winiaam Waritumax, Bentham, Yorkshire, and Josern | 
WaitHMAN, Manchester, ‘Improvements in the manufacture of cords, 
twines, and similar articles, and in the machinery or apparatus employed 
therein.” 

2793. TukorniL’s ALEXANDER BLAKELY, Holyrood, County Down, “ An 
improved method of increasing the strength of steel and wrought-iron.” 

™ —Petition recorded 14th November. 1860. 

2829. BewickE Biackrurn, York-buildings, Adelphi, and Henry Carr, 
Victoria-street, Westminster, London, ‘‘ Improvements in axle boxes.”— 
Petition recorded 17th November, 1860. ° 

2013. Francis Stewart Beatty, College Green, and THomMas ALEXANDER, 
Kilester House, Dublin, “ Improvements in the production of photo- 
graphic proofs, and their application to printing purposes.”—Petition 
recorded 27th November, 1860. 

2952. James RoNaLp, Liverpool, ‘Improvements in machinery for the 
spinning of hemp, flax, manilla, or wool, or like fibrous material.”— 
Petition recorded 1st December, 1860, 

2959. WiLt1aAM PiLKINeTON, Windle Hall, Windle, Lancashire, ‘“ Improve- 
ments in furnaces for melting glass."—Petition recorded 3rd December, 





Croydon, Surrey, “ Improvements 





1860. 

3020. Artuvr Graneer, High Holborn, London, “ Improvements in the 
manufacture of collars, cuffs, shirt fronts, clergymen’s bands, stocks, and 
articles of alike nature.”—Petition recorded 10th December, 1860. 

3167. Freperick Sacer, Hatton Garden, London, “Improvements in 
brackets for carrying trays, shelves, glass-cases, &c., in windows and 
glass-cases."—Petition recorded 27th December, 1880. 

8. Joun Fixney Bevrietp, Primley-hill, Paignton, Devonshire, “ Im- 
provements in reaping and mowing machines.”—Petition recorded 2nd 
January, 1861. 

80. Witu1AM Henry Moraan, Cologne, “ Improvements in gas meters. 
Petition recorded 11th January, 1861 

163. Ronert Musuet, Coleford, Gloucestershire, ‘‘ An improvement or im- 
provements in the manufacture of cast stecl.”—Petition recorded 2lat 
January, 1861. 

213. Ronert Musuet, Coleford, Gloucestershire, ‘‘ An 
improvements in the manufacture of melting pots or crucibles. 
recorded 26th January, 1861. 

238. Enrico ANGELO Lvpovico Neoretti and Joserm WARREN Zampra, 
Hatton Garden, London, ‘‘ Improvements in mountain and other baro- 
meters.” — Petition recorded 29th January, 1861. 

242. Joun MELLoR, jun., Colne Cottages, King’s Bridge, Huddersfield, 
West Riding, Yorkshire, “An improved machine, called a ‘ Cross raising 
gig,’ used in the dressing of woollen cloth.”"—Petition recorded 30th 
January, 1861. 

259. Joun Hesry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for roasting coffee and other seeds and roots, 
and for drying grain.”—A communication from Robert Harper, Mel- 
bourne, Victoria.—Petition recorded 31st January, 1861. 

271. Jose Joaquin pE Arrieta, Piccadilly, London, “ Certain applications 
of chapapote and its products, and of the same combined with other sub- 
stances, and of materials treated therewith to various purposes in manu- 
factures and the useful arts."—Petition recorded lst February, 1861. 
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ABSTRACTS OF SPECIFICATIONS. 


descriptions are made from Abstracts prepared expressly for 
Tue ENGINERR, at the office of her Majesty's Comasieslonere of Patent, 


_ Cass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 

Mills, Gearing, Boilers, Fittings, §c. 
1943. J. GiLEs, Cannon-street, London, “* Improvements in steam engines, and 

in steam generators.” — Dated 10th August, 1860. 

The purpose of these improvements, in their application to steam gene- 
rators, is the attainment of the following objects :—Lightness of weight, 
€ in the generation of steam, safety, and an 
effectual separation of steam and water before its passage into the steam- 
pipes. These improvements are effected in the following manner :—By in- 
creasing the heating efficiency of the furnace in comparison with the bulk 
of water on which that efficiency is expressed ; by providing a supplementary 
flue furnished with a re passing outside the shell of the boiler for the 
purpose of diverting at will the products of combustion from their passage 
through the boiler tubes ; by placing a damper in the chimney, by the use 


| of which the draught through the tubes may be regulated ; by placing one 


or more perforated diaphragms within the boiler so that the agitation of 
the water may be localised and circulation facilitated, and by making the 
tubes with larger diameters at the extremities near the fire-box than at 
their other or apposite extremities. The tube plates to which the tubes are 
secured may be made as follows :—That near the fire-box convex on its out- 
side ; the other concave on its outside, the latter being less in diameter than 
the former. The outer shell of the boiler is prolonged beyond the small 
extremity of the tubes, and a water or steam space is formed round the 
smoke-box. The improvements relating to steam engines are for the pur- 
pose of obtaining lightness of weight and simplicity of construction, and a 
constant development of power without the aid of a fly-wheel. These 
improvements are effected in the following manner :—A cylinder called the 
main cylinder is divided longitudinally into two equal parts by a parti- 
tion; this partition is perforated at its centre; the two cylinder heads 
are also perforated, and a bearing and stuffing-box, if necessary, placed 
on the outside of each. In these bearings is placed a shaft, to which are 
attached eccentrically, and pointing in opposite directions, two cylinders, 
called “ secondary cylinders ;” a metal strap encircles each of these ; the 
rods or continuations of the straps (which are, by preference, flat or oval) 
pass through slides movable on their axis, which slides are let into the top 
sides or other suitable part of the main cylinder; the steam and eduction 
pipes are placed on each side of these slides. The slides may be used as 
steam pipes, the rods passing through them being grooved so as to allow the 
passage of the steam into the main cylinder when required. One or more 
springs may be placed between that part of each of the secondary cylinders 
most distant from its centre of rotation and the strap which encircles it. A 
crank motion may be substituted for the eccentric motion. The partition 
in the main cylinder may be formed in parts or whole, and it may be secured 
to the main cylinder, or to the shaft, or the partition, and the main cylinder 
heads may form part of the crank shaft revolving with it. In the latter 
case the bearings which sustain the shaft are not fixed to the cylinder heads, 
but are otherwise secured. : 

1965. N. Weunert, King-street, Cheapside, London, “ Improvements in the 
consumption of fuel in superheating steam, and in the apparatus employed 
therefor.” —A communication.—Dated lath August, 1860, 

This invention consists in effecting separately the combustion of the gases 





| as well as the fixed carbon, coke, or charcoal into which all species of fuel 
| resolve themselves when burnt, and which, technically speaking, afford two 


separate and distinct sources of caloric. The patentee subjects, therefore, 
coals, lignites, peat, or wood to destructive distillation in a form of ap- 
paratus which enables him, First, separately to consume the gases as well 
as the coke of the particular kind of combustible operated on ; Secondly, to 
obtain a more near approximation of the practical to the theoretic heating 
or calorific power of each kind of fuel than has ever yet been obtained in 
practice; and, lastly, to most economically generate and subsequently 
superheat steam. The apparatus consists essentially of an ordinary cy- 
lindrical, or it may be other form of boiler, with which, in the part usually 
occupied by the grate or furnace, a gas retort or retorts is or are arranged 
either horizontally or vertically, and heated by flues leading from a furnace 
or grate of ordinary construction also within the boiler. The gas from the 
retort or retorts proceeds into a cylinder or cylinders (called by the patentee 
generators) through a triple or compound tube which, on the principle of 
the argand lamp, admits air externally as well as internally to the flame 
when the gas is burnt in the cylinder or generator. The arrangement of 
tubes is furnished with stop-cocks by which both the flow of gas as well as 
the quantity of air admitted to the flame can be adjusted, and hence com- 
plete combustion, as in a lamp, is arrived at without any production of 
smoke. The gas or flame proceeding from the combustion of the fuel on 
the fire-bars, or, in other words, from the furnace used to heat the retorts, is 
admitted near to the mouth of the argand tube, but a little in advance of it. 
into the generators in which the gas from the retorts is burnt, and which, on 
putting the apparatus to work, it serves, in the first instance, to inflame. 
The united products of combustion and flame which exist in the generators 
are led through a system of flues arranged within the boiler, and so disposed 
that the water may be most effectively heated ; finally, the gases escape into 
the smoke-box beneath the chimney, and then serve to superheat the steam 
by parting with their remaining heat to a serpentine arrangement of pipe 
through which the steam passes from the steam chamber to the steam or 
eduction pipe, and which serpentine arrangement is placed in the smoke- 
box. The generators, as well as the flues, are so arranged that they shall be 
wholly surrounded with water, in order that there may be no heat lost as 
regards the vaporisation. The coke or solid carbonaceous matter which 
remains in the retorts after the distillation of the gas is raked out, and by 
means of a movable plate attached to the front of the furnace made to 
descend into the furnace bars, where, by its combustion, it serves to 
illuminate the gas from a fresh portion of fuel when the retort is re-charged. 
The furnace is provided with perforated doors and an ash-pit, the latter 
being separated from the bottom of the boiler by a stratum of water, which 
serves to receive the heat radiated and emitted by the glowing cinders which 
fall from the bars. In order that the flow of gas from the retorts may con« 
tinue uninterruptedly whilst the boiler is in use, he prefers a double retort, 
the separate compartments of which he charges alternately, the grate burn- 
ing off also alternately their united produce of coke. The size of the fuel 
introduced into the retort is immaterial, and he employs with great economy 
the clean dust from coal. The size of the fire-bars, however, he adjusts to 
suit the nature of the coke or fixed carbon coming from the retorts. 
1966. J. Lark, Strood, Kent, “Grinding cement, d&c.”—Dated 14th August, 
Sov, 

For the purposes of this invention the patentee employs horizontal mill 
stones, as is usual, and he drives the running stone (in place of by gearing, 
as is usual) by forming a crank on the vertical shaft or spindle of the stone, 









any one of such applications are at liberty to leave particulars in writing of | 
their objecti to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 
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IwprovemMeNts IN Parts.—The works for the embellishment of the 
Bois de Vincennes, which had been suspended during the bad 
weather, have been resumed on a grand scale, and numerous changes 
have been made in the original plan. T'wo out of the three islands 
in the lake of St. Mandé have been removed, and the extent of water 
consequently increased. The decorations of the sides of this piece 
of water are also being changed. On the limit of the wood on the 
side of St. Mandé, a certain extent of ground has been sold, the 
purchasers being bound to build villas with gardens on the park, 
Several of these houses have been already built, and the space of 
ground has been skirted by a handsome iron railing. The park of 
Vincennes is to be enlarged on the right by all the space comprised 
between the present limit of the wood, the glacis of the fortifications 
of the Picpus-gate, the road from Paris to Charenton, and a line 
drawn from the elbow of that road as far as the Asylum for Conva- 
lescent Workmen. That large space, which will form a square 
nearly as large as the Champ de Mars, will have lakes, chalets, 
islands, clumps of shrubs, and grassplots. The Bois de Vincennes 
will be subject to the same surveillance for keeping it in proper con- 
dition as the Bois de Boulogne. 





and connecting the same with a horizontal steam cylinder, which is 
mounted on a bed plate, and fitted with valves and other parts, as is usuat. 
And, where several of such mills are employed, he arranges them side by 
side, and so constructs the bed of the steam engine that it may traverse on 
rails or guides in front of the several mills, in order that the engine may be 
transferred from mill to mill, the connecting rod and eccentric strap being 
taken off the spindle of the mill which is to be put out of work, and when 
the engine is moved attached to the spindle of another mill to be ready at 
once to drive the same. He mounts a fly-wheel on the spindle of each of 
the mills, if they are required to do heavy work. Also, when edge runners 
are employed, he drives the same by a crank on the vertical axis of each 
pair of runners, and he arranges the engine so that it may be transferred 
from one set to another, as above described. 

1980. C. GREEN and W. Asupury, Birmingham, “ Machinery fer manufae- 

turing tubes for tubular steam boilers,”— Dated 1ith August, 1860. e 

For the purposes of this invention tubes suitable for tubular flues of steam 
boilers having been made in the ordinary manner, are caused to be in- 
dented in a spiral direction by machinery arranged in the following 
manner :—Each tube is plugged, or filled at its two ends with plugs, 
and then mounted in a lathe constructed and arranged in such manner 
as to cause the tube to rotate, and at the same time to give motion to 
a sliding rest which has a cylindrical passage through it corresponding 
with the external diameter of the tube, and allowing the tube to pass 
through and turn therein. An opening is formed in the side of the 
sliding rest to admit of a roller or pressing tool being constantly pressed 
against the tube, and such pressing tool travels with the sliding rest. 
By these means a spiral indent is formed around the tube, the inclina- 
tion of such spiral indent to the central axis of the tubes depending on 
the speed at which the tube is caused to rotate, compared with the 
speed at which the sliding rest and pressing tool are caused to move 
along the tube. The two ends of each of the tubes may be left for any 
length without any spiral indent, and, consequently, the spiral indent 
around each tube may occupy a greater or less length of the tube. 

1983. J. Buvzat, M. Rivierr, C. Buvzat, and F. Maioron, Marseilles, 
“ Obtaining and applying motive power.”— Dated 15th August, 1860. 

This invention consists of a lever machine with wheel gear, which gives 
motion to two main levers, each terminating at one end in a forked loop. Each 
lever has connected to it two pawls, one extending above and the other 
below. Near the opposite end of the levers to that which is looped a balance 
weight is fixed on each, and the end itself has fixed toit a toothed seginental 
rack. Between the forked end of each lever is a ratchet wheel ; the shaft on 


which the ratchet wheels are keyed extends outwards on one side beyond 
the frame of the machine, and has fixed on it a toothed wheel. The loops 
in which the forked ends of the levers terminate encircle the ratchet wheel 
shaft loosely. Power is employed to turn a crank handle which imparts 
motion to a toothed pinion, which drives a toothed wheel mounted on the 
same shaft as two toothed pinions, which successively raise the toothed 
segmental racks on the ends of the main levers. The ends of the racks ar 
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nies with cams, which, coming into contact with springs, provide for 
the alternate rise and fall of the main levers, which thus have a continuous 
up and down motion imparted to them. Through the pawls on the main 
levers rotary motion is imparted to the ratchet wheels, to the shaft on 
which they are keyed, and to the toothed wheel fixed on the end thereof. 
This wheel drives a toothed pinion, on the shaft of which is a toothed wheel 
in gear with a toothed pinion on a fly-wheel shaft. In order to obtain con- 
tinuity of motion the power to driv the crank handle, whereby the whole 
machine is set in motion, may be derived from the fly-wheel shaft.—Not 
proceeded with, 

1992. J. Wanoie, Bury, Lancashire, 

August, 1360. 

These arrangements relate to boilers ing one or more inter fiues, at 
the front of which are the furnaces. ‘The internal flues communicate by a 
down flue at the back to a double fine under the boiler, one leading towards 
the front, and the other towards the back of the boiler, there being a split 
between them at the middle. The last mentioned flue commumeates with 
a side flue leading to a down flue at the front of the boiler, which commu- 
nieates with another side flue separated by a damper from the flue leading 
to the chimney.—Not proceeded with. 

1997. A. Pirorre, Lieve, Conde -sers.”— Dated 17th August, 1209, 
This invention cannot be described without reference to the drawings 


CLASS 4 PRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts Har- 
ness, &C. 

1835. W. Morais, Lambeth, Surr 
ships or vessels, and in the mode of propelling then.’ 
loge, 

This invention consists in the bottom or hull of the vessel below the water 
line being curved upwards from amidships longitudinally and transverse), 
with gradual curves, so that the speed of the ship or vessel may be inereased 
by reducing the angle of oppositition to the water, and the hull thereby 
rendered better adapted for the employment of the improved direct-action 
propellers, which consist of horizontal sliding frames in connection with 
hinged leaves or floats, to which an alternating imovement is given through 
the medium of eccentrics in gear with the driving shaft of the engine, the 
said engine being actuated by means of it cylindric boiler or nerator, 
furnished with tabular return flues, pas from the lower to the upper 
surface of the said boiler, and thereby effecting economy in space and fuel 
—Not proceeded with, 

1837. J. MamMinton, juw., Liverpool, 
— Dated 28th July, 1300, 

In vessels of light draught, and adapted for shallow water, difficulty 
experienced when paddle-wheels placed at the sides of the vessel in 
meking such paddies work efficiently, as the inumenston of the wheels is 
necessarily so slight that a very slight roll of the vessel raises onc wheel out 
of the water, and even when the beam of the vessel is horizontal, the wheels 
are liable to throw the water away from them without producing an 
adequate propelling effect. When a si propelling wheel at the stern of 
the vessel has been ciiployed, this objection is obviated, but a wheel so 
placed, both by its weight and also in its action, tends to depress the stern 
and elevate the bows of the vessel. According to this invention the 
patentee piaces the wheel in an opening formed in the vessel usually ata 
point some distance in advance the stern and behind the wheel, U 
makes a groove or passage in the bottom of the vessel for the water t 
escape frou the wheel; this groove or passage is not made of sullicient 
— So to any extent inte the upper part of the vessel above the 
water-line, but usually he makes the bottom of the groove about to coincide 
with the ordinary draught line of the vessel, so that, ander ordinary 
circumstances, the part of the vessel immediately behind the wheel does not 
enter the water, but, nevertheless, if the vessel be heavily laden, it becomes 
immersed, and wssists in supporting the load. He prefers that the groove, 
as it passes away from the wheel, should expand or become wider 
to allow the water to escape more readily ; and for the same purpose 
causes the parts of the vessel on the two sides of the groove to decrease 
in draught progressively in passing trom the wheel to the stern, 

1855. H. W. Forp, Gloucester, ** Elastic buping aud druwing apparatus.” — 
—Dated dist July, ooo. 

This invention consists, for the butting apparatus, in the use or employ- 
ment of an interior block plunger in buffer, over or upon which 

he hollow plunger containing the spring siides during the action of the 
butting, the hollow plunger and its supporting case henge of the usual 
description ; and, for the drawing apparatus, in the use or employment 
of one or more crossheads, to which are attached draw bars and slide or 
check draw bars or chains, or any of them, so that strains upon them, 
or upon any of them, will be distributed by the said crossheads over the 
spring or springs used and placed upon the headstocks or other framing 
of the vehicles.—WNot procerded with. 
1867. E. Partripar, Stourbridge, 
Dated 2d August, 1860. 

These improvements in axles consist, First, in forming a serew thread on 
the outer ends of axles with one or more longitudinal slots cut in the 
thread, but not extending through the thickness of the axle; in forming a 
nut to screw over the thread with tapped holes round the circumference 
thereof, and in the employiment of a screw for passing trough one or other 
of the holes in the nut into one of the longitudinal slots in the thread on 
the outer end of the axle. By removing the screw the nut can be turned 
to tighten up the axle when required, and it can be retained in the desired 
position by driving in the screw. The invention also consists in the employ- 
ment of a cap which the patentee screws on to the inner end of axle boxes 
to prevent the axle, should it bre woabout the inner end W the 
journal, or elsewhere inside the box, from getting away from the box, 
whereby the axle i is previ nted from 1 alting sy, ana the wheel from running off, 
‘The eap bears : collar on the axle. The invention further con- 
ists in forming ‘the boxes In which the journals, or ends of axles of railway 
and common road carriages revolve, of cast-iron, with a cs lindrical steel 
centre or tube to reevife the journals or ends of the axles; the steel centre 
or tube may extend the whole length of the box in a continuous line, or it 
may be divided with an aperture or opening between the parts of the bear- 
ng for holding lubricating mati 
1Is7v. J. Hioun x 

carriayes, aud in the mode of rcterding aud stopping veilicny carriages 
~ Dated dra Au ; z 

These inproven in railways consist in making the rails of the per 
manent Way of strony angle iron, belted or otherwise attached to longi- 
tudinal sleepers. In constructing these improved railway carriages, Ute 
patentee proposes to make the wheels without ila reater 

















* Flues of sterm boilers.” —Dated Vith 
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© Veasils to be propelled by stecam-power.” 


















































Worcestershire, “ Avtes and axle bores.” 
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diameter than they have been hitherto used. he “ struct 
the carriage so that its body inay be about 4 in., or more or less, above the 


rails of the permanent way ; the part of the carriagy 
rails is provided with plates of iron with a p Haunge at one or more 
parts, fitting within the rai these projecting S ddswer the purpose 
of the flanges now and heretofore appiied to the wheels. When these im 
applicd to carriages of the ordinary construction, or to 
with flanged wheels, the plates, which are to bo lowered in the 
manner hereinafter described on to the rails, are made without tlanwes, as 
the carriages are held on the rails by the tlanges of the wheels ; or the iron 
plates may be dispensed with, and a surface of wood substituted. When it 
is desired to retard or step the tram, the whole body of the carriage is 
lowered by means of suitable apparatus, so as to bring the mete! plates or 
surtaces of wood above referred to on to the rails of the permanent way. 
He also proposes to connect the locomotive engine, tend 
shafts with conical coup ings, or other suitable coupling 
the gearing for lowering the carriages on to thet 


mediately over the 
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and carriages by 
Whi se toe arran 
sto bring it within 














convenient reach of the engine driver and of t guerd. ‘The carriages are 
lowered and raised clear of the rails by an auxiliary steam engine, or other 
convenient m - In ease an axte or wheel tyre should break, or otine 

accident oecur wo one of the carriages suddenly on to the rails, the 





2 the other carriages may be iistantly brought into 


operation sor friction apparatus which is acted upon by 
the inereased resistance produced fhe said spring or friction apparatus 
may also be in connection with the starting lever of the locomotive, 
shut off the steam at the same tim 


apparatus tor 
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ISsh. E MAND, Court de Str a. Paris, “ Horses’ bridles."—Dated 3rd 





ct of these improvements is to provide horses’ bridles with an 
apparatus offering a ready means for the hormeuan or driver of stopping 
a horse wearing « bridle provided with this apparatus, which latter being 
under the command of (he horseman or driver, enables Lin at any given 
moment to press Loe free ends of a pair of lever arius on the horse's nostrils 
and entirely or partly prevent the horse trom breathing 
result, Vis., the stopping of the horse is obtained. 





until the required 









Isso. d. Sreruens, Bath “* A rangement ¢, 





According to this invention, in place of connecting . 
bearing blocks by their ends, the inventor, by exible connections, such : 
chains or ban conmets them together by their centres ; by this armu 
ment the chains oy bands form a fleaible endless chain, which will 
freely around the wheel and will ear r blocks wiul 











¥ the rails or 





‘the endless chain of blocks may either rest on the wheel itself, or may be 
supported on pulleys placed around the wheel.—Nol proceeded with. 
Jsss. BR. UL Teompson, Bristol, ULS, ts machine y ¢ 








parctas to be applird to a shroud, 









a@ navigable vessd, tv order te ena 
epected and mamtained.”— Dated 3rd po t 
This invention cannot be described without reference to the drawings 
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CLass 3.—FABRIC 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Se. 





. E. Bintinaton, Manchester, “ Luavrocements in machinery or apparatus 
Jor combing colton, wool, fas, tow, silk, and other fibrous materials, cid 


wring the same to onbed or carded,” 





in machinery or appare tus Jor p 
— Dated 3rd August, Ls6v, 
This invention consists, First 






in certain improvements in Heelinan’s 
combing machine, or other similar nature, and refers to that part of 
the machine where a notched dise and catch have hitherto been employed 
for giving a reverse and direct or backward and forward motion to the fluted 
detaching roller. Instead of the aforesaid notched disc and catch, the 
patentee substitutes a disc with a toothed or reughened surface, or fine 
pitched ratchet wheels and clicks, by which: means he is enabled to vary the 
time or place at which the movement of the cam shall become connec ed or 
in gear with the mecha tis stu to which it has to give motion. This invention 
consists, Secoudly, i roved arrangement of machinery for preparing 
raw cotton or other material for the combing or carding machine. 
He causes the said fibrous materials to be taken by a drum or cylinder 
having fine steel pins or projections on the surface running close to the feed, 
Which pins first straighten the fibres of the material, and then hold them 
until tney are of sufficient consistence to form a lap, which is then taken off 
the drum to be submitted to the combing or carding process. The invention 
cannot be fully described without reference to the drawings. 

lso5. W. CLARK, Choneery-lane, London, * Embroidcring machi 

munication, —Dated ird August, 1860. 

This invention cannot be described w 
Not proceeded with. 

1587. J. Rives, Rue des Bu fants Rouge, P. 
srd dAuguel, S60. 

In the specification of a patent granted to the present patentee on the 
24th October, 1555 (No. 2377), was described a loom in which the cylinder 
carrying the juard-cards was carried by a lever, and the cylinder was 
moved to and from the jacquard-needles by this lever ; the cylinder was 
caused to im ke a partial revolution cach time that it receded from the 
necdics, by the cylinder having projecting from out of its ends six or other 
number of pins, according to the number of sides of the card-cylinder, 
by a hook hinged to the framing taking hold of one of the pins each time 
that the cylinder came up to the necdles, and one point of the —— ry of 
po cylinder bel ing thus retained from moving as the cylinder receded, it was 

AUS id to turn on its axis; thi rrangement is similar to arrangements 
hove fore proposed. Now according to the present invention, in place of 
ing the hook to the framing, it is hinged to one end of a bi » at 
its other end, is connected to one arm of a bell-erank lever; the other arm 
of this lever is so placed that the lifting-bar (which raises the hooks of the 
jacquard apparatus), descends, comes in contact with it, and depresses 
it ; the bell-crank being thus caused to turn onits centre, draws back the bar 
carrying the hook, and as the cylinder is receding at the same time that the 
tifting-bar descends, the eylinder is caused to rotate both by the backward 
movement of the cylinder and also by the inoveiment of the hook ; as the 
eyiinder again ay te lifting-bar rises and move: ay 
irom the bell- n nk ; the bar carrying the hook is then moved forward to 
i ho.d of a fresh pin on the cylinder by a spring pressing the crank to its 
original position ; by this means » through which it is necessary 
to move the cylinder is diminis isequently, the blow on the 
jacquard-needles is also diminisued. order to be able to move the 
eyiinder in cither dirceetion, the patentee mounts on the bar moved by the 
bell-crank lever two hooks, one to come above the cylinder, and the other 
are so mounted on the bar that either one or the 
hold of the pinson the cylinder, and the cylinder 
can thus be moved in either direction. in the specitication of the patent 
above referred to, the needles Gpon which the cards on the card-cylinder 
acted were each brought — to their original position by means of springs, 
each needle having a spiral spring sround it for that purpose. Now in 
addition to providing each needle with a spiral spring, he places at the back 
of the needles a plate attached to a rod which passes from the back of the 
needles to beyond the trout of the needles; this rod is furnished with a 
spring which tends constantly to press the plate against the backs of the 
needles, and so keep the needles in their forward position, When the card- 
cylinder approaches the needles, one of the projecting pins on the side of the 
evlinder—which serve as teeth to keep the cards in position—comes in 
contact with the end of the rod, and presses it back, and thus presses back 
the piate at the back of the needles, and the needles are thas lett free to be 
acted on by the cards, When the cylinder recedes, the plate at the back of 
the needles is by its spring brought back to its original position, and bri 
back with it the needics which have been pushed back by the eard-cylinder. 
by this means the needics are all brought back to their original position, 
even if any of the spiral springs with which each of the needles is furnished 
should get out of order. 


183s. G. H. Binkeeck, Southa upton- -buildings, Loudon, 
elect or 0 biries. 
1s60, 

This invention , principally, to the apparatus employed for int 
ducing and withdrawing the wires in looms used for weaving velvet 
other cut pile fabrics, and in the construction of the wires themselves, 
together with apparatus to prevent injury when the loom is’ stepped 
suddenly or moves backward, The First part of these improve.vents consists 
in simplifying the apparatus for inserting and withdrawing the wires, and in 
the means of governing the to-and-fro movement of the same, and these im- 
provementsare very surtablefor being applied to looms and for weaving Utrecht 
velvet, where three wires onl t which a bie ule or cutter is at 
tached. Theappar wand witha wi 
oun tec t rating lever attached, w 
carriage slidin i-tre ona guide bar carries aby the pe une. The carriage 
is furnished t, Which is raised up i rele axed from time to 
time as required by a rot and lever actuated by acum or eccentric. ‘The 
lower end of the spring bolt is suitably formed ‘to enter a slot or mortice 
formed in the head of the wire, through which it passes into a cor pond 
ing slot or mor d in a projection (fixed on th ’), 
Which comes under the ul of the wire to hold it 
drawn out of the fabric. A to-and-fro movement given ‘o the 
Which «i the apparatus for inserting and withdrawing the wires by 
means of a cam which actuates a rod having a spring thereon at the back of 
which permits the rod to accommodate itself to the regulated 
amount of movement required by the frame to place the sliding bolt over 
the head of the next wire to be withdrawn, an adjustable p being 
employed to determine the amount of movement of the frame. ‘The wire, 
s itis withdrawn, guided in its movement by a red, which is moved to 
and fro in gui a cam or eccentric, and the wire is received and 
supp el fixed to the movable frame. The heads 
of the wires us they are ts ey in the fabric are guided side by side under 
a guide tixed to the table over which the fabric passes, and there is a pin or 
stud tixed in the head of each wire which also comes against the guide, and 
regulates the position of the wire. ‘the table over wien the fabric passes 
is prolonged on the side at Which the wire enters the shed or opening m the 
warp, by which arrangement the blade of the wire is supported un it 
enters the warp. In order to ensure the correct introduction of a wire into 
the shed opened in the warp to receive it, an inclined guide or mouth-piece 
is employed, Which is capable of moving into and out of position for this 
purpose. \ forked guide ton the left-hand side of the loom, 
Which receives the end of the wire to which the cutter is att whed, and 
retains it ina correct position while in the fabric. ‘To prevent the backward 
movement of the loom, and the consequent injury likely to arise when a 
wire is being withdrawn, a ratchet Wheel is fixed on the main driving shaft 
or axis, With the teeth of which two lever clicks or catches take, and prevent 
the loom from turning backwards until the workman raises the clicks or 
catches out of the teeth of the ratchet wheel. In ph we of soldering the 
heads to the wires, as heretofore, they are jointed « connected by a pin, 
screw, or hook, or by other means, which enables the eet readily attached 
or renewed if required. 
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Dated 2th July 





















proye «dl, 

















ve fon 











the Trane, 








in a yreove or ¢ 




















is also employe 












Ie4s. ot Gut AVES, Oldham, ** ‘ echanism or arrengement ued ti 
g yarn nis." ted Bt July, Stu, 
This inventio nsists in modifications of the common * heck,” so that 





through 
as Well as into divisions of 


iis eyes may be divided into sections of any 
alternate threads, as in the 
plishes this by dividing 


the threads al sing 
required number, 

counnon hees. ‘Phe patentec ace 
in which the “eyes” of the ordinary “* heck secured Into sections con- 
taining the number of es required in h tion, and arranging 
them in guides so as ! 1 and actuating or alavatinaase ae- 
pressing them as requ Sea b) bar or plate made to slide up and 
down, and having certain notches or projections which are made to eng 
ge as required with projections frou said sections by moving 
\ thle bar or plate endways, by this means selecting those 
eye require to be elevated. Arrangements may also be added 
it required whieh Will prevent those sections from lifting Which are required 





the toothed bars 

























to be kent down. 














1570. A. V. MoneL, Pavis, ** P ag in colours te e Je *< and oth 
races.'’— Dated Lud August, 1860 
This apparatus consists of a central drum within bellow inders, and 
furnished with cams or projections on its surfac On the rt 1 of the 
drum tie projections come in contact with and foree out 1 connected 





with or 


arrsing the printing blocks or surfaces. ‘The blocks are forced 
Inst rovers ca 


ing the colours, which are nyed round, and at a 
iter cylinder. The nd the print 
their supply of colour, print the 

> or printing cylinder over which 





suiall distance fre 
ing surfac which, att 
niaterial which is supportec : £ 

the material is drawn. After being ] ed the material p: 
of hollow rollers, heated by steam or otherwise, for the pur; 
on toa reeciving Fr ¥ 





thea ul caTrics Tet 















ses over a series 
of aryiny, 








— Not ceed 








CLass 4.—AGRICULTURE.—NONE. 


CLASS 5.—BU ILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
Hlouse Fittmgs, Warming, Ventilating, &e. 

1935. A. V. Newton, Chancery-laxe, London, “‘ Ventilating buildings, vessels, 
and ie —A co! uimunication.—Dated 9th August, 1350. 

This invention relates to the employment of an air duct or passage heated 
by a flue or steam pipe passing throuyh it, in such a manner as to rarefy 
the air within it, and create an upward current therein, for the purpose of 
carrying off the impure air from a building, ship, or mine, such air duct to 
be in combination with another duct or passage for admitting pure air to 
the building, ship, or mine, by which combination a constant circulation 
and distribution of pure air to the space requiring ventilation is obtained. 
1950. T. Hart, Northampton, ’—Dated 11th August, 

1s60. 

This invention cannot be described without reference to the drawings. 
1963. J. BiLLine, Abingdon-street, Westminster, “ Chinney tops.” —Dauted 14th 

August, 1860. 

Chimneys are constructed in such a at variety of planes, and exposed 
to so many different conditions, tt it is almost impossible to construct 
one simple form of chimney top which shall be equally successfal in curing 
every case of a smoky chimney. Thus, in the majority of cases, the chimney 
tops described in the specification of certain former letters patent granted 
to the present patentee, and beari date 15th November, 1806 (No. 
2,706), are fully successful, but in some adverse situations these tops do not 
effect an entire cure in gusty and stormy weather In such or other 
difficult’ cases the patentee employs one or other of the contrivances here- 
inafter described. He constructs a number of bars of angular, semi- circular, 
parabolic, or other gutter shaped form, and he places several of them in 
proximity, and paraliel to each other, or radiating to a centre. If a grating, 
a fan, or star, be thus formed, it will be easily permeated by a current of 
air in one direction, which will be guided by the g adually contracting 
s between the bars, while if nt of air be moving in the oppo- 
ction, it will enter the gutters and reg ate and be reflected 
ards, and thus oppose a sat resistance to the passage of the air 
utter bars may be made separate, or several may be made in one piece, 
and they may be constructed of wrought or cast-iron, or zinc, or terra 
cotta, or other suitable material. He applies these gutter gratings in various 
ways. ‘Thus, he constructs the tops of a row of chimneys with cones or 
pyramids and riitions, as described in the aforesaid specification, and he 
places over cach cone or pyramid, and a few inches above them, two inclined 
gutter gratings meeting in the centre. A horizontal gust of wind is received 
by the gutters on one side, and directed upward, while very little of it 
passes between the , and this little, with the smoke, finds a compara- 
tively easy exit between the bars on the other side of the top. A vertically 
one nding gust of wind is also in at measure dispersed by the gutter 

raped bars. Instead of constructing a conical or pyramidal top, it will 
sometimes suffice to slope or bevel the two sides oniy between the parti- 
tions. In sone cases two or more gutter gratings may be placed one above 
the other, Gue or more may capable of being raised and lowered by 
means of the brush used in sweeping the chimney or otherwise, so as to 
clear them from any adhering soot. In licu of causing the gutter gratings 
to incline downwards from the centre, he sometimes makes them incline 
upwards, or forms them into an inverted cone suspended over the mouth of 
the chime Vhe aforesaid partitions are not always requisite, and the 
gratings mnty be made “ith close ends. He also applies the gutter 
gratings to chimney tops in a coni nidal form, or in a double 
conical or pyramidal or similar foria, either With straight or curved sides, 















* Brick-making machine.’ 







































































Ciass 6.—FIRE-ARMS. 
Including Guns, Swoi Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or jor Defences, Gun Carriages, &e. 
1868. J. Grant, Hyde Park-stret, 
tnd August, 1500. 

This invention consists in forming a conical aperture across a gun near 
the rear end thereof, and in the employment of a correspondingly formed 
breech plug to fit into the aperture and close the breech or rear end of the 
bore. When necessary the inventor strengthens the gun by a hoop, or by 
the employment of an additional quantity of metal, to prevent weakness 
from forming the transverse aperture. He locks the plug after being 
inserted by giving it a slight turn, whereby wings or studs fixed to or 
formed on its broad end are caused to engaye into recesses made for their 
reception on the outside of the gun. Or le employs an equivalent method 
of locking. The gun is bored through from end to end to allow of the 
charge bemg inserted at the rear end.—Not proceeded with, 

Is7z. J. C. Happan, Besborough-gardens, Pintico, * Liaprovements in the 
mo vufacture of ruled cannon, and of projectides to be discharged Jrom rifled 
"—Datid 2nd August, 1860. 

The improvement or improvements in rifled cannon have reference to 
such as are intended for discharging that particular description of projectiles 
Which is provided with a lead or other expanding back, intended to become 
enlarged or jammed up and forced into the rifling of the cannon when 
discharged, and to receive the twist motion by means of such expanded 
portion, and consists in constructing or making such cannon with rifting or 
rifled cuts or grooves extending from the muzzle towards the breech, not 
throughout the entire length, but for a certain distance only, so that the 
projectiles on being expelled may at first expand only to the full bore of the 
cannon, and atter traveiling onwards for a part of the aistance towards the 
mt , then further expand into the rifle cuts or grooves and receive 
the twist moti ion, the object intended being to prevent the weakening of the 
cannon by continuing the rifle cuts 0 wves to or near to the breech end. 





—Dated 





London, “ Breech-loading guns. 





























Cannone 














CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &e. 





cd inflated undu- 





REDGRAVE, Wood-street, Lambeth, “ An impro 
il bust.”—Dated ith August, 1-60, 

The inventor proposes to improve the female figure, when nature has 

denied, ied, the usual form, by supplying the want arti- 

tiviatly. ificial bast of any sort of air-tight material, 





warts 























cutting, shaping, and ig, or otherwise attaching the parts, in such 
manner When the material is inflated with air, it will produce the form 
or shay quired, bust may be made in more than one piece if desired, 


and it so made the parts may be attached the one to the other by a flat, 
round, or other shaped hoilow, stic bund or tubing, to allow the passage 
of the air from one part to the other, He inflates the whole by means of 
tubing passing irom any > artificial bast for that purpose, stopping 
the end thereot by a uy uny contr! vance Which will prevent the 
escape of the air. is either to be covered with a material 
Which will represent the natural i ippear - of flesh, or silk, cambric, lawn, 
or other material is to be prepared to present such appearance, and the 
artificial bust is to be covered there with. -Not proceed 

Beeston, vw Lee 
‘ «to yomale athive.’ : 

This invention consists in the is that commonly called 
Russia and India matting, combi ned with wadding or cotton, wool, canvas, 
and sacking formed into ribs or Loops by being enclosed in a covering of 
cotton, alpaca, Orleans cloth, or other suitable material.—Not proceeded 
wa, 


1906. W. CLARK, Ch 

















wv aeing shape 


Or apy 


Auyust 











* Improvements in patties or clogs, 











and cover A communicators Dated 7th August, 1386v. 
This invention consists of a acle of metal or other material hinged like a 
clog, or it may be elastic or rigid ; it is a ipsa with a projecting ridge 


ig 
piece carried round and forming a raised heel, as also round the fore part of 
the sole, which ra it from the ground in the manner patten ; this 
may be of openwork, 1 more or less ornamental, with roughened contact 
surfaces to prevent slipping on the ground ; ornamental openwork ridges are 
earricd round the hee: on the upper part to grip the heel of the wearer, as 
toes, and the clog may be further fastened by a strap or other- 


pron wilh. 






















*, “J provements inthe manufacture 


for the dead, and in wachiney 
) 








the foundations of such 
coverings for > I] with flocks made from wool, silk, alpaca, mohair, or 
other fibrous materials, or in covering any kind of foundations for hats, 
caps, bonnets, or other ing r tne head, with cotton or other like 
‘flo k of the above- -mentioned description. 
invention consists in eflecting an equal distribution 
surfaces Which they are intended to cover by first 
foundations or fabrics to be operated upon with any suitable 
varnish to produce adhesion, and subsequently passing the same under an 
oscillating sieve contain the focks.—.A 
West 
te pea 
1SU0. 
yenutacture of boots for military pur- 
. When cn the feet, they shail have the appearance 
by cutting the front and back parts 
p between | such parts before the seam 
of the let V, but when closed will 


s invention consists in coating 








chs over the 





e 








cnt R. Rocers, King-street, 


ticularly ava ptet to mididary 








This 





poses, in suc 





und cof 
thereof so 
is sewn 
form a st 

















bf 
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ee 


Maren 1, 1861 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing. Tanning, Bleaching, lyeing, Calico-Printing, Smelting 





Glass, Potter Cements, Paint, Paper, Manures, Sc. 
5. teLIs, Paris, ‘* Juprovements i p a 7 compounds of cyar 
1816. A. GEL is, hag — a 


and principally of prussiates 
decompos:tion.” —Dated 26th July, 
This improved process is based upo 
to those alre uly known. The patent « 
air or animal matter, but from a manut vctured comp % nn 
He fixes the ammonia Dy the ns of the sulphuret of carbon, and he 
prepares with these two pr 
or he derives such sulphuret 





ction quite different 
e azote either from 


| 
| 
, almonla | 
| 





lucts suitably ¢ ynbined st mid 











: } " wl nids te sulpl tted amids, | 
employed ; and finally he tr ms such ai 1ids int iy st ni is, 
of potassium an 1 sodium, which sulpho-cyanides, afterwards modified | 

] " u ’ Ml ‘ s ire | 
by an appropriats metal, such as ron, i < a, 1 . ne . 1 
converted either into prussiates of potash or sox tides of 1 mn | 
or sodium. : ; 
1859. F. H. TREVITHICK, Clapham, Sé , aud R. JONES, J phel | 
“ Presercation of aniual avd a sta ; Dated 31s 


July, 1260. 

These improvements relate 
employed as the means of ope rating upon matters for effecting their pre 
servation—to means by which the exhaustion ¢ . 
tin or other vessels used to contain the matter 
the forcing therein of gases ¢ mpioyed for effec 
matters, may bh 
such vessels, and by which the amount of ¥ 
vessels may be asce rtained, and then the gas o1 
amount or quantity of gas or gases introduced 
be indicated. For this purpo 


-when sulphurous acid yas or other gases art 





effected without injury by ¢ 


rate vessel may 
animal or veget 
chamber with a loose ¢ 
pipe passing extern 
































so as to enclose t! tai Is, and i 

suitable fluid, and tically sealed, s 

bursting of those vessels as subsequently O 

made of thin tin or other material | OA 

vessels enclosing t ry ) 

by which it Is ¢ ced in commu t \ " ns of 

obtaining and regi 1 when th unt of ¥ pe ee 

is obtained, of « t or re virs of Gas or 

vases, as Well as of micas ne eu of x 1 1 ) 

introduced and absorbed, and by which, when the re 1 ! ¢ 

servative gas has been introduces ‘ ‘ be introc d 

into the vessel to fll Vacant space erein. | 

1898. A. J. Seirz, 2 rst! Tyne, * Ma ure of artic t 
of barut —A cunication.— Dat ‘ tf, isd, 

According to this methed of 1 1 suly of bary’ 
natural st rate of | , chloerid m nl ive still - 
chloride of iron and coa " | i of a h perature 
insoluble sulphuret of meri \ ron, l 
which the latter ts ¢ ly dissolved by water. ‘The 
worked in pa nd furnaces. 11 ‘ ) 
baryta and ¢ ,and runs in the chlorine 
facture of bleachi wwaer) of Which the 
witherite (natural carbonat Y \ hav 
a solid bail comp L of « of 1 nw 
phuret of mangznes » and iron, ‘Th 

to t and then dis ved in tie " 
oiving process produces a oderately el 
le of barium, which can be purificd im the si 
purified and s¢ tled this liquer of chloride 
phuric acid, and Tormis 4 this manner a fine 


i 

baryta, and leaves weak muriatic aX s 

having been settled and wash l, is formed by 
rw 





means into a soft, fine, consistent m 





—Not proceede with. | 
1913. J. Wenster, Birmingham, “ Manufect f ussiate of potash ant | 
Prussian blue.”—Dated Sth Aug ISGo. 
The yx tentee claims the use ot wood, saw dust, or spent bark, with 
oxide of iron or other like iron, and the p moniaeal gas through 








ed with carbonate 
1 gas with sul 


nanufacture of prusshite of 





and into it after it has been charred or bur 
He also claims the manufacturing of ammoniac 





i€ 





of potas 
phate of amine 
potash and Prussian blu 


ia, lime, and water, for the 1 





1945. R. Smirn, West-street, Glasgow, * Color 1 matter » dyeing and 
printing Fabrics.”—Dated llth August, 13 0. ; 
To produce a purple col ur the patentce mixes a solution of sulphate or 





muriate of 
of them, in ten parts by weig 

portiens of red prussiate of pota hh, in te 
the mixture half an hour, durn 


aniline, toluidine, xylidine, and cumidine, or of any ot 


it of water, With a solution in equivalent pro- 





Vv Weight of water, boils 





ne prussic 












evolved, after which he a lows it twenty-four better, 
forty-ci; hours, When a precipi l 1 ti ‘ L purple 
colour, a brown matter, and Prussian the liquor « 

yellow prussiate of potash. The preci] i dona filter l 
with water, dried at 212 deg. F he vii matter extracted by mineral 
naphtha again dried, and the ny matter extracted with methylated 
spirit, which may be evaporate lain t colouring tter in a solid 
state. The colour is to be Use e saine manner those obtained " 
aniline by means of chromates, manganates, Kc. lo produce a red colour, 





he heats a mixture of muriate of aniine, toluidine, xylidine, and cumidine, 
or any or either of them with the higher oxide mony, or with per 
mereury, or a& mixtu of aniline, 





oxide of tin, Iron, 
toluidine, xylidine, and cumidine, or i 


oxide of iron or copper, or he boils free 



































and eunidine, or any or either, with chloride correspond 

ing to the above oxides of antimony : all these be taken in 

their dry state. 

1951. C. P. E. Povssien, Paris, “ Manu e¢ i r other t ye 
mates.” — Dated 13th Av just, 1860. 

This invention relates to certain new moce treatin les of ec! 1 
whether mono or bi-hydrated, or even the a1 hydrot le of « 
provided this latter has not been previo submitted to a red hot cal ‘ 
tion—or neutraljchromat obtain kaline or other 
bichromates, such as tie h, « L, « wi mia, of 
lime, or others. Tie in trent the said oxi of 
chromium with a suitable nitrate, ch, for instan s the nitrat of 
potash of soda, of lime, or others, et w or in conjunction 
with a carbonate or hydrate of the su ba or in treating a neutral 
chromate according to the same principles, but with ‘ i 1of nitric 
acid. 

1956. J. Stuart, Vulean-place, Poplar, ** Treating »-carbon oils.” — Dated 
13th August. 1S 0. 

This invention consists insubjecting t yaro-carbon oils to th ‘ 1 of 
solutions of chromic acid, by which the odew removed s 
separated therefrom. 

1973. H. B. Bartow, 2/¢ M r, * Pry ition r "—A cman 
tion.— Dated loth Auquat, 1560. 

The nature of this invention consists in applyi met in 1 of salts in 
the manufacture or pr ition of vo. In} mn invention 
various kinds of metal y be employed, b tl ! e at pr nt 
found most advantaveous are metallic zine, metallic iron, and metaiiic tin, th 
latter in partic posse ww t re red valitic nd being ¢ 
recovered tromthe shing t in t i 
1988. J. J. Coteman, J/ _H ( t r duc 

and printi g.” —~ Date Aus . lst 

This invention has t object improvements in the manufactare red 
and blue colouring matters from aniline or inalogues, such as toluidine, 
xyhan nd ( rhe « ‘ ‘ ed by trea niline or i 

nalogues with ¢ a ae al ; 

Crass 9.—ELECTRICITY. 
ic, Magnetic, and Electro- Magnetu P 
Apparatus, Galvanic Batteries, Xe. 
1978. P. A. ( oy, J \ 7 ers , 
— ] i is 

In carrying this invention el the patentee em}; noro 

netailic tube or ea ware or ¢ v tubes or pit ‘ ‘ . er 
and from 1] it. to 29 ft. in ler h, more ¢ : ‘ iy t 
places in a suitable | for uhe ‘ 1 t ‘ 
the re or wires to | sulated are tot i within the t or pi] 
and to be gauged each end (top i boitem), to be kept at « 
distances apart after t)« t » wa ently taut so as keep them in 
istraight line when thic r hich is accomplis! ' 

‘ 1, OF or as} e, or any 
ous 1 © prefers « of wood tar o 
ni I er t ! ! w. He tl 
Pw Ss ure ! it matter freely 
through and around the whole of the w , that when coid the wire re 


mbedded in or between lid mass of the insulating material from top to 
bottom, or from end to end; the tube r pipe th 1dy for laying 
down. The earth having been trenclied or 
to admit the tubes, he proceeds to connect the wires in t 





id open to th required 


j 
Z 








148 








THE ENGINEER. 


—He joins the copper or metallic wires in the usual way, but he adopts, in] THE IRON, COAL, AND GENERAL TRADES OF 
preference, the following mode :—He leve Is the ends of each wire to a sharp BIRMINGHA) r VE rae ~ ai 
thin edge, say, an inch in length, more or less. He then places or laps the ) TR _ 1AM, WOLVERHAMI rON, AND OT HER 
ends one over the other (having previously slid a piece of thin tubing on one | DIS LIC 
of the two wires), so that when together they form a thickness ¢ jual to the 





(From our own Corre spondent.) 


















































solid wire He then slips the piece of tubing over the ends, and thus covers | 
the joint, when by any conveni nt pressure the ends and ¢ lar are forced 'ne Morriw. Taree anv tae Brrtisn lron Trape—T wo FAmures 
into one solid mass of wire. He then bu the joints with the same or | JupeMENT IN THE Brorners Hickmans’ Cast ond-class, with 
sim : i » atte —— t Six Months—I\roxsrone Trape - Coa, Traps —GeneraL MAnv- 
ar pice s over the ends « ° moons “PR in nn Po? ° - ° y a. 
oh ann oP dens Gael 2 : urine Tt - : Their Condition in B rmingham and its District 
Var p he flowing in of the POARDD « Abe Rervurys ror 186 The Metalliferous Sta- 
cireular pie “ ; iferous Sta 
inaulatine fs , y to properly insu- | Usties Rorating Puppiine Furnaces : Experiments in London 
late the ends or parts of the wires so joined and covered by the semi- | : 
circular pieces of ir which ends ‘or parts will be then of the same | rut accounts from the States lead to the apprehension that the 
circumference as the ot sof the insulated wires on the tubs P Morrill Tariff is safe to pass, but agents look upon it as compelled 
vious to connecting or joining the ends of the wit er shifting | to fall again from its sheer impracticability. It is said that if the 
her metal eap or collar fitted on t fthe | couther s should come back to the ene : ~~ 
a i“ ry in. or 8 in. long, mor cap or | t “ a a "b +n , os — of peat contederation, 
ey cer te Mek are mi-circular pieces of | * ‘ y wo a ~. ue bes to “ rapes ed, and if they should not, see- 
o as to form a cover or protection to the part ned as | 2g that they (the southerners) are our best customers, the loss will not 
4 the ends of the metal covering of the | be so great as might have been anticipated, 
CauUulks ¢ H n 4 . l 
Land hemp, or any other matter that will keep oat we Yesterday two failures were announced, one that of Messrs 
Beesley Farmer, of the District lronworks, Smethwick, who 
— ¢ gon aid, for £50,000; and the other that of Mr. George 
CLass 10.—MISCE LLANEOUS. Vernon Blunt, a general hardware merchant, of Birmingham " 
; —s lhe pig-iron trade remains painfully inactive, 
y all Patents not found under the precedin ) heads ting the coal trade, we may say that, althou rh the rv juin 
P “sy : : ; for the various works in the locality have fallen off very 
considerably, the demand for domestic « onsumption continues rather 
Ni roved joint 1 K namely, best, 11s. ; common, 
thout »« ul, When two oe +s mip c per ton, at the wharfs west of 
to pomt v ul cle } } 
t t we] ) e- KM Ih \ . they continue to range a little higher 
‘ ( r of it re 2 £ . 
= pel of ~d CGiubbin and white ironstone, the produce of the district, are rather 
or diameter than the other parts of | ‘ in price, and may be quoted at from 14s, to 16s, per ton ae- 
t its ends. Into t Ke ‘ ling to quality, 
or other su e nes ar Ihe manifacturin trades of the district gen rally are, upon the 
pA ENA Lt re} ed whics Whole, dull; V slight improvement was visible at the 
filli , re fu l ith | . i “ " ~ = 
re forced ) ck : on pete” here report the absence of animation in 
in bolts being employed to dr the flan n the filling up j 7 vag aoe me to come in; but the depres- 
to tl nees ¢ eviil Other me be cmmploved for forein twitch those brane! of trade carried on in Lanea- 
aie ' tot kit ‘ er means of eX} n hu nd operate untavourable in this quarter, there 
| in i me mw , : ! the pty t tine pM { demand for all articles such as are in general 
coverl 1) i ber ua to. a el > and as the COULEYY Lronmongers are doing a nx derate 
. —_ B 2 a fl _ trade only, their orders are with few exception small. At Birming- 
: , D ad} i t nniitary gun and armament trade is brisk, and all the opera- 
J Isso tives engaged are working full time. [In most other branches of the 
Th ¢ re he } ! ! ] trades the manufacturers have managed to keep their usual 
retin ‘ i, and ul “op th the cann i ‘ ' 7 
. ‘ ult D wi “ nituber of hands on, but few of them have many orders before 
it . the retort turned evment and } n | “ph A “ hh se the fancy trade much languor prevails. There is 
’ thereby depositing the eam ‘ ui very doing with the United States, and the high rate of dis- 
‘ he enue 0} then withdrawn by it has cheeked forcign trade in other d partinents ; but those who 
cr vachinery by hich ens din the continental trade ent tain an opinion that unless 
‘ irom the retorts he makes u commotion breaks out in Hungary, or some oth ' ; 
eo wel, with the teeth o : ‘warga iW at K me other quarter in the 
tn @ ‘ hse spring, that we shall have a fair trade as the season advances 
, ‘ 1 .; this instrua oars amen lerabl , P : cr 
suet alt oh ae % it Phere are some tolerably good orders in hand in a few houses for 
| drop on to the bottom of t Canada, is usual in February and Mareh, 
r shovel is moved to und fro by In and about Dudley the vice and anvil makers are not doing 
machinery ma x constructed more than about half work, 
sume tit d its be mounted on a he labour market is overstocked with labour of most descriptions 


from one retort to the other ; it may aise . 
n i : horse nail makers continue on strike in this district and at 


one part of the machine is charging a 
l , and nearly two thousand men are reduced to a state of 














retort, the other part is drawing the charge from another retort i 
ine destitution, 
7. J. B. J. Ne v, . ey g ine u tu t lhe Board of 'Trade returns for the year 1860, which were tesued 
S es. Pakeu € July, 2°00 on Saturday, show : ‘rease i . or 2 al ® on aed 
This invention consists in Vulcanising the rubber in two oper irda) ‘ un Increase in the value of the exports of British 
in working s it between the first and second operations, a ‘ 
after expiaine tl ni-vulcanisation, that is to say, after the | Wiech could searecely have been anti ipated until the close of the 
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s be produced. He makes the joints b softening oth r de scriptions increased, but not sufficiently to restore 
o th rubl ana uniting them by direct fu ion ; h then con th bl nee, Whe f la exports of the year show a total value of 
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limited to the export of unwrought copper to France and Holland, 
and of copper and yellow metal sheets, &c., in India. The increase 
in lead was general except in the exports to Australia, Tin plates 
fell off with equal impunity, but in December there was a marked 
improvement, the exports of that month amounting in value to 
£98,499 against £64,543 in the corresponding month of the pre- 
ceding year. The imports of the year, so far as ascertained, show 
a very considerable increase, the computed real value of the imports 
of the eleven months ended November 30th being £144,887,078 
against £122,538,694 in the corresponding eleven months of 1859. 
The metallic imports, except those of lead and spelter, show an 
increase which was most considerable in the case of copper: 
235,060 cwt. of unwrought and part wrought metal, 22,032 tons of 
regulus, and 76,285 tons of ore having been imported, against 
218,060 ewt. of metal, 13,178 tons of regulus, and 71,277 tons of 
ore in 1859. Of watches 154,024 were imported against 100,975, 
and of clocks 343,362 against 276,949. 

Circulars have been received in South Staffordshire from the pos- 
sessors of 'Tooth’s patent for “ Improved Machinery or Apparatus to 
be Employed in the Manufacture, Melting, or Refining of ron and 
Steel, and in the Manufacture of Puddled Steel and Wrought-iron,” 
announcing that this machinery would be exhibited in operation, in 
London, for some few weeks, commencing on Wednesday last. 
William Henry Tooth, engineer, of Spring-terrace, Wandsworth- 
road, London, specified his patent on the 2nd of February, 1860, and 
it was sealed on the 10th of July. The machinery is of the same class 
as that to which we have on several occasions drawn attention here, 
It contemplates the puddling of iron and steel by means of a hori- 
zontal rotating cylinder, into which the molten iron is placed, and 
through which the fire is made to pass and then eseape by a flue at 
the opposite end. In addition to the motion given to the iron by the 
revolving of the cylinder, it is further agitated by certain of the 
Stourbridge bricks, with which the furnace is lined, being fixed so as 
to project beyond the others in regular lines, thus forming 
shelves at equal distances, and giving to the cylinder the 
scription of dairy churn, In this patent the 
‘ s mounted on a movable frame, so that it may, 
when required, be moved away from the rotating cylinder, or 
the furnace may be stationary, and the cylinder movable, for 
the convenience of charging and discharging. Instead of a 
furnace or fireplace of the ordinary construction, the inventor 
sometimes proposes to make use of a gas-generating furnace, 
to which a blast may be adapted for blowing the gases there- 
from into the cylinder, The apparatus may also be used for the 
manufacture of wrought-iron shafts, rollers, and other cylindrical or 
polygonal articles. The wrought-iron bars, of which the article is 
to be formed, are introduced into the cylinder, and brought to a 
welding heat, and as the cylinder rotates they will roll over together, 
and be caused to adhere and make a kind of rough eylinder which, 
when sufficiently worked in the rotating cylinder, may be removed 
and submitted to the ordinary processes of hammering and forging. 
It is also proposed to use this machinery for reducing rich ores, by 
adding them gradually in a pulverised state to molten cast-iron. 
For all this the patenteee claims, but he does not claim for the 
principle of communicating rotary motion. He says:—* 1 am 
aware it has been heretofore proposed to melt or work iron and other 
metals in furnaces, vessels, or chambers to whieh rotary motion is 
communicated, so that the metal may be dashed about or thrown 
from side to side or end to end of the vessel; L do not, there- 
fore, mean or intend to lay any claim to the broad principle 
of working metals by communicating motion to the vessel contain- 
ing the same, but what I claim is the improved apparatus for keeping 
the molten metal in motion.” How far the illustrations of the 
working of the invention, which are now being given, are successful, 
or otherwise, we are as yet uninformed, We draw prominent 
attention to the patent that the iron trade may know what is being 
done, and at the same time to express our hesitation to think that to 
practise Tooth’s patent is not to infringe Walker and Warren's 
patent, dated 18th May, 1858, and sealed 9th August, in the same 
year, Of this patent Mr. Bernard Peard Walker, cut nail manu- 
facturer of Wolverhampton, is the chief inventor, and it 
contemplates “ Improvements in the Manufacture of Lron.” This 
invention consists, first, in melting the iron in the first stage of 
its manufacture in a cupola, in place of a reverberatory furnace, as 
at present; and, secondly, of certain improvements in the puddling 
stage, which consist in the employment of a movable puddling 
apparatus by which the liquid metal is agitated, thus substituting 
mechanical power in place of the manual labour at present employed 
in that stage; by the employment of this arrangement the melted 
metal may be submitted to the action of other gases or vapours than 
atmospheric air, By this apparatus the molten iron is not only made 
to gyrate, but it is also thrown from end to end of the cylinder. 
What Messrs. Walker and Warren consider to be novel and original, 
and therefore claim as the invention, is, first, the improved process or 
mode of manufacturing puddled iron; and, secondly, the mode of 
manufacturing puddled iron, wherein a movable containing vessel 
or furnace is employed for the purpose of agitating, and conse- 
quently puddling the liquid metal. 























NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Nortnern Martens: Newcastle and Carlisle and North-Eastern 
Amalgamation : Extension of Colliery Lines— Ue avrn or Liverroo: 
Progress of Building in the Town—I\mvortany Patent Case: 
Wool-Combing Machinery—Stare ov TRape at SHEFFIELD— 
Eastern Counties Rauway: Failure of the “ Bury Direct” 
Scheme—Exrvosion of A Gasomerer At Preston: Singular 
Result. 

A Leaping topic in the north just now is the proposed amalgama- 
tion of the North-Kastern and Neweastle and Carlisle Railway com- 
-. Against this no doubt important “ move ” an agitation has 
wen commenced in Neweastle and the neighbourhood, Mr. Eh. Glynn 
being one of the most frequent speakers at the meetings held. A 
correspondent of alocal paper states that Mr. Glynn is an active and 
highty intelligent partner in the firm of Laws, Glynn, and Mayson, 
solicitors of the Border Counties Railway, which was absorved in 
July, 1859, by an amalgamation with the North British Company ; 
and the writer add Che opposition to the amalgamation of the 
Neweastle and Carlisle Company with the North-Eastern has arisen 
almost entirely from the North British, and has been organised 
entirely by their agency. The noise they have made about it has 
been mistaken for public opinion.” Having given these not very 
complimentary observations, it is only fair that we should state that 
the arguments employed by the opponents of the ami uation— 
which was refused on an application to Parliament last session—are 
that unduly heavy rates are already charged by the North-Eastern 
Company, and that it will be well for the district to have a little 
wholesome competition, Another matter of interest is the statement 
of Lord Palmerston with regard to harbours of refuge. The 
observations of the noble lord are not very encouraging, although, 
perhaps, only what were to be expected in the present state of the 
national finances. His lordship stated that to comply with the re- 
quests continually made to the Government to construct harbours of 
refuge on all parts of the coast would occasion demands on the public 
purse to which the Government were not prepared to accede, A 
bill on the subject is, however, to be brought in by the President of 
the Board of ‘Trade; and it is probable that some assistance will be 
afforded in the shape of loans. After all, this is probably the wisest 
course, considering the difference of opinion which prevails, each 
locality contending for itsown claims without much regard to the gene- 
ralinterests. ‘lo take an illustration: A meeting of the town council 
of one of the multitudinous northern towns was held yesterday week 
to petition Government to make a grant for the formation of a refuge 
harbour on the north-east coast. Everything went smoothly till the 
site came in question. ‘Then a portion of the council stood out for 
Redcar, to the dissatisfaction, as it appeared, of the majority, who 
isisted on then matter being left an open question. 













As regards other northern matters, it may be stated that the 
Pensher and Rainton Railway, commencing near Pensher station on 
the North-Eastern Railway, and running to Rainton Meadows, the 
contract for which was recently let to Mr. Harrison Hodgson, of the 
city of Durham, is now being commenced, and will be pushed 
forward rapidly. This railway belongs to the Marchioness of 
Londonderry and the Earl of Durham, and is expected to be opened 
for traffic in the course of six months. By the new line the whole 
of the Lambton collieries belonging to the Earl of Durham, and the 
Pensher and Rainton collieries, belonging to Lady Londonderry, will 
be brought into communication with Sunderland Dock, by a line 
independent of the North-Eastern Railway. Formerly the coals 
from nearly the whole of the Lambton collieries and some portion 
of the Londonderry collieries were compelled to use the Pensher 
Branch Railway. 

In connection with the question of northern railway matters 
noticed above, it should be added that the Newcastle, Derwent, and 
Weardale line, if carried out, will form an important part of a new 
and competing route from the north to Liverpool and the west. 
The scheme is avowedly supperted by the London and North- 
Western Company, with whom, it is stated, arrangements are made 
for running through trains from Liverpool and Manchester to New- 
castle. On the other hand, the Newcastle and Carlisle and North- 
Eastern Amalgamation, and the Stockton and Darlington and South 
Durham and Lancashire Junction Amalgamation schemes, all openly 
or virtually merge in the North-Eastern Company. The Blaydon 
and Conside Railway, with its junctions, supplies the link wanting 
to secure, with the other projects referred to, complete possession 
of the north-eastern ports and district, and Liverpool and the 
western districts, under one interest. 

The health of Liverpool, like the health of London, has now 
reverted to a satisfactory state, and the mortality is below the average 
corrected for increase of population, At the last meeting of the 
Health Committee the twenty-third annual report of Mr. Rishton, 
the building surveyor, was read. From this document it appeared 
that the number of dwellings built last year was 1,549, capable of 
accommodating, at six persons each house, an additional population 
of 9,294. It also showed that there was a great improvement in the 
class of cottages erected. So true was this, that in Liverpool a 
working man may now obtain, at a rent fully within his means, a 
house in which health and decency, even taste, can be consulted, 
and the effect upon himself and family cannot be otherwise than 
beneficial in every respect. 

An interesting action, to recover damages for an alleged breach of 
agreement, was heard in the Court of Queen’s Bench yesterday 
week. The plaintiffs, Messrs. Schlunberger and Co., were wool- 
combers and machine makers in the department of the Upper Rhine, 
in France, and Mr. Titus Salt, late M.P. for Bradford, and others, 
were the nominal defendants, the real defendant being Mr. 8. Lister, 
engaged in this country in a business similar to the plaintiffs. 
Messrs. Schlunberger became possessed of a valuable patent known 
as Hillman’s, for improvements in the machinery for wool-combing, 
which had already been the subject of litigation in the case of 
“ Lister v. Leather.” By deed they made over to Mr. T. Salt, Mr. 
Ackroyd, and others, for a sum of £30,000, the exclusive use of the 
patent for Great Britain and Ireland, but on condition that they 
should not manufacture machines upon the principle of the patent 
for sale out of the United Kingdom. In 1856 Mr. Lister purchased 
that right from those gentlemen for the same sum, with the usual 
indemnity, and according to the opening statement, he had made 
enormous sums by availing himself of it in the manufacture of wool- 
combing machines, charging for each not only between £200 and 
£300, but also a royalty of £1,000 for the use of the patent. The 
alleged breach of the agreement consisted in Mr. Lister selling a 
considerable number of those machines abroad, by which the profits 
of the plaintiffs were represented to have been considerably 
diminished. A verdjct was returned forthe plaintiffs—damages £5,000. 

A more hopeful feeling is beginning to prevail at Sheffield, the 
advices received from the United States being a shade more 
encouraging, While the Canadian orders are better. A few mode- 
rate orders have also been received for steel and tiles from France, 
but the continental trade is rather gloomy. The houses engaged in 
the manufacture of engineers’ tools for railway purposes are fully 
employed, and the same report may be made with regard to railway 
spring manufacturers. In Rotherham and the neighbourhood the 
foundries for heavy castings and the large brass houses are doing a 
fair amount of business. 

One great obstacle in the way of the Eastern Counties Railway 
Company—and it is as well the public should understand this—is now 
removed, the “ Bury direct” scheme (which, if carried out, would 
have opened a new and independent route to the metropolis from 
Norfolk, Suffolk, and Essex), having fallen through on standing 
orders. The difficulties which threaten the company in the ensuing 
session are thus reduced to two, viz., the Colne Valley extension to 
Cambridge and Colchester, promoted by the London and North- 
Western, and the Mid-Eastern, which threatens the undertaking on 
the East Anglian frontier, The Colne Valley scheme may possibly 
come to something, but the Mid-Eastern’s prospects of success are 
extremely meagre. However, be this as it may, the Eastern Coun- 
ties Company has again got a breathing time ; and if matters can be 
adjusted with the Norfolk and Eastern Union, and the directors keep 
their expenditure for parliamentary manceuvring and extensions at 
the lowest possible level, some improvement will probably be observed 
in the state of the company’s affairs. 

A gasometer has exploded with fearful violence at the works of 
the Preston Gas Company. The gasometer, which was in the 
course of construction by Messrs. Houghton and Co., of Birmingham, 
and nearly completed, was 105 ft. in diameter and 44 ft. in height 
when inflated, the tank of water in which it was floated being 23 ft. 
deep. It was estimated to contain 330,000 feet of gas. The result 
was terrible. One man, who was sitting on the top of the holder, 
after being blown into the air, fell into one of the rents, and was 
held in the crevice by his neck, until rescued. The others were 
fearfully scorched and bruised, and there was a serious destrue- 
tion of property. One extraordinary incident occurred in connection 
with the explosion. A woman who had for a length of time been 
suffering from an affection of the lower limbs, which incapacitated 
her from walking, was so terror-stricken that she actually leaped 
from her chair, ran out of the house, and thus recovered the use of 
her limbs, 











Tue Starrorp Sration.—-The first impression which a traveller 
now receives of a town is that imparted to him by the railway station 
and its accommodations. A large well ordered station suggests the 
thriving town: confusion and scanty accommodation indicate the stag- 
nant second-rate county borough: in other words, the station of a 
county town gives to the modern traveller the same clue to its wealth 
and importance that passengers by stage-coaches, a few years since, 
found in the style of the principal inn. Now the impressions 
imparted by the Stafford station are very unsatisfactory. It isa 
central junction station, where trains dash up from different quarters 
in rapid succession, involving a great accumulation of luggage, and 
a constantly changing crowd of passengers. No less than three ex- 
presses, besides a slow train, arrive and depart in one short hour, at 
mid-day, all going the same way. ‘To meet the exigencies of this 
extent of trattic suitable accommodation should be provided; but we 
find little better than that afforded at an unimportant road-side station. 
In the first place, the station is uncovered; and the roofs over the 
platforms do not protect them sufficiently from the weather: con- 
sequently every passenger who alights in rainy seasons steps into a 
rivulet. In the second place, horses are required to move the 
carriages about, and the space being so limited, as it is, they are 
obliged to come upon the narrow and crowded platforms, an 
invasion which, although the docile animals may be as highly- 
trained as Astley’s steeds, occasions considerable terror and con- 
fusion to timidpassengers. lhe traffic appears to have overgrown 
the provisions for it to a dangerous extent. —Builder.—[ The large 
sum of £19,290 was expended in the last half-year of 1860 in enlarg- 
ing Stafford station and engine sheds. The new works are not yet, 
probably, in full use.—Ep. E.] 














PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra size 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Raits remain as last reported, and but few orders stirring, except for the 
home lines. 

Scotcu P1G-1r0oN.—The market has been steady during the week, although 
the business done has been of a limited character, and the closing prices 
show a decline of 3d. per ton compared with last weeks, viz., 48s. 6d. cash, 
and 49s, 6d. three months open. No. 1 Gartsherrie quoted 53s. ; Calder, 
50s. 6d. ; and Glengarnock, 51s. 
¢ SPELTER may be had 2s. 6d. to 5s. lower than last week. Market quiet. 

Correr without alteration. 

Leap in fair demand. ; 

T1x.—But little doing in both English and foreign, the latter a trifle 
easier. Banca £127, and fine Straits £122. 

TIN-PLATES very dull of sale. 

MOATE AND CO., 65, Old Broad-street, London. 















Feb. 28th, 1861. 2 
TIMBER. 
1859. | 1860. | 1859, 1860. 
Perload— £ & £ | £e 2a Perlead—£¢ ss £€ s/f & £ 
15 016 0/11 101310 | Yel. pine, per reduced C. 
36 40) 3 5 4 O || Canada. Ist quality 17 1019 6/17 019 0 
-3 0 815) 3 0 315 Qnd do .. 12 0 13 0O/ 11 wWi12.0 
St John, N.B,vel. 5 0 510) 5 O 6 O | Archangel, yellow. 14 0 lo o!14 01510 
Quebec, oak, white 5 0 510! 5 0 510 | St. Petersbg. yel... 13 10 13 10 | 1210 33 10 
irh .... 4 0 0 0) 4 0 410 Finland.... 9101010} 9101010 
Memel.. 6 @ 0 0} 0 0 O O | Memel 15 ©) 10101510 
Im... 319 415) 310 416 | Gothenburg, yel... 10 01210) lolvu ls 0 
Dantzic, oak ...... 310 6 o| 310 610; white 91011 0 91011 0 
fir.. 3% 040) 3215 40 Gefle, yellow .... 11 01210 11101210 
Memel, fir ........ 310 4 of 3 5 4 5/| Soderhamn ... .. 11 vl210,11 6 LO 
Riga .......+ - 310 315) 315 0 0 pero) 
Swedish . ........ 315 3 0; 3 7 313 12 {by Sby 922 024 0 22 0 WO 
Masts, Queb.rd pine 5 0 6 o| 608 0 in.....+-yellow § 
ylpne5 0 60'507 0 ante tT 01414 01516 
pine0 0 00/0000 per 40 ft. 3 in. 
Lathwood, Dantz, fm 6 7 0; 61070 Staves, per standard M 
eters. 9 0 910, 9 010 O |, Quebec, pipe .... 0) 0 550 50 0 600 
Deals, per C., 12 ft. by 3 by 9 in, | | puncheon 16 0 180 18 0 Do 


Quebec, wht. sprucel5 019 0/15 020 °| Baltic, crown ; . ‘ r 
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Tue New ‘Mortar Caxnon.—The Times’ Paris correspondent 
thus refers to this new weapon :—The tube or barrel is formed of 
several cylinders or rings of cast or wrought-iron, its longitudinal 
cylindrical parts affording the means of uniting the rings. Tho 
interior of the tube is rifled by means of a certain number of project- 
ing spiral rods shaped in triangular prisms. The tube can be 
lengthened at pleasure. The breech of the gun is a mortar, to 
which the tube is attached, and from which it may be detached, 
either for the purpose of loading it at the breech or of making use of 
it asa mortar. It is alleged that this cannon cannot become heated, 
that the process of cleansing after each discharge is unnecessary, 
except as regards the breech, and that it may be fired five times 
during the space now required to fire any other gun once. Another 
consequence said to follow from the non-heating of the barrel of the 
gun is, that there is no danger of bursting, either from defect in the 
metal or from over-charge. The gun may likewise be lengthened 
or shortened at pleasure. The inventor states that a gun throwing 
a shot of 120 lb. weight may be taken to pieces and conveyed on the 
back of a horse or mule over roads impassable for carriages. He 
shows that there is a considerable saving in the construction of this 
gun in consequence of the tube being of openwork, and of iron, in 
place of bronze. It may be as light as is consistent with the resis- 
tance which its weight must necessarily oppose to the recoil pro- 
duce by its discharge. The inventor expects that this gun will 
supersede mortars, and that every cannon mounted on a ship's deck 
may be used both as a cannon and a mortar, and that a ship which 
carries forty guns may be said to carry forty guns and forty mortars. 

Factory Rerorts.—-The half-yearly reports of the inspectors of 
factories have been laid before Parliament. They state that the 
Factory and Printworks Acts are upon the whole well observed, and 
that there is an increasing desire among all classes to fulfil the 
requirements of the law with exactitude and cheerfulness. The list 
of casualties, unhappily, is heavy; 42 lives were lost by accidents in 
the half-year ending October 31st, in 28 cases a hand or arm was 
lost, and in 166 others part of a limb. Thejreport of most interest 
at present is that of Mr. Baker, on the trade of Coventry. In his 
judgment the distress in that town has been, in great part, at any 
rate, caused by the strike of last year, when an attempt was made 
by the men to maintain a price list—that is, a system of working by 
piece instead of by day, the strike taking place just upon a great 
depression in the trade of riband weaving, in consequence of change 
of fashion in dress. The depression of trade began in the spring, 
the strike was in the summer, and the returns from the savings- 
bank for the summer months, July to September, show that, not- 
withstanding the depression in the spring, 57 per cent. of the 
usual number of weavers depositors were depositors when the strike 
took place, so that they were not all out of profitable employment, 
and the strike was not a matter of necessity, or resistance of op- 
pression. But when the strike came, also the savings of years were 
gradually wasted; and Coventry may be kept in the back ground 
for a long time. Mr. Baker gives no countenance to the project for 
establishing a joint-stock cotton mill in Coventry, with the view of 
furnishing employment to the population. He considers that the 
object would be more readily attained by throwing the same amount 
of energy into an effort to procure a higher class of looms for 
riband weaving, the specific trade of the place; and he points out 
that, as the workmen of Coventry have in their own cottages about 
1,000 steam looms more or less their own, it is a serious thing for 
them to have the labour of the place directed into an entirely new 
channel. He thinks that the secret of success is in obtaining the aid 
of improved machinery, which can multiply and form textures that 
will compel purchasers by their attractions, and that it is because the 
system of manufacturing ribands at Coventry has been behind the 
times that it has never been able to compete with other countries, 
being contented with producing ordinary fabrics possessing few of 
those attractions which make ribands sell, and for which, indeed, 
they are worn. He says it is now perceived that in the system of 
our forefathers there is something inadequate to the wants of this 
generation, and it may be hoped, therefore, that more energy and 
enterprise will be applied to the manufacture. 
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ON THE WELDING OF MALLEABLE IRON. 
By James NasmyTH, Esq., C.F. 


Or all the processes connected with the working of 
malleable iron there is none that has a more intimate 
relation to the security of life and property than that of 
“ welding,” or the process by which we are enabled to 
unite together, in one mass, the several portions of 
malleable iron, of which the gencrality of works in that 
material are formed. 

Every single link in a chain-cable, every wheel tyre in a 
railway train, directly owes its trustworthiness to the 
manner in which the process of welding has been _per- 
formed, in so far as that any imperfection in one single 
member of the set of cable links or railway wheel tyres 
may involve a most fearful loss of life, of which, of late 
years especially, we have had such distressing and melan- 
choly experience. 

It is with the most earnest conviction of the vital 
importance of the process of welding, by reason of its close 
relation to the security of life and property, that I am 
anxious to offer a few remarks, based on long and intimate 
acquaintance with the process in question, and on those 
conditions that conduce to its perfect performance, which 
remarks I am fain to think, if read with due care and con- 
sideration by those who are more specially concerned with 
the practice of the process of welding iron, may in no small 
degree tend to render less frequent those fearful and dis- 
tressing catastrophes of which recent records of ship and 
railway disasters furnish such sad evidence. 

In order to render more clear the following remarks as to 
the cause, and most certain means of the prevention of 
defective welding, it may be as well, at the risk of a little 
tediousness, to explain the nature of the process of welding 
iron, which consists in inducing upon malleable iron, by 
means of a very high heat, a certain degree of adhesiveness, 
so that any two pieces of malleable iron, when heated to 
the requisite degree, will, if brought into close contact, 
adhere or stick together with a greater or less tenacity, 
according toe the amount of force applied to urge them into 
close contact. 

But as malleable iron, when heated to the high tem- 
perature requisite to induce the adhesive or weldable 
condition, is at the same time rendered highly oxidisable, 
the surface of the iron at the welding hot part becomes 
enveloped with a coat of vitrified oxide, which adheres 
to the metal with great obstinacy; and although this 
molten oxide can be rendered more fluid, and the further 
oxidation in some degree restricted, by sprinkling the 
welding hot surface of the iron with sand, which, com- 
bining with the molten oxide, renders it more fluid, and, 
therefore, more easily removable from the surface of the 
iron, yet so rapid is the oxidation of the iron when at the 
high heat requisite for welding, that unless the utmost care 
be taken and some special means applied for the purpose, 
more or less of this vitrified oxide is certain to be shut up 
between the surfaces at the welded part, and a defective 
junction is the consequence, which defect (as is but too 
frequently the case), giving no external evidence of its 
existence, may develope itself in the most unexpected 
manner, and result in a fearful catastrophe. 

It is, therefore, to the means of thoroughly expelling this 
vitrified oxide from between the surfaces of the iron where 
the welded junction is to take place that we must direct 
our attention, for so long as any portion of this adhesive 
viscid substance is permitted to exist and interpose itself 
between the surfaces we desire to unite by welding, no 
sound or trustworthy junction can take place, and once 
it has made a lodgment no after-heating or hammering, 
be it ever so severe, will cause its thorough expulsion. ii 
is, therefore, to the thorough expulsion of the vitreous oxide 
in the first stage of the welding that we must direct the 
most careful attention, and it would, in no small degree, 
tend to bring to an end those fearful accidents of which 
defectively-welded iron-work is so fertile a cause, if all 
those who are specially and practically concerned with the 
superintendence of workmen entrusted with the perform- 
ance of this vitally important process would see to the use 
and practice of the truly simple means which I am about 
to describe. 

Fortunately the means of securing a perfectly sound and 
trustworthy welding are as simple as they are effective, 
and if those who are entrusted with the superintendence of 
this vitally important process and of the workmen who 
perform it, would but give their earnest personal attention 
to see that the simple and common-sense mode of opera- 
tion which I am about to describe were in every case 
attended to, we should bring to an end a fertile source of 
mischief and disaster. 

As Thave before said, the chief cause of defective welding 
arises from portions of the vitreous oxide of the iron being 
shut up between the surfaces at the part presumed to have 
been welded, and that besides the impossibility of ascer- 
taining, in the majority of cases after the process of 
welding has been gone through, whether or not this vitreous 
oxide has been thoroughly expelled, and the surfaces at the 
welding brought into perfect metallic union, and that no 
after-heating or hammering can dislodge the vitreous oxide 
when once it has effected a lodgement. 

Our best and only true security is to form the surfaces 
of the iron at the part where the welding is desired to take 
place, so that when applied to each other, when at the 
welding heat, their first contact with each other shall be in 
the centre of each. Fig. 1 will represent two such surfaces 
formed in such a manner as to come into contact with each 
other in the centre of each, so that when they are urged 
into close contact by the aid of the hammers, a free escape 
and means of egress for the interposed matter, vitreous 
oxide, may be preserved to the last, as indicated in the 
figures given. 

I think it will not require tedious or elaborate description 
from me to impress on the attention of all who are specially 
interested in this subject the practical value of this com- 
mon sense and truly valuable, as well as simple, means of 
effecting the thorough expulsion of the vitreous oxide, as 
the mode I have pointed out is not only in the highest degree 
simple and effective, but is also capable of application in 





every case in which this vitally important process of weld- 
ing is requisite in the formation of works in malleable 
iron. 


FIG2 
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In order still further to impress on the attention the dis- 
tinctive characters and value of this simple means of getting 
quit of the most fertile cause and source of defective welding 
and its but too frequent fatal consequences, | may as well 
give a figure of the form of the surfaces of ironwork, as 
frequently prepared for welding by workmen who are not 
intelligently alive to the importance of thoroughly dis- 
lodging the vitreous oxide from between the surfaces of the 
parts desired to be welded. Such ignorant or negligent 
formation of the surfaces is but too frequently made of the 
nature as indicated in Fig. 5, namely, they are allowed to 





assume a concave in place of a convex form, and the conse- 
quence of such is that when these surfaces are brought 
together at a welding heat, and their cohesion aided by the 
action of the hammers, after the first splash of vitreous 
oxide is drawn forth by the few first blows of the hammers, 
the residue remains behind so effectually shut up that no 
after heating or hammering will ever expel it, and the 
work resulting will be, in consequence, charged with mis- 
chief and fatal disaster, and that all the more dangerously 
so inasmuch as that the welding of such concave surfaces 
will, from having taken place at the outside part, present 
. the outward aspect of perfect soundness, as seen in 
‘ig 6:— 


Fit. 6 











Unfortunately it does happen sometimes that, owing to 
the simplicity and obviousness of certain improvements in 
the processes connected with practical matters of the class 
in question, that they do not receive that degree of notice 
and earnest attention that is given to more elaborate, com- 
plex, and “ scientific-looking” so-called improvements. 

I trust, however, that a consideration of the intimate 
connection which the process of welding has with the 
security of life and property will obtain, for the common 
sense means which I have detailed for averting those sad 
catastrophes which but too often are the direct result of 
the defective welding of iron, that degree of careful 
and earnest attention which, I doubt not, every intelligent 
practical man will give to them. 





POVAH’S PORTABLE STEAM ENGINE. 
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Fic. 1 represents an end clevation of a portable steam engine, for 
use on ship-board, the invention of Samuel Povah, of Liverpool; 
Fig. 2 is a side elevation; Fig. 3a plan view; Fig. 4 a vertical sec- 
tion of the boiler; and Fig. 5 an end view of one of the chain 
pulleys on an enlarged scale. a@ shows the framing made of 
timber; 4, the wheels and axle-trees; c, ring bolts for lashing 
or making fast to the deck; d, the boiler, shown fastened 
to the wooden framing, sheathed with mall iron plates, but 
which may be secured on a cast-iron sole plate made fast to 
the framing by bolts; e, the man-hole; jf; the safety valve; g, the 
steam pressure gauge; h, the water gauge; 7, tap for supply- 
ing hot water, which may be used, when a tube is affixed, for 
extinguishing the fire, and for various other purposes. A similar 
tap communicating from the steam space may be used for obtaining 
fresh water at sea, for extinguishing fire iv the hold, for cooking, and 
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for numerous operations. j, the furnace; k, the furnace-door ; J, the 
fire-bars; m, the chimney, with regulating damper a affixed 
therein; 0, the ash-pan, shown in Fig. 4, partially withdrawn, in 
which position it admits more air under the fire-bars, a', the steam 
cylinder, with steam chest and valve operated in the usual manner 
by an eccentric and rod 6'; c', the steam supply pipe carried from 
the highest part of the boiler, and fitted with a slide valve or cock d'; 
e!, the slide valve lever ; f', the piston rod, having a guide-piece g' 
dovetailed and moving in the slide A'; i, the connecting rod ; j', the 
crank, shown secured to the intermediate shaft k', which has a 
toothed pinion /' keyed thereon to gear with, and communicate 
motion to, the winch barre) shaft ; m', the fly wheel; n', the feed 
pump; o!, the exhaust pipe, terminating in the chimney. a, strong 
cast-iron framing, secured to the timberwork and to the boiler for 
carrying the winch shaft b?, which is exhibited ag a single pur- 
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limited to the export of unwrought copper to France and Holland, 
and of copper and yellow metal sheets, &c., in India. | The increase 
in lead was general except in the exports to Australia, Tin plates 
fell off with equal impunity, but in December there was a marked 
improvement, the exports of that month amounting in value to 
£98,499 against £64,543 in the corresponding month of the pre- 
ceding year. The imports of the year, so far as ascertained, show 
a very considerable increase, the computed real value of the imports 
of the eleven months ended November 30th being £144,887,078 
against £122,538,694 in the corresponding eleven months of 1859. 
The metallic imports, except those of lead and spelter, show an 
increase which was most considerable in the case of copper: 
235,060 cwt. of unwrought and part wrought metal, 22,032 tons of 
regulus, and 76,285 tons of ore having been imported, against 
218,060 ewt. of metal, 13,178 tons of regulus, and 71,277 tons of 
ore in 1859. Of watches 154,024 were imported against 100,975, 
and of clocks 348,362 against 276,949. 

Circulars have been received in South Staffordshire from the pos- 
sessors of Tooth’s patent for “ Improved Machinery or Apparatus to 
be Employed in the Manufacture, Melting, or Retining of Iron and 
Steel, and in the Manufacture of Puddled Steel and Wrought-iron,” 
announcing that this machinery would be exhibited in operation, in 
London, for ‘some few weeks, commencing on Wednesday last. 
William Henry Tooth, engineer, of Spring-terrace, Wandsworth- 
road, London, specified his patent on the 2nd of February, 1860, and 
it was sealed on the 10th of July. The machinery is of the same class 
as that to which we have on several occasions drawn attention here. 
It contemplates the puddling of iron and steel by means of a hori- 
zontal rotating cylinder, into which the molten iron is placed, and 
through which the fire is made to pass and then escape by a flue at 
the opposite end. In addition to the motion given to the iron by the 
revolving of the cylinder, it is further agitated by certain of the 
Stourbridge bricks, with which the furnace is lined, being fixed so as 
to project beyond the others in regular lines, thus forming 
shelves at equal distances, and giving to the cylinder the 
appearance of a description of dairy churn. In this patent the 
fireplace or furnace is mounted on a movable frame, so that it may, 
when required, be moved away from the rotating cylinder, or 
the furnace may be stationary, and the cylinder movable, for 
the convenience of charging and discharging. Instead of a 
furnace or fireplace of the ordinary construction, the inventor 
sometimes proposes to make use of a gas-generating furnace, 
to which a blast may be adapted for blowing the gases there- 
from into the cylinder, The apparatus may also be used for the 
manufacture of wrought-iron shafts, rollers, and other cylindrical or 
polygonal articles. lhe wrought-iron bars, of which the article is 
to be formed, are introduced into the cylinder, and brought to a 
welding heat, and as the cylinder rotates they will roll over together, 
and be caused to adhere and make a kind of rough cylinder which, 
when sufficiently worked in the rotating cylinder, may be removed 
and submitted to the ordinary processes of hammering and forging. 
It is also proposed to use this machinery for reducing rich ores, by 
adding them gradually in a pulverised state to molten cast-iron, 
For all this the patenteee claims, but he does not claim for the 
principle of communicating rotary motion. He says:—“*1 am 
aware it has been heretofore proposed to melt or work iron and other 
metals in furnaces, vessels, or chambers to which rotary motion is 
communicated, so that the metal may be dashed about or thrown 
from side to side or end to end of the vessel; L do not, there- 
fore, mean or intend to lay any claim to the broad principle 
of working metals by communicating motion to the vessel contain- 
ing the same, but what I claim is the improved apparatus for keeping 
the molten metal in motion.” How far the illustrations of the 
working of the invention, which are now being given, are successful, 
or otherwise, we are as yet uninformed. We draw prominent 
attention to the patent that the iron trade may know what is being 
done, and at the same time to express our hesitation to think that to 
practise Tooth’s patent is not to infringe Walker and Warren's 
patent, dated 18th May, 1853, and sealed 9th August, in the same 
year, Of this patent Mr, Bernard Peard Walker, cut nail manu- 
facturer of Wolverhampton, is the chief inventor, and it 
contemplates “Improvements in the Manufacture of Tron.” This 
invention consists, first, in melting the iron in the first stage of 
its manufacture in a cupola, in place of a reverberatory furnace, as 
at present ; and, secondly, of certain improvements in the puddling 
stage, which consist in the employment of a movable puddling 
apparatus by which the liquid metal is agitated, thus substituting 
mechanical power in place of the manual labour at present employed 
in that stage; by the employment of this arrangement the melted 
metal may be submitted to the action of other gases or vapours than 
atmospheric air. By this apparatus the molten iron is not only made 
to gyrate, but it is also thrown from end to end of the cylinder. 
What Messrs. Walker and Warren consider to be novel and original, 
and therefore claim as the invention, is, first, the improved process ot 
mode of manufacturing puddled iron; and, secondly, the mode of 
manufacturing pud@ed iron, wherein a movable containing vessel 
or furnace is employed for the purpose of agitating, and conse- 
quently puddling the liquid metal. 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Noxtnern Marrers: Newcastle and Carlisle and North-Eastern 
Amalgamation ; Extension of Colliery Lines—Uraurn or Laverroon: 
Progress of Building in the Town—Imvortanr Patent Case: 
Wool-Combing Machineru—Srate or ‘TRADE AT SHEFFIELD— 
Eastern Counties Rattway: Failure of the “ Bury Direct” 
Scheme—Exrvosion of A GaAsomerer Ar Preston : Singular 
Result. 

A LEADING topic in the north just now is the proposed amalgama- 
tion of the North-Eastern and Neweastle and Carlisle Railway eom- 
wnies. Against this no doubt important “ move” an agitation has 

Soon commenced in Newcastle and the neighbourhood, Mr. 2. Glynn 

being one of the most frequent speakers at the meetings held, A 

correspondent of a local paper states that Mr, Glynn is an active and 

highly intelligent partner in the firm of Laws, Glynn, and Mayson, 
solicitors of the Border Counties Railway, which was absorbed in 

July, 1859, by an amalgamation with the North British Company ; 

and the writer adds :—* The opposition to the amalgamation of the 

Neweastle and Carlisle Company with the North-Eastern has acisen 

almost entirely from the North British, and has been organised 

entirely by their agency. ‘The noise they have made about it has 
been mistaken for public opinion.” Having given these not very 
complimentary observations, it is only fair that we should state that 
the arguments employed by the opponents of the amalgamation— 
which was refused on an application to Parliament last session—are 
that unduly lieavy rates are already charged by the North-Eastern 

Company, and that it will be well for the district to have a little 

wholesome competition, Another matter of interest is the statement 

of Lord Palmerston with regard to harbours of refuge. The 

‘observations of the noble lord are not very encouraging, although, 

perhaps, only what were to be expected in the present state of the 

national finances. His lordship stated that to comply with the re- 
quests continually made to the Government to construct harbours of 
refuge on all parts of the coast would occasion demands on the public 

= to which the Government were not prepared to accede. A 

vill on the subject is, however, to be brought in by the President of 

the Board of Trade; and it is probable that some assistance will be 

afforded in the shape of loans. After all, this is probably the wisest 
course, considering the difference of opinion which prevails, each 
locality contending for itsown claims without much regard to the gene- 
ralinterests. ‘T’o take an illustration: A meeting of the town council 
of one of the multitudinous northern towns was held yesterday week 
to petition Government to make a grant for the formation of a refuge 
harbour on the north-east coast. Everything went smoothly till the 
site came in question. Then a portion of the council stood out for 

Redcar, to the dissatisfaction, as it appeared, of the majority, who 

isisted on then matter being left an open question. 





As regards other northern matters, it may be stated that the 
Pensher and Rainton Railway, commencing near Pensher station on 
the North-Eastern Railway, and running to Rainton Meadows, the 
contract for which was recently let to Mr. Harrison Hodgson, of the 
city of Durham, is now being commenced, and will be pushed 
forward rapidly. This railway belongs to the Marchioness of 
Londonderry and the Earl of Durham, and is expected to be opened 
for traffic in the course of six months. By the new line the whole 
of the Lambton collieries belonging to the Earl of Durham, and the 
Pensher and Rainton collieries, belonging to Lady Londonderry, will 
be brought into communication with Sunderland Dock, by a line 
independent of the North-Eastern Railway. Formerly the coals 
from nearly the whole of the Lambton collieries and some portion 
of the Londonderry collieries were compelled to use the Pensher 
Branch Railway. 

In connection with the question of northern railway matters 
noticed above, it should be added that the Newcastle, Derwent, and 
Weardale line, if carried out, will form an important part of a new 
and competing route from the north to Liverpool and the west. 
The scheme is avowedly supperted by the London and North- 
Western Company, with whom, it is stated, arrangements are made 
for running through trains from Liverpool and Manchester to New- 
castle. On the other hand, the Newcastle and Carlisle and North- 
Eastern Amalgamation, and the Stockton and Darlington and South 
Durham and Lancashire Junction Amalgamation schemes, all openly 
or virtually merge in the North-Eastern Company. The Blaydon 
and Conside Railway, with its junctions, supplies the link wanting 
to secure, with the other projects referred to, complete possession 
of the north-eastern ports and district, and Liverpool and the 
western districts, under one interest. 

The health of Liverpool, like the health of London, has now 
reverted to a satisfactory state, and the mortality is below the average 
corrected for increase of population. At the last meeting of the 
Health Committee the twenty-third annual report of Mr. Rishton, 
the building surveyor, was read, From this document it appeared 
that the number of dwellings built last year was 1,549, capable of 
accommodating, at six persons each house, an additional population 
of 9,294. It also showed that there was a great improvement in the 
class of cottages erected. So true was this, that in Liverpool a 
working man may now obtain, at a rent fully within his means, a 
house in which health and decency, even taste, can be consulted, 
and the effect upon himself and family cannot be otherwise than 
beneficial in every respect. 

An interesting action, to recover damages for an alleged breach of 
agreement, was heard in the Court of Queen’s Bench yesterday 
week, The plaintiffs, Messrs. Schlunberger and Co., were wool- 
combers and machine makers in the department of the Upper Rhine, 
in France, and Mr. ‘Titus Salt, late M.P. for Bradford, and others, 
were the nominal defendants, the real defendant being Mr. 8. Lister, 
engaged in this country in a business similar to the plaintiffs. 
Messrs. Schlunberger became possessed of a valuable patent known 
as Hillman’s, for improvements in the machinery for wool-combing, 
which had already been the subject of litigation in the case of 
“ Lister v, Leather.” By deed they made over to Mr. T. Salt, Mr. 
Ackroyd, and others, for a sum of £30,000, the exclusive use of the 
patent for Great Britain and Ireland, but on condition that they 
should not manufacture machines upon the principle of the patent 
for sale out of the United Kingdom. In 1846 Mr. Lister purchased 
that right from those gentlemen for the same sum, with the usual 
indemnity, and according to the opening statement, he had made 
enormous sums by availing himself of it in the manufacture of wool- 
combing machines, charging for each not only between £200 and 
£300, but also a royalty of £1,000 for the use of the patent. The 
alleged breach of the agreement consisted in Mr. Lister selling a 
considerable number of those machines abroad, by which the protits 
of the plaintiffs were represented to have been considerably 
diminished, A verdjct was returned for the plaintiffs—damages £5,000. 

A more hopeful feeling is beginning to prevail at Sheffield, the 
advices received from the United States being a shade more 
encouraging, While the Canadian orders are better. A few mode- 
rate orders have also been received for steel and tiles from France, 
but the continental trade is rather gloomy. The houses engaged in 
the manufacture of engineers’ tools for railway purposes are fully 
employed, and the same report may be made with regard to railway 
spring manufacture In Rotherham and the neighbourhood the 
foundries for heavy castings and the large brass houses are doing a 
fair amount of business. 

One great obstacle in the way of the Eastern Counties Railway 
Company—and it is as well the public should understand this—is now 
removed, the “ Bury direct” scheme (which, if carried out, would 
have opened a new and independent route to the metropolis from 
Norfolk, Suffolk, and Essex), having fallen through on standing 
orders. The difficulties which threaten the company in the ensuing 
session are thus reduced to two, viz., the Colne Valley extension to 
Cambridge and Colchester, promoted by the London and North- 
Western, and the Mid-Eastern, which threatens the undertaking on 
the East Anglian frontier. The Colne Valley scheme may possibly 
come to something, but the Mid-Eastern’s prospects of success are 
extremely meagre. However, be this as it may, the Eastern Coun- 
ties Company has again got a breathing time ; and if matters can be 
adjusted with the Norfolk and Eastern Union, and the directors keep 
their expenditure for parliamentary manceuvring and extensions at 
the lowest possible level, some improvement will probably be observed 
in the state of the company’s affairs. 

A gasometer has exploded with fearful violence at the works of 
the Preston Gas Company. The gasometer, which was in the 
course of construction by Messrs. Houghton and Co., of Birmingham, 
and nearly completed, was 105 ft. in diameter and 44 ft. in height 
when inflated, the tank of water in which it was floated being 23 ft. 
deep. It was estimated to contain 330,000 feet of gas. The result 
was terrible. One man, who was sitting on the top of the holder, 
after being blown into the air, fell into one of the rents, and was 
held in the crevice by his neck, until rescued. The others were 
fearfully scorched and bruised, and there was a serious destrue- 
tion of property. One extraordinary incident occurred in connection 
with the explosion. A woman who had for a length of time been 
suffering from an affection of the lower limbs, which incapacitated 
her from walking, was so terror-stricken that she actually leaped 
from her chair, ran out of the house, and thus recovered the use of 
her limbs, F 

Tue Starrorp Sration.---The first impression which a traveller 
now receives of a town is that imparted to him by the railway station 
and its accommodations. A large well ordered station suggests the 
thriving town: confusion and scanty accommodation indicate the stag- 
nant second-rate county borough: in other words, the station of a 
county town gives to the modern traveller the same clue to its wealth 
and importance that passengers by stage-coaches, a few years since, 
found in the style of the principal inn. Now the impressions 
imparted by the Stafford station are very unsatisfactory. It is a 
central junction station, where trains dash up from different quarters 
in rapid succession, involving a great accumulation of luggage, and 
a constantly changing crowd of passengers. No less than three ex- 
presses, besides a slow train, arrive and depart in one short hour, at 
mid-day, all going the same way. To meet the exigencies of this 
extent of traftic suitable accommodation should be provided; but we 
find little better than that afforded at an unimportant road-side station. 
In the first place, the station is uncovered; and the roofs over the 
platforms do not protect them sufficiently from the weather: con- 
sequently every passenger who alights in rainy seasons steps into a 
rivulet. In the second place, horses are required to move the 
carriages about, and the space being so limited, as it is, they are 
obliged to come upon the narrow and crowded platforms, an 
invasion which, although the docile animals may be as highly- 
trained as Astley’s steeds, occasions considerable terror and con- 
fusion to timidpassengers. he traffic appears to have overgrown 
the provisions for it to a dangerous extent. —Builder.—[ The large 
sum of £19,290 was expended in the last half-year of 1860 in enlarg- 
ing Stafford station and engine sheds. The new works are not yet, 


probably, in full use.—Eb. E.] 








m4 











PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra size 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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RaILs remain as last reported, and but few orders stirring, except for the 
home lines. 

Scorcu P1¢-1RoN.—The market has been steady during the week, although 
the business done has been of a limited character, and the closing prices 
show a decline of 3d. per ton compared with last weeks, viz., 48s. 6d. cash, 
and 49s. 6d. three months open. No. 1 Gartsherrie quoted 53s. ; Calder, 
50s. 6d. ; and Glengarnock, 51s. ; 
¢ SPELTER may be had 2s. 6d. to 5s. lower than last week. Market quiet. 
Coprer without alteration. 

Leap in fair demand. : 
Tin.—But little doing in both English and foreign, the latter a trifle 
easier. Banca £127, and fine Straits £122. 
TIN-PLATES very dull of sale. 
MOATE AND CO., 65, Old Broad-street, London. 
Feb. 28th, 1861. 
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Tue New ‘Mortar Caxyon.—The Times’ Paris correspondent 
thus refers to this new weapon :—The tube or barrel is formed of 
several cylinders or rings of cast or wrought-iron, its longitudinal 
cylindrical parts affording the means of uniting the rings. The 
interior of the tube is rifled by means of a certain number of project- 
ing spiral rods shaped in triangular prisms. The tube ean be 
lengthened at pleasure. The breech of the gun is a mortar, to 
which the tube is attached, and from which it may be detached, 
either for the purpose of loading it at the breech or of making use of 
it asa mortar. It is alleged that this cannon cannot become heated, 
that the process of cleansing after each discharge is unnecessary, 
except as regards the breech, and that it may be fired five times 
during the space now required to fire any other gun once. Another 
consequence said to follow from the non-heating of the barrel of the 
gun is, that there is no danger of bursting, either from defect in the 
metal or from over-charge. The gun may likewise be lengthened 
or shortened at pleasure. The inventor states that a gun throwing 
a shot of 120 lb. weight may be taken to pieces and conveyed on the 
back of a horse or mule over roads impassable for carriages. He 
shows that there is a considerable saving in the construction of this 
gun in consequence of the tube being of openwork, and of iron, in 
place of bronze. It may be as light as is consistent with the resis- 
tance which its weight must necessarily oppose to the recoil pro- 
duce by its discharge. The inventor expects that this gun will 
supersede mortars, and that every cannon mounted on a ship’s deck 
may be used both as a cannon and a mortar, and that a ship which 
carries forty guns may be said to carry forty guns and forty mortars. 

Factory Reports.—-The half-yearly reports of the inspectors of 
factories have been laid before Parliament. They state that the 
Factory and Printworks Acts are upon the whole well observed, and 
that there is an increasing desire among all classes to fulfil the 
requirements of the law with exactitude and cheerfulness. The list 
of casualties, unhappily, is heavy; 42 lives were lost by accidents in 
the half-year ending October 31st, in 28 cases a hand or arm was 
lost, and in 166 others part of a limb. Thejreport of most interest 
at present is that of Mr. Baker, on the trade of Coventry. In his 
judgment the distress in that town has been, in great part, at any 
rate, caused by the strike of last year, when an attempt was made 
by the men to maintain a price list—that is, a system of working by 
piece instead of by day, the strike taking place just upon a great 
depression in the trade of riband weaving, in consequence of change 
of fashion in dress. The depression of trade began in the spring, 
the strike was in the summer, and the returns from the savings- 
bank for the summer months, July to September, show that, not- 
withstanding the depression in the spring, 57 per cent. of the 
usual number of weavers depositors were depositors when the strike 
took place, so that they were not all out of profitable employment, 
and the strike was not a matter of necessity, or resistance of op- 
pression. But when the strike came, also the savings of years were 
gradually wasted; and Coventry may be kept in the back ground 
for a long time. Mr. Baker gives no countenance to the project for 
establishing a joint-stock cotton mill in Coventry, with the view of 
furnishing employment to the population. He considers that the 
object would be more readily attained by throwing the same amount 
of energy into an effort to procure a higher class of looms for 
riband weaving, the specific trade of the place; and he points out 
that, as the workmen of Coventry have in their own cottages about 
1,000 steam looms more or less their own, it is a serious thing for 
them to have the labour of the place directed into an entirely new 
channel. He thinks that the secret of success is in obtaining the aid 
of improved machinery, which can multiply and form textures that 
will compel purchasers by their attractions, and that it is because the 
system of manufacturing ribands at Coventry has been behind the 
times that it has never been able to compete with other countries, 
being contented with producing ordinary fabrics possessing few of 
those attractions which make ribands sell, and for which, indeed, 
they are worn. He says it is now perceived that in the system of 
our forefathers there is something inadequate to the wants of this 
generation, and it may be hoped, therefore, that more energy and 
enterprise will be applied to the manufacture. 
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ON THE WELDING OF MALLEABLE IRON. 
By James NasMYTH, Esq., C.E. 


Or all the processes connected with the working of 
malleable iron there is none that has a more intimate 
relation to the security of life and property than that of 
“ welding,” or the process by which we are enabled to 
unite together, in one mass, the several portions of 
malleable iron, of which the generality of works in that 
material are formed. 

Every single link in a chain-cable, every wheel tyre in a 
railway train, directly owes its trustworthiness to the 
manner in which the process of welding has been per- 
formed, in so far as that any imperfection in one single 
member of the set of cable links or railway wheel tyres 
may involve a most fearful loss of life, of which, of late 
years especially, we have had such distressing and melan- 
choly experience. 

It is with the most earnest conviction of the vital 
importance of the process of welding, by reason of its close 
relation to the security of life and property, that I am 
anxious to offer a few remarks, based on long and intimate 
acquaintance with the process in question, and on those 
conditions that conduce to its perfect performance, which 
remarks I am fain to think, if read with due care and con- 
sideration by those who are more specially concerned with 
the practice of the process of welding iron, may in no small 
degree tend to render less frequent those fearful and dis- 
tressing catastrophes of which recent records of ship and 
railway disasters furnish such sad evidence. 

In order to render more clear the following remarks as to 
the cause, and most certain means of the prevention of 
defective welding, it may be as well, at the risk of a little 
tediousness, to explain the nature of the process of welding 
iron, which consists in inducing upon malleable iron, by 
means of a very high heat, a certain degree of adhesiveness, 
so that any two pieces of malleable iron, when heated to 
the requisite degree, will, if brought inte close contact, 
adhere or stick together with a greater or less tenacity, 
according to the amount of force applied to urge them into 
close contact. 

But as malleable iron, when heated to the high tem- 
perature requisite to induce the adhesive or weldable 
condition, is at the same time rendered highly oxidisable, 
the surface of the iron at the welding hot part becomes 
enveloped with a coat of vitrified oxide, which adheres 
to the metal with great obstinacy; and although this 
molten oxide can be rendered more fluid, and the further 
oxidation in some degree restricted, by sprinkling the 
welding hot surface of the iron with sand, which, com- 
bining with the molten oxide, renders it more fiuid, and, 
therefore, more easily removable from the surface of the 
iron, yet so rapid is the oxidation of the iron when at the 
high heat requisite for welding, that unless the utmost care 
be taken and some special means applied for the purpose, 
more or less of this vitrified oxide is certain to be shut up 
between the surfaces at the welded part, and a defective 
junction is the consequence, which defect (as is but too 
frequently the case), giving no external evidence of its 
existence, may develope itself in the most unexpected 
manner, and result in a fearful catastrophe. 

It is, therefore, to the means of thoroughly expelling this 
vitrified oxide from between the surfaces of the ivon where 
the welded junction is to take place that we must direct 
our attention, for so long as any portion of this adhesive 
viscid substance is permitted to exist and interpose itself 
between the surfaces we desire to unite by welding, no 
sound or trustworthy junction can take place, and once 
it has made a lodgment no after-heating or hammering, 
be it ever so severe, will cause its thorough expulsion. ii 
is, therefore, to the thorough expulsion of the vitreous oxide 
in the first stage of the welding that we must direct the 
most careful attention, and it would, in no small degree, 
tend to bring to an end those fearful accidents of which 
defectively-welded iron-work is so fertile a cause, if all 
those who are specially and practically concerned with the 
superintendence of workmen entrusted with the perform- 
ance of this vitally important process would see to the use 
and practice of the truly simple means which I am about 
to describe. 

Fortunately the means of securing a perfectly sound and 
trustworthy welding are as simple as they are effective, 
and if those who are entrusted with the superintendence of 
this vitally important process and of the workmen who 
perform it, would but give their earnest personal attention 
to see that the simple and common-sense mode of opera- 
tion which I am about to describe were in every case 
attended to, we should bring to an end a fertile source of 
mischief and disaster. 

As Ihave before said, the chief cause of defective welding 
arises from portions of the vitreous oxide of the iron being 
shut up between the surfaces at the part presumed to have 
been welded, and that besides the impossibility of ascer- 
taining, in the majority of cases after the process of 
welding has been gone through, whether or not this vitreous 
oxide has been thoroughly expelled, and the surfaces at the 
welding brought into perfect metallic union, and that no 
after-heating or hammering can dislodge the vitreous oxide 
when once it has effected a lodgement. 

Our best and only true security is to form the surfaces 
of the iron at the part where the welding is desired to take 
place, so that when applied to cach other, when at the 
welding heat, their first contact with each other shall be in 
the centre of each. Fig. 1 will represent two such surfaces 
formed in such a manner as to come into contact with each 
other in the centre of each, so that when they are urged 
into close contact by the aid of the hammers, a free escape 
and means of egress for the interposed matter, vitreous 
oxide, may be preserved to the last, as indicated in the 
figures given. 

I think it will not require tedious or elaborate description 
from meto impress on the attention of all who are specially 
interested in this subject the practical value of this com- 
mon sense and truly valuable, as well as simple, means of 
effecting the thorough expulsion of the vitreous oxide, as 
the mode I have pointed out is not only in the highest degree 
simple and effective, but is also capable of application in 





every case in which this vitally important process of weld- 
ing is requisite in the formation of works in malleable 
iron. 
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In order still further to impress on the attention the dis- 
tinctive characters and value of this simple means of getting 
quit of the most fertile cause and source of defective welding 
and its but too frequent fatal consequences, I may as well 
give a figure of the form of the surfaces of ironwork, as 
frequently prepared for welding by workmen who are not 
intelligently alive to the importance of thoroughly dis- 
lodging the vitreous oxide from between the surfaces of the 
parts desired to be welded. Such ignorant or negligent 
formation of the surfaces is but too frequently made of the 
nature as indicated in Fig. 5, namely, they are allowed to 





assume a concave in place of a convex form, and the conse- 
quence of such is that when these surfaces are brought 
together at a welding heat, and their cohesion aided by the 
action of the hammers, after the first splash of vitreous 
oxide is drawn forth by the few first blows of the hammers, 
the residue remains behind so effectually shut up that no 
after heating or hammering will ever expel it, and the 
work resulting will be, in consequence, charged with mis- 
chief and fatal disaster, and that all the more dangerously 
so inasmuch as that the welding of such concave surfaces 
will, from having taken place at the outside part, present 
= the outward aspect of perfect soundness, as seen in 
‘ig 6:— 
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Unfortunately it does happen sometimes that, owing to 
the simplicity and obviousness of certain improvements in 
the processes connected with practical matters of the class 
in question, that they do not receive that degree of notice 
and earnest attention that is given to more elaborate, com- 
plex, and “ scientific-looking” so-called improvements, 

I trust, however, that a consideration of the intimate 
connection which the process of welding has with the 
security of life and property will obtain, for the common 
sense means which I have detailed for averting those sad 
catastrophes which but too often are the direct result of 
the defective welding of iron, that degree of careful 
and earnest attention which, I doubt not, every intelligent 
practical man will give to them. 





POVAH’S PORTABLE STEAM ENGINE. 

















Fic. 1 represents an end clevation of a portable steam engine, for 
use on ship-board, the invention of Samuel Povah, of Liverpool; 
Fig. 2 is a side elevation; Fig. 3. plan view; Fig. 4 a vertical sec- 
tion of the boiler; and Fig. 5 an end view of one of the chain 
pulleys on an enlarged scale. a@ shows the framing made of 
timber; b, the wheels and axle-trees; c, ring bolts for lashing 
or making fast to the deck; d, the boiler, shown fastened 
to the wooden framing, sheathed with mall iron plates, but 
which may be secured on a cast-iron sole plate made fast to 
the framing by bolts; e, the man-hole; /, the safety valve; g, the 
steam pressure gauge; h, the water gauge; 7, tap for supply- 
ing hot water, which may be used, when a tube is affixed, for 
extinguishing the fire, and for various other purposes. A similar 
tap communicating from the steam space may be used for obtaining 
fresh water at sea, for extinguishing fre in the hold, for cooking, and 
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for numerous operations. j, the furnace ; k, the furnace-door ; J, the 


| fire-bars; m, the chimney, with regulating damper a aflixed 


therein; 0, the ash-pan, shown in Fig. 4, partially withdrawn, in 
which position it admits more air under the fire-bars. a’, the steam 
cylinder, with steam chest and valve operated in the usual manner 
by an eccentric and rod b'; c!, the steam supply pipe carried from 
the highest part of the boiler, and fitted with aslide valve or cock d!; 
el, the slide valve lever ; 7', the piston rod, having a guide-piece g! 
dovetailed and moving in the slide h'; i, the connecting rod ; j', the 
crank, shown secured to the intermediate shaft k', which has a 
toothed pinion ! keyed thereon to gear with, and communicate 
motion to, the winch barre) shaft ; m', the fly wheel; n', the feed 
pump; o!, the exhaust pipe, terminating in the chimney. 4, strong 
cast-iron framing, secured to the timberwork and to the boiler for 
carrying the winch shaft b?, which is exhibited as a single pur- 
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chase; ¢?, the driving wheel keyed to the shaft; d?, the winch 
barrel, which can be geared and ungeared by the clutch e? moving 
on » feather on the shaft, or by the winch barrel sliding, the clutch 
being stationary; /%, the brake, especially suitable for lowering 
weights; g?, a spring to keep the brake out of acting when not re- 
quired. a’, the grooved pulleys or appliances for working with 
chains, secured to both ends of the winch shaft; 53, studs to prevent 
the chains from slipping when hoisting sails, or such like operations 
subject to jerking ; c%, the grooved pulleys or appliances for working 
with ropes, which are also keyed to the winch shaft. It will be seen 
that the chain and rope appliances can be used independent of the 
winch, and this is of great importance, as in the event of pumping, 
the full power of the engine can be obtained, whilst the form and 
construction of the chain and rope pulleys is such that the engine 
will seldom require to be moved; a considerable angle from the 
driving pulley to another or to any part operated upon will not pre- 
veut a continued and sure communication of motion. 








INSTITUTION OF NAVAL ARCHITECTS. 
Tuesday, Feb, 28th, 1861. 
The Right Hon. Sir Joun 8S. Pakineron, Bart., G.C.B., President of 
the Institution, in the chair. 

Tue proceedings commenced with a brief address from the presi- 
dent, in which he expressed his gratification at having been elected 
president since the institution last met, and stated that he looked for 
great benefit to the State resulting from the proceedings of the body. 
He stated that a communication from General Sir Howard Douglas 
had just been received by the seeretary, and he thought it would be 
only a proper tribute of respect to pay to that distinguished man to 
call upon the secretary to read his communication as the first part of 
the business of the day, 

The communication from General Sir Howard Douglas, of which 
we give the material portions, was accordingly read. He stated that 
in his remarks on the subject of iron ships and iron-cased ships, he 
had taken care not to pes sl the two questions together. He con- 
sidered the Warrior and the other vessels now being built of timber 
combined with iron to belong to the category of iron-cased ships; 
for although the only timber used in the formation of the Warrior 
consisted of two layers of wood, 8 in. and 10 in. thick respectively, 
placed behind the plates, yet, but for the timber by which the plates 
were packed up, the side of the ship would not be shot-proof, nor 
could the plates be firmly fixed. Timber being thus indispensable 
to the formation of iron-cased ships, placed them constructively 
in the category of ships formed of a combination of wood and 
iron, entirely distinct from ships formed wholly of iron. With 
respect to vessels formed wholly out of iron he contended that 
in vessels constructed wholly of iron plates gths of an in, 
thick, the weight of material in the shell of a ship was con- 
siderably less than that of a timber vessel of the same dimensions, 
and they would therefore carry a greater weight of cargo, and have 
greater capacity for stowage, on account of the thinness of their shell, 
than timber ships, and that thus iron might not only be made to 
float, but to carry a earge of greater weight and bulk than a timber 
ship of the same dimensions. But the danger to life and property of 
those thin-skinned vessels was such as, in his opinion, to render 
them wholly untit for the purposes and contingencies of war, and 
likewise for purposes of commerce in war, The reason why the 
bottoms of the Warrior and other iron-cased vessels now being built 
were not formed of timber was not a denial of the proofs exhibited 
of the perishable nature of iron when long exposed to the corroding 
effects of salt, bilve, and sea water, but because timber could not be 
obtained of scantling requisite for building ships of such enormous 
tonnage. But that was not so in the contract for building the iron- 
cased timber frigate for the service of Russia, although she was to be 
of 4,200 tons displacement, length 300 ft., breadth 55 ft., and total 
depth 55 ft. inside, and was to be covered fore and aft with 44-in. 
iron plates, the total weight of which was 1,250 tons at €37 a ton, 
her engines of 1,000-horse power, but it was found that with such a 
top weight the speed would not be more than eleven knots; so true 
was it that speed and metallic protection throughout were antago- 
nistic. In stating the conclusion at which he had arrived, that iron- 
cased ships were not invulnerable to the penetrations and impacts of 
heavy solid shot, he did not deny that they were less vulnerable by 
being so protected than ships not so covered, and, although 
we would not haye initiated such a system, yet so long as 
our neighbours, the French, persisted in building iron-cased 
ships we must do so likewise, and that in a manner to keep 
well ahead of anything the French or any other power might 
do for aggressive purposes. The country was much indebted 
to Sir John Pakington for having had the moral courage and 
the administrative enterprise to effect that, and on a scale adequate 
to satisfy all the requirements which such vessels demanded, and 
which could not be obtained by vessels of the displacement of 
La Gloire. It was a fact well known to shipbuilders that the 
bottom of a well-built copper-fastened timber ship scarcely ever 
wore out, and would wear out at least three tops. But it was the 
reverse in iron ships, for one top would wear out three bottoms, as 
was proved by iron plates now at Lloyd’s for the inspection of 
underwriters. Numerous instances, several of which he cited, 
occurred of wooden ships getting off the strand on which they had 
struck without apparent damage; and he contended that had they 
been iron vessels, all of them would have been lost. The numerous 
losses continually occurring of merchant steamships, nine-tenths of 
which were formed of thin iron plates, and particularly che loss of 
the Connaught, the Queen Victoria, and the Victor Emmanuel, 
which broke up as soon as she struck like a glass bottle against a 
stone, had produced great disinclination on the part of the under- 
writers, and determined some to refuse to insure iron ships. In the 
wreck of timber Ships there was always some, and generally a con- 
siderable, compensation to the underwriters from salvage; but, he 
asked, what was the salvage on the Birkenhead, the Royal Charter, 
and many other iron vessels which had been lost? The salvage 
on the Victor Emmanuel, which cost £10,000, was £20. He knew 
something of that description of architecture, the foundations 
of which were laid in Britain's native element—the sea. He 
was, every inch of him, sailor. The army was not the profession 
of his choice. He was born to the sea, nurtured, tutored, devoted, 
and destined to it. He would not follow Mr. Scott Russell in che 
plunge he had taken to dive into the future of the British navy; but 
to the question put in that gentleman’s pamphlet, “ Tron and Wood ; 
which shall it be?” He (Sir H. Douglas) confidently replied, of 
neither singly; but by a combination of both, to constitute that new 
description of vessels for special purposes in which the French had 
taken the lead, but which lead we must take out of their hands by 
constructing iron-cased ships which, like theirs, should be formed of 
timber; that was, on wooden bottoms having iron-cased sides, the num- 
berand strength of those vessels to be extended according to cireum- 
stances. With respect to ships formed wholly of iron, he adhered 
firmly to the opinion that they were utterly unfit for any of the 
purposes of war. ‘The Great Eastern belonged to that category, and 
no one could assert that a vessel that might be perforated through 
and through by 68-pounder solid shot, was fit for such purposes, 
Being formed of plates proof against shells, no shells would be 
fired at her; but solid shot would do the work far more effectually. 
No real test of the resistance of the iron-cased ships to shot, nor of 
ships formed of thin plates of iron, would be made till trial in a state 
of war, and then the very existence of the country would be at 
stake on a theory—a speculative experiment, untried in war. It had 
been said, in the Times, that if the Warrior was successful we might 
bid adieu to timber ships; but the reverse would be the case. Her 
success would bid adieu to ships formed of thin plates of iron; 





because if those ships were not made shot-proof by their thin skins 
being covered with massive layers of timber, and these in turn 
covered with 44 in, iron plates, they would not be fit for war pur- 
poses, and, if so covered, would be unfit for commercial purposes 
in war, having their tonnage either wholly or greatly absorbed, 
according to their size, by the weight put upon them. 





Mr. Samuda, a member of the council, read a paper “ On the Con- 
struction of Iron Vessels of War, Iron-cased.” He entered briefly 
into the history of such vessels, from their first introduction in 1855- 
56, adverting especially to the Thunderbolt, Etna, and Terror, which 
were built from designs and specifications supplied by the Admi- 
ralty. They were vessels of 2,000 tons burden, pierced for thirty 
guns, and fitted with engines of 200-horse power. ‘They were 
intended for attacking Cronstadt, and were constructed on the 
reduced draught of water of 8 ft.6in. The hull was built entirely 
of iron. The top sides were then covered with teak 6 in. thick, and 
reaching from the gunwale to about 2 ft. below the deep-water line, 
a distance of about 13 ft. and this teak was again covered with 
wrought-iron armour-plates, averaging 4 in. in thickness, bolted 
against the teak and through it and the iron skin of the vessel. 
The armour reached from stem to stern, and thus protected the entire 
topsides of the ship and also 2 ft. under water. They made very fair 
speed, considering their reduced draught of water and power, and 
steered well. The Russian war terminating, they were never 
brought into action, but the Thunderbolt stood the test of a severe 
examination at Chatham Dockyard nearly five years after her com- 
pletion; the result being to prove that the greatest durability might 
be calculated upon in vessels of her construction. He showed how 
for three years iron-plated vessels were discouraged in every way, 
until January, 1859, the Admiralty called upon several of the lead- 
ing shipbuilders for designs and suggestions for a 36-gun frigate, 
suggesting that for a length of 200 ft. the middle part of the vessel 
should be rendered shot-proof by covering the iron skin of the ship 
with hard wood equal in substance to the timbering and planking of 
the topsides of a ship of the line, and thus forming a backing for the 
armour-plates, which were to be 43 in. in thickness and bolted 
through the hard-wood backing to the iron skin of the ship. The 
great error of that was the leaving the two ends of the vessel entirely 
unprotected, and he sought to correct it. He proposed to adopt an 
iron vessel, to build the hull double from the keel to the lower edge 
of the armour-plates, and above that point to protect and strengthen 
the topsides fore and aft with two thicknesses of teak, worked on the 
outsides of the skin plating, and a third thickness of teak-work on the 
inside of the same,and boltedthroughandthrough. The united thick- 
nesses of teak would thus be 18 in., and that planking would serve as a 
backing for the armour plates to the extent they covered the ship’s 
side. He proposed to fasten the armour plates at their edges only, 
so that each bolt should hold two plates, and thus prevent weaken- 
ing the plates to the same extent as the holes some distance from the 
edges did. None of his proposals, however, were adopted; but one, 
designed in the office of the Surveyor of the Navy, was selected by 
the Admiralty, and the Warrior and Black Prince were built from it. 
Those vessels were 380 ft. in length, 58 ft. in breadth, 33 ft. deep 
from under main deck, and 6,038 tons. They were protected by 
41 in. armour plates for about 200 ft. of their midship length, extend- 
ing from gunwale to 5 ft. below water, with 18 in. of teak backing 
interposed between the armour plating and the skin of the vessel ; 
but the ends of the vessel were left wholly unprotected, which was 
very objectionable, though, as far as regarded the general design of 
the ship, nothing was left to be desired. Of the Defence and Resist- 
ance, two smaller vessels, each 3,668 tons and 600-horse power, now 
in course of construction, the general arrangements were similar in 
all respects. A further contract had just been entered into by the 
Admiralty for two vesse ach 4,062 tons and 800-horse power, in 
which he was glad to see the importance of protecting the extremi- 
ties of the vessel had been recognised, and was being partially 
carried out. He had long been convinced of the necessity of intro- 
ducing iron vessels, iron-cased, very extensively into our navy, and 
he believed that conviction was daily gaining ground, even among 
those who had been hitherto altogether opposed to it. The result of 
a great deal of thought had led him to a conclusion that the present 
plan was not the right one. He was of opinion, first, that no teak 
backing would ever be effective to prevent the breakage of the armour 
plate, if the shot blow was sufficiently severe to break the plate 
without backing. Second, that a teak facing would have some 
beneficial effect by resisting the force of the blow before it reached 
the armour plate. “ Third, that an increased thickness of plate, such 
as would render the weight per superficial foot of the armour plate 
alone equal to the weight of the armour plate and backing together, 
as was at present being used, would be better than either—namely, 
an armour plate 6 in. thick, without backing, would be better than a 
44 in. plate with 18 in. teak backing. He had made some 
experiments on a small seale with steel plates, and he found that a 
steel plate 1-16th thick could be perforated with a Minié bullet fired 
from an English rifle at 100 yards’ range, with a charge of 24 
drachms of powder. He adopted in all his experiments, therefore, 
that thickness of steel plate and distance of range, and used the same 
rifle and similar bullets in all cases. In all of them the destruction 
to the plate was the same. The back had rendered no assistance, 
either in preventing the fracture of the plate or even in decreasing 
the extent of indenture made by the bullet, or changing the form of 
the indentation in the least. He then reversed two of the plates and 
fired at them from the wood side. ‘The retardation of the bullet and 
its consequent power to penetrate was immediately manifested by its 
not being able to dint the plate when it reached it through the wood 
in the slightest degree. It was impossible, from an examination of 
the plate, to tell where the bullet had reached in its passage through 
the wood facing. ‘The conclusion to be drawn from that was clear, 
that if our defence was to be made up of wood and iron we had a 
much more efficient armour where our second defence was iron and 
the first defence wood. 

Mr. Scott Russell next delivered an address on “ The Professional 
Problem presented to Naval Architects in the Construction of Iron- 
cased Vessels of War.” He first adverted to the practical difficulties 
which presented themselves to the naval architect in endeavouring 
to combine with the shot-proof character of the new kind of ship all 
the good qualities which had hitherto been considered indispensable 
to a sea-going vessel. In the solution of that problem the naval 
architect had everything against him. He was obliged to carry more 
weight than before, and to carry it in the worst possible place. He 
was obliged to load his vessels with a large quantity of coating, and 
he was asked to go faster with all that load than any ship of war had 
ever gone before, and under that superincumbent weight he was 
expected to preserve a perfectly stable gun platform. He held that 
it would be the greatest national misfortune if all the experience of 
our great shipbuilders and naval authorities was not brought to bear 
very earnestly on the solution of that most difficult question, an 
that without further delay. He asked was it, or was it not, politic 
in us at the present moment to endeavour to observe secrecy in 
matters of naval architecture connected with purposes of war ? 
Ever since 1855 he himself had been observing the policy of secrecy, 
divulging his views only to the authorities at the Admiralty; but a 
department of the Government having made public the report of the 
Secret Commission which sat last year on the defences of the 
country, he and others interested in naval architecture could not 
hesitate to follow so excellent an example. (A laugh.) He believed 
our policy in that respect ought to be a simple one. If we kept 
secrets of that kind it was not from the enemy, but from the friends 
who would be willing to help us. (Hear, hear.) As soon as a 
matter became so serious that it could only be carried into ®ffect by 
the national will and resources, and by a determination of the 
Government, or the Legislature, to have what we wanted, from 
that moment it was absurd to attempt to invest it with mystery. 
Our strength in these matters lay in the national power of produc- 
tiveness, and whatever policy we decided to adopt—whether it was 
a wooden fleet coated with iron, or an iron fleet coated with wood, 
or an iron fleet coated with wood and iron—we had only to act upon 
a large and comprehensive system, and we need not be afraid of the 
planof our fleet leaking out, because, once resolved to do it, the produc- 
tive powers of England were so great that we could construct a fleet in 
a far shorter interval than all the rest of Europe could do even if 
they combined to make the attempt. (Hear, hear.) The task of the 
shipbuilder in preparing the design of an iron-plated ship was pecu- 
liar—in that he had nothing to copy. The profession was, therefore, 
called upon to exercise its highest function, and to create a new 


























“lass of vessel having little in common with any other previously 
built. But the sailor was even more deeply concerned in this matter 
than the shipbuilder—the admiral than the architect. If it was true 
that the British sailor was the best in the world, it was the duty 
of the nation to see that he had the best ships in the world 
to fight in. What the naval profession had to do was to 
tell the shipbuilder beforehand exactly what it was that they did 
want. All practical naval constructors would agree with him that 
it was too common for their masters to ask impossibilities. An 
admiral with authority proportioned to his rank would require 
them to construct for him a ship which should be fast. They pre- 
pared a design, and he exclaimed that would never do; they had 
made her so long that she would not steer. He demanded 13 knots, 
and refused to allow more than 250 ft. of length. He required that 
she should stand up like a church—(a laugh)—and refused the 
tonnage of the large beam necessary to keep her upright. He urged 
the use of high power for speed, and refused length of body to carry 
her boilers. He demanded coals for a great many days, and a 
draught of water that would not carry them. He asked for a ship 
that would be as handy as a boat, and as quick as a cutter, and 
refused the length of tiller or turns of the wheel to afford sufficient 
purchase. He wanted a steady ship and laid on an amount of top 
weight that made her stagger. These were some of the causes 
which led to bad ships, and to worse understanding between builders 
and users of them. The fighter of the ship and her builder must 
come to a thorough understanding at the outset; and he (Mr. Russell) 
trusted it might be one of the results of that meeting that the naval 
commander of a future fleet would let the constructors, who would 
do anything for him but impossibilities, know what it was he wanted. 
An admiral, present or future, would say he wanted as many guns 
as possible, and a steady and roomy platform to fire them from, 
Next, he wanted his ship to carry her ports well out of the water, 
To be plain, these things were difficult, if not impossible, in ecombi- 
nation, especially in a shot-proof ship. In any case they were 
costly; he did not mean in money, but in other points of perhaps 
equal importance. But they could be had if they were worth the 
sacrifice. At the outset, then, they had to ask the naval commander to 
settle what was the height at which his first-rate must carry her 
ports out of the water. Was it to be 5, 6, 7, 8, or 9 ft.? 5 ft. was an 
old first-rate ; 6 ft. 6 in. was the Gloire, and 9 ft. was the Warrior. 
Given the beam of the ship, every foot in height added enormously 
to the difficulty of insuring a steady gun-deck; and an unsteady 


gun-deck lost all the good for which a high port was wanted. He 
had ventilated this question much among his naval friends. None 


of them would let him off with less than 7 ft. for portsill out of the 
water for a seagoing ship, and on our shores there was no question 
of any other. Most of them were content with 8 ft., and some 
said that 9 ft. was better at whatever cost. To all that he had but 
one answer. They could have 9 ft. with certainty, but at great 
cost, and that cost was implied in the great beam which was 
necessary to carry a main deck and its weights so high out 
of the water. Again, he must ask them to settle how much 
room they wanted on deck to fight each gun. Most of them 
said they would be satisfied with ports 15 ft. apart, from 
centre to centre. That was moderate and fair; but it was 
costly, and 12 ft. would do. Then they wanted their ship to be 
shot-proof. What would the naval commanders accept as shot- 
proof? Did they mean shot proof in proportion as wooden liners 
were shot-proof in old days; that was, a great many shot stopped 
by the hull of the ship and sticking in her side, and not so many 
getting through and wounding men and disabling guns? Or did 
they mean absolutely impenetrable to modern artillery? To ask 
too much in that was also to be heavily paid for. His belief was 
that six inches of good iron plate, judiciously put together, would 
keep out anything. His old friend, Mr. R. L. Stephens, of New 
York, whom he took as the father of this system, found it keep out 
68-pounders of the most powerful charge and weight of wrought- 
iron shot. He (Mr. Russell) believed it would still do so in practical 
warfare. The iron in the side of the Warrior was equivalent to 
seven inches, and practically ina naval engagement that would be 
found impenetrable. Again, how much did they value speed? To 
put it in guns, he could give them 11 knots and 50 guns, or 15 knots 
and 30 guns. Whether would they have a frigate that could sail 
round and round her enemy, and so choose her time, place, and 
weather, and either accept or refuse action: or change places 
and take the slow coach? He would be probably asked if 


he could give 15 knots, why not 50 guns also? The answer 
was — money. But to that it would be said that in 


war efficiency was money; that a defeat was too dear at any price, 
and a victory cheap at the cost of certainty. That was probably a 
wise rejoinder, and he would take it so—that the odds were with 
the fast vessel ; that fifteen knots were worth their cost, and that the 
slow ship was dear at any price. But there was another point. 
They wished their ship, perhaps, to be ready to go anywhere and to 
do anything. If by that they meant that she was to be able to keep 
the sea and do long voyages, not as a sailing ship, but a fast steamer 
—to go in search of a flying enemy, and not return until she gave a 
good aecount of him—they made a further demand which was again 
only to be met by a sacrifice. Such a ship must reach the Cape of 
Good Hope by steam alone, and must coal for 5,000 miles. Mr. 
Russell continued to treat each of these topics in great detail. He 
described at considerable length his views as to the mode of distri- 
bution of materials in any ship they might build, so as to combine 
with the property of resisting shot and shell the general properties 
of strength, durability, and safety. He noticed the points of differ- 
ence in the ways and degrees in which iron might be used for stop- 
ping shot and for deflecting shot, and he raised several questions as 
to the best mode of using the smaller classes of ship. He trusted 
that one of the advantages of the discussion would be to show that 
the Warrior class of ship was in all respects and qualities a worthy 
inauguration of the new fleet. He hoped it would confirm the con- 
viction in the minds of those most able to judge that not a moment 
should be lost in completing a fleet of such ships, and in adding in 
each new vessel such improvements as familiarity and study might 
suggest. 

Mr. Charles Lungley, shipbuilder, of Deptford, in a_ paper, 
advocated the coating of iron ships up to the water-line with thick 
iron, and the placing of a shot-proof deck across at that height. 
This arrangement would protect the lower parts of the ship. Then, 
at any suitable height he would place a shot-proof battery, and con- 
nect it with the lower part of the ship by means of shot-proof 
trunks, A ship so constructed would be impregnable below the 
water and on the fighting-deek, and consequently, Mr. Lungley 
argued, as well protected as any ship need be. 

Admiral G. Elliot, being called upon by the president, offered 
several observations, and Captain Cowper Phipps Coles, R.N., 
described his proposed form of shot-proof ship, with guns placed 
beneath revolving shields. 

The meeting then adjourned. 

On the resumption of the discussion at seven o'clock, on “ Tron- 
cased Ships of War,” the Rev. J. Woolley, LL.D., Vice-President, 
took the chair, in the absence of the President, Sir John Pakington. 

Captain E. P. Halsted, R.N., opened the debate for the purpose of 
had been made 





combating some of the statements which 

by Mr. Samuda. That gentleman, he considered, was in 
error in respect to certain facts connected with the trials 
upon the Trusty, with the effect of the shot. He  pre- 


sumed Mr. Samuda had not had the opportunity of seeing the 
experiments himself. The gallant officer entered into an enormous 
variety of details connected with the results of these experiments, 
and contended that nothing could be more illustrative of the value 
of the backing of timber in assisting the plate to perform its office of 
protection. The next point he noticed was the plated iron when 
subjected to the fire of the rifles at 100 yards; and here Mr 
Samuda relied on the fact of the oak covering being sufficient to 
protect the plate from the effect of the shot. Mr. Samuda left the 
argument by maintaining that they had still left 6-in. plating which 
would resist any shot. Experience, they knew, was wanting to esta- 
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blish this fact—experience only could be their safeguide. To say: 
«J will join these plates together,” would be a proposition at this 
moment which would be extraordinary, without any satisfactory 


basis to govern them; but that would be an experiment in which | 


they had no right to expect success. At the same time he quite 


agreed in the abstract question, that it was desirable to do away with | 


wood. As to the curling of the plating being a circumstance which 
was common, he had known different cases when the armour-plate 
was struck in no less than three different firings from the Trusty, 
and in no instance had the plate curled, properly so speaking. The 
plates were bent in several cases, perhaps perceptibly so, when the 
shot struck a plate, and many of the bolts were started. This was 
considered to be the effect of the elastic rebound, and the elasticity of 
the timber beyond it. But after the trials were completed, 
there was a request made by the Ordnance Committee, under 
whose direction the experiments were made, to re-examine the 


question of the starting bolts; and the result of the inquiry, | 


which was instituted as to the bolts being started, was that it 
was found that not a single one had really started, except those in 


the immediate neighbourhood of where the shot had struck the | 


bolt, or where the plate was fractured. The plates were dirven back 
upon the shrunken timber. Now, he did not acknowledge the ex- 
periments which had been made at Portsmouth against vessels which 
had been built fifty-four years ago, and which were never intended 
to bear the weight of 4 in. or 5 in. of iron plating, especially when 
guns were brought to bear upon them of unprecedented calibre and 
power. He denounced these experiments as a deception. He con- 
sidered that these experiments had produced that amount of per- 
plexity which existed in the public mind, especially when there had 
been a contemporaneous system of secresy observed upon the effects 
of real experiments made. He meant, however, to say that at the 
present moment he was not prepared to do away with wood; never- 
theless, it was necessary to institute experiments: but for God's 
sake let them not be secret and exclusive experiments. Now, there 
was another thing about which he must speak to Mr. Samuda. He 
(Captain Halsted) had always considered the question of incorpo- 
rating the armour-plating, and its necessary backing into the 
strength of the fabric, a most important question; and possibly he 
might have found the difficulty, if he had not done so. But Mr. 
Samuda had experienced this difticulty—he meant in his outside 
timber. 
anything to do with these armour-clad ships, they should make up 
her backing outside of her armour, because nothing could more 
conduce to their destruction than a contrary course. Next, as 
to the red-hot shot, Mr. Samuda admitted it burned for 
twenty minutes, and he would venture to ask him under what cir- 
cumstances he made that experiment? Did he apply the bellows ? 
because it was seldom they had not breeze enough to blow upa 
flame in timbers. Again, timber in a vertical position, and ina 
horizontal position, would be more readily ignited according to its 
position. ‘This was exemplified especially in the case of teak wood. 
Mr. Samuda did not know what the effect of a shell would be; but 
he could assure him that the effect would simply be to strip off his 
timber covering and leave the iron side behind it exposed, The 
timber covering would form a most excellent shell-bed. Now, as to 
the vice-president’s, Mr. Scott Russell's, paper, the great value of it 
was, that it enunciated some large bona fide propositions, which 
afforded everybody the opportunity of looking at what they were. 
He had challenged the naval officers to say what they did want; and 
he believed that challenge was a reasonable one, and it was not 
necessary for him to make any apology if he took it up and stated 
what they did want. He would take the question first of the 
height of the port-holes. This was an important point, which was 
more to be considered by naval architects than by naval officers. 
He had, not many years ago, commanded a full-powered screw- 
frigate, that had been built by the late Mr. Fincham. She was 
taken to represent what was termed a second-class frigate of 36 
guns; but, in respect to the height of her ports, the architect 
fell into an error. The gallant officer proceeded in the most 
technical manner to describe the effect of the ports not being 
sufficiently high, and to the impossibility of firing in a 36-gun 
frigate even her main-deck guns. The same fault attached 
to the Gloire, where the main-deck ports were too low. If, 
then, we continued to put our guns from the sides, the question 
of the height of the ports must be considered in relation to the 
size of the ships. Then, as to the distance apart of the ports, 
for all the purposes of firing, the distance should be as small as pos- 
sible; but, for the facility of working the guns, it would be desirable 
to adhere to the 15 ft. distance between the centre of one port and 
the centre of the next; but, under any circumstances, the distances 
should never be less than 12 ft., though it was better to have 15 ft. 
In the trials made in the Excellent in 1850, on a section of the 
Simoom, where the iron plating was §ths of an inch thick, it was 
penetrated with perfect ease by our shot, but there was this singular 
anomaly, that it broke the shot into “smithereens!” (A laugh.) Why 
should not the council of this institution, in due and proper form, 
appeal to the authorities that experiments of this nature should be 
made? If the institution should take upon itself to do this, he for 
one would say, “Go ahead.” But let it be done on one condition, 
that the experiments must not be exclusive and secret—if they were 
they had better not be made at all. As to obviating the combination 
of wood with iron, he thought that this was a very desirable thing 
to do. In reference to the Warrior, he reminded the meeting that 
in the course of a little time her estimated speed of 14 knots would 
be reduced to 12 knots from the fouling of her bottom. In conclu- 
sion, he contended for the necessity of all ships of war, large or 
small, being constructed to secure speed, and ensure the capability 
of remaining at sea for a long period, without leaving their stations 
at short intervals to coal at distant depéts. 

Admiral Sir George Sartorius said he took a different view from that 
taken by the preceding speakers. When steam first became appli- 
cable to the navy, he thought from that time that the system of war- 
fare might be altered, and that large vessels might be so constructed 
as to be able to sink a vessel at one blow. During the period of the 
Russian war he had frequent interviews with Mr. Scott Russell as 
to the possibility of building ships which should be invulnerable; and 
he immediately said it could be done, but not with gun-boats. He pro- 
posed the matter to the Admiralty, and was permitted by Sir Charles 
Wood to make known his plan to the French minister; and he 
believed the Gloire was built in a great measure according to the 
plan which he had sent in to Mr. Scott Russell, with an iron protect- 
ing screw and rudder at each end. He had not to thank his brother 
officers for their courtesy at the Admiralty. Of the naval architects 
there, however, he was bound to speak gratefully and with respect. 
He found that that part of his invention which went to sink a vessel 
by concussion was left out in building the Warrior. He felt that if 
these vessels could be adopted there would be an end to timber 
vessels. He sought to unite the power of concussion with guns. 

Captain Sherard Osborn, R.N., had hoped that some observations 
would have been made on the deflection of shot. He had come five 
miles to hear Sir Howard Douglas's letter, and he would have gone 
500 miles to do so if it had been necessary. That gallant officer had 
originally set his face against this armour-plating ; but he now 
found that it was essentially necessary—the question being whether it 
should be applied on wooden or iron carcases. He (Captain Osborn) 
was greatly inclined to the use of iron only. 


Captain Scott, R.N., addressed the meeting on the effect produced | 


by different shot upon iron, and drew a variety of diagrams on the 
board. He thought it wasa mistake to put aside the ordinary round 
shot, especially for short distances, i 

After a few words from the secretary, as to the objects and opera- 
tions of the institution, the meeting adjourned to 11 o'clock on 
Wednesday morning. 

The discussion was renewed on Friday morning, the chair being 
taken by Mr. J. Inman Fincham, master shipwright of the Royal 
Victoria Dockyard, Deptford. Mr. Josiah Jones, of Liverpool ; 
Captain Sulivan, R.N., C.B., of the Board of Trade; Mr. J. Gran- 
tham; Admiral Sir Edward Belcher; Captain Blakely ; Mr. Charles 
Lancaster ; and Captain Adderley Sleigh took part in it; and 


There was nothing outside of the timber; and if they liad] 2bove the point of suspension. 


Mr. Samuda and Mr. Scott Russell replied upon the whole 
subject. 


Friday Morning, March Ist, 1861. 
The Rey. Canon Mosetey, F.R.S., Vice-President I.N.A., in the 
chair. 

| The first paper read at this meeting was upon “ The Rolling of 
| Ships,” by W. Froude, Esq. This paper was substituted for another 
on the same subject, which was to have been furnished by the Rev. 
Dr. Woolley ; but the rev. gentleman was prevented by indisposition 
from attending the meeting, and Mr. Froude’s paper consequently 
took the place of it. 

| The following is a condensed account of Mr. Froude’s remarks 
| upon “ The Rolling of Ships ”:— 

“ As the changingphases of a series of waves pass under a ship 
her angle of inclination undergoes a series of derivative changes. 
The law of derivation depends on the magnitude and direction of 
the momentary effort which her existing inclination, combined with 
| that of the wave, compels her to exert. What is the law which 
governs that effort ? 

“ Now, in wave motion, the particles of which the body of the 
wave consists undergo a series of translating oscillations, vertical 
and horizontal, in their respective vertical planes. These translations 
make up the phenomenon; their changes express the accelerative 
forces employed in its continuance, and the momentary direction of 
surface which the particles thus affected assume expresses the corre- 
sponding resultant of gravity and those forces, in the same manner 
in which the surface of stationary water expresses the direction of 
gravity alone. 

“Again, if a floating body be substituted for a relatively small 
aggregation of wave particles, it must itself accept all their dynamical 
relations, and hence to it the surface of the wave is virtually level. 

“Thus, if a spirit level be imbedded in a flat board, floating in still 
water, and adjusted accordingly, it will exhibit no disturbance while 
floating on the steepest part of the steepest wave. 

“Or if a small cork ring, like a life-buoy, be fitted with an oblique 
mast, carrying a plumb-bob, and so placed that in still water the bob 
will centre the ring, it will remain there, however steep the waves 
that are made to pass under it; indeed, it has been seen to do so on 
the overhanging surface of a breaking wave, so that the bob was 
The relations between angle and 
motion are in principle exactly those to which we must adhere if we 
would rapidly move about a flat board with a marble on its surface, 
so as to keep the marble undisturbed. The direction then of the 
total foree experienced by a body floating on a wave is exactly as if 
gravity acted at right angles to the momentary surface of the wave when 
it floats; and a ship on a wave, with her mast at right angles to its 
surface, is in momentary equilibrium: while if her mast deviate 
from this position by any given angle, she will, in virtue of her 
moment of stability, exert the same effort to eliminate the angle as 
if she floated with the same angle of inclination on stationary water. 

“Therate at which the angle will change on still water depends, in 
a given ship, on her moment of stability at the angle, and on her 
moment of inertia; including, in the latter, the equivalent effect of 
those contiguous masses of water whose motion is involved in hers. 

“The same conditions govern the direction and rapidity of the 
change of inclination which the same ship will experience on a wave 
where there is the same angle between her mast and the normal to 
the wave. 

“ When the ship oscillates in still water these conditions furnish a 
differential equation, the solution of which gives the period of her 
natural roll, i.e., the period in which she will continue to perform 
each successive oscillation when artificially put in motion, and it 
may be observed that practically these oscillations conform to the 
laws of isochronism. 

“ When the ship oscillates in waves, the same conditions, combined 
with those belonging to the equation of the wave, furnish a differen- 
tial equation, the solution of which gives the phases of her motion on 
the waves.” 

Taking Mr. Scott Russell's wave curve (the curve of versed sines) 
as an approximation sufficient for our purpose, and solving the dif- 
ferential equation thus arising, we obtain an expression for the ship's 
motion, the constants of which naturally resolve themselves into the 
relation between the period of the ship's natural roll in still water, 
and the uniformly recurring period of the assumed waves. 

The solution is based on the assumption that, commencing with 
the ship at rest in still water, and having a period of natural roll 
= 'T (for the period of the double roll, say starboard to port and 
back), a series of such waves approach, and pass under her with 
uniform velocity, having a length = L from crest to crest, a period 
= 'T’ due to L, and a height = H from hollow to crest then, after a 
given time = ¢, we have the ship's inclination expressed as follows: 
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or whet = 1 the equation answers the second form, 
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where it may be noted that # L is the tangent of the angle of steepest 
part of the wave. : ‘ 

If these equations are analysed in the case when 7” is greater 
or less than 1, we find that in every case the ship will complete a 
cycle of oscillations, arriving at a maximum, and dying out to 


nothing. As TY is taken nearer to 
and the maximum of angle greater; but on the whole, the caseS 


= (1) the cycles become longer, 


where T is greater than 1, the cycles are longer and the maximum 
’ 
smaller. : : 
If for distinctness we speak of the weather side and the lee side 
of the waves respectively (though the subject is considered indepen- 


dently of wind), and examine the case where = 1,it follows that 


We 

throughout, the lee lurch takes place on the lee side of the wave, the 
angle being at its maximum when the crest of the wave is reached: 
the weather roll will occur on the weather side of the wave, and its 
angle will be at its maximum at the lowest part of the hollow, so 
that the continual recurrence of identical impulses produces a 
definite increase of maximum at each wave transit, and after 
the transit of four or five such waves an angle of 90 deg. will be 


n 
attained; while with = greater or less than 1, the coincidence of 
' 


impulse dies out vernier fashion, and the oscillation ceases in order 
to commence de novo, when a half wave interval has been gained or 
lost. 

The errors due to the imperfect assumption involved in the 
investigation for the most part tend to eliminate each other, But 
there remains a permanent demand for correction in reference to 
the resistance which the keel and figure of the ship generally offer 
to free oscillation, of which no:account has been taken. 

Poisson, however, and others have shown that when a pendulum 
experiences a resistance proportioned to the square of its velocity, 
not its period, but simply the length of each successive excursion is 
altered, and it follows from this that though the maximum angles 
indicated by the equation will in fact be largely reduced in practice, 
yet the general character of the cycles which it indicates may be 
relied on as a fair representation of the truth, 

The results have been verified by observations on the perform- 
ances of the Duke of Wellington and the Great Eastern, both of 
which ships having long periods of roll, T = 13°2", and T = 115 to 
12" respectively, refused to roll in the quickly recurring waves of 
narrow seas, but rolled considerably when engaged with the long 
period wave of an Atlantic gale. They have been veritied experi- 








mentally in the action of artificially generated waves on floating 
bodies, the periods of each being adjustable. In every case the 


result indicated by the equation followed. The value of = governed 


the result, however dissimilar the shape of the bodies experimented 


on. In every case when > 1, five or six successive waves pro- 
duced a complete upset. 

On the whole the slower the natural period of a ship can be made, 
the less likely will she be to encounter waves of equal period—the 
less likely to attain large oscillations. 

Excess of stability under canvas, more than any other cause, tends 
to give a quick period, hence the violent rolls of Symondite ships ; 
hence the saying that a crank ship is an easy ship. Were a ship 
altogether without stability no possible wave could disturb her 
inclination. 

Armour-plated ships possess naturally all the conditions tending 
to produce a slow period, large amount of inertia, and, unless by 
special arrangements, limited stability. The effect of their armour 
will be not to increase, but to lessen oscillation, 

The second paper read was “On a Method of Calculating the 
Hydrostatic Stability of Ships,” and was from the pen of Samuel 
Read, Esq., M. Council, I.N.A., late master-shipwright of Sheerness 
Dockyard, and member of the Chatham “ Committee of Construe- 
tion,” established some years since by the Admiralty, over which 
Lord Haddington presided. This paper was read in a short form by 
Mr. E. J. Reed, the secretary to the institution, who explained the 
several mathematical steps comprised in it, and wrote down the for- 
mulw obtained. The moment of the area of the section of the 
immersed wedge of the ship in an inclined position about “the point 
8,” was obtained in terms of the twosides of the wedge (y andy,), 
an intermediate line (y,), and the angle between the two sides (@). 
When the angle was small the expression obtained became, 
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This expression manifestly involves only the radial ordinates y, ya, 
ys, and the angle @. 
When tables of squares are to be referred to, and the angle @ is 
still small (not greater then 8 deg.) the expression becomes, 


 , 
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The author's paper went on to explain how the aggregate hori- 
zontal transverse moments of the volumes immersed and emerged 
(or, technically, the “ins” and “ outs”) were obtained; and to 
exhibit how this method was carried into effect by the Committee of 
Reference, and by the author himself at Portsmouth. 

The second part of this paper p . ceeded with the deve opment of 
this theorem in a logarithmic form 1d in caleulating the sta- 
bility of several large ships designed at Chatham by the Committee 
of Reference. In this case the of inclination (¢) was divided 
into four equal parts by radial ordinates (yay ys, Yay y, and ys, being 
the bounding ordinates) and the area of the section mute four portions 
(Ai, Ax As, Ay). The horizontal moment of the whole area was, 
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This expression was made general by putting » instead of 4 for the 
number ,of triangles. The paper concluded with a practical illus 
tration of the use of this method of calculation. 

The second paper read was “On a New Method of Calculating 
the Stability of Ships,” by F. K. Barnes, Esq., M.I.N.A., of the 
Constructive Branch of the Controller of the Navy's Department. 
This method is intended to replace all previous methods of calculat- 
ing both the statical and the dynamical stability of ships, as it affords 
a ready means of making such calculations with unexampled brevity, 
and with complete accuracy. It has also the advantage of enabling 
indifferent mathematicians to make the calculations, The principle 
consists in dividing the wedge, which is immersed at a given angle 
of inclination, into an indefinite number of very small wedges by 
means of radial ordinates and vertical planes. Various beautiful 
mathematical artifices are then introduced in obtaining the volume 
and moment of the whole wedge from these small wedges, the chief 
artifice being the taking of a dine to represent the angle of inclination, 
and treating this line as a base upon which a curvilinear area repre- 
senting the whole wedge is constructed, The author, in fact, reduces 
the whole of the calculations for finding the statical and dynamical 
stabilities of a ship to the process of finding several sets of curvilinear 
areas—a process which is well understood by almost all persons 
engaged in the construction of ships. 

So great a reduction of labour is effected by the author's method 
of calculation that all the calculations for both the statical and 
dynamical stability of a ship may be placed, in ordinary hand-writ- 
ing, upon the four sides of a single sheet of foolscap. 


Traut or THE Steamer Dispatcn.—The Dispatch steamer (belong- 
ing to the South-Western Company's fleet), Captain Babot, which 
has undergone an extensive repair and refit, went out for an official 
trial on Saturday, before resuming her place on the Channel Islands 
station. Among other improvements which have been effected in 
this vessel, she has had her shaft raised 8 in., to cause less immersion 
of the paddles, and has been fitted with new boilers, and Boden and 
Clark's patent superheating apparatus. She ran the measured mile 
in Stokes Bay twice ; the first time against tide in 4 min. 53 sec., 
being equal to 12-287 knots per hour; and the second, with tide, in 
4 min. 15 sec., equal to 14118 knots. The speed of her engines was 
86 strokes per minute; pressure of steam on the boiler, 15 lb. per 
square in.; temperature on steam pipes from the superheater, 344 
deg. ; ditto on slide jacket, 333 ; heating surface in the superheater, 
2} ft. per horse power, The weather was very unfavourable, a 
strong wind blowing all the time, with a high sea, but for which a 
greater rate of speed would undoubtedly have been attained. 

Tue Association ror THE Prevenrion or Stream Bower Ex- 
pLosions.—The monthly meeting of the executive committee was 
held on Tuesday week at the offices, 41, Corporation-street, William 
Fairbairn, Esq., C.E., F.R.S., president of the association, in the 
chair. Mr. L. E. Fletcher, chief engineer, presented his monthly 
report, from which the following is abridged :—During the past 
month 501 boilers have been examined, and 355 engines. The 
following are some of the principal defects which have been found 
to exist in the aforesaid number of boilers inspected, and to which 
the attention of the owners has in each case been called :—Fractures, 
7; corrosion, 19 (1 dangerous); safety-valves out of order, 24; 
water-gauges ditto, 19 (8 dangerous); steam-pressure gauges ditto, 9 ; 
feed apparatus ditto, 2; blow-off cocks ditto, 15 (2 dangerous); 
fusible plugs out of order, 6; furnaces out of shape, 18 (5 dangerous); 
over-pressure 1 (dangerous). Total, 120 (17 dangerous). Boilers 
without water-gauges, 8; without pressu ld; 
21; without feed-check valves, 57, Nothing 
can more clearly show the necessity for systematic boiler inspection 
than a fatal explosion which has taken place during the last month, 
attended with the loss of four lives. The boiler in question had 
been at work for a number of years, and the thickuess of the flue 
which collapsed was found to have been very considerably reduced 
in places by wear, and this was given in the evidence at the inquest 
as the cause of the accident. Added to this, although this boiler was 
one of a series connected together, the whole were without feed- 
check valves, which experience has shown to be necessary to prevent 
one boiler robbing another of its water unawares, and leaving the 
furnace crowns dry. It is reported that on the application after the 
accident of an hydraulic test, the furnace crowns of some of the ad- 
joining boilers also gave way, showing that the timely application of 
this test to all the boilers would have prevented the loss of four lives, 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, February 1, 1861. 
The Rev. Joun Bartow, M.A., F.R.S., Vice-President, in the chair. 


ON THE STUDY OF THE ENGLISH LANGUAGE AS AN ESSEN- 
TIAL PART OF A UNIVERSITY COURSE. 


By Rev. A. J. D. D’Onrsey, B.D. 


Tne speaker said that“ A Plea for the Study of the English 
Language as an Essential Part of a University Course,” was a subject 
which, on its first announcement, might seem unsuited to the dis- 
tinguished auditory which he had the honour to address. Some 
might regard it as too literary to be within the range of an institu- 
tion whose objects were more directly scientific. Others might 
consider it as a merely professional question, interesting to clergy- 
men, college tutors, and educators of all kinds, but having no claim 
on the attention of the general public; and not a few might be 
found whom the theme took entirely by surprise, believing it hardly 
possible that, in the middle of the nineteenth century, it should be 
found necessary to plead for the introduction of the study of our own 
English tongue into our own English universities. In reply he 
urged that the philosophy of language might fairly claim rank as a 
science. Nor was the question of an extended culture of the 
mother-tongue one of mere professional importance, for it concerned 
us all to be able to say what we had to say clearly and forcibly. 
The absence of such culture in most of our universities was a fact, 
and the results were evident in our compositions, our speeches, our 
sermons, our reading of the church service, and even in our con- 
versation, 

The speaker then defined language, not simply as the vehicle of 
our ideas, but, in Whately’s words, as “the instrument of thought.” 
Jt was the mysterious machinery by which thought was manufac- 
tured. Words were realities, and a knowledge of words correctly 
taught was a knowledge of facts, for every word was a coin in the 
currency of human intercourse, The abuse of a thing was no argu- 
ment against its use, and if the sciolist or the pedant had divorced 
words from ideas, and degraded linguistic studies into mechanical 
taskwork, that could not fairly be adduced as a proof that such pur- 
suits were no longer useful in a practical age like ours. Words- 
worth was right when he said language was “ not the dress, it was 
the very incarnation of thought,” a union as close as that of body and 
soul. He felt this preface necessary to vindicate the study of words 
against those who fancied it was opposed to the study of things ; 
but his business was now with our own mother-tongue. ‘The attention 
of the audience was then called to a very large map of Europe, 
coloured “ glossographically,” to show the fields occupicd by the 
great families of languages. Beside it was suspended a chart, 
headed “ Indo-European Languages,” containing the great stems— 
Celtic, Germanic, Graeco-Roman, Scandinavian, and Sclavonic—.at 
the heads of columns, under which were ranged the languages and 
dialects, he speaker said that we were in origin oriental, kindred 
in language even with the Hindoo, ‘The clearest idea of the sub- 
ject might be formed by the conception of waves of peoples and 
tongues rolling from the Nast, of which the Celtic was the first, its 
localities being now the extreme western points of Europe. ‘The 
stems with which English had to do were the Germanic and the 
Greco-Roman, He then pointed to another large map, similarly 
coloured, of the British Islands, with an accompanying table of 
languages and dialects, Coloured diagrams were also exhibited, 
showing the large proportion of Saxon in English, Out of 100,000 
words, 60,000 were of ‘Teutonic origin, 30,000 of Romanic, and 
10,000 from other sources. Our best authors used far more Saxon 
than Latin: Shakspeare, 85 per cent. of Saxon; even Johnson, 
75 per cent. ; yy 
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and Gibbon, our most Latinised writer, 55. The 
English Bible had 97 per cent. of Saxon words. ‘The writers of our 
own day were showing a much greater love for good, strong, home- 
bred words. He now begged bis hearers to look at the bare fact, 
that there were twice as many Saxon words as Latin ones in our 
tongue, and then to say whether our present school-craft was right, 
which utterly passed by the one and unfairly fostered the other, 
It was too bad that we should thus undervalue our own speech, of 
which Grimm had said, “ The English language possesses a veritable 
power of expression, such as perhaps never stood at the command of 
any other language of man.” 

The speaker then asked, How was English taught? Ie quoted 
Quintilian as to the choice of nurses with good pronunciation, and 
censured the carelessness of English parents in allowing vulgar, 
uneducated servants to surround their children, He next adverted 
to the sad condition of Mnglish teaching in most of our national 
schools, proving his assertion from the reports of the inspectors, 
He had ascertained that in our great public schools no direct atten- 
tion was paid to English; most of the head-masters being of 
opinion that sufficient provision was made by the ordinary practice 
of translation, writing an occasional theme, or declaiming a passage 
from Shakspeare on “speech-day.” Some exceptions existed,—the 
City of London School, King Edward's School at Birmingham, and 
the School of Bury St. Edmunds, ‘The Universities of Oxford and 
Cambridge encouraged English by prizes for poetry, for declamation, 
and for the best reading in college chapel; but, till lately, there was 
no teaching. An eminent clocutionist (Mr. Plumptre) had broken 
ground at Oxford, and an English leetureship had just been esta- 
blished at Cambridge; but both were too recent to be taken into 
account in a general estimate of the systems, College debating 
societies did some good, but also some harm; as they led, for want 
of critical control, into a fatal fucility—a flashy oratory—the ruin of 
really good speaking. 

The speaker then rapidly sketched the results of this imp >rfect 
teaching, as shown in the stagnant condition of the great mass of 
our population, urging that the cases often quoted of great intelli- 
gence were quite exceptional. Millions of our countrymen never 
opened a book. Of the thirty millions in these islands, fourteen 
millions never entered a place of worship. Many causes might 
operate, but he believed a great one was the want of language; the 
utter inability to understand what was read or spoken, And how 
should it be otherwise with peasants whose stock of words was 
limited to 350? Inthe middle and upper classes the knowledge of 
English was very deficient, How few could write a really good 
letter! Ilow many of our writers seemed to know nothing of 
punctuation! How many youths of good families, educated at our 
public schools, have been rejected at our civil service examinations 
from sheer ignorance of spelling! What errors in the choice of 
words, “lay” for “lie,” “expect” for “ suppose”— what harping 
upon pet words—what blunders in syntax—what efforts to write 
“tine English”—what adoption of slang and foreign terms! And 
what was to be said of our speech-makers ? Professional orators set 
aside, what lamentable exhibitions were made on our platforms and 
hustings, at our publie dinners and our wedding breakfasts! Nomina- 
tives in vain search of missing verbs—verbs pursuing nominatives 
without success; how plurals and singulars were joined in ungram- 
matical wedlock ; how premises were laid down, from which no 
conclusions were drawn; how many conclusions, with most vehe- 
ment “ therefores,” were drawn from imaginary premises! Such 
men owed much to the merey and the talent of reporters, who could 
bring order out of chaos, sense out of nonsense, and even eloquence 
out of the veriest platitudes. And yet these are the results of our 
training in grammar, which ought, in the famous words of Lindley 
Murray, to enable us to “read, write, aud speak the English lan- 
guage with fluency and propriety !” 

Our universities had not much to boast of as the results of their 
teaching in this respect. There was sound scholarship—there were 
profound mathematical attainments—there was a certain amount of 
theology; in short, great disciplining of the powers—much storing 
of the mind—but no training in reading, writing, and speaking 
English—the daily business of all—the peculiar professional duty of 
the clergy. ‘They might listen to the way in which the Church 
Service was read in nino cases out of ten as a proof—to the dull, 
listless style in which sermons were delivered, and to the well- 
known incompetency of most clergymen to do what the barrister or 
the member of Parliament does—speak without paper. In Parlia- 
ment, too, matters were not much better. With some dozen excep- 




















tions, in neither House were there any really good public speakers, 
Of the 10,000 speeches made last session, 5,000 might have been 
spared, and the rest given in a tenth of the time, if the speakers had 
been trained to speak to the point, to say what they had to say in 
the fewest words. 

In other countries the native language was not neglected. In 
France the examination paper for degrees, in 1861, contained five 
Greek, six Latin, and eight French authors. When would that be 
matched in Oxford and Cambridge? Nothing could be better than 
the teaching of the mother-tongue in Germany. And the common 
objection raised by our exclusively classical men, that the study of 
English would interfere with Latin and Greek, was met by the facts 
that in Germany the very best philologists were to be found, and 
that from Germany our dictionary-makers were glad to draw their 
most valuable information. 

At home there were some cheering signs of encouragement. In 
1834 the Lord Provost and magistrates of Glasgow had led the way, 
by establishing in the High School of that city a department of the 
English language and literature. Since that time English pro- 
fessorships had been founded in King's College and University 
College, London; in Dublin, and in the Queen's Colleges. Pro- 
fessor Aytoun had restored the subject in Edinburgh. The theo- 
logical colleges of the Church of England were moving, but the 
Dissenters’ colleges, especially the one under Dr. Angus, seemed 
more practical, Another encouraging symptom was the demand for 
a far superior class of books—the writings of Whately, Richardson, 
Bosworth, Smart, Max Miiller, Latham, Trench, Dasent, Masson, 
Craik, Hunter, Demaus, and last not least, Farrar. 

The press, too, was on our side, The Times, not only by its own 
racy idiomatic English, was the composition master for all England, 
but had done good service by calling attention to the “ something 
rotten in the state” of school-work, as shown by the competitive 
examinations. 

The remedies suggested were :—1. Training schools for nursery 
governesses. 2. Greater care in training national schoolmasters in 
a thorough knowledge of English, spoken and written, 3. En- 
couragement to national masters, by rewarding the most distin- 
guished with the office of Inspector of Schools, instead of liniting 
such appointments, as at present, to young clergymen and barristers. 
4. The introduction of a thoroughly accomplished scholar as 
English master in every great public school, of equal rank with the 
classical masters. 5. The endowment of at least one professorship 
of English in every university. 6. Making English take its place 
with Latin and Greek in every examination for degrees, as it does 
in the India Civil Service examinations, and giving substantial rewards 
(scholarships and fellowships) for distinction in English, as for emi- 
nency in classics and mathematics. 7. ‘The co-operation of the bishops 
in exacting proofs of competency in reading the Church Service, com- 
position, delivery of sermons, and extemporancous speaking. If 
these, or most of these, were carried into effect, he believed the 
greatest benefits would result, not merely in a literary, but in a 
moral and religious point of view. He concluded by expressing his 
regret that he had been only able, in the limited time allowed him, to 
throw out a few practical suggestions ; and he thanked the audience 
for the very kind and marked attention with which they had 
listened to his observations. 





Bower Expriosiox.—Cavtion To ENGtne-privers.—On Friday 
evening last an accident which might have been attended with a 
serious loss of life occurred at Mr. H. Miskin’s, the Isle of Grain. 
While several men were engaged with a steam engine belonging to 
Mr. H. Pye, used for thrashing, the boiler suddenly burst with ter- 
rifie force, rending open one of its sides, and crumpling up the iron 
like so much paper. The man-hole cover was blown a distance of 
200 yards, and the engine was turned completely over. ‘The driver 
of the engine was also blown upwards of sixty-feet, and others lesser 
distances, four or five of them being injured, but none seriously, 
with the exception of the driver and the bailiff. These two were 
very much scalded and severely shaken, but it is fully expected that 
they will recover. One man was buried beneath the engine, and it 
was two hours before he could be extricated, but, strange to say, he 
escaped unmjured. A practical gentleman, who has made a careful 
examination with a view to ascertain the cause of the accident, 
informs us that no fault can be found with the boiler or engine, as 
the iron could not be of better quality, and there is no defect what- 
ever in its manufacture. He, however, had no hesitation in coming 
to the conclusion that the explosion was attributable to shortness of 
water and over-pressure. ‘I'he safety-valve was intended to blow off 
at a pressure of 35 Ib. to the square inch, but it was evident that the 
valve had been locked down; and the gentleman above alluded to 
was of opinion, judging from the appearance of the engine, the 
soundness of the metal, and other circumstances, that at the time of 
the explosion there could not have been a pressure of less than 
200 Ib. ‘This should act asa caution against the folly and recklesness 
of working engines at a pressure greater than they are constructed 
to bear, and affords another proof of the wisdom of the suggestion 
that the safety-valves should be locked up, so as to prevent their 
being tampered with by the drivers, the repeated warnings which 
have been given seeming insutlicient to put a stop to the practice. 
Several farmers of the neighbourhood have acted wisely in sending 
thoseemployed with such engines on their farms to witness the effects 
of the explosion, with a view to induce carefulness on their parts.— 
Maidstone Paper. 

Ramway Detentions. — Tue Lesson or toe Season. — If any 
railway traveller has escaped annoying detention during the cold 
terms of the present winter, caused by the inability of the engine to 
proceed, he has been peculiarly fortunate. The vital features of the 
locomotive are susceptible to cold in a much greater degree than the 
public imagines. A blockade of snow certainly delays progress, 
but it does not of itself permanently interrupt it, for if a locomotive 
can only be made to generate the breath of life, the penetration of 
the loftiest New England snow-banks is but a question of time. 
The trouble is that the supply of feed-water to the boiler, being 
dependent upon the locomotion of the engine, is cut off---the alter- 
nate charge and retreat of the huge battering-ram does not develop 
sufficient continuity of motion to keep the pumps in action—the 
blood stops flowing through the veins of the iron horse till half-a- 
dozen of them together are stalled in the same drift. But a more 
frequent cause of detention is the freezing of§the pump., The 
regulation of the steam pressure, the economy of fuel, the adapta- 
tion of power to emergencies, and the safety of continuous high- 
tide, rather than the risk of occasional low-water in the boilers 
of the 9,000 locomotives which haul about the people of this 
country, are the results, chiefly, of a supply of water to the boiler, 
entirely independent of the locomotion and the engine. This 
apparently trivial matter, almost wholly overlooked by the counting- 
room ofticials of railways, amounts to hundreds of thousands of dollars 
per winter, and should engage the immediate attention of all persons 
who have a voice in railway management. The next question is— 
What unobjectionable and reliable plan of independent boiler-feed 
shall be employed? A year or two ago this question was not so 
easily answered ; to-day no problem is susceptible of such instant 
and perfect solution. During the last year the wonderful Giffard 
injector has been introduced—that French invention which has well 
nigh turned the heads of European savans, and made practitioners 
doubt their senses—a simple little instrument, without any working 


| parts, through which the direct impact momentum and condensation 





of steam from the boiler takes up and forces into the boiler the 
necessary supply of feed-water. Already it is in use on at least five 
hundred locomotives, principally in Europe, and on many other 
boilers here and abroad ; and its suecess, economy, and practicability 
for locomotive use are beyond doubt, It saves money to use it. 
Railroad directors, why do you not put it in operation? Or if the 
rule of some is adopted—nothing can work well which we don't 
understand—then there is the Worthington duplex pump, the fruit 
of twenty-five years’ successful experiment, and a competitor of the 
injector. We admit, for the sake of peace, that smoky cars and 
broken rails and axles are a Divine institution, but we do not pro- 
pose to compromise on a dependent boiler-feed.—_New York Times. 





INSTITUTION OF CIVIL ENGINEERS. 
February 26, 1861. 
Georce P. Bipper, Esq., President, in the chair. 


Tue whole of the evening was occupied by the discussion upon Mr. 
Fox’s paper “On the Results of Trials of Varieties of Iron Perma- 
nent Way.” 

It was observed that the systems of permanent way described in 
the paper did not differ materially from the continuous iron way pro- 
posed by Mr. Reynolds many years ago, which had been tried and 
failed. Looking to the effects of frost, floods, and heavy rains, and 
to the great variations in the quality of the ballast, a continuous flat 
iron pjate laid on the surface was never likely to be successful in 
carrying heavy locomotives at high speeds. For a long time to 
come, either the transverse sleeper or the longitudinal timber systems 
would probably be used, as they were not liable to be so much 
affected by the settlement of embankments, from whatever cause 
arising, the washing away of ballast, or the effects of frost. There 
might be occasions when it would be desirable to adopt some other 
mode than laying the line upon wood ; as, for instance, when time 
was an object, and timber could not be obtained so quickly as iron, 
nor yet perhaps so cheaply. As the prices of materials varied very 
much at different times, comparisons of cost were practically value- 
less. The permanent way of railways ought to be the most perfect 
in construction, and the most conducive to safety and to ease in 
travelling, Whatever might be its cost. It was wrong to continue to 
use the sume sizes of sleepers and scantlings of timber that were first 
employed, as the engines were now thrice the weight, and the speed 
had been doubled. ‘l’o make a road fit for the description of loco- 
motive and rolling stock at present in use, and to travel at the same 
speed, at least double the sum ought to be expended. ‘The permanent 
way and the rolling stuck could be made so as to be as safe for 
speeds of seventy miles as of thirty miles an hour; it was merely a 
question of money, there being no mechanical difficulty about it 
whatever. 

It was said that the conclusion to be drawn from the summary of 
advantages and disadvantages, which had been most fairly stated by 
the author, was the complete condemnation of iron permanent way. 
There was no advantage in first cost, and the maintenance was cer- 
tainly more expensive than with a timber road, which would be free 
from the disturbances likely to affect the iron way laid upon the sur- 
face of the ground. ‘T'here was also greater rigidity, and this told in 
two ways—tirst, upon the “ life” of the rails, and, secondly, upon 
the rolling stock. ‘lhe other systems of permanent way might be 
divided into three classes ; 1st, longitudinal timbers with a bridge 
rail, or a modification of it; 2nd, transverse sleepers, with a double- 
headed rail and chairs ; 3rd, transverse sleepers with a bridge rail, or 
a modification of it. ‘The latter system was well adapted for light 
traffic, was inexpensive, and easily maintained. Either of these 
roads, when properly constructed, would enable the highest speeds 
required in a commercial country to be attained with safety. 

Attention was then directed to the comparative difference in the 
wear and tear of rolling stock and of rails upon arigid road, and on 
a road that was more elastic ; and the many tyres broken during the 
late frost, though no doubt in some cases attributable to an indifferent 
quality of metal having been used, had been caused, it was asserted, 
in many instances, by the rigidity of the permanent way. 

It was stated that the Reynolds’ way consisted of a continuous cast 
iron trough, very different in principle to the flat wrought-iron 
sleeper described in the paper; in which the results of experience, on 
one of the best maintained lines in the kingdom, had been given, 
speculative opinions having been carefully avoided. The different 
roads alluded to by the author had been observed to keep in good 
condition, in all weathers and under all circumstances; and the 
testimony of careful enginemen, who could generally point out any 
radical defects in the permanent way, was in favour of this form of iron 
way, as compared with the longitudinal timber system. At the same 
time it was admitted that there were serious difficulties to be 
overcome in every form of iron road yet proposed. It was im- 
portant that the system of permanent way adopted on each railway 
should be capable of being laid throughout the whole length of the 
line, and of being carried through stations. It was doubted whether 
the continuous wrought iron way was applicable in stations, or 
where there were points and crossings. ‘The De Bergue cast iron 
sleeper presented greater facilities in this respect, but a road laid on 
these sleepers had not the flexibility of a timber road. One of the 
things which gave the greatest trouble in most kinds of permanent 
way was the movement of the rail in its bearing. ‘This was pre- 
vented in the De Bergue system, as the sleeper was bolted firmly to 
the rail, and formed, in fact, a bracket or extension of it. In a 
timber road this evil might be much diminished by reducing the 
number of fastenings; and in this respect the ordinary single- 
headed contractor’s rail, fastened direct to transverse sleepers, 
without chairs, was to be commended, as being simple, inexpensive, 
and effective. 

It was contended, that practical men in charge of railways in- 
variably preferred transverse sleepers to longitudinal timbers, and it 
had been found that, upon the whole, the annual expense of 
maintenance was less with the former system. ‘Thus, upon the road 
between York and Darlington, which was laid upon transverse 
sleepers, the joints of the rails being “fished,” two miles were 
maintained for the same sum that it cost to maintain one mile 
and a half on the longitudinal timber system. ‘The rigidity of the 
permanent way during frost was due very much to the want of 
thorough drainage in the road. By the use of creosote, the “life” 
of a slceper was not terminated by its decay, but was dependent 
upon the period it would bear the usage it was subjected to. If the 
permanent way had to be constructed without reference to economy, 
which had not been the case hitherto, then no doubt great improve- 
ments would be made. It had been found advantageous to seat the 
double-headed rail, when using the ordinary chair, on a cushion of 
wood, endways of the grain, ‘This plan prevented the indentation 
of the underside of the rail, and the motion of the trains over the 
line was easier. Steeling the surface of the rails had also proved 
very beneticiai. The cost of applying this process did not amount 
to more than 14s. per ton, and the durability of the rails was at least 
doubled, as compared with rails made in the ordinary manner 

It was mentioned that the plan of placing a wooden cushion in 
the chair under the double-headed rail had been tried many years 
ago on the London and Birmingham line, and was not found 
advantageous, as, unless frequently renewed, the rails wore 
through them. Im England the double-headed rail was almost 
universal, excepting on the Great Western and a few other lines; 
but, on the continent of Europe and elsewhere, a deep or broad- 
bottomed flange rail was most generally used; and it was to be 
remarked that these lines had been constructed after experience 
had been gained in this country, and in many cases under 
the direction of English engineers. From this it was inferred 
that the use of the chair, which had hitherto constituted the 
great difliculty with double-head rails, would in future be 
avoided. In forming the seat for the chairs, the seantling of the 
sleeper, which, in most Cases, Was already too small, had to be still 
further reduced, so that where the greatest strength was required 
in the support there was the least. Attention was then called to 
Mr. Seaton’s system, in which a saddle-rail, laid on the apex of 
triangular timbers, forming a continuous bearing for the rail, 
was employed. Immediately under the joints of the rails a plate 
was bedded into the timber by pressure, so as to make the joint 
equally solid with the other parts of the line. This road had been 
laid on the London and North-Western (at Bletchley), on the 
South-Western, and on the Great Western Railways; and it had 
been found that the first cost was sumething less than the double- 
headed rail system. 

It was considered that, as regarded cast and wrought iron roads, 
as far as experience had gone at present, both had proved un- 
successful. ‘lhe addition of an elastic medium between the support 
and the rail, as described in the paper, might, however, be the 
means of lessening the rigidity, and thus removing the great 
defect hitherto attaching to iron roads. ~ 
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It was remarked that engineers were now aware that a certain 
amount of elasticity was necessary in the permanent way of rail- 
ways. Experience seemed to prove that the transverse sleeper 
road, with the joints of the rails “fished,” was the best; and that 
if chairs could be dispensed with it was advisable; but the 
means of fastening the foot-rail to the sleeper were not what could 
be desired. It had been ascertained that during the frost there was 
less destruction to the rolling stock on lines that were fished than 
where that was not the case. With reference tothe mode of fishing, 
recently on two short lines, where a flat-bottomed rail weighing 
62 Ib. to the yard had been employed, the rail joint had in one case 
been “fished” to the sleeper, and in other the fish was suspended, 
when it was found that the difference was in favour of the fish 
attached to the sleeper. 

It was said that all the forms of cast-iron sleepers yet tried were 
unsuitable for many kinds of ballast, such as hard broken stone, 
flint, or other unyielding materials ; and that it was doubtful whe- 
ther wrought-iron bearing plates laid on that description of ballast 
would form a pleasant road to travel over, unless an elastic mediwn 
were introduced between the rail andthe bearer. Several objections 
were taken to the continuous rolled-iron rail-bearer; for instance, 
that in passing round curves and at stations, amongst points and 
crossings, it would be difficult to bend the bearer laterally in the 
same degree as the rail, and to match the lengths of the rails and the 
bearers, so as to make the bolt-holes always correspond, and thus 
avoid the necessity for drilling fresh holes. The best form of 
transom for the longitudinal way was asserted to be a flat bar of 
iron, placed vertically, so as not to take a bearing on the ballast, 
leaving that duty to be borne by the bearer; as otherwise, when the 
road got out of order, a series of jerks was produced on travel- 
ling over the line, in consequence of the increased resistance at these 
points. It was contended that though the use of iron as a rail- 
bearer was still in its infancy, yet in this land of iron it was fair to 
conclude that improvements would be made in its application to this 
special purpose, and that iron ways would ultimately become the 
rule rather than the exception. 

The statement, that whilst the weight of engines and trains, and 
the speed of travelling, had been increased, the permanent way 
had not been proportionately improved, was thought to be capable 
of some modification. Twenty years ago locomotive engines 
averaged 15 tons in weight, supported on four wheels, now the 
weight was doubled, but there were six wheels, and the greatest 
weight on the driving wheels rarely exceeded 12 tons. In the same 
time the running speed, which was what told on the permanent 
way, had not been increased more than 25 per cent. On the other 
hand, looking to the permanent way itself, the rails now in use, 
taking the London and Birmingham line as an illustration. weighed 
84 Ib. to the yard against 65 lb. at the former period, and the chairs 
45 Ib. instead of 25 lb. each. There was also one more sleeper in 
each rail length, and the joints of the rails had been strengthened by 
the addition of “fishes.” Only a small proportion of the unfortunate 
accidents that had occurred on railways of late years could be attri- 
buted to weakness of the running road. They seemed rather to be 
due to the giving way of some part of the rolling stock. On these 
grounds the asserted insufficiency of the present permanent way, and 
the necessity for doubling the cost at the outset, were disputed. 

In reply to the observations which had been made it was re- 
marked that the greater portion of the iron ways alluded to in 
the paper had been in use eight years, which, although perhaps 
not a sufficient time to allow of a decided opinion being expressed, 
was surely enough to enable some opinion, founded on experience, 
to be given. It had been said that the systems described by the 
author had been tried and rejected upwards of twenty years ago, 
and Reynolds’ hog-trough, cast-iron sleeper, was cited as a case in 
point. “Now, the continuous rolled-iron rail-bearer only resembled 
that plan in this respect, that iron and wood entered into the com- 
position of both systems. Mr. Reynolds’ sleeper was a rigid, 
continuous trough of a V-shape, bolted at the joints, and absolutely 
inflexible,“although the hollow was filled with a wooden cushion ; 
whereas the rolled-iron way was only too flexible. It was urged 
that, speaking from speculation and not from experience, Mr. 
Greaves’ cup-sleepers might be condemned, as there was rigid iron 
resting on sleepers of the same material, placed immediately on the 
ballast. It was said, by engineers who had tried them, that they 
gave a great deal of trouble, and that the sleepers sucked up water 
from the ballast. There was a great difference between flexibility 
and compressibility. The term rigid had been frequently made 
use of in the course of the discussion. From experiments it could 
be shown that, between five-feet bearings, the double-headed rail 
deflected less, and was more rigid, than the Macdonnell system; but as 
the double-headed rail was placed upon timber sleepers, forming a 
compressible cushion, it was not rigid ; and, for the same reason, the 
rail on the Macdonnell system, being laid on a cushion of wood, 
which it might be desirable to increase, was not rigid in the sense 
of flexibility. In fact the forms first tried were too flexible, and that 
had led to the use of the T section bearer. It could be stated as a 
fact that the maintenance of the Macdonnell system on the Bristol 
and Exeter Railway cost less than the other portions of the line, in 
the proportion of about half a man per mile. ; Taking that at 
£20 per annum, it would be equivalent to the interest upon the 
additional outlay at the first outset. With regard to the action of 
frost upon the iron way it was admitted that was one of the 
difficulties of the system, where the ballast was bad, and the line 
was not well drained. But upon clinker ballast no difficulty of that 
kind had been experienced, although on another part of the line, 
where the ballast was composed of particularly bad gravel, it had 
given some trouble. In reference to Mr. Seaton’s road it was feared 
that it would be liable to work loose at the joints; and although, 
looking at the way the timber was cut to form the continuous bear- 
ing, it appeared at first sight an economical mode, yet the edges of 
the timber were liable to be destroyed, and then the width of the 
bearing would be practically reduced. The difference between the 
Barlow rail and the Macdonnell system consisted in the interposition 
of the elastic cushion between the rail and the bearer in the latter ; 
when that was removed the bolts worked loose. The rails could 
easily be replaced, when required ; but they had not been observed 
to wear out faster upon the iron way than upon the timber way. The 
rails and the bearers were punched at regular intervals, so that, in 
putting in a new rail, it could never be necessary to do more than 
cut off a short piece at the end; and as to the drilling it did not cost 
more one penny per hole, which would only amount to a small sum 
per mile. The system had been laid upon a curve; and in that case 
the difficulties which had been suggested were got over by making 
the bearers in short lengths, and having a greater number of joints. 
Many of the bearers were bent in the rolling process, and these were 
selected for the curves. As to the transom taking a bearing, that was 
not the case, because the transom was hollowed out. A T rail 
transom was preferred to a thin bar, because if the latter received a 
side blow it would be likely to draw in the gauge. The different 
systems of iron way which had been tried over several years were 
so far not a failure that they might be pronounced to have been, to a 
considerable extent, successful. 

In concluding the discussion credit was given to the author for 
the candid, practical spirit brought to bear upon the subject. At the 
same time it was thought that iron permanent way, at the present 
moment at all events, was not one which could be safely recom- 
mended. All roads laid upon embankments, or in cuttings, were 
liable to subsidence, in a varying degree. It was impossible to 
believe, having a due regard to economy and efficiency, and to the 
fact of engines weighing 30 tons, travelling at from fifty to sixty 
miles an hour, under all the extremes of weather, of wet and of 
frost, that any system of permanent way could answer in the end 
which was not laid to a sufficient depth in the ground. The result 
of twenty-five years experience went to show that the double- 
headed rail, made of good materials, with properly proportioned 
chairs, and the joints of the rails effectively “ fished,” was as near 
to perfection as could be practically attained. In the construction of 
railways the permanent way was that which perhaps had been the 
least attended to; and the greatest difficulty had been experienced 
in getting the consent of Boards of Directors to increase the expense 





of the way, in order to insure its efficiency. The hope was ex” 

ressed that this discussion would have the effect of convincing 
3oards of Directors that some additional expense must be incurred, 
in providing better materials for rails, sleepers, and chairs, than it 
had been hitherto possible to get them to sanction. 


March 5th, 1861. 
Grorce P. Broper, Esq., President, in the chair. 

Tue first paper read was “ Description of a Pier erected at South- 
port, Lanvashire,” by Mr. H. Hooper, Assoc. Inst. C.E. 

This pier was constructed at right angles to the line of promenade 
facing the sea, on an extensive tract of sands reaching to low water, 
a distance of nearly one mile. Its length was 1,200 yards, and the 
breadth of the footway was 15 ft. At the sea-end there was an ob- 
long platform, 100 ft. long by 32 ft. wide, at right angles to the line 
of footway. The superstructure was supported upon piers, each 
consisting of three cast-iron columns, and each column was in three 
lengths. The lowest length, or pile proper, was sunk into the 
sand to the depth of 7 ft. or 9 ft. These piles were provided 
at their bases with circular discs 18 in. diameter, to form » bearing 
surface. A gas tube was passed down the inside of each pile, and 
was forced four inches into the sand; when a connection was made 
with the Water Company's mains, a pressure of water of about 
50 Ib. to the inch was obtained, which was found sufficient to remove 
the sand from under the disc. There were cutters on the under 
side of the discs, so that on an alternating motion being given to the 
pile, the sand was loosened. After the pressure of water had 
been removed about five minutes, the piles settled down to so firm 
a bearing that, when tested with a load of 12 tons each, no signs 
of settlement could be perceived. 'The upper lengths of the cohunns 
had cast-iron bearing plates, for receiving the ends of the longitudinal 
lattice girders, each 50 ft. long and 3 ft. deep. The centre row of 
girders having double the duty of the outside ones, top and bottom 
plates were added. The weight of wrought-iron work in each bay 
was 4 tons, 5 ewt., and of cast-iron work 1 ton, 17 ewt. The 
second bay from the shore was tested by a load of 35 tons, equally 
distributed, when the mean deflection of the three girders, in twenty- 
four hours, was 1} in., and there was a permanent set of 4 an inch 
on the load being removed. 

The advantages claimed for this mode of construction were: Ist. 
Economy in first cost, especially in sinking the piles, which did not 
amount to more than 44d. per foot. 2nd. The small surface exposed 
to the action of wind and waves. 3rd. Similarity of parts, thus 
reducing the cost toa minimum. 4th. The expeditious manner of 
obtaining a solid foundation—an important matter in tidal work. 
Two hundred and thirty-seven piles were thus sunk in six weeks, 

The estimated cost of the pier and approaches was £10,400, The 
works had been completed for £9,319, being at the rate of £7 15s, 4d. 
per lineal yard. The pier was designed by Mr. Brunlees, M. Inst. 
C.E., and the superintendence of the construction was entrusted to 
the author, as resident engineer, Messrs. Galloway being the con- 
tractors. — 

The second “paper read was “On the Construction of Floating 
Beacons,” by Mr. Bindon B. Stoney, Assoc. Inst. C.E. 

The various forms of floating beacons hitherto employed were 
first referred to, including, among those whose axis of symmetry 
was horizontal or oblique, the Barrel and the Can Buoys; and 
among those whose axis of symmetry was vertical, of which the 
cone might be considered the typical form, the Bell Beacon of Liver- 
pool, the Nun Buoy, and the Egg-bottomed Buoy. All these buoys 
were characterised by want of conspicuousness and by insta- 
bility. These defects had, however, been greatly remedied by 
Mr. Herbert's Cone-bottomed Buoy (vide Min. of Proc., Inst. C.E., 
vol. xv., p. 1). In this arrangement it was originally proposed 
that the mooring-chain should be attached either to the centre of 
gravity, or to the centre of the plane of floatation. But this was 
said not to have been attained in practice, as the mooring-chain was 
fastened to a point nearly half-way between the plane of floatation 
and the lower edge of the buoy, and considerably below the centre 
of gravity. If it were fastened to the centre of the plane of floata- 
tion the author believed the buoy would become much inclined, 
under the influence of currents, in the opposite direction to the cur- 
rent, from the lateral pressure being below the centre of mooring, in 
place of above it, as was usually the case. 

Being aware that additional keels, or bilge boards, tended to pre- 
vent ships of certain forms from rolling, by the inertia of the mass of 
water constrained to move along with the ship, and that advantage 
had been taken of this circumstance in some light ships, the author 
suggested that a similar arrangement might be applied to a floating 
beacon, and the result was the Keel Buoy. The superstructure might 
be of any of the ordinary forms, the dome-shape being preferred for 
conspicuousness. The sides were prolonged below the bottom so as 
to form a circular keel, within which a large body of water was 
contained. Thus, a buoy 6 ft. diameter, and with a keel 18 in. in 
depth, would contain a mass of water weighing about 1 ton, or the 
same weight as the buoy. The bolt of the mooring chain, where it 
passed through the mooring ring, divided the surface exposed to 
lateral pressure into equal, or nearly equal portions. Hence the 
Keel Buoy woul float erect in tideways or river currents, as an equal 
pressure was exerted both above and below the centre of mooring. 
The keel also gave this buoy a greater hold in the water, and the 
tendency to pitch was diminished. It also acted as ballast placed in 
the best position to secure stability. In consequence of the peculiar 
form of the Keel Buoy, and of its stability, the superstructure might 
be 25 per cent. higher than that of other buoys of equal diameter, 
with the same configuration above the water. The mooring ring 
had a shank which projected through an aperture in the wrought-iron 
bottom. It was firmly rivetted on the inside of the bottom, so that the 
straining of the chain could not tear it away, or loosen the rivets, 
The author believed that in the Keel Buoy there was a greater 
freedom from abrupt motion than was possessed by other floating 
bodies having the same amount of displacement. If a buoy were 
made very wide in proportion to its height, and with a slight im- 
mersion it would float upright, because it would float like a board on 
the surface of the water; but stability thus gained would be at the 
expense of manageableness. If, on the other hand, stability was 
sought for, not by breadth of beam, but by ballasting the bottom, 
the buoy would not only be unwieldy but expensive. The Keel 
Buoy was light, was easily handled, and, on board ship, only 
occupied so much room as was sufficient for it to stand on end; 
thus contrasting favourably with the Can and Egg-bottomed buoys. 





In the course of the discussion a regret was expressed that the paper 
contained no details of the experience of the use of the Keel Buoy, 
and that there was so little additional information to what had been 
given in Mr. G. Herbert's paper in 1855. It was contended that it 
was incorrect to call the circular prolongation of the “casing a keel :” 
that no comparison could be fairly instituted between such a casing 
and the usual bilge pieces, and that what was called the keel could 
not have the material effect attributed to it by the author. Also, that 
the keel buoy was so trifling a modification of the Cone-hottomed 
Buoy, introduced by Mr. Herbert, as not to be entitled to any great 
degree of merit; and that the latter was the stronger form of con- 
struction, as the strain of the mooring chain would be upon the cone, 
whilst in the other it must be resisted by the flat diaphragm, or 
bottom of the buoy. The Cone-bottomed Buoy was extensively em- 
ployed by the Trinity Corporation, as well as by foreign Govern- 
ments, and only two instances were known where such beacons had 
been injured by breaking from their moorings, and then they were 
destroyed by being thrown among rocks. At Liverpool buoys so 
constructed, 20 ft. in diameter, and standing 20 ft. out of the water, 
safely rode out the late gales, and on no occasion had there been the 
slightest failure in that respect. 

The beacons made use of by Admiral Sir Edward Belcher, in the 
survey of the western coast of Africa, were likewise alluded to. A 
cask of sixty gallons had a spar driven through it, which projected 
three feet on the upper side, and nine feet below. To the upper end 
a topmast was fitted, and the lower end of the spar was ballasted in 


such a way that the beacon always maintained a perfectly erect po- | 


sition in very strong currents and tides. 








INSTITUTION OF ENGINEERS IN SCOTLAND. 
Wednesday, 23rd January, 1861. 

Watter M. Nemson, Esq., President, in the chair. 
DESCRIPTION OF DIAGRAM, SHOWING A REVERSAL OF 
CURVATURE ON THE SOUTH DEVON RAILWAY, 

By Mr, Wituiam Bett. 


(Continued from page 129.) 

“ The curves in this case being of small radii, and with a some- 
what small amount of separation between their prolongations, were 
considered to offer a good example of a sharp reversing point on the 
broad gauge, and one which has worked with safety for many years. 
The curve has been taken in the state in which it is kept by the men 
working on the line, and minutely surveyed—offsets or ordinates 
being taken every 10 ft. along a straight base line, and the cant of 
the rails also observed every 10 ft., for some distance on each side of 
the reversing point. 

“The radii of curvature in chains, marked in figures on the plan, 
Fig. 1 (@ and 6), were derived by calculation from the second 
differences of the ordinates. 

“ The end portions of the central line, A B—B ©, on the plan, are 
circles, coinciding, as nearly as they could be drawn, with the actual 
curves up to the points p, £&, of maximum cant. The part of the 
line between these points is a portion of a cubic parabola, drawn as 
explained in Mr. Froude’s paper. The centres of the black circle 
being points in the actual curve, and these circles being drawn of 1 ft. 
diameter, the eye can readily appreciate the amount of divergence 
between the actual curve and the cubic parabola, 

“The diagram (Fig. 2 @ and 6) of the cant of the rails shows a 
very good approach to regularity, in what Mr, Froude has called the 
‘gradient of adjustment.’ By comparing the ordinates of this dia- 
gram with the radii of curvature marked on the plan, Fig. 1, to 
which they ought to be inversely proportional, it will be found that, 
although upon the whole length the average cant is very nearly the 
same as on the other running portions of the line, yet there are 
considerable differences at particular points between the actual 
amounts of cant and the amounts determined from the curvatures ; 
and these differences are more than can be accounted for by errors 
of observation. It would thus scem that, to some extent, deviation 
from the correct amount of cant may exist with impunity, At the 
same time there can be no question but that the amount of cant 
should be proportional to the amount of curvature, and vice versa ; 
for it has been found that upon different curves, when the amount 
of cant is determined practically, by giving to the outer rail such an 
elevation that both rails wear fairly and evenly, and without getting 
rubbed sideways, the amount of cant is then (on the broad gauge) 


| equal to the amount by which the curve is hollow upon a length of 





from 66 ft. to 70 ft., thus corresponding to a train velocity of from 
34 to 36 miles per hour.” 


_ 


Professor Rankine remarked, with respect to the position of the 
centre of gravity of the carriages of a train above the rails, that it 
was perfectly correct to say that that had no influence upon the centri- 
fugal foree ; but there were certain cases in which it should be con- 
sidered in the adjustment of cant, which, however, did not often 
occur, ‘The cases he referred to were where cylindrical (not conical) 
wheels were used. His father and he had used such wheels on a 
horse railway, and they found it necessary to give more cant than 
corresponded to the centrifugal force, because the wheels had no 
taper, and consequently no deviation to counteract the necessity of 
making the outer wheels slide upon the rails. The plate layers 
gradually attained the requisite amount of cant by rule of thumb 
On studying the results they thought that, besides balancing the 
centrifugal force, they had to do something more—they had to make 
the outer wheel to slide over a longer distance than the inner one. 
Now, in order to do that, it was necessary to make the resistance to 
the motion of the carriage less at the outer than the inner rail; and 
additional cant did that, by throwing the centre of gravity inwards, 
They had found a formula for this portion of the cant. Ho had 
published the formula, with the experiments made at the time. That 
was a case in which the elevation of the centre of gravity was a 
main thing to be considered ; but when they used coned or tapered 
wheels, it was unnecessary to attend to it in that way. They found 
the friction generally of cylindrical wheels much less than that of 
tapered wheels, which he ascribed to their running upon straight 
lines without oscillation. The friction, which was constant at all 
speeds up to 12 miles an hour, was only 4} Ib. per ton, or 1-500th of 
the weight. Now, the lowest friction with tapered wheels was 6 Ib. 
per ton, or a third part more than that of cylindrical wheels. He 
thought that was principally owing to the absence of oscillation of 
cylindrical wheels on a straight line. There was another cause, 
also, to be found in the extreme smoothness of the axles produced 
by end play. In answer to questions, Professor Rankine said that 
in the case he had cited the higher the centre of gravity the less 
cant was required, as the carriage was thrown over to the inner side 
of the curve. He had made experiments to determine the additional 
resistance due to curvature with cylindrical wheels, and he found 
that a curve of a mile radius increased the resistance by 1°4 Ib. per 
ton, and the increase was inversely as the radius of the curvature. 
There had been some experiments made in America with tapered 
wheels, and they gave a less amount of additional friction on 
curves, 

Mr. Lawrie said he still disagreed with Mr. Froude as to the height 
of the centre of gravity having nothing to do with the cant of the 
rails. If a line were drawn from the centre of gravity to the outer 
rail, it would be seen that, as the elevation of the centre of gravity 
was varied, the angle of that line with the vertical became changed.* 
This angle was an important element in the determination of the 
cant. There were some curious considerations connected with the 
conical form of the wheels. It was a prevalent belief that it assisted 
the carriage round the curve. It could only do so on condition 
that the axles were nearer together on the inner side of the 
curve. By merely making them conical, the action was scarce} 
altered, unless the axles altered their angles. Another element 
in the determination of the cant of the rails had not been 
taken into account by the author of the paper. Everybody 
knew that the moment a train entered a curve the speed slackened 
until a balance was attained between the motive force and the in- 
creased frictional resistance; so that in point of fact the cant should 

vary, not only with the curvature, but with the difference of speed 
if it be wished to come to accurate results. 

The secretary explained that the “angle” Mr. Froude referred to 
was different from that on which Mr. Lawrie considered the cant to 
depend ; it was the inclination which the plumb-line assumed in con- 
sequence of the speed and degree of curvature, and which continued 
the same whether the plumb-line was suspended from a high or low 
centre of gravity, or from any other point of the carriage. 
=Mr. W. Johnstone remarked that conical wheels were now seldom 
used. If any taper at all was given to the wheels it was extremely 
slight. 

The President, in bringing the discussion to a close, remarked that 
if they had had more time they might have enlarged the discussion 
on the different subjects these papers had brought before them. 
They would, however, require to content themselves at present by 
tendering the thanks of the institution to Mr. Froude, Mr. Gravatt, 
and Dr. Rankine, the authors of the papers; and to Mr. Bell for his 
interesting diagram and description, 


* The manner in which the height of the centre of gravity affects the 
cant is this :—If the cant be made proportional inversely to the radius of 
curvature and the centre of gravity, to put an extreme case, unusuall: 
high, it will, for a high speed, be brought within the inner rail, where, if 
any diminution of speed takes place, the train will fall over. The true 
measure of cant is that in which the train will have an equal safety to avoid 
tumbling inwards with a minimum speed, and tumbling outwards with a 
maximum speed. It follows also that, consistently with safe working, the 
highest practicable speed in a curve depends both on the curvature and the 
height of the centre of gravity. These are the strict limits, but this class 
of question does not appear one to which the analysis—of which Mr, Froude 
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is so much master—can be advantageously applied.—J. G. Lawrie, Ist Feb., 


Reply by Mr. Froude :— 

In reference to Mr. Lawrie’s remarks of the Ist inst., I need hardly express 
my assent to his proposition that a carriage, if placed as described by him, 
will tumble over ; and assuming—what, however, I do not admit to be in 
any practical sense true—that the danger of upsetting is that against which 
it is intended to guard, by canting the rails, I should join him in stating that 
the ‘‘ true measure of cant is that in which the train will have an equal 
safety to avoid tumbling inwards with a minimum speed, and tumbling out- 
wards with a maximum speed.” But, bearing in mind what I have already 
pointed out to be the relation between the direction of a plumb-line attached 
to a carriage travelling round a curve, and the degree of cant due to that 
curvature and that velocity (the cant, namely, which will exactly neutralise 
the outward tendency of the centrifugal force), it will be found that if the 
proper medium velocity be assumed as the basis of the calculation in using 
the formula given by me, the condition of safety above laid down by Mr. 
Lawrie will exactly hold good ; and this, quite irrespective of the height of 
the centre of gravity, so long as we suppose (and it is the only average 
which can be assumed) that its position is somewhere in the vertical central 
plane of the carriage. The proper medium velocity is obviously that, under 
the aetion of which the 'plumb-line will bisect the angle between the posi- 
tions assumed by it under the action of the maximum and minumum velo- 
cities respectively ; and the corresponding cant will bring the rails intoa 
line at right angles with this medium position. Now, whatever be the 
height of the centre of gravity, if we attach the plumb-line to it, and try the 
result at the maximum velocity, and again at the minimun velocity, it is 
obvious that, since the central plane of the carriage bisects the angle between 
the extreme positions of the plumb-line, and since the line from rail to rail 
is at right angles to this, the plumb-line, when the experiment is tried with 
the maximum velocity, will point exactly as near the outer rail as it does to 
the inner rail when the minimum velocity is adopted ; and if the centre of 
gravity is so high that, at the maximum velocity, the line falls just beyond 
the outer rail, so that the carriage will fall outwards, it follows that, with 
the minimum velocity, the line will pass just beyond the inner rail, and the 
carriage will fall inwards. Practically, indeed, such an extreme position 
need not be contemplated ; but in whatever degree it is approached, and 
whatever risk of upsetting is thus nominally called into existence, the risk 
will be equally divided between the inward and the outward tendencies 
when the cant is laid in accordance with the rule which I have given, and 
which thus, though quite independent of the height of the centre of 
gravity, provides the best security against the ill effects of its extreme 
elevation, 1 will only add, 1 do not in any sense claim the rule as specially 
my own. In substance, at least, it is the one universally accepted, as far as 
my experience enables me to judye ; and it is only in reference to such prac- 
tical considerations as those suggested by Professor Rankine—considerations 
wholly irrespective of centrifugal foree—that I have ever heard any devia- 
tions from it suggested.—W. Frovpe, Feb. 7th, 1561. 
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New Bayoner.—The Times’ Paris correspondent states that a 
new bayonet has been distributed to the picked companies of the 33rd 
and 84th Regiments of Infantry, who form part of the Ist Corps 
d Armée. This bayonet is intended to replace the sabre-poniard now 
carried by the picked companies only, but it is to be extended to the 
entire infantry. It is shaped like a straight trangular sword, deeply 
hollowed in the middlé, with two grooves and a back underneath. 
Its handle is of horn, ornamented with steel. The musket to which 
this new bayonet is fitted is rifled, and the barrel is not so long as 
those of the rifles now used by infantry soldiers. Compensation, 
however, is made for that difference by the bayonet, which is 71 
centimetres long, including the handle. 


Ovr Iron Ore.—Our sources of iron ore have been stated, like 
our coals, to be inexhaustible; and both statements have been 
most rashly made, to serve the passing purposes of the day. Let us 
begin with our great iron-making district of the north, and examine, 
hastily though it be, the condition of our natural resources. ‘The 
Seotch iron is produced mainly from the blackband ironstone. The 
workable seams are becoming rapidly exhausted, the lower seamh 
being at too great a depth to admit of their being worked, unles- 
there is a great advance in the price of pig-iron; and the Scotee 
ironmasters are looking to other fields for the raw material. Cleyvts 
land, in North Yorkshire, has been a remarkable discovery. Is 
beds of iron ore, stretching from hill to hill, although worked by 
the ancients, remained until within a few years unknown to us. 
Now, the Cleveland iron furnaces make 220,000 tons of pig-iron 
annually; and the Cleveland hills yield more than 1,500,000 tons of 
ore each year. This ore, in addition to its own furnaces, supplies 
those of Durham and Northumberland, and trucks laden with it 
may be seen in South Staffordshire and in South Wales. The 
West Riding of Yorkshire holds its steady course of production, 
and the Low Moor and Bowling irons still maintain their high 
position. Cumberland and Lancashire possess the most extraordi- 
nary deposits of iron in the world; and the hematite iron of Cleator 
Moor and Workington, with that produced at Barrow, and the 
charcoal iron of Newland and Backbarrow, near Ulverston, are un- 
rivalled in quality. When, however, we find the Whitehaven 
district yielding annually upwards of 400,000 tons, and the Ulverston 
mines nearly 450,000 tons of hematite iron ore, we can understand 
something of the rate of exhaustion. Derbyshire is rapidly draining 
her own stores, and her ironmasters are now drawing iron ore from 
Lincolnshire, where a curious deposit has lately been discovered, 
stretching from near the Humber to Stamford. The “ black country,” 
or South Staffordshire, is expending her golden eggs, and the goose 
neimgeene them is killed. ‘The “thick coal” of the district has 
wen most wastefully worked—a few years, comparatively, will see 
the end of all that is available; and for iron ore the South Stafford- 
shire ironmasters are, at present, sweeping the land fora supply. 
Lincolnshire, Northamptonshire, Warwickshire, and Oxfordshire, 
are grubbed to supply food to the insatiable furnaces, and they still 
groan for more. Gloucestershire, Somersetshire, Devonshire, and 
Cornwall are now looked to for a supply. South Wales again, with 
her vast coal field, is finding out that her argillaceous iron bands do 
not last for ever; and by railroad and by sea iron ore is poured in 
for the consumption of her works. These are the great iron-pro- 
ducing districts; we have omitted several smaller ones. To supply 
them all in 1859 we raised from our own rocks 7,876,581 tons of 
iron ore; and England imported, in addition to this, some 30,000 tons, 
Does not this little importation come with an emphatic whisper ? 
It is evident that, to supply the demand for iron, we have been 
taxing our resources to the utmost. Our railroads and those of 
other countries, the uses of iron in shipbuilding and for architectural 
purposes, have produced such a demand as could not have been 
contemplated a few years since. To meet the pressing demands 
there has been much injudicious haste, furnaces have been urged 
to produce quantity, and quality has been too frequently forgotten, 
The good ore of one district has fallen short, the bad of another has 
been used, regardless, in many cases, of the result. lronmasters 
have been, by contractors, tempted to produce iron at prices which 
insured its rottenness; and others, aiming only at realising wealth 
rapidly, have used every method of sophistication. Our space will 
not admit of our describing the manufacture in detail, but in the 
srocess of making malleable iron, which is called “ puddling,” there 
is a large quantity of refuse, known as “tap cinder.” ‘This waste is 
sent back into the blast-furnace, and we have “cinder-iron.” This 
cheap material is united to a better kind, and bars are made; these 
imperfect bars are stratitied with less imperfect ones, and the whole 
welded into a rail, or rolled into a plate. Such are the * metals” 
on which the frost of this winter have told the sad tale. Such are 
the plates which have splintered on the rocks, and which have in a 
few months corroded into holes. If the plates of the Warrior and 
the Black Prince are, as it is to be feared, of this description, can they 
withstand the shock of a flat-headed shot propelled from a Whit- 
worth gun? Let it not be forgotten that the ordnance of 
Whitworth is manufactured from the best selected Swedish and 
Russian iron. Hence its cost, and also its safety and power. There 
surely is a remedy for this. We have heard of men being taught 
by suffering. The iron trade is now in a state of great depres- 
sion; the feverish excitement of the past few years has resulted 
naturally in a loss of energy. In the present repose—which, how- 
ever, is ill endured—let us endeavour to protit by our calamities, 
and strive to awaken # healthful trade by taking an honest course. 
England ean make better iron than any other country in the world; 
pa therefore, should she be condemned to sell the worst ?—London 

eview. 





























SOCIETY OF ARTS. 
Wednesday, Feb. 27, 1861. 
Samvent Carisry, Esq. in the chair. 

A paper by A. K. Isbister, M.A., was read “On the Hudson's Bay 
Territories.” We have extracted from it such portions as bear 
upon the question of the construction of a railway through British 
America to the Pacific. The territories embraced in the general 
operations of the Hudson’s Bay Company, taken at their greatest ex- 
tent, comprehend, as already stated, the whole extent of country lying 
between Canada and the Arctic Sea, 

A general survey of this vast area presents for notice five great 
natural regions :—- 

1. The Columbian or Western territory (comprising the colony 
of British Columbia, with the adjacent districts), a country of varied 
features, extending from the Rocky Mountains to the Pacific Ocean, 
and bounded severally on the north and south by the possesions of 
Russia and the United States. 

2. The Prairie Region drained by the Saskatchewan, the Red River 
and their affluents, and extending from the Rocky Mountains east- 
ward to the chain of Great Lakes. These afford a continuous 
communication by water from Canada to the Polar Sea in one direc- 
tion, and, with some interruptions, a similar communication westward 
with the Pacitic Ocean. 

8. The Wooded Region, occupying the remaining section of the 









country, to the shores of Hudson's and James's Bays, having for its | 
northern limit the highest feeders of the Churchill River, and con- | 


tinuous southward with the vast primeval forest so well known as 
the seat of the lumber trade of Canada. 

4. The strip of sterile country familiarly known as the “ Barren 
Grounds,” skirting the shores of the Polar Sea; and 

5. The Valley of the McKenzie and its tributaries, a well-wooded 
tract, situated north of the Prairie Region, and comprising the district 
between the Barren Grounds and the Russian settlements on the 
north-west coast. 

The general character of the different districts will be sufliciently 
comprehended from this summary. Their united area cannot be cor- 
rectly given; it certainly exceeds three millions of square miles: it 
is probably, as already stated, not much under four. 

Numerous large rivers traverse this extensive country, and one of 
the most striking features connected with them is the remarkable 
interlockage of their waters, forming natural systems of water com- 
munication by means of which the country can be traversed in every 
direction. Most of the rivers which drain what is termed the 
“ Wooded Region,” have their outlets in or near James’s Bay. One 
of the most important of these, on account of its situation, is the 
Moose River and its affluent, the Abbitibee. Both rise in lakes situ- 
ated on the high ground between Canada and the Hudson's Bay 
Territory, and being connected with the upper waters of the Michipi- 
cotton and Ottowa rivers (the former flowing into Lake Superior and 
the latter into St. Lawrence), are accordingly used as the most 
convenient means of communication between both countries, and are 
the most frequented road from James's Bay to the great commercial 
town of Montreal. Another important stream is Albany River, 
which affords a communication by means of English River and its 
tributaries and connected lakes, between James's Bay and Lake 
Winnipeg. The Rupert River, which has its outlet at the bottom 
of James's Bay, and whose head waters are connected with those of 
the Saguenay of Lower Canada, affords a similar communication in an 
opposite direction with the Gulf of St. Lawrence, which is thus con- 
nected with Hudson's Bay on one hand, and with Lake Superior, Lake 
Winipeg, and the Saskatchewan on the other, All these routes axe 
morezor less in actual use by the voyagers of the Hudson's Bay Com- 
pany, and, although in their present condition they are unfit for the na- 
vigation of anything but small river craft and bateaux used in the fur 
trade, the existence of so many means of water communication, all 
interlocking with each other, is an interesting feature which may be 
turned to important account hereafter in the future history of these 
countries. 

Lake Winipeg is the centre of another remarkable river system, 
whose numerous ramifications extend in every direction to the 
remotest parts of British North America. There is no very strongly 
marked watershed between Lake Superior and Lake Winipeg—the 
remote feeders of both often receiving their supply from the same 
lake. From Savanne Lake, 106 miles west of Lake Superior, the 
current begins, however, to set steadily northward, forming a very 
intricate and interrupted line of navigation thence to Lake la Pluie. 
This lake is connected with the Lake of the Woods by Rainy River, 
a fine navigable stream, of which we have the following description 
in the “Overland Journey,” vol. i, p. 46, of the late Sir George 
Simpson, the Resident Governor of the Hudson’s Bay Territories, 
published by Colburne, London :— 

“The river which empties Lae la Pluie into the Lake of the 
Woods is in more than one respect decidedly the finest stream on the 
whole route. From Fort Frances (on Lac la Pluie) downward, a 
stretch of nearly 100 miles, it is not interrupted by a single impedi- 
ment, While yet the current is not strong enough materially to retard 
an ascending traveller, Nor are the banks less favourable to agri- 
culture than the waters themselves to navigation, resembling, in 
some measure, those of the Thames near Richmond. From the very 
brink of the river rises a gentle slope of green sward, crowned in 
many places with a plentiful growth of birch, poplar, beech, elm, and 
oak. Is it too much for the eye of philanthropy to discern through 
the vista of futurity this noble stream, connecting as it does the 
fertile shores of two spacious lakes, with crowded steamboats on its 
bosom, and populous towns on its borders ?” 

From the Lake of the Woods there are two practical routes to 
Lake Winipeg. That usually followed by the employes of the 
Hudson's Bay Company is by Winipeg River, on account of the 
trading posts situated on this line of route, and from its affording by 
one of its tributaries—English River, already mentioned—a ready 
sess to Albany Factory, on James's Bay. ‘The obstructions to its 
navigation are, however, so numerous and of so formidable a 
character, that it can never become the channel of an extensive 
traftic. The second route, a very much shorter communication in 
point of distance (taking the cord of the are instead of a long para- 
lic arc), is from the L i 





















ake of the Woods direct to the Red River 
Settlement, either by land across a level country favourable to the 
construction of a road, or by the Reed Grass River, flowing also 
through a level country, and which might easily be converted into a 
good canal, but it is at present so impeded by swamps and shallow 
expansions of the stream, as to be impracticable for craft of any larger 
size than the Indian canoe. 

The valley of the Winipeg River, with its romantie but sterile 
scenery, offers a striking contrast to the Red River, the next 
important stream to the West, where, according to the Bishop of 
Montreal, “the open level country extends in one direction all the 
way to St. Peter's, on the Mississippi, and you may drive a wagon 
without impediment for hundreds of miles till you reach that place, 
where you fall at once into a line of American steamers, and have 
every facility of travelling onwards to any parts of the United States, 
or to Canada. 

Lake Winipeg receives at its northern extremity its largest tribu- 
tary, the Saskatchewan, the importance of which, in any considera- 
tion of the resources and capabilities of the Hudson's Bay Territories, 
will justify a more detailed description. All the waters which 
descvend from the easterndeclivity of the Rocky Mountains, between 
47 deg. and 53 deg. northern latitude, unite in two large rivers, the 
northern and southern branch of the Saskatchewan. Both branches 
form a junction about 450 miles from their source, and after a course 
of about 300 miles more, the united stream falls into Lake Winipeg, 
from which it again issues under: the name of Nelson River, and 
after expanding several times in its course into lakes, finally empties 
itself into Hudson’s Bay, near York Factory. It is navigable, 
according to Sir George Simpson, for boats from Rocky Mountain 
House, in longitude 115 deg. west, to Lake Winipeg, in longitude 
98 deg., upwards of 700 miles in a direct line, but by the actual 
course of the stream nearly double that distance. The north branch, 


whose sources are separated only by “a short portage” from those 
of McKenzie and Fraser Rivers (flowing respectively into the 
Northern and Pacific Oceans), descends, according to the same 
authority, “from Fort Edmonton downward, without a single 
portage alike for boats and canoes.” (“Journey,” p. 86.) The 
upward navigation is, however, interrupted by a formidable rapid at 
the entrance of the river into Lake Wiuipeg, where boats, although 
they can descend without unloading, are unable to stem the force of 
the current in ascending, and have, therefore, to be transported over 
a portage more than a mile in length. 

The south branch of the Saskatchewan is in many respects a finer 
stream than the northern. It rises in the Rocky Mountains near the 
international frontier, and completes up to its junction with the 
north branch, a course of upwards of 500 miles “ without any 
physical impediment of any moment.” On arriving at its sources in 
one of his periodical tours of inspection, Sir George Simpson, who 
had thus far traced a continuous communication by water from the 
Atlantic, found it separated from the origin of the Columbia, by a 
distance of not more than “fourteen paces.” An incident so in- 
teresting is worthy of being recorded in his own language :— 

“ About seven hours of hard work brought us to the height of 
land, the hinge as it were between the eastern and western waters. 
We breakfasted on the level isthmus, which did not exceed fourteen 
paces in width, filling our kettles for this our lonely meal at once 
from the crystal sources of the Columbia and the Saskatchewan ; 
while these two feeders of two opposite oceans, murmuring over their 
bed of mossy stones, as if to bid each other a long farewell, could 
hardly fail to attune our minds to the sublimity of the scene.”— 
Journal, v. i., p. 119. 

The Columbia, which supplies the remaining link in the route to 
the Pacific, has a course of about 1,000 miles, including all its 
windings; and although it cannot in length, in volume, or in 
facilities of navigation, compete with the great rivers flowing into 
the Atlantic, it is still a noble stream, having a breadth of more than 
a mile at fifty miles from its mouth. 

“Its navigation,” says Mr. Alexander Simpson, who descended 
nearly its whole course, “has acquired a bad character, in conse- 
quence of their being a difficult and dangerous bar at its mouth, on 
which several wrecks—the last of an American vessel of war—have 
taken place. Vessels of large draught of water have certainly much 
difficulty in entering, and still greater in getting out to sea, for the 
passage is intricate and tortuous; but the landmarks of the 
embouchure are bold and easily recognised, and a steam tug would 
obviate all risk and difficulty. The bar once passed, there is good 
| navigation for vessels of 400 tons up to Fort Vancouver. Above 
| this the navigation becomes broken by descents of the river over 
ledges of rocks, but these are not frequent, and although dangerous 
to a frail boat, the only craft now used, they would but little impede 
a steamer of good power and light draught of water, such as sur- 
mount the rapids of the St. Lawrence. With such I have no 
hesitation in saying that at certain seasons the Columbia might be 
navigated from the ocean to the spurs of the Rocky Mountains.”— 
“The Oregon Territory,” p. 49. London: Bentley, 1840, 

The head waters of the Columbia River not only closely approach 
those of the Saskatchewan, but those also of the M‘Kenzie, flowing 
northward into the Arctic Sea, as well as those of Fraser’s river, 
flowing through British Columbia into the Pacific, so that here again 
we have one of these remarkable interluckages of river systems, 
even among the crests of the Rocky Mountains, which form so 
characteristic a feature of the physical geography of this portion of 
the continent of North America. 

It is along this remarkable line of river navigation that the fertile 
tract of country along the Saskatchewan extends, which has recently 
| attracted so much attention in connection with the great question of 
| establishing a route across the continent. The idea of such a route, 

lying wholly within British territory, is daily becoming of more 
| Semeetmnee, in consequence of the facts brought to light by the 
| surveys for the Pacitic Railroad, undertaken by the Government of 
the United States. These surveys have shown conclusively that, 
owing to the existence of an immense desert to the west 
lof the Mississippi, no settlement of any importance can be 
estabiished over a vast extent of country, many hundreds 
of miles broad, extending between the Mississippi valley and the 
| Pacific slopes of the Rocky Mountains. It is now known that many 
| of the western tributaries of the Mississippi, which on maps assume 
| the appearance of large rivers, such as the Platte, the Canadian, the 
| Arkansas, and others, are often, in the words of a recent traveller, 
| dried up, and “converted into long detached reaches or ponds, 
during the summer months, forbidding extensive settlements even on 
their immediate banks. This great and important physical fact is 
contrary to popular opinion, which is mainly based upon an in- 
spection of a map and guided by the glowing but utterly erroneous 
| descriptions which are periodically circulated respecting the won- 
derful fertility of the Far West and its capability of sustaining a 
dense population.”* 

The physical geography of the arid region in the United States 
here referred to, has been very admirably described by Professor 
Henry, of the Smithsonian Institution at Washington. According 
to this able and trustworthy authority, “ the whole space to the west 
of the Mississippi, between the 89th meridian and the Rocky Moun- 
tains denominated the great American Plains, is a barren waste, over 
which the eye may roam to the extent of the visible horizon with 
scarcely an object to break the monotony. From the Rocky 
Mountains to the Pacific, with the exception of the rich but narrow 
belt along the ocean, the country may also be considered, in com- 
parison with other portions of the United States, a wilderness un- 
titted for the use of the husbandman. * * * In traversing this re- 
| gion, whole days are frequently passed without meeting a rivulet or 
| spring of water to slake the thirst of the weary traveller.” 
| This statement,” he continues, “when fully appreciated, will 
serve to dissipate some of the dreams which have been considered as 
realities as to the destiny of the western part of the North American 
continent. ‘Truth, however, transcends even the laudable feelings 
of pride of country; and in order properly to direct the policy of 
this great confederacy, it is necessary to be well acquainted with the 
theatre in which its future history is to be enacted, and by whose 
character it will be mainly shaped.” + 

The annexed table, drawn up by Professor Hind, from the Pacific 
Railway Reports of the United States Survey, will convey a very 
good idea of the formidable character of this barrier to the westward 
progress of settlement, familiarly known as “the Great American 
Desert :”"— 
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Route near 47th and 49th parallel 1,864 | 374 1,490 1,000 

3 4istand 42nd, 2,032 | 632 1,400 1,100 
| | 

ie 38th and 39th ‘is 2,080 | 620 1,160 1,100 

35th se 1,892 | 416 1,476 2,300 

| 
» sand eo 1,618 | 408 1,210 230 


“ This table,” adds Professor Hind, “ shows that the least distance 
of uncultivable land, through which a railway from the Mississippi 





* “Hind’s Narrative of the Canadian ‘Red River’ Expedition,” vol. ii., 
p. 411. } 

t ‘Meteorology in its Connection with Agriculture,” by Professor 
| Joseph Henry, Secretary of the Smithsonian Institution. 
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to the Pacific must pass in the United States territory, exceeds 1,200 
miles in length—a barrier sufficient to arrest the general progress 
of settlement for many years to come in a course due west of the 
Mississippi. The only direction which remains for extensive free 
soil settlement, in and near the United States, is northward, partially 
along the immediate banks of the Missouri, about the head waters of 
the Mississippi and towards the valleys of the Red River and the 
Assiniboine and the main Saskatchewan. The popular impression 
that immense areas of land available for the purposes of agriculture 
lie between the Missouri and the Rocky Mountain Chain, has, as 
before stated, been completely refuted by theexplorations and surveys 
for the Pacific Railroad. This important fact cannot fail to exercise a 
powerful influence upon the occupation of British territory north of 
the 49th parallel of latitude, and on the sources from which that 
occupation will flow.” 

The communication through British territory between the Atlan- 
tic and the Pacific, which at this moment excites so much interest 
both in Canada and the United States, has not been lost sight of in 
British Columbia. Governor Douglas, in a recent despatch to the 
Secretary of State for the Colonies, thus alludes to the efforts which 
are being made in that rising and important colony towards the 
accomplishment of this great national object. He says:—‘ The 
great object of opening up roads from the sea coast into the interior 
of British Columbia, and from New Westminster (at the mouth of 
Fraser’s River) to Burrard’s Inlet and Pitt River, continues to claim 
a large share of my attention. The labour involved by these works 
is enormous;- but so essential are they as a means of settling and 
developing the resources of the country, that their importance can 
hardly be overrated; and I therefore feel it incumbent on me to 
strain every nerve in forwarding the progress of undertakings so 
manifestly conducive to the prosperity of the colony, and which at 
the same time cannot fail ere long to produce a large increase in the 
public revenue. 





“ We hope to complete the last section of a pack-road, leading by 
Derby (Fort Langley) to Lytton (on Thompson’s River), a distance 
of 170 miles, on or before the Ist day of February next. From 
Lytton a natural road now exists leading to Red River Settlement, 
by the Coutanais Pass through the Rocky Mountains, and from 
thence, following the valley of the Saskatchewan, chiefly over an 
open prairie country of great beauty, and replete with objects of 
interest to the tourist and the sportsman. A settler may then take 
his departure from Red River in spring, with his cattle and 
stock, and reach British Columbia by that road in the course of the 
autumn following. This is no mere theory, the experiment having 
been repeatedly made by parties of Red River people travelling to 
Colville, from whence there is a good road to Lytton; so much so, 
indeed, that one of those persons assured me that the whole distance 
from Lytton to Red River, with the exception of the Coutanais Pass,* 
which is thickly wooded, may be safely travelled with carts. If the 
Canadian Government would undertake to open a road from Red 
River to the borders of Lake Superior, which really presents no very 
formidable difficulties, the connection between British Columbia and 
Canada would be complete, and the whole distance might, I_ think, 
be travelled on British soil.” (“Papers relating to the affairs of 
British Columbia,” Part Il]. No. 26.) 


It is known that a company, under the name of the North-west 
Transit Company, has been established in Canada, and incorporated 
under an Act of the Legislature, with the express object of opening 
up a communication between Canada and Red River, and thence to 
the shores of the Pacific; and that the Provincial Government has 
placed at their disposal, under certain conditions, for this) purpose, 
the sum of 20,000 dols. per annum for five years. The expeditions 
organised by the Canadian Government, in 1857 and 1858, under 
Mr. Dawson and Professor Hind, for the purpose of surveying and 
reporting on the practicability of opening up a communication 
between Lake Superior and Led River (the only part of the route 
which presents any practical difficulty) concur in pronouncing it 
perfectly practicable. Mr. Hind is of opinion that, by the expendi- 
ture of a sum not exceeding £12,000, a combined land and water 
route may be opened, by placing steamers on the navigable rivers 
and lakes, and constructing tram-roads over the portages, and 
that by this means the summer communication between Lake 
Superior and Red River may be accomplished within six days, 
which will bring Fort Garry within twenty-two days of Liver- 
pool.”+ 

Mr. Dawson proposes another route, by which, with an expendi- 
ture of £50,000 on the construction of locks and dams at various 
points, for facilitating steam navigation on the navigable reaches, 
the journey from Lake Superior to Red River may be still further 
reduced to three days. Captain Palisser, who has recently returned 
from a survey of the valleys of the Saskatchewan, and of the passes 
of the Rocky Mountains leading to British Columbia, undertaken 
under the auspices of the Colonial Office, is of opinion, on the other 
hand, that the natural obstacles are so great as to render the route 
from Lake Superior too difficult and expensive for the generality of 
the settlers, and he considers that the natural access to the Red 
River settlement is through the United States. 











In the mean time, as usually happens, while we have been 
deliberating and discussing, our American neighbours have been 
aeting. An enterprising American firm, Messrs. Burbank and Co., 
of Minnesota, have been running a steamer the whole of the last 
summer on the Red River, in connection with a line of stage coaches, 
to the head of the navigation at Georgetown, by which the journey 
from St. Paul's to Fort Garry is effected in nine days—thus bring- 
ing the Red River settlement within twelve days of New York. 
Messrs. Burbonk now undertake the transportation of goods from 
England to Canada in bond, collecting all charges on delivery of 
the goods at Fort Garry, and persons desirous of forwarding goods 
from England for the Red River market, may have the same for- 
warded from Liverpool, by Allan, Brothers, and Co., care of J. C. 
and H. C. Burbank and Co. (in bond), St. Paul, Minnesota. The 
“Minnesota and Pacitic Railroad Company,” incorporated by the 
Act of Congress of the 22nd May, 1857, is now engaged in the 
organisation of a line from St. Paul's, in connection with various 
lines already opened from the South, by St. Cloud and Crow Wing, 
to a convenient point on the navigable waters of the Red River. The 
construction of this line has already advanced as far as Crow Wing 
on the upper Mississippi, and the company is under engagement 
to complete the line to St. Vincent, near Pembina, on the inter- 
national boundary.t 











The progress of the American State of Minnesota, bordering on the 
Red River Colony (which, as already noticed, has obtained posses- 
sion of the market of this long secluded region, into which it has 
forced its way and now threatens to flood it with American importa- 
tions), has, through the extension of its railway system, been 
repaid beyond all precedent, whether as regards population or com- 

ercial development. The following figures, from a recently 


* The following table of the height of the principal passes of the Rocky 
Mountains between the 32nd and_dlst parallels of north latitude, is from 
Professor Hind’s work :— 
Passes in the United States Passes in British Territories. 

Feet. 
32nd Parallel .. 
i. ee ee ee 
38th and 39th Parallel .. 
4Ist and 42nd o a 2 
47th and 49th ” «o oo G6as 


Coutanais Pass, lat, 49° 


30’. ce -. os «2 ce oe 6,000 
Kananaskis Pass north of 
99 





4 .. ° os ee eo 5,085 
Vermilion Pass, lat. 51°, 10’. 4,914 


t “An emigrant could start from Liverpool and proceed to Quebec by 
steam (eleven days); from Quebee to Collingwood, Lake Huron, by rail 
(two days) ; from Collingwood to Fort William, by steamer (three days); and 
from William to Fort Garry, via Arrow Lake and the Boundary Line (six 
days) ; or twenty-two days, in all, from Liverpooi to Selkirk Settlement.”— 
Vol. L, p. 221. 


t Report to the Common Council of the City of St. Paul, on the railroad 
system of the State of Minnesota, by J. W. Taylor. Published by the 
Chamber of Commerce of St. Paul, 1859. 
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published report of the Chamber of Commerce of St. Paul, the capital 
of the State, exhibit this in a very striking light. 
MINNESOTA, FROM 1849 TO 1858. 
Population in 
round numbers. 
BORD cc cc te 0s ce ce 60 Oe e688 68 68 os 4,000 
SE is ac. ae ee ee ace ke, ee ee ee ee 18,000 
BOSE oc cc cc ce ce ce te Se se ce ce te ce 6OECRD 
| on an a oe a ae ee ee ee ee ee 
Sat ua aa 2s eb) 26. 6 90 ae 00 ee 6s ce ce Bee 
BOER 1c cc ce ce ce te 0e 8e te 6s te +» 175,000 


Valuc of Property, shown by the Oficial Statements of the Basis of Taxation. 





Dollars. 

° i Ge ee ee ee ae ae 514,936 

a we oo et. ae ak we. ee os ae Eee 

oo 66 be 06 ts ce 06 68 Ge ee ey cs Be 

1657 4. oe © <0 ee of eo ce 49,336,673 


The steamboat arrivals at St. Paul's, during the same period, 
were :— 
ON THE Mississiprit River (FROM THE Sovri). 


Arrivals. Arrivals. 
BID ne ce ce ce oe Pas 66 se on 857 
RORP ks 6s ce se (oe Oe 1BST «0 «2 oc cc co 1,026 
1BGR ww te te te oe SEO IGE wc co oe ce ce 108 
ON THE MINNESOTA (FROM THE West AND North). 
Arrivals. Arrivals. 


i ee ne oe 1 MOST oe os te oe ce OS 
BEES sc we ce ce ce 2D ISEB 1c ce ce te oe SS 


Respecting the progress of British Columbia, during the short 
period which has elapsed since its establishment under a separate 
government, we have a considerable amount of valuable information 
in the recently published blue books relating to this colony. From 
the return of the value of imports and customs receipts at New 
Westminster, for the twelve months ending 31st December, 1859, it 
appears that the imports amounted to £177,219 7s. 5d., and the 
customs to £18,464. ‘The entire white population of British Columbia 
did not exceed in October, 1859, 5,000 men, with a very few women 
and children. The value of the export of gold at the same date was 
estimated at £14,000 a month, or £168,000 per annum. 

One of the most valuable results of the recent explorations of Capt. 
Palisser and Dr. Hector, is the discovery of beds of tertiary coal or 
lignite, on one of the tributaries of the Assiniboine flowing into the 
Red River. Long known to exist on the banks of the Saskatchewan, 
this valuable mineral, which promises to prove of so much impor- 
tance in the future settlement of this country, and the development 
of steam navigation on its numerous lakes and rivers, is now found 
to cover an extent of many hundreds of miles between the Red River 
Colony and the Rocky Mountains. Associated with it, and occuring 
in great abundance, is a valuable clay iron-stone ore, an analysis of 
several average specimens of which, by Professor Hind, gave from 
34 to 41 per cent. of pure iron—a yield equal to that of the best 
English and Scotch clay iron ores. At a short distance west of the 
Red River, numerous brine springs are found, which have been care- 
fully examined and analysed by Professor Hind and others, and 
pronounced to be equal to the richest springs in the United States 
and Canada, Other minerals of very great value, among which may 
be more especially mentioned large masses of virgin copper, are also 
found in various parts of the Hudson's Bay territories, and in such 
abundance as to lead to very sanguine expectations of great mineral 
wealth being brought to light by a more careful and extended 
examination of the country. “It would be true economy,” says Sir 
John Richardson, “in the Imperial Government, or in the Hudson’s 
Bay Company, who are the virtual sovereigns of the vast territory 
which spreads northward from Lake Superior, to ascertain without 
delay the mineral treasures it contains. I have little doubt of many 
of the accessible districts abounding in metallic wealth of far greater 
value than all the returns which the fur trade can ever yield.” 








MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
February 19th, 1861. 
Dr. J. P. Jouiu, President, in the chair. 

A PAPER was read by J. ©. Dyer, Esq., entitled, * Brief Notes on 
the Freezing, Thawing, and Evaporation of Water, and on the Con- 
densation of Steam, with a View to Inquire into the Cause of those 
Changes.” 

In these notes the author merely aimed to place before the society 
the apparent agency of heat in the changes that water undergoes in 
passing alternately from one to the other of its conditions of ice, 
water, and steam, and vice versd; and that these mutations are 
caused by the taking up and giving out of heat in its sensible or 
latent state, by the transitions reciprocally {rom one to the other of 
those states. The actual amount of the thermometric heat so passing 
from the latent to the sensible state was given, as taken from the 
common tables. On referring to the two ancient theories of heat, the 
one defining it to be * a material element, sui generis, and pervading 
matter,” &e.; the other holding it to be “no other than the motions, 
mechanically excited in the minute particles of bodies,” &c., it was 
contended that, by this latter or the “force heat theory,” the melting 
of ice by the action of the sun's rays could not be explained, since it 
is not by their force, but by the matter of heat that enters and 
becomes latent in the water. The author then submitted that the 
only solution hitherto offered of the absorption of sensible heat in 
water and steam as latent in these, and the re-appearance of the 
same measure of heat in a sensible state by the acts of condensation 
and freezing, is to be found in the application of Dr. Black’s “ Latent 
Heat Theory.” Considering the force heat theory as directly con- 
flicting with that of latent heat, they cannot both be sustained, and 
as the latter stands in elementary works as an established law in 
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physies,and as it affords a clear explanation of the aqueous changes | 
adduced, it seems incumbent on those who deny the entity of heat to | 


account for the alternate exhibition and extinction of the thermo- 
metric heat that is, in fact, evolved and absorbed by those mutations 
of water. 

The author, again referring to the long-standing controversies 
concerning the essential nature of heat, stated that more than 100 
works had been published on the subject during the last 200 years, 
and yet no conclusion has been arrived at as to the soundness of 
either of the original theories above cited, nor have any discoveries 
been made that explain the agency of heat, in the mutations of 
water, since the days of Bacon and Boyle, with the sole exception of 
Dr. Black, which appear to prove its latent state in bodies. And 
since we have no settled doctrine as to its essence, we must allow 
that the subject is of philosophical interest, and especially this branch 
of it concerning latent heat, in defence of which these notes are 
offered. 

The president said that some very interesting experiments made 
by Mr. Dyer, many years ago, were in favour of the dynamical 
theory of heat, which be believed to be fully able to explain the 
phenomena ascribed by Black to “ latent heat.” 

A paper was read by Dr. Kt. Angus Smith, “On the Production 
and Prevention of Malaria.” 

The author did not pretend to enter on the whole subject, but to 
give a few observations which he considered fitted for its illustra- 
tion. Malaria has unquestionably been proved to be caused by the 
decomposition of organised bodies. If so, it must exist to some 
extent everywhere. By the mode of testing the air invented 
by the author, every place tried at home and abroad was found 
to have some oxidisable matter in it, although in some this was 
extremely small. In such cases the matter was probably oxidised 
toa state in which it would be innocuous. This oxidisable matter 
no doubt rises, in a great measure, from vegetation. Vegetation 
does not merely grow; it dies, This death may be caused by 
various circumstances, but two conditions are remarkable, one 
where the agents are animals, and the other where the agents are 
chemical. Animal life may act in various amounts on vegetation 
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in the soil, from the large vermin to the microscopic classes. These 


do not prevent chemical action, on the contrary, it is probable that they 
further it exceedingly. Decomposition goes on in the soil at various 
rates, and in various ways. Ina rich, highly-manured soil kept warm, 
the soil will be found alkaline. Soils generally are acid. The 
author had shown in a paper, read in 1847, that in an alkaline, 
peaty district, cold weather produced acidity in afew days. It would 
appear as if the acids of the mould (so elaborately described by 
Mulder) were incapable of further decomposition in the cold, and 
were thus retained and increased. Our great struggle with the soil 
is to produce alkalinity, or at least to diminish acidity, and where 
most acids exist we use most lime. Where most alkali exists there 
is a greater facility for the escape of vapours such as we suppose to 
be hurtful. So far as the vapours of putrid substances have been 
examined by the author, they have shown indications of containing 
substances composed somewhat like protein, at least the carbon 
and nitrogen have had relations to each other similar, or 
nearly identical with those found in protein, and formed the mass of 
the substance. 

The extreme condition of putrescence may be very readily pro- 
duced in a soil by artificial means; the use of a little ammonia, for 
example, more than vegetation will bear. The substances putrefy 
until the whole becomes feetid in the highest degree. We havethen asoil 
rich in organic matter and undrained. It is a swamp of the worst 
form if the soil be not very poor; worse, perhaps, than was ever 
seen in nature. Such a soil would bring death everywhere. — It is 
artificial malaria. We can, then, produce malaria from the soil by 
fostering some of its tendencies; and we see by the rapid acidifica- 
tion of soil, in colder weather, why malaria is diminished by a lower 
temperature. 

As we can imitate malaria of some kinds, so can we also imitate 
the methods by which nature prevents it. ‘The warm alkaline soil, 
moistened and washed with air and water, becomes acid, it sends 
forth less volatile matter—decomposition is stopped to a great extent, 
the matter is preserved. Cold prevents the action, drainage assists 
oxidation by a more active state of soil. By these modes, and 
others, the soil is disenfected by nature, when these do not act 
sufficiently we may use disinfecting agents. By their means 
decomp »>.ticn my be interrupted without fear of diminishing the 
power il. ; ant to take upfood. By the use of disinfecting ageuts, 
Mr. Me. ') : gall had been able to feed sheep and cattle, and retain 
them in health, ou meadows constantly wet by irrigation 
with liqaud manure. ‘The disinfectant used is from the pro- 
ducts o he distillation of tar, the amount required is small. 
Animal _e is rapidiy destroyed by it, and chemical decomposition 
is staid. All climat+s can furnish this where coal lies or where trees 
grow. 

It would be possible to irrigate great districts at an extremely 
small expense. ‘The result would be as certain on a large scale as 
on a small one; and it is probable that, in some cases, one or two 
applications would be sufficient, for a long period at least. By the 
new state of things destructive insects would also be destroyed. 
Although, according to Dr. McCulloch, there are many parts of 
our own islands infected by malaria, most, if not all, can be cured 
by good attention to well-known agricultural maxims. This new 
method is especially applicable to other countries, and to more 
violent stages of the disease. he author hopes to have it tried on 
extensive districts in Italy. The method arose outof an advice every- 
where neglected, but still cherished as true, to disinfect whole 
cities by beginning with the sewers, the origin and reservoir of all 
the mischief. 

The author believes that he has shown that decomposision to a 
most pernicious extent, is possible in soils, that this not a mere 
opinion, but a fact really demonstrated; but that decomposi- 
tion may be arrested artificially to the preservation of health 
without the destruction of vegetation, and that in these facts 
we have not only a surer basis in our reasonings on the origin of 
malaria, but an almost certain process for its ultimate and total ex- 
termination. 








SECTION FOR STATISTICS AND SOCIOLOGY. 
March 27th, 1860. 


A paper, “On Scientific Philanthropy; or, the Best Means of 
Promoting Social Reform,” by Mr. ‘Thomas Ballantyne, communi- 
cated by Dr. R. A. Smith, was read. 

This great problem may be thus briefly stated :—A fearful amount 
of moral and physical wretchedness exists in Manchester and the 
neighbourhood ; is there wisdom and energy enough among the 
wealthy and intelligent classes of this city to remove or greatly 
mitigate that wretchedness ; and if there is, how can we best organise 
these two elements of power in the most efficient manner? The 
great point is to combine ardent philanthropy, which gives strength 
of will to scientific knowledge, which gives practical insight as to 
the best mode of working. Before we can hope to see a health 





| and vigorous movement for the social improvement of Manchester, 


we must bring the science of our most intelligent reformers into 


| harmony with the warm-hearted sympathy of our self-devoted 


philanthropists. 

Mr. Ballantyne was of opinion that it was the peculiar province of 
a society, such as this, to illustrate the best means of treating this 
most desirable object. 


October 24th, 1860. 


Dr. R. Angus Smith, F.R.S., read a paper entitled, “Some 
Thoughts on the Relation of Work and Workers.” He said the 
want of attachment to its leaders was not found in history to be the 
vice of the English nation. Independence was united to attachment, 
preventing them from separating without good cause. In conducting 
the struggle of industry, many of the captains of industry had their 
commissions only by purchase, not by merit. They had not learned 
their trade. There were, in reality, no institutions where the 
thorough knowledge could be gained. Such institutions as taught 


| portions of it were not attended. Badly educated masters belong to 
| the dangerous classes. The best men rise, because talent is always 





| before capital. ‘Take capital to a place and it wil! be lost without 


talent; take talent and it will make capital. 

As to the men, they have a right to unite; who will help them if 
they never call out? Pity it is that strikes represent the ignorance 
of the workmen ; the best men are busy raising their condition, not 
striking. The men generally, like many of the masters, refuse to 
learn. They ought to combine, not to fight, but to make themselves 
better workmen. It is amazing how dificult it is to get good work- 
men, If masters united with their best men, all might assist each 
other, and where there is success this is really done. 





The only way that workmen can rise is by intelligence; just as 
it is by intelligence only that the master can maintain his position. 
Some of the best masters are men who ha¥e accumulated property 
by intelligence and industry. 

Intelligencein workmen causes a rise in wages, entirely irrespective 
of supply and demand. Instances were given in which there is a 
constant and established habit of looking to the condition of the 
employed and to what he might be supposed to expect. Supply an | 
demand are generally used as gross words that skim over great 
difficulties. ‘They have been treated as merely physical, but when 
moral considerations enter, supply and demand alter their conditions, 
and the physical laws must give way, because there are moral feel- 
ings in men stronger than their love of gain. 

Lhe common notion of supply and demand relates to a certain 














fa niliay condition of things. But law changes as society changes; 

‘ings des nd new rights; new conditions also bring new laws. 
For example, our most rigorous laws relate to property. We believe 
that every as a right to what he has obtained honestly; but in 
1846 Irclasd w:s in want, and suddenly we found that eight millions 
of ou ; cid not belong to us, but was the property of Lreland 


by a higher law than that of the police. Character always controls, 
sometimes despotically rules, both supply and demand. 
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BARRETT’S MACHINERY FOR CASTING. 


Fic. 1 shows a partial plan of machinery, arranged for cast- 
ing iron according to the invention of William Barrett, of Norton, 
near Stockton-on-Tees. Fig. 2 shows a vertical section. A 
is a circular table mounted on a vertical axis <A!, which 
turns in suitable bearings at its lower and upper ends. The 
table is to be caused to rotate at intervals on its axis a 
distance equal to that between the centres of the mould boxes for the 
time being in use on the table, which may be done by the workman 
who has charge of the table, so as at all times to bring the mould 
which is about to receive metal into a correct position under the lip 
or spout of the ladle; or, where the mould boxes are alike, and the 










distance between them is uniform, the rotation at intervals may be 
done by machinery, which a mechanical engineer will readily apply. 
The mould is made on a table at B, and is then slid along the rails 
on to the table A, and the upper part of the mould is placed on the 
other part or parts of the mould at C. The moulds, as they arrive 
in succession opposite the ladle D, are filled with metal, and they 
pass on to the point E, where the boxes are moved off the table A on 
to rails or plates to be emptied, and then the boxes are brought 
again to the table B, where they are again used. F is a heap of 
sand. 


Foren Raitways.—A decree of the French Minister of Agricul- 
ture, Commerce, and Public Works has authorised the commencement 
of an inquiry into the plans, land arrangements, &c., necessary for 
the prosecution of the second section of the railway from Rennes to 
St. Servan. ‘Tracings of the plans of the section of the Bourbonnais 
line between Tarare and Lyons passing by St. Germain-au-Mont- 
Or have been sent by the engineer to the administration at Paris. 
The works commenced for the construction of the railway from 
Serquigny to Rouen are continued with activity at the points where 
the plans proposed have been finally determined on. The works of 
the line by the foot of the Jura begin to advance more rapidly. The 
piereing of the tunnel of St. Lamain-Passenans is the most important 
affair, and until it is completed the other operations will languish 
wleve they are more easy of execution. It is this cireumstance 
whith explains the limited number of labourers employed at such 
places as Voiteur and Domblans. The winter suspended all the 
more serious werks, and the moment is seareely yet arrived for 
building. Letters from Italy announce that the lines of the Lom- 
bardian system are about to be divided into two distinct and 
completely independent groups ;—one company dependent on the 
Austrian administration will be called the “ Société des Chemins de 
fer de I’ Autriche meridionale de la Venetie,” having its head 
quarters at Vienna; and the second will be styled the “ Société des 
Chemins de fer de la Lombardie et del’ Italie centrale,” having its 
head quarters at ‘Turin. 

Iron-CLAD Suivs.—PFrenen Veractry.—Thongh he had not the 
most remote idea, and never had, that France intended to invade 
Ungland, if sucha thing should happen it would be a very awkward 
thing for a neighbouring power to have so many i-on-plated vessels 
ready, when we knew that we should not have one ready by that 
time. Ile mentioned to M. Chevallier the list that had been sent to 
him, M. Chevallier said, “* The thing is impossible; the votes will 
not admit of it. There must be some great mistake; you had better 
put it to the Minister of Marine to-day. He did so; he put the 
question to the Minister, handing him the paper that had been sent 
to him, and asking, * What mean these immense armaments ?” and 
telling him that, notwithstanding there was a strong party in England 
in favour of economy, 999 out of every 1,000 were determined on 
maintaining our maritimesupremacy at all hazards, and that if France 
built fifty iron-plated vessels, England would have 100, and would 
get 100, so that there would be no difference in our respective 
positions. The Minister smiled, and said, * Mr, Lindsay, I did not 
think you believed those stories."—( A laugh.) He said, * They are 
sent tome ina form in which Teannot deny them. I wish you 
would put it in my power to do so.” The Minister went into'the 
matter fully, analysed every one of those statements, and showed 
him that of this supposed fleet of fifteen iron-plated vessels only one 
Was now ready, La Gloire; another would be ready in the course of 
the present year; that the Magenta and the Solferino would not be 
ready till at least a year hence ; that three of those vessels of fourteen 
guns were not suited to go to sea, but were built as batteries for the 
protection of their harbours; in fact, that those fifteen vessels could 
not be ready for two years and a half from the present time. He 
(Mr. Lindsay) was so struck by the figures supplied to him that he 
had sent them to the Secretary of the Admiralty, and begging him 
to go over to France and judge for himself. (* Hear, hear!” and 
laughter.) The only answer was a regret that he could not accept 
the invitation and a fear that he (Mr. Lindsay) had been misled.— 
Mr, Lindsay: The hon, member said the Magenta and Solferino 
would not be ready in less than two years, that La Gloire only had 
been launched, and that the others were in their infancy. Well, 
that was a matter of opinion; but he had reason to think that they 
were nearly ready for sea, and that these ships could, if the French 
Government desired it, be afloat this summer. He had had the 
curiosity to go and see these things for -himself, and he found that 
the Lrascible had been launched, and that the plates of the others 
were in a forward state of preparation, and he could say that the 
French had fifteen sta ships, two of them being fifty-two 
guns of a large class, four of them sister ships to La Gloire, and four 
of them were of a most formidable character. ‘That made ten, and 
then they had five iron-cased gunboats, making fifteen in all. Now, 
in contrast to that we had seven only under construction.--Lord C. 
Laget. 
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SAXBY’S RAILWAY POINTS AND SIGNALS. 
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Insteap of working the hand-levers of railway signals, each 
independently, and trusting to taking “ off” a signal, or closing a 
point singly, and by hand, when another signal has been put “on” 
or another point has been closed, or vice versa, and instead also of 
several points, having each to be closed or opened singly by hand, 
when some other point or points have been opened or closed, or 
when several signals corresponding with certain points having each 
to be put “up” or “down” when some other signal or signals have 
been worked ; and in each case where the said points, or the signals 
in connection therewith, have to be attended to separately and in- 
dependently of the act of opening or closing some other point or 
points, or of the putting “on” or taking “off” some other signal or 
signals, Mr. John Saxby, of Brighton, by his present invention is 
enabled to so pre-arrange, connect, and work, and by this means so 
to govern the working of any number of points, and the signals con- 
nected therewith or belonging thereto, by the act of working one 
hand-lever, or any greater number of hand-levers, so that when one 
set of points is opened, all that should be closed whilst that set is 
open, have the hand-levers and apparatus belonging thereto locked 
or secured; and, when the said set of points are in their turn closed, 
those that should be open or should be free to be opened, have their 
hand-levers set free; and in like manner the moving of any one 
hand-lever is caused to operate, as may be desired, upon any other 
lever or set of apparatus, whether for working points or signals. 
For this purpose there is placed between each hand-lever, or in 
any corresponding part of the mechanism, and in any convenient 
position, a vibrating bar, plate, or lever, having a stop or stud, either 
in the form of a wedge or inclined projection on the face thereof; 
and at or near to one end, this vibrating lever works on a stud or 
centre, and at the other end it is connected to a rod or bar, which in 
turn is connected to any other similar vibrating bar, plate, or lever, 
or to several thereof, each having a similar stop or stud upon its face 
or edge, or having more than one of such stops or studs projecting 
therefrom. Upon moving the hand-lever back or forward, it comes 
in contact with, or retreats from, and thus causes the vibrating bar, 
plate, or lever between it and the next hand-lever, to move in one 
direction or another; and thus whilst its position and value as an 
agent is determined by the angle it is caused to make, it in turn acts 
upon the other vibrating bar, plate, or lever with which it is con- 
nected, or upon as many of such as it may be connected to or with; 
and as the hand-lever, which is worked, passes the projecting stop 
or stud, on its vibrating bar, plate, or lever, the projecting stop or 
stud of each of the other vibrating bars is opposed to the hand-lever, 
or brought in front or at back thereof, as the case may be; and by 
this means they are automatically stopped or secured from being 
moved or released, or set free, as the case may be, and when several 
hand-levers of the sets of apparatus have been connected, so as to 
be acted upon by one, then any one of the number being worked 
by hand, acts upon the single lever of the connected set, or rice 
versa, 


Figs. 1 and 2 represent one arrangement of levers having notches 
or projections by which the signal levers are stopped or set free ; and 
Fig. 3 shows the arrangement of sliding bars with T and L-shaped 
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projections, one sliding bar being placed over the other; and at 
Fig. 4 is shown a sectional elevation of the general arrangement of 
apparatus for working the day and night signal points at a station, 
and the main and branch distant signals in connection therewith. And 
these views illustrate the modes or methods in which it is preferred 
to arrange the several parts composing the apparatus for working 
railway points and signals in conjunction and in such a manner 
that they shall not be contradictory. 








Tue Sanrtary Conpition or Parts.—We quoted some months ago 
a clever article on this subject from the pen of M. Louis Lazare, chief 
editor of the Revue Muncipale. Some time after Dr. Rigaud impugned 
M. Lazare’s arguments, and endeavoured to show that Paris in 1760 
was much more unhealthy than Paris in 1860. In his opinion the 
nauseous exalations emitted whenever the ground has to be dug up 
for the purpose of repairing a gaspipe do not affect the general health; 
the smoke from the tall chimneys of the various factories encircling 
Paris is carried away harmless by the slightest breeze; the vast 
agglomeration of workmen in and around Paris is the cause of its 
wealth and magnificence; and, lastly, the streets are wider, and the 
sewerage infinitely better than in former days. To this M. Lazare 
replies by reminding his adversary that a hundred years ago the 
population was scarcely a fourth of whatit is at present, that the city 
was girt with ninety-seven magnificent parks belonging to as many 
princely palaces, and intersected with the gardens of numerous con- 
vents, all tending tofurnish a vast supply of pure air. Instead of 
this Paris is now surrounded with quarters consisting of narrow 
streets, containing miserable houses inhabited by upwards of a 
million of working people closely packed together, without the 
slightest attention being paid to their comfort or cleanliness, or to 
their due share of pure air and sunlight. “ In permitting the esta- 
blishment of numberless factories within the capital,” he says, “ the 
administration of the city has done more harm than good to the 
working classes. During each visitation of Paris by cholera the 
scourge was sure to reap the largest harvest in those quarters where 
the working population was most densly agglomerated. Far one 
rich man the cholera in Paris has always carried off forty-two poor 
people. Hence, therefore, in the interest of the working classes 
themselves, Paris ought not to be turned into a workshop of Vulcan. 
As regards public security also, the capital should not lose her cha- 
racter of Queen among the cities of France. Beware of letting your 
selves be blocked up by a girdle of factories—it would soon become the 
rope destined to strangle you! was a saying of the Comte de Chabrol. 
The more these great agglomerations increase, the greater is the 
attraction they exercise over the provincial towns and country. 
Unless the evil be stemmed the department of the Seine will be inun- 
dated by all the poor of France; and at the beginning of the 20th 
century, if the unheard of and astonishing progression of the last 
fifteen’ years is to continue, that department will count 4,000,000 
inhabitants, three fourths of whom will summon you to give them 
permanent work, no matter at what sacrifice, to provide for their 





daily food.” —Galignani. 
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DONNET’S REGISTERING WATER METER. 








Fia. Lis a front view of a water meter, the invention of A. V. 
Donnet, of Lyons; Fig. 2 is a cross section; and Fig. 3, a vertical 
section. a, is a cylindey, in which plays up and down the piston b, 
composed of metallic plates and stamped leather buckets. The 
cylinder is closed by a cover d provided with a stuffing box for the 
passage of a rod ¢ screwed to the piston ; another rod i bent at its 
top part is fastened to the first one, it plays up and down with it; it 
runs through and is guided by the ring &. Two studs or hitting 
pieces n, n', are fixed on the rod i by setting screws; their position 
may be altered, if necessary, to regulate the work of the apparatus. 
A movable ring or socket 0° provided with three arms 9, o!, can 
move on another ring p fixed on the bottom piece ¢ ; the armso, o!, u, 
are not in the same plane; the bottom piece of the cylindrical box q 
is cast together with the cylinder a; it is the distributing table of the 
circular slide valve v which plays around the axis x; conveying 
pipes e, ¢, and g are in communication with the water box 4 the 
pipes e, e!, convey the water to be distributed to the cylinder a, 
whilst the pipe g conveys out the liquid when it has been measured 
in the cylinder. The circular sliding valve v fulfils the same duty 
as the slide valves of common steam engines, and the water ports 
r, r', establish the alternate communication of the water box q with 
the upper or lower part of the cylinder, whilst the aperture g causes 
the same box to communicate with the eduction pipe g'. The water 
box q has an induction aperture A. The small piston @ relieves the 
sliding valve from the pressure of the water; its section is pro- 
portionate to that of the slide valve; the spring F forces the slide 
valve to rub against the table. Another helical spring is enclosed 
in the hollow cylinder m! inserted itself in another one m; this latter 
cylinder hinges on a steady axle j and the other one hinges on a 
movable axle fA clockwork on the top of the cylinder a@ registers 
as usual on special dials zthe quantity of water measured ; this move- 
ment is actuated by a catching piece fixed on the piston-rod. 

For measuring the water distributed by a circular slide valve the 
pressure of the water must be greater than the atmospheric pressure ; 
the liquid enters the box q through the aperture h, and according to 
the actual position of the valve v it runs under the piston in the 
lower part of the cylinder a, and by its pressure causes this piston 
to move upwards, then the water contained in the upper part of the 
cylinder flows out through the eduction pipe g'. When the piston 
reaches the end of its stroke it must without sensibly stopping move 
downwards; this is performed by causing the valve v to vibrate on 
its axle z, then the water port r' being opened the liquid runs 
through this aperture into the upper part of the cylinder. The 
whole mode of distribution of the liquid consists in a vibrating 
motion given to the circular slide valve, so that the water ports r 
and r' are by turn opened for the admission of the water. The 
partial rotative motion of the valve v is thus produced; if we look 
at the actual position of the working pieces, the rod ¢ being attached 
to the piston rod c moves up and down to the same extent as the 
latter, when moving up the piston 6 drives along with it the rod i, 
the upper stud n runs by the side of the arm o!, but the lower stud 
n', which is in the same plane as this arm catches it, and causes the 
whole piece 0° to move round on the socket f, where it is loose ; at 
this moment the arm wu carried by the same piece in its down motion 
bears on the helical spring inclosed in the cylindrical boxes m, m!, 
and brings it at the same time in a vertical position, but as soon as 
it is on the other side of the vertical line, the arm wu being past the 
dead point, the spring by unbending suddenly impels the piece 0° 
which drives the sliding valve v through the axle x, and brings the 
said valve ina reversed position. This motion of the sliding valve 
is produced by two teeth projecting on the piece 0°, which catch by 
turn a small stud fixed on the axle x of the slide valve. When 
moving down the upper stud n catches the arm 0, which it drives in 
a reverse direction just as the stud n! had done the arm o!. 

It will be easily understood, by the foregoing description, that the 
length of the piston stroke is limited by the position of the knockers 
n, n'; now as they are movable on the rod i, where they can be 
fixed at any convenient place, it follows that the length of the stroke 
can be varied as required; therefore, since the diameter of the 
cylinder a is a constant quantity the length of the stroke being 
settled, each stroke will produce a cylinder full of liquid, the volume 
of which is constant, whatever may be the pressure of the water. 
Now if the number of pistons’ strokes is ascertained during a certain 
lapse of time the total of the volumes of liquid furnished by each 
stroke of the piston will also be known in gallons and multiple of 
gallons corresponding to the strokes shown on special dials, as in 
almost all gas or water meters, the motion of the hands of the dials 
being produced by a special catching piece tied to the piston rod. 
The distribution of the liquid can be operated by four lift valves 
a, a', b, b, as shown, Fig. 4, instead of a circular slide valve, as just 
described ; two of the said lift valves being fixed on each rod sand s!; 
the ends of said rods slide freely in the sockets d, d, d, d, they receive 








a to-and-fro motion from the swing lever & carried by a shaft 0, 
which shaft being alternately actuated in the right and left directions, 
like the shaft z in Figs. 1 and 3, causes the liquid to be distributed 
by turn in the upper and lower parts of the cylinder. If, for in- 
stance, we consider the actual position of the valves in Fig. 4, the 
liquid entering from h in the water-box p enters the opened inlet of 
the valve }', and runs through the pipe e! in the lower part of the 
cylinder a; it cannot run in the upper part of the cylinder because 
the valve a shuts its port, whilst the liquid driven by the piston in 
the upper part of the cylinder finding an opened aperture, the port 
of the valve 8, it flows out through the pipe g', which is shown by 
arrows; the liquid flowing out cannot mix with that entering, 
because the valves a and a! are shut. When the piston of the 
cylinder a is at the end of it its up-stroke the distribution of the 
liquid must be altered, to this effect the valves a, a!, must open their 
water ports, and the valves b', 6", must close at the same time on 
their seats, this effect is produced by the reversed slide motion of the 
rods s, s', which are actuated by the swing lever & hinging on the 
shaft 0, this lever being itself driven, as before described, by the 
rod ¢, shown in Figs. 1 and 3. 








MARKS’ LUBRICATOR. 


Tus apparatus, the invention of Joseph Marks, of Hamilton, 
Canada West, is for the purpose of oiling or otherwise lubricating 
steam cylinders when the steam is “on” and the engine at work. 

Fig. 1 is an outside elevation of one of these lubricators as applied 
to locomotive engines; Fig. 2 a section taken through a, b; Fig. 3, 
a section taken through c,d. The apparatus consists of a hollow 
cylindrical case A, fixed to some convenient part of the boiler or 
engine, into which case the steam from the boiler is brought for the 
purpose of being impregnated with the lubricating material. In the 
inside of the box or case A, are placed two perforated plates C and 
C!, having between them in the space F a mass of some suitable 


FIG, i. 





porous packing, such as cotton wick, worsted, sponge, asbestos, wire 
gauze, or fine wire twisted together, or in combination with other 
matter, or porous earthenware, or cylinders and tubes may be used to 
admit of the passage of the steam through them. These plates are held 
together by distance pieces D and rivets E, so as to contine the porous 
packing. ‘The steam is brought into the case or box from the boiler by 
a pipe B, which is furnished with a stop-cock G, and conducted down 
to the bottom of the case or box into a space J left under the bottom 
perforated plate from whence it rises up through the porous mass in 
F into a space J! left over the top perforated plate C, and is con- 
ducted away to the cylinder or part to be lubricated by a pipe H pass- 
ing through the top of the case. The oil or lubricating material is 





admitted into the space over the top perforated plate by a pipe fixed 
into the top of the case, and furnished with an oil cup I, to admit 
the oil, and also a stop-cock I', to confine the steam when the stop- 
cock in the steam pipe from the boiler is open. By this means the 
steam in passing from the boiler to the part to be lubricated is im- 
pregnated with the oil or lubricating material. When this cock I! 
is opened to admit the oil or lubricating material, another cock M 
fixed on the top of the case is opened to allow of the escape of air 
which is to be closed when the steam cock G in the pipe from the 
boiler is open. In showing how the impregnating apparatus works, 
it should be stated that the pipe B on the bottom end is screwed into 
the boiler, or its equivalent, the stop-cock G is shut off, and a 
sufficient quantity of lubricating material to saturate the porous 
packing in F, or its equivalent, is put into the impregnating appa- 
ratus by the cup I, and at the same time opening the cock I’, Then, 
after shutting the cocks M and I', open the stop-cock G, and the 
steam, air, gas, or vapour will pass up through the porous packing 
in F, and become impregnated with lubricating material, and each 
time the valve moves off, the steam, air, gas, or vapour ports to in- 
duct steam, air, gas, or vapour into the cylinders: the pressure of 
steam, air, gas, or vapour in the steam, air, gas, or vapour chest 
when the gngine is in motion is not so great as it is in the impreg- 
nating apparatus, which is in immediate connection with the boiler, 
which difference of pressure allows a portion of steam, air, gas, or 
vapour from the impregnating apparatus to pass into the steam, air, 
gas, or vapour chest, and cylinder, keeping them in a continual state 
of lubrication. 











ASSOCIATION OF FOREMEN ENGINEERS. 

On the night of Saturday, the 2nd inst., the ordinary monthly 
meeting of the London Association of Foremen of the Engineering 
Trades took place at their rooms, St Swithin’s-lane, City. Mr. Newton 
filled the chair on the occasion, and, after the routine business had 
been gone through, Mr. John Briggs resumed his series of Papers on 
the “ Resistance of Cast-iron to Internal Pressure.” He spoke of the 
direction of the forces within hydraulic cylinders when in use, and 
endeavoured to demonstrate and prove the truth of his previously 
stated theory, that there should be a standard of pressure and a limit 
to the thickness of metal employed in them. Referring first to the 
bursting of a large cylinder used in the raising of one of the tubes 
of the Britannia bridge, Mr. Briggs came to a consideration of the 
disasters which befel the hydraulic appliances used in the launching 
of the Great Eastern, These latter, he said, clearly went to show 
that the principles upon which press cylinders should be con- 
structed were not at all understood by those who were entrusted 
with the manufacture of those used in the first futile efforts to move 
the monster ship. In fact the Messrs. Tyier, under whom he had 
the honour to serve, had been applied to, after much dear-bought 
experience had been gained at Mr. Scott Russell's building-yard, by 
the authorities there, and they (the Messrs. Tyler) had recommended 
the use of iron cylinders to be worked at a lower pressure. This 
plan was subsequently adopted with success, gauges being attached 
to each cylinder, to show with precision the amount of pressure 
exerted iu each, After much more information of a practical 
nature had been given, the reader brought his remarks to a conclu- 
sion by stating it to be his conviction that in no case should cast- 
iron cylinders be exposed to a greater internal pressure than two tons 
on the square inch, whatever thickness of metal may be employed in 
their construction. The same principle ought to be adopted, too, in 
regard to cast-iron guns. 

Mr. Purvis, in commencing the discussion which followed the 
paper, stated it to be his opinion that the bottoms of cylinders should 
be cast much thicker and more dense, if possible, than the sides. 

Mr. Ives, on the contrary, thought that an extra thickness of metal 
often led to imperfection in the castings ; porosity resulting fre- 
quently in such cases. He believed that the cylinders of hydraulic 
presses should be formed of thin cylinders one within the other, on 
the Armstrong gun principle. 

Mr. Stabler differed from the notion that cylinders would not, if 
made of proper iron and in the best form, stand a greater pressure 
than two tons on the inch, He exhibited a diagram of a cylinder 
which he believed would not break under a less pressure than seven 
tons. ‘The diagram showed a series of corrugations on the external 
surface of the cylinder, and was in other respects of a novel form. 

Mr. Aydon objected to Mr. Stabler's plans, which would involve 
the manufacturers in practical difficulties, and be attended with no 
corresponding advantages. They would be costly cylinders and 
ineffective. 

Mr. Owens had made many experiments with hydraulic presses, 
and had seen them much used in the separation of railway wheels 
from their axles when oxidisation had taken place. He considered 
that almost everything depended on the quality of the iron used in 
the making of cylinders. If that were good, seven or eight tons 
pressure might safely be exerted. 

Mr. Owbridge agreed that the quality of the iron used was a 
great point. The injection nobs in cylinders should be cast—-not 
bored —for fractures usually commenced at bored injection holes. 
Mr. Bramah usually put the injection holes of his cylinders at the 
top instead of the middle of cylinders, and he believed that advan- 
tages arose from this. Moulders should study more than they had 
hitherto done mixtures of metal for particular purposes. 

Mr. Davis said cheapness of production was the great evil 
against which manufacturers had to contend. Those who used 
cylinders were too anxious to obtain them at a low cost; hence in- 
ferior materials were used, and accidents followed. 

Mr. Buckle, after some experience and much communication with 
makers of hydraulic presses, was convinced that the quality of the 
iron used was of the greatest moment, and next to that was the 
kind of fuel employed in smelting it. 

Mr. Keyte wished to make some remarks, but as they would ex- 
tend over a considerable space of time, and it was then near eleven 
o'clock, he would move the adjournment of the discussion, 

This being seconded, was agreed to, and the chairman having: 
announced that at the April meeting Mr. Ramsell would exhibit 
models of his patent undulated boiler-plate, declared the meeting at 
an end, 





Frencu Raiwway Trarric.—-A return issued by the Minister of 
Public Works shows that the receipts on the old lines amounted, in 
1860, to £14,220,846 on 4,259 miles, against £13,681,739 on 4,221 
miles in 1859, showing an increase of £539,107. The total receipts 
on the new lines were last year £2,107,703 on 1,430 miles, against 
£1,863,455 on 1,267 miles in 1859, showing an increase of £243,281. 
The aggregate receipts of the new and old lines for 1860 were 
£16,328,549 on 5,689 miles, against £15,545,194 on 5,488 miles in 
1859, showing an increase of £783,355, or 5 per cent, 

SAVINGS-BANKS IN THE Rarnway Service.—The first annual meet- 
ing was lately held at Manchester of the depositors in a provident 
savings-bank in connection with the Manchester, Sheffield, and 
Lincolnshire Railway Company. ‘The system adopted has the 
advantage of bringing the bank home, as it were, to each depositor, 
the rule being that any servant of the company may direct such 
amount as he thinks proper to be regularly deducted from his salary 
or wages, and entered on the fortnightly paybilis, and placed in the 
bank. ‘The report of the secretary, Mr. J. Rawlinson, states that 
the position of the bank is highly satisfactory. There have been 
during the year 375 accounts opened, eight closed and renewed, and 
84 closed. “he amount of deposits has been £2,060, in 5,139 sums; 
the repayments have amounted to £400; and the sum due to depo- 
sitors on the 20th of January, including interest, was £1,689. Mr. 
Chapman, the chairman of the railway company, presided at the 
meeting, and in moving the adoption of the report expressed his 
pleasure at the circumstance that the largest number of depositors 
were those who had not sums exceeding ds. invested, these being 
8,483 out of the 5,139 deposits. It showed that those who had very 
little to spare were trying to save it, and entering on the path of 
frugality. 
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LETTERS TO THE EDITOR. 
(Ve do not hold ourselves responsible for the opinions of our 
Correspoxdents.) 





HEAT AND STEAM. 
(To the Editor of The Engineer.) 


Siun,—I could not, nor do I bel lie ve any reader of yours could, for 
a moment believe that your article of the 15th ultimo on Heat and 
Steam was penned by the author of your previous editorial articles 
upon my lately published treatise. Tor this reason, and for this 
reason only, in my last letter I spoke of “ your writer,” and I am 
quite content, therefore, to leave your readers to judge whether I 
have been guilty of “ impertine nce,” or whether * * * is as 
temperate as * might well be in conducting a scientific discussion. 
But however this may be, I shall not dwell upon so sing ul a matter, 
but will a once proceed to the scientific questions at issue between 
“ We adopt the atomic theory, that is to say, 
“ the hyp othe ‘sis known by that name, because it has been found to 
“ be everywhere in harmony with facts. We adopt Dalton’s expla- 
“nation of diffusion for the same reason.” Now, this is conclusive 
on the subject ef vapour in water, as being in absolute harmony 
with facts, and even with visible illustrations of such facts and 
Dalton’s explanation of diffusion. * then adds, “ But Dalton 
never applied it to an alleged diffusion of steam in water, and it is 

‘ the question whether Dalton’s law is, or is not so applic able that is 
“now atissue. If it be so, Mr. Williams is right.” Now I here 
join issue with reference to this fact, in showing, that Dalton is so 
distinct in his statements as to leave no doubt on the subject. If 
Dalton has never made the direct application to the case now under 
consideration, it may fairly be attributed to the circumstance of no 
question having arisen which called for such direct application. 
He certainly never wrote a line which tells against the view which 
I have taken, neither can we blame him for not anticipating all 
possible cases to which his theory might be available. He could not 
do everything. Let us then inquire whether his reasoning and con- 
clusions, if logically considered, do not directly solve our present 
difficulty. 

He first, as the great elementary principle, laid it down, (11 the 
whole scientific world have since adopted it) that “ vapori-ed bocies 
“ cannot, on any scientific principle, be classed in a diilerent eater ry 
“ from permanently elastic fluids.” There can be no mistaking the 
meaning or application of this clearly enunciated axiom: and hada 
ease arisen which would have drawn him into the controversy, he 
was not likely to have directly disproved this, the very eleme nti wy 
principle of his theory, without having as clearly stated the grounds 
of such divergence, and informing us why, in this one partic ular 
ease, the vapour of water would be an exception in the category. 
But his next section is equally conclusive viz.— Homogeneous 
“elastic fluids (vapour being in the category), are constituted = 
“ particles (in the present day chemists all them atoms) which re pel 
“one another with a force decre asing as the distance of the centres 
“ of their particles. 

Consistently with these data we cannot err in applying them to 
the ease of the elastic fluid vapour. 

Again, * * — observes, “ The fact that these atoms have 
“assumed the state of vapour, is taken by Mr. Williams as proof 
“ that they existed in that state in the water.” Now, there could be 
no more legitimate inference from Dalton’s words, and to deny it 
would involve the necessity of denying Dalton’s theory of the water 
acting the part of a mere vacuum to such elastic fluids. But * 8 
goes on to say,—* Mr. Williams asks, where do they come from 
“if they did not exist in the water. We will answer him pre- 
“ sently, and will now only point to the fact, that if such atoms of 
‘“‘ steam did exist in the water, they must have existed in contact 
“with seven times their own number of unvaporised atoms at 
* 82 degre -es—the steam atoms imparting no heat—the water receiving 
* none, 

This is the true state of the case, with the exception that it is a 
pure assumption to suppose that the steam atoms, with their pro- 
perty of repulsion, are in “ contact” with the liquid atoms. 

With reference to the term “ liquid steam” * * — observes, 
“We have only shown that Mr. Williams’ theory would imply the 
“ existence of something which, if steam, has no recognisab le pro- 
‘‘ perty except its temperature, to distinguish it from water.” This 
is any thing but a legitimate inference from my statement, seeing 
that | have throughout insisted on the property of mutual repulsion 
as the great and essential characteristic of vapour, as it is of all other 
elastic tluids—a theory recognised by all authorities. 

Again, we have this unqualified statement, viz.—“* For a single 
“atom of water requires successive additions of heat before it can 

‘rise, as steam, from the heated liquid mass within which . retains 
nn the mechanical properties of an atom of liquid.” Not so, but of an 
atom of steam. * * * — should have added that such was 

* peculiar theory, but of which * offers no proof or justifi- 
cation. In this passage, however, we have these wholly unsup- 
ported assertions namely, Ist: That the single atoms of water 
require successive additions of heat before they can rise as steam. 
and 2nd, that the liquid mass is heated. If we admit these two 
propositions to be correct, the whole case is disposed of—this how- 
ever is but a begging of the entire question at issue. 

So on the subject of the non-conduetibility of liquids, 

asks, “Why this distinction between steam and other heating 
“bodies. If water cannot receive heat from vapour, it cannot 
“receive it at all [a palpable non sequitur] especially as the water 
‘““and steam atoms are identical in every respect, being indivisible.” 
Hereagain * * has omitted all references to that important 
property which destroys all identity, namely, that the liquid atoms 
are mutually attractive, and those of vapour mutually repellent. To 
this is added, what surely will not demand any reply, viz., “ For 
‘our part we see no reason for doubting that water is an excellent 
* conductor of heat. 
Again, ** We must deny in toto, that an ounce, or an atom of steam 
“existed in the water at 212° provided there was no ebullition.” 
Now the state of steam in the water, without ebullition, is identical 
with that when there is ebullition, On this point I have shown 
that ebullition is purely accidental, and dependant on the presence of 
some foreign matter towards which the steam rushes, and with 
electric rapidity, and which may be observed takes place when the 
thermometer indicates not 212°, but about 180°. 

It is not necessary here to adduce proofs: they are numereus in 
the section on ebullition. One, however, mi ry here be given. Ina 
vessel of water throw a number of small pieces, } inch square, of 
blotting paper, which will at once fall to the bottom. Then apply 
heat beneath the vessel ;—so soon as the temperature indicates avout 
180° the vepour will be seen rushing into groups at the bottom 
stratum, and forming globules, which, in their ascent, will be seen, 
lifting the papers on their way to the surface, 

Another powerful illustration of the existence of vapour in water 
may here be given,-—Let heat be gradually applied beneath a bottle 
of pure filtered water pntil the thermometer indicates even 218° or 
220¢ and without ebullition. Let some foreign matter, say a bit of 
brick, even of the size of a small pea, be dropped into the water, the 
result, will be, the immediate and rapid rushing of the vapour to such 
matter, and which, forming large globules, will rise, and forcing the 
water before them produce the effect of explosion—the temperature 
falling to 212 

But further.—“ We thus adopt the ground which Mr, Williams 
“seems to suppose is to give way under our feet. It appears im- 
“ possible to him that vaporisation and evaporation take place in 
* this case, at the surface and at the surface only.” 

I have shewn, in the section on vaporisation, that both vaporisa- 
tion and evaporation can take place at the surface, but that heat 
must be there applied, as the cause, and sine qua non of such vapori- 
sation. Now in the very ingenious theoryof * * * * # 
* below, given, it will be observed, that continued vaporization 
's Supposed to be effected, at the surface, but necessarily, without 
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further heat, ween J that the vessel of water was removed from it, 
and laid on the tabl Under such circuinstances all becomes tran- 
quil, with the sole exception of the process of evaporation, that is, 
the gradual escape from the surface of the vapour existing in the 
water. 

I now come to the statement which is made as an assumed answer 
to my queries, which were as follow--Where does the great cloud 
of steam which we see rising, and for a considerable time, from a 
a body of boiling water (after removal from the source of heat) come 
from? Where was it generated, and where is the heat which sus- 
tains the continuous evolution of steam ? 

To these simple questions we have the following, which for ori- 
ginality, I confess, I have not seen equalled :— 

“ But notwithstanding the mysterious property which the Great 
“Creator has bestowed upon matter,—that of receiving and accumu- 
“lating heat among its atoms,—no such accumulation can be perma- 
“nent. The water, being hotter than the air above it and other 
“matter around it, slowly gives off its accumulated heat on every 
“side. The repellent property of the heat among the atoms would 
“tend to separate them in every direction; but as any force 
“must always manifest itself first at the point of least resistance, 
“the surface atoms are the first to yield. The instant they begin to 
“leave the liquid mass, however, the heat enveloping them is pro 
“ tanto removed from the repellent force of that around the atoms 
“below; the range of repellent action is increased, and the tempe- 
“rature or inteusity of the heat is correspondingly diminished ; 
“thus the atom before it rises in ‘steam’ is in a condition to attract 
“say five times the quantity of heat which it originally had about 
“it. All this heat comes from that stored up be low, and before the 
“inertia and gravity of the atom of water can be overcome, the 
atom, thereupon, bounding up as vaporous water. This process 

“ goes on, successive strata ‘of surface atoms being evaporated until 
“the heat within and above the ryer mass is in equilibrium. The 
“ heat escaping at the bottom and sides of the vessel cannot in the 
“same manner collect around any atoms in those parts, since any 
“tendency towards the diverge nce of atoms there is restrained by 
“the unyielding sides of the vessel, and the temperature of the enve- 
“loping heat remains unaffecte 2d.” 

Here in the first place, more suo, all is assumed. That the 
water is “hotter,” the very point at issue. 2nd. The “ repellent 
“property ” is assumed by some peculiar agency to be among the 
atoms of water, and se parating them, thus giving a material c harac- 
ter to heat. With equal consistency might it be said that heat (un- 
connected with the vapour in the air) was ever exerting an active 
agency to keep the atoms at their several distances apart whatever 
that might be. 3rd. By the repellent action of the heat on the 
atoms of the liquid, the *y are said to rise as steam, “the range of 
“repellent action is increased, and the temperature or intensity of 
“the heat is correspondingly diminishe “1: thus, the atom, before it 
is, ina condition to attract, say, five times the 
“ quantity of heat which it originally had about it.” Ifthere be any 
intelligible meaning in this statement, and which may fairly be 
questioned, it is that the repellent force which acts on, and influences 
the liquid atoms, leaves them in a condition to attract heat. How 
the liquid atom is enabled to rise in the state, and obtain the pro- 
pe rties of steam, without further heat, is left to the imagination. 4th. 

All this heat comes from that stored up below, and before the 
“inertia and gravity of the atom of water can be overcome, the 

‘atom, the reupon bounding up as vaporous water..—That is, water 
with its attractive ne rty in union and harmony, with the repellent 
property of vapour 

Now all this may, possibly, have been imagined by 
there will hereafter however be no doubt that it must remain in the 
res sion of mere imag ination. Nevertheless with a 
se sit assure ad contide ‘nee, Cone ludes by saying “We hope we have 
“answered Mr. Williams fully.” Let the re ade ‘y compare my very 
short and distinet querie s, and the very ingenious theory here 
enunciated, and say, if this be a satisfactory or scientific answer ? 

In conclusion I would, with the privilege of an old man, call on 
* * to allow the next twenty years to pass, with the experience 
they will bring, before  * un submits to public criticism = * 
new theory; and further to endeavour to reconcile it to the whole- 
some test which Dalton, in concurrence with Dr. Hofmann gives, 
when he says, “that no conception was clearly grasped by the 
* intellect if it could not be vis sibly de »pie ted or embodied to the 
On the whole I believe the scientific world will 
simple and beautiful theory of the 
fluids in the liquid medium, as 
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* external sense.” 

continue their assent to the 

mechanical diffusion of all elastic 

laid down by Dalton, and which [ have in my treatise strictly and 

logically illustrated, in preference to the new theory here sub- 

mitted. Yours, Xe. Cuartes Wye WinuiaMs. 
Liverpool, 4th March, 1861, 


Sir,—With your permission I will now endeavour to ré ply, as 
briefly as possible, to Mr. Williams’ last letter. 

You and your readers will remember that I have received no reply 
to the most important part of my letter—that referring to his chapter 
on condensation, The only answer he gives to this is found in the 
ninth paragraph of his second letter, where he says (after quoting a 
sentence from my Ae ttter): “ From this it woul: _— that ‘V. P. 
is ignorant of the fact that vapour is always ris to the surface and 
ese. aping.” The po deduction is so very logical that it almost 
persuaded me that [ was ignorant of this fact; but a little reflection 
convinced me that this could not be the case, inasmuch as | had 
oceular proof, every day of my life, that vapour does eseape long 
before the boiling point is reached. Mr. 
vapour: © The vapour, as it is generated, becomes diffused through 
the whole body of the water, and it is only that portion which forn 
the up per str itum in this diffusion whieh ean ese ape. 

Now it is an established fact that, no matter what the depth, or the 
surface exposed, of any smell body of water, so long as the whole 
































quantity of water is the same, and the heat equal in intensity, 
precisely the same quantities of water will be vaporised in equal 
times. But, according to Mr. Williams’ theory, that body of water 
exposing the larger surface should give off more vapour than the 
other. 


We must not meke the mistake, howeyer, of supposing the heat to 
be appliedabove—as in the case of the sun's rays—instead of beneath, 
as the flame of a lamp or the heat of a furnace, 

Jn fact, the thing which puzzles me most is, how it is possible for 
any va “poe to reach the surface at all until the lower stratum of 
water is saturated; for if water is capable of absorbing 300 times its 
bulk of steam in a very few minutes, it is not very easy to see how it 
can let any escape in the commencement of the process ; and, stranger 
still, that ‘this vapour so esc aping should be constant in quantity, 
always bearing the same definite proportion to the whole quantity of 
water so long as the heat and time are the same. 

I would ask Mr. Williams are steam and vapour the same? If so, 
why does not the thermometer at once show 212 deg. on being 
immersed in water from which vapour is escaping? His explana- 
tion of this is unsatisfactory in the extreme. 

I would be almost content to hang ¢ the whole question on his 
chapter on condensation. I have already pointed out one anom: ily, 
to which Mr. Williams vouchsafes not one word of explanation. 
Until he does so 1 never can become a convert to his views, and I 
certainly was much surprised that he passed it over in silence. 

The paradox (for I can eall it nothing else) is this: that water, 
according to Mr. Williams, can receive heat from heated air, gases, 
metals, Xe., and also from steam passed through pipes surrounded 
by the water to be heated; but, méradile dietu, when this steam is 
brought into actual contact with the water, all the laws of nature are 
set at detiance, and the hotter body no longer imparts heat to the 

Stranger still, steam, which cannot come in contact with 
r, metal, &e., without imparting its he = and being condensed, 

can yet be brought in contact with water at 32 deg. without suffering 
any change, without losing any heat or elastic ity, the only effect 
produced “being an inerease of density. What is the reason of 
this? We certainly receive no satisfactory explanation from your 














correspondent. 


Williams says of this | 





Will Mr. Williams kindly explain what state this diffused steam 
assumes in the water? What is its density? We have no instance 
in chemistry of water absorbing a large qui untity of any gas without 
actually converting e¢ it (the gas) into a liquid, in fact, it is impos- 
sible to conceive how it could be otherwise, yet Mr. Williams 
gravely tells us that water will absorb 3U0 times its bulk of steam; 
and, strangest ofall, that this very steam, although remaining true 
steam, and retaining all its properties, is yet condensed into the 
300th part of the space it occupied just before, and this, be it re- 
marked, with a positive reduction of pressure. Mr. Williams may 
speak of miracles, but I think the annals of science cannot show 
anything to equal this prodigy. Mr. Williams might write a 
quarto volume of explanations and yet not exhaust such a subject. 

Mr. Williams is very fond of quoting Dalton, and yet one passage 
in reply to your able leader of the 14th ult. would go far to show 
that he does not understand him in some things. For instance, can 
anything be more--to say the least of it—unsatisfactory than the 
following, in the tenth paragraph of his reply to you (March 1st), 
he says—“ Dwelling on this word bulk, which I have used in the 
same sense as Dalton does, he asks, ‘What does Mr. Williams 
mean by the bulk? Does “the” mean any bulk, or does it mean 
a bulk equal to that of the water, or what other bulk does he mean ?’ 
This is but sorry quibbling. 1 have merely used the word bulk in 
the sense that Dalton has, and I am certainly not going to 
justify that profound philosopher or question the propriety of the 
term as he has given it. 

It is evident from the above that Dalton is in this case too “ pro- 
found” for Mr. Williams, for he himself does not understand what 
Dalton means; if he did, it surely could not be such a dreadful 
insult to that great man to explain a sentence made use of by him; 
if this offends Mr. Williams I beg to say that I will make him an 
ample apology when he explains exactly what “bulk” is there 
meant—when, in fact, he answers your question satisfactorily. 

The fifth paragraph of his reply to me is too long for me to quote 
now; but in reply to it | would remark that I believe water at 212 
deg. has its own bulk of steam diffused through it, and no more, 
and that this is the case, I believe, simply because steam will diffuse 
itself through the vessel, just as if the water were not present, ac- 
cording to Dalton’s law of diffusion; and I have every reason to 
believe that this is the very sense in which Dalton makes use of 
the word * bulk” mentioned by you. 

If Mr. Williams will take the trouble to read my first letter care- 
fully again, he will see that, by an error of the press, the words 

pe orfect non-conductor ” have been changed into “* perfect conduc- 
tor.” ‘The error was so obvious that I did not think it needed the 
correction which I now beg to point out to your correspondent, 
With regard to the sixth paragraph I challenge him to show that the 
“cloud-like forms ” he refers to can be produc ed by any other gas, 
or air, or vapour, than steam; or that they can be produce dby a current 
of steam sent to the bottom of the vessel, and allowed to rise through 
the water it contains ; in fact, too great a difference of densities will 
ve = this appearance taking place. 

. Williams has replied to my questions by asking others; you 
Bn e answered his questiom so admirably that you leave me nothing 
further to say, except that the views laid down by you in your last 
leader appear to me to be such an admirable e xposition of the laws 
of heat and steam, as regards the questions now at issue, that I am 
prepared to endorse it in every particular. 
have already trespassed too far on your space and kindness, 
but there is one thing | must still allude to. 

Mr. Williams persistently denies that water deprived of air can be 
heated to 275 deg., then exploding, so to speak, into steam.* Now, 
although I have read of this over and over in, I unfortunately 
forget where, but I think the experiment was first shown by 
Faraday ; perhaps some of your readers would enlighten us, One 
thing is certain, that a friend of mine saw the experiment performed 
at a public lectue, when the glass containing the water was broken 
to atoms. Mr. Williams has not yet shown what are the “ reckless 
assertions ” made use of by me. Vx we 

March Sth, 1861. 



























WHEEL GUARDS FOR LOCOMOTIVE ENGINES. 

Sir,—I have ventured to forward to you the annexed sketch, in the 
hope that you may deem it worth notice. 

No. 1 shows the way in which the driving-wheels and connecting 
rods of many loc omotives are placed. A is the framing of the 
engine, forming a footway all fod A reference to this sketch 
(No. 1) will show that between the unprotected side (B) of the driving- 
wheel and the connecting-rod there is only a footway of a few 
inches, thus endangering both the toes and heels of any driver or 
stoker who may go to the front of the engine to the sand-box, or 
elsewhere. It is but a short time ago that a driver, who was sanding 
the rails when coming into Blackheath station, slipped his foot, and 
had it much crushed and lacerated by the connecting-rod. ‘This was 
evidently caused by lack of room on the footway. 
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PLAN. 

By means of sketch No. 2 such accidents would be entirely 
avoided. I propose covering in the rod by a stout sheet-iren case, 
made with a suitable hinged lid to open as required (shown at C). 
Thus the rod would be as accessible as if there were no cover, and 
yet all danger from it prevented ; it would afford about 9 in. or 10 in. 
more footing for the men, and would serve as the place for the name 
and number. I would also close in the unprotected side of the 
driving-wheels at B, in Fig. 1, with a removable cover, as at D, 
Fig. 2, Thus much protection would be afforded to the men ata 
very slight additional cost. 

Allow me to recommend the above to those companies who value 
the safety and comfort of their servants. T. H. 

London, Febru: ary 2ist, 1861. 


* Mr. Williams, on page § "$2 of his book, quotes 
same effect.—Eb. E 
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RAILWAY MATTERS. 


Tue Midland Great Western dividend is at the rate of 5 per cent. 
per annum. 

THE Shrewsbury and Welshpool Railway is to be opened by the 
end of the year. 

Tue Exeter and Exmouth line is to be opened by the middle of 
April or Ist of May. 

Tue Glasgow and South Western dividend is to be at the rate of 
53 per cent. per annum. 

“THE amount of capital contemplated by the railway schemes now 
before Parliament exceeds £50,000,000, 

Hores are entertained that the Colne Valley and Halstead will be 
completed to Haverhill by the end of the year. 

Tue Shrewsbury and Hereford Company are about to erect 
cottages for the use of the labourers on the line. 

Tue Oude Railway scheme is, for the present, suspended, and the 
deposits will be returned to the subscribers for shares. 

THE Vale of Neath report includes a charge of £54,000 to capital, 
due to the increased weight of rails re-laid in the line. 

Tue Furness dividend is at the rate of 8 per cent. per annum. 
The capital account shows an expenditure of £586,954. 

Tue Margate Railway is expected to be open to Herne Ray in 
June, and to be completed to Margate by the end of next year. . 

Tue Eastern Union directors complain in the same terms as those 
of the Norfolk directors against the Eastern Counties dispensation. 

Tue South Staffordshire report shows an addition to the capital ac- 
count for new works, constructed during the last halftyear, of £48,624. 

Tue South Eastern Company lost £14,000 last half year, as com- 
pared with the corresponding period of 1859, by the failure of the 
hop crop. 

Tne North Staffordshire Company advertise for tenders for 8,000 
tons rails, 76,000 pairs of fishplates, 1,500 tons chairs, and 50,000 
sleepers. 

Tue London, Chatham, and Dover have ordered several large 
steam vessels for the continental traffic, two of which are now in 
course of construction. 

Tue Leeds, Bradford, and Halifax Junction dividend is at the 
rate of 6 per cent. per annum, as is that also of the Bradford, 
Wakefield, and Leeds. 

Tue works for the Bristol and South Wales Union are in progress 
for seven out of twelve miles over which the line is to extend. 
£94,798 have been expended. 

Tue Punjaub Railway Company paid last week £216,991 to the 
credit of the Secretary of State for India. The Madras Company 
made a similar payment of £78,770. 

Tue Bideford Extension directors, some time since; opened 
negotiations (since postponed), with the directors of the South 
Western for the sale of the Bideford line. 

Tue London, Chatham, and Dover have commenced the removal 
of warehouses and buildings in Holland-street, Blackfriars, the site 
being required as part of the Farringdon-street extension. 

By a decision in the Vice-Chancellor’s Court, on Wednesday, the 
Charing Cross Railway Company will be compelled to purchase the 
whole of St. Thomas’ Hospital, the price demanded being £750,000. 

At the late meeting of the North London proprietors, Mr. 
Herapath stated that there was one parish on the line of the South 
Eastern Railway, nine-tenths of the rates in which were paid by the 
company. 

The Stratford-on-Avon Railway, 9} miles long, has cost £188,944. 
The land, estimated at £10,000, has cost £14,000, and the require- 
ments of the Government inspector have swelled the outlay beyond 
the amount originally contemplated. 

‘Tue traffic returns for the railways of the United Kingdom for the 
week ending the 23rd of February amounted to £470,025, and for 
the corresponding week of 1859 to £443,990, showing an increase of 
£26,035. The Eastern Counties shows the large increase of £2,052. 

An influential meeting at Liverpool has resolved to petition Par- 
liament for authority to extend the Garston Railway into Liverpool, 
“the railways now existing, which have their termini in Liverpool, 
being altogether inadequate to the present state and rapid growth of 
the trade.” 

Tue Wansbeck Valley line is in progress at various points be- 
tween Morpeth and Cambo. When opened to Reedsmouth it will, 
in connection with the Border Union and Border Counties lines, 
complete a direct communication between the east and west coast, as 
well as to Edinburgh by Hawick. 

Tne works of the Forest of Dean Central having been stopped 
for want of funds, the contractor has expressed his willingness to 
resume them upon a proper arrangement, and the line from 
Moseley Green to the junction with the South Wales, is expected to 
be completed in three months. 

Tue North Devon directors have opened negotiations for the sale 
of their line to the South Western. As there is likely to be con- 
siderable delay, the line has been again leased, for one year, to Mr. 
Brassey, for £12,000. The receipts are increasing steadily, and the 
rent is said to be more than earned. 

Tue Madrid journals describe the opening of an iron bridge across 
the river Aragon, on the Pampeluna and Saragossa Railway, and 
state it to be the most remarkable work of the kind ever constructed 
in Spain. It has been completed with much rapidity under the 
control of M. de Salamanca and Mr. Kennard. 

Art the South Yorkshire meeting Mr. E. Denison, as chairman of 
the Great Northern, and as trustee for £170,000 of South Yorkshire 
stock held by that company, threw his whole influence against the 
lease to the Manchester, Sheffield, and Lincolnshire Company. The 
lease was adopted, however, by a large majority. 

Tue Caledonian report shows receipts for the half year of £404,714, 
an increase of £17,848 over the same period of 1859. The working 
expenses were £164,080. The dividend is to be at the rate of 5} per 
cent. per annum. £126,723 were expended on capital account during 
the half-year, of which £69,923 were on account of land and works, 
£27,700 on plant, and £29,100 on shares in the Lymington, Biggar, 
and Broughton Railway. The whole capital account stands at 
£8,890,599. 

A scueMe is on foot which promises to give a new and more 
direct route between London and Southampton. The Petersfield 
Railway Company are making a short line from Midhurst to Peters- 
field, the latter point being on the direct Portsmouth line. The 
Petersfield Company have made an application to Parliament for 
power to extend their line to Southampton. If authorised, this 
extension will complete an almost direct line between London and 
Southampton, and the South Western Company will be compelled 
to buy up and work the new link as a part of their system. 

Mr. Brvper, in presiding over the meeting of the Norfolk pro- 
prietors, made some sharp remarks relative to the Eastern Counties 
management. The accounts of that company, as affecting the 
Norfolk Company, “did not appear to be bond-fide as regarded the 
revenue for the half-year. Items relating to receipts and expendi- 
ture were omitted. Defalcations had occurred in the Eastern 
Counties establishment, but they had not been referred to in the 
report. In the Eastern Counties report it was stated that the sum of 
£10,900 had been expended in repairing bridges, but the joint coin- 
mittee, which was the judge of the expediency of this outlay, had 
not authorised it. He, for one, would never consent to the amalga- 
mation as proposed.” 

Tue Metropolitan Railway is expected to be opened for traffic in 
April, 1862. Mr. Fowler’s last report showed that 1,780 lineal yards 
of permanent archway had been completed. The stations are to be 
completed during the next autumn. They are now estimated at 
£100,000, and the entire line at £1,233,000. The Finsbury exten- 
sion, which the company have resolved to promote, is estimated at 
£450,009, with four lines of rails, and the Finsbury station is ex- 
pected to occupy about six acres, at £100,000 per acre, or £600,000 
in all, making the whole cost of the station about the same as that 
of the Great Western at Paddington. The whole cost of this 





wonderful line, of about six miles, will not probably fall much short 
of £2,500,000. £430,516 had been expended up to the date of the 
late report. 





MISCELLANEA. 

Tue Griffiths screws for the Warrior and Black Prince weigh 
35 tons each. 

A 60-in. cylinder pumping-engine is about to be put up at the 
East Grenville mine. 

1,811 vessels, valued at upwards of £2,000,000, were wrecked last 
year on the British coast. 

£49,039 of mining dividends were declared in February, including 
£17,500 on English and Australian. 

Ax engine has been started at the Trumpet United Mine, anda 
new engine is about being erected at the New Wheal Francis. 

Tue new steamships building in New York for the Pacific Mail 
Steamship Company have 105-in cylinders, and are for a 12 ft stroke. 


Tue guarantee fund for the Exhibition of 1862 now stands at | aie 
| genius, 


£383,":00, £10,600 having been added in the week ending on the Ist 
instant. 

Tut American Congress have passed a bill providing that no 
patent shall be extended on which the profits shall have exceeded 
100,000 dols. 

‘Twenty-Five Cornish pumping-engines reported in January gave 
an average duty of 51,900,000 Ib. lifted 1 ft. high by the expenditure 
of 112 Ib. coal. 

A tramway is being laid along the Bayswater-road, and we 
understand that, as usual, Mr. Train has planned a great banquet for 
the opening of the line. 

Tue Wellersley coal seam, lately discovered in the Newcastle 
district of Australia, is 9 ft. in. think, and is said to be the finest 
bed of solid coal in the southern hemisphere. 

On the Table Bay Harbour works at the Cape, £12,000 have been 
expended in nine months. A sea wall is in course of construction at 
Simons Bay under the direction of the Admiralty. 

A GRAVING-bOCK at Falmouth, 350 ft. long, 54 ft. wide within, and 
cased with granite, is expected to be opened for use within a month. 
About £36,375 have been expended on the works. 

Tur Hibernia, late the Leinster, built for the Galway line, has 
gone to Southampton, whence, soon after her trial, she will proceed 
to Galway to take her place on the Atlantic station. 

Tue Liwynhendy Colliery, at Llanelly, South Wales, has been on 
fire for upwards of a month. The amount of water poured in has 
had no effect, thus far, in arresting the progress of the fire. 

Tue Thames Tunnel receipts for the year 1860 were £5,755, of 
which £3,432 were expended for machinery, salaries, e., and £1,578 
were paid to the Commissioners of Loans, leaving a balance of 
£744. 

Tue Commission for establishing uniform weights and measures 
in Germany have recommended the adoption of the métre, The 
Diet, which will assemble in May in Frankfort, will decide on 
the adoption_of this recommendation. 

Ir is stated that the new bronze penny is being extensively coun- 
terfeited. A decided temptation to counterfeiting was of course 
furnished in attaching to the piece a nominal value much greater 
than it intrinsically possesses. 

A peputation from the Tees Conservancy Commissioners, relative 
to the establishment of breakwaters at the entrance to the river 
Tees, had an interview with Lord Palmerston on Wednesday, 
Mr. John Fowler, C.E., is engineer to the commissioners. 

Tue British and Irish Magnetic Telegraph report shows an ex- 
penditure of £756,623 on capital account. The receipts were nearly 
£91,000 for the year 1860, The preference dividends are at the rate 
of 7 per cent., and that on the ordinary stock 5 per cent. per annum, 

The Times’ Glasgow correspondent gives the dimensions of the new 
Cunard steamer Scotia, of the size of which such exaggerated 
reports have been made. She is to be 366 ft. long, 47} ft. broad, 
33} ft. deep, and 4,052 tons burden, The engines are to be of 900- 
horse power. The Scotia will not be larger, therefore, than the 
United States steamer Adriatic. 

Durie the week ending 2nd March, 1861, the visitors to the South 
Kensington Museum were as follow:—On Monday, Tuesday, and 
Saturday (free days), 5,295 ; on Monday and Tuesday(free evenings), 
5,112. On the three Students’ days (admission to the public 64.), 
1,310; one Students’ evening, Wednesday, 221. Total 11,938. From 
the opening of the Museum, 1,999,948. 

Tue following line-of-battle and other screw steamers are now 
under the sheds at Chatham Dockyard, building, and in various 
stages of progress—viz., the Bulwark, 91, 600-horse power; the 
Royal Oak, 91, 600-horse power ; the Belvidera, 51, 600-horse power ; 
the Rattlesnake, 21, 400-horse power; the Menai, 21, 400-horse 
power; the Reindeer, 17, 400-horse power; and the Myrmidon, 
4,250-horse power. 

Tue Rosario, screw steam sloop, the first vessel in the navy fitted 
with Rowan’'s engines, was tried at the Lower Hope on Tuesday, 
and the result has been reported at Woolwich as highly satisfactory, 
the engines supplied by Messrs. Scott and Co. of Greenock, per- 
forming 96 revolutions per minute, her draught of water being 10 ft. 
4in. forward and 12 ft. 8 in. aft, working up to 630-horse power, 
being nominally 150 only. The speed of the vessel was 10} knots 
per hour. 

Tue chairman of the Thames Tunnel Company, at the meeting 
in 1860, informed the proprietors that the directors had entered into 
a provisional agreement for the sale of the tunnel to a railway com- 
pany. At the meeting last week he added that the amount promised 
by the promoters of the railway was large, but not sufficient to pay 
the Government. The promoters came before Parliament with their 
scheme, but experienced a very strong opposition, which made the 
promoters feel that they had no hope of getting the bill passed 
through. The company was now open to an agreement with other 
parties for the sale of the tunnel. It was probable that the tunnel 
would ultimately be converted into a railway. 

Mr. Wiiuram H. Toorn’s paddling machinery has been for the 
past few days at work at 21, Rhodeswell-road, Stepney. The iron, 
previously warmed in a heater attached to the apparatus, is charged, 
5 ewt. at a time, into a horizontal, wrought-iron cylinder lined with 
fire-brick, and revolving about three times per minute. The brick 
lining is so put in as to leave regular projections, by which, during 
revolution, the iron is agitated and presented at all points to the air. 
The fire is maintained on a stationary grate, from which a circular 
flue opens into one end of the revolving cylinder. The whole fire- 
place, grate and all, is run to one side when it is desired to 
charge the cylinder or to withdraw a puddled ball. 











Tue Mechanics’ Magazine publishes results of trials lately made at 
Woolwich to test the power of resistance of Armstrong’s guns 
against the concussions of shot striking them externally. <A 12- 
pounder Armstrong gun was completely destroyed at the first dis- 
charge of a 9-pounder service gun fired at it, at a distance of 100 
yards. After three discharges at the Armstrong gun it was broken 
into many fragments. A 9-pounder service gun was subsequently 
fired at, at a distance of 50 yards, by another gun of the same size, 
but after being struck by six shots it remained uninjured. In one 
most important respect, therefore, the Armstrong gun is a most 
miserable failure. The cost of each of these guns, delivered prior to 
November last, was £2,000, 

Tue following appointments of engineers in the navy have been 
made since our last:—James Sangster, chief-engineer, to the Asia, 
for service in the Retribution; W. Hall, chief-engineer, to the Cos- 
sack; William Wotton, first-class assistant-engineer, to the Asia, as 
supernumerary, for hospital treatment; Charles P. Turner, first- 
class assistant-engineer, to the Icarus; William H. Rundle, first- 
class assistant-engineer, to the Asia, for charge of the Rinaldo; 
William C. Brewer, third-class assistant-engineer, to the Asia, as su- 
pernumerary, for hospital treatment; J. R. Cooper, second-class 
assistant-engineer, to the Trident; H. Thornton, second-class 
assistant-engineer, to the Fisgard, for hospital treatment; William 
Owen, first-class assistant-engineer, to the Indus, for temporary 
charge of the machinery of the Phabe; Henry Cooper, pro- 
moted to the rank of acting first-class assistant-engineer in the 
Skipjack ; and Augustus Stretton, acting third-class assistant-engi- 
neer, to the Fisgard, for service in the Monkey, 




















NOTES AND MEMORANDA. 

A stram whistle employed at a rolling mill at Toronto, Canada 
West, is 14 in. in diameter. 

Pror. Farapay has ascertained the specific gravity of osmium to 
be 21-4, making it the heaviest body known. 

Messrs. Bey en, Peacock, AND Co. frequently we!i the longi- 
tudinal seams of their locomotive boilers. 

Tue flow of the river Wandle, at Garrett's Mill, has been known 
to vary from 11,200,000 to 92,000,000 gallons daily. 

ALL American locomotives have bells, besides steam whistles. In 
a few instances the former weigh as much as 275 Ib. each. 

Tur term engineer is derived from the Latin ingenium, meaning, 
besides a mechanical device or contrivance, heart, mind, abilities, or 


Tue Spanish Government are establishing an extensive ordnance 
factory at Madrid. Much of the machinery has been imported from 
America, 

Tue length of streets in New York is 418} miles, in addition to 
11 miles of piers projecting into the rivers on both sides of the 
city. 

Or the Great Exhibition guarantee fund, £80,000 are subscribed 
by the railways, the London and North-Western guaranteeing 
£15,000. 

Eacu regular soldier in the service of the United States costs 
that country £160 yearly, a rate at whigh our army would cost 
nearly £24,000,000 per annum. 

Tne castings of the bridge over the Wear, at Sunderland, were 
originally made for a bridge of 410 ft. span, the design being that of 
Thomas Paine. 

_ Hotow connecting rods have been made for locomotives, by weld- 
ing 7; in. iron plate together around a mandril, the “stub ends” 
being welded in. 

Ir has been observed that the copper fireboxes of coke-burning 
locomotives wear much more rapidly from a thickness of 4 in. to 
2 in. than from 3 in. to 4 in. 

Most of the masonry of the Victoria Bridge at Montreal was 
sub-let for but about one-half the price paid by the Grand ‘Trunk 
Company to their contractors, 

Mr. Wicksrrev's sewage works at Leicester (the population of 
which place is about 70,000, cost £40,000; and the annual outlay in 
working them is about £2,500, 

_ Tue Liverpool locomotive, built by Bury, Curtis, and Kennedy, 
in 1830, had 6 ft. driving wheels, and ran, on some occasions, at the 
rate of 60 miles per hour, 

_Crors of nine quarters of wheat per acre were taken from con- 
siderable tracts of land in Hampshire, in 1857. This wheat weighed 
from 63 Ib, to 66 Ib. per bushel, and sold at 99 shillings a quarter, 


Mr. Farearn has found that when ordinary saturated steam is 
superheated, its expansion for the first 5 deg. is three times as great 
as that of air. As the superheating is increased the rate of-expan- 
sion gradually falls off to that of air, 

Ox raising portions of the Atlantic Telegraph cable, in Trinity 
Bay, the iron wires were found partially coated, in many places, 
with copper, which was supposed to have come from veins of copper 
ore known to exist under water off the Newfoundland coast. 

A rioat placed in the Clyde, at Victoria Bridge, Glasgow, at high 
water of spring tides, did not descend the river for more than 14 
miles in five days. It was estimated that, with the eMlux and reflux 
of the tide, the float would require a fortnight to descend 6 miles, 

A 106 of timber brought to London last year, from British Colum- 
bia, measured 129 ft. in length, nearly 4 ft. square at the butt, and 
28 in. square at the smaller end. It was perfectly sound and straight 
and truly square. It contained 1,302 cubic feet, or upwards of twenty- 
six loads. 

A sixate timber arch, of 275 ft. span, crossing a ravine nearly 
200 ft. deep on the line of the New York and Erie Railroad, U.S., 
has been recently taken down in consequence of apprehensions as to 
its security. It was built in 1848, and was believed to be the widest 
timber span extant. 

Soup copper tubes, now used to a considerable extent in America, 
are drawn from hollow cylindrical ingots, which are cast in iron 
moulds revolving some 2,000 turns a minute, The centrifugal force 
thus imparted to the melted metal condenses it into a solid state, 
Pure copper does not cast well when poured in the ordinary manner, 

Messrs. ‘Townsenv’s chimney, at Port Dundas, Glasgow, now the 
highest in the world, is 468 ft. high from the foundations, 454 ft. 
above ground, the outside diameter at the level of the ground is 
32 ft., and at the top 14 ft. The Port Dundas chimney is 18 ft. Gin. 
higher than that at the St. Rollox chemical works. 

M’Doveatt's disinfecting fluid, for disinfecting sewers, contains 
2 1b. of sulphurous acid for every ounce of carbolic acid, This 
quantity is considered suflicient to deodorise the excreta of 800 
persons for one day. This fluid is used in warm weather, at Croy- 
don, in the proportion of one gallon for every 20,000 or 30,000 
gallons of sewage, 

Tne directors of the Great Ship Company having been sued, last 
summer, in America, for infringement of an American patent, dated 
March 14th, 1848, for the combination of paddles and a serew in 
the same vessel, the Scientific American published statements going 
to show that a similar application was made by John Fitch, in a 
small steamboat run by him at New York, in 1797. 

Wuamst the Great Eastern was in America, and on a very light 
draught of water, she ran, according to the log signed by her first 
officer, Mr. Machen (formerly captain of the serew steamer Thetis), 
160 miles, in Chesapeake Bay, in 9h. 10 m., or 17-4 miles an hour, 
It was stated that these figures represented knots, and that the 
speed was actually 20} statute miles an hour, which, however, is 
hardly credible, 

Tue largest ferry boat in America is in use on the Jersey City 
ferry. It is 210 ft. long, 333 ft. beam (the main deck, extended upon 
“euards” to the outsides of the paddle boxes, being about 50 ft. 
wide), and the engine has a single cylinder 45 in. in diameter, the 
stroke of piston being 11 ft. The boat accommodates thirty teams 
and 2,000 passengers. The cabins (on deck) are warmed by steam 
pipes and lighted with gas made on board. 

Mr. Nasmytn communicated the plans of his steam hammer to 
Francis Bourdon, of the works at Creusot, France, in 1889, 
Bourdon, soon after, made a steam hammer, of the existence of 
which Mr. Nasmyth was unaware until May, 1842, when he imme- 
diately procured his English patent. James Watt was the first 
inventor of the steam hammer, and, in 1806, William Deverell 
patented it, his arrangement being almost identical with that now 
in use. 

Tue first planing machine is believed to have been made in 1794, 
at Messrs. Horrocks, Miller, and Co.'s works, Preston. It was 
designed for planing mule tracks, was 5 ft. long, had a cross beam 
and sliding tool, and the carriage was worked by hand through a 
drum and chain. Mr. Richard Roberts’ first planing machine, made 
in 1817, is, we believe, still in existence at the works of Robert 
Chidlaw, Great Bridgewater-street, Manchester. It was 5 ft. long, 
the carriage being moved by hand through a drum and chain. 


Ix Mr. Hawkshaw’s evidence before the committee on Westminster 
Bridge, he estimated, from the results of Mr. Mallett’s experiments, 
that a cast-iron plite of uniform quality and 1 in, thick, would 
remain in clear tresh river water for 3,362 years before bein 
corroded entirely through, provided but one surface were exposed, 
or 1,681 years if both surfaces were exposed. In the case of foul 
sea water it would take 506 years to eat through the plate if but 
one surface were exposed, or 203 years if both surfaces were subject 
to the action of the water. 
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FAIRBAIRN AND BARROW’S SELF-ACTING LATHES. 
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Fig. 1 is a plan view, Fig. $ an end view, and Fig. 3 a side view 
of so much of a lathe as will serve to explain the nature of the present 
improvement, by the late Sir Peter Fairbairn and Joseph Barrow, 
of Leeds. 

A is the bed of the lathe; B, the saddle; and C, the transverse 
slide, upon which are placed the ordinary slide-rests ; D is the guide 
or traversing screw, having a pair of clasp nuts a,a, which are made 
to disengage by a cam operated by a handle, but which are not 
shown in the illustration. Upon the guide-screw D is placed a 
bevel-wheel E, having an elongated hollow boss which turns in a 
bracket bearing on the under side of the saddle B. The elongated 
boss of this wheel forms a bearing for the screw D, and it is at rest 
when the saddle is being traversed to effect the “ sliding” operation. 
One end of the boss of the wheel E is slightly coned to receive a 
bush F of brass, iron, or steel, which fits into it as shown in longitu- 
dinal and cross section at Figs. 4 and 5. This bush is split along 
one side, and is forced in or out of the boss of the bevel-wheel E, for 
the purpose of coupling the wheel with the screw D or disengaging 
it therefrom, so that the wheel may rotate therewith or remain 
quiescent according to the nature of the work in hand. Into the 
wheel E gears a bevel wheel G, carried by a shaft G', which has its 
bearing in the under side of the saddle B. Keyed to the shaft G! is 
a spur-wheel H, which gears into an intermediate wheel | carried by 
an eccentric boss on the side of the saddle B. This wheel, by gear- 
ing into a pinion K keyed on to the traversing screw of the slide C, 
transmits rotary motion to that serew, which imparts the transverse 
motion to the slide. In order to reverse this motion it is only 
necessary to bring down the wheel I to the position shown 
and to throw it into gear with a pinion L, carried by a quadrant- 
arm L!, having the axis of the pinion K as itsfulerum. This pinion 
L being also in gear with the pinion K, will transmit a reverse 
motion to the screw and cause it to move the slide C in the reverse 
direction. 

Supposing now it is desired to stop the “sliding” and work the 
“surfacing” motion, the clasp-nuts a, a, are first disengaged from 
the traversing or guide-screw D by means of the cam before men- 
tioned, and the split bush F is forced into the coned socket of + he 
bevel-wheel E, This operation is effected in the followiag 
manner :—Aflixed to the rear end of the split bush is a collar 4, 
having an annular groove into which takes the pin of a lever e. 
Keyed to the fulerum of this lever is a segment rack d, into which 
gears a worm ¢ on a spindle, having its bearing in the end of the 
saddle, and carrying a hand-wheel # By turning this hand-wheel 
so that the lever ¢ will be rocked inwards, the bush F will be forced 
into the boss of the wheel E,and by reason of the bush being split it 
will close firmly on the threads of the screw D, and at the same time 
fit tightly into the boss of the wheel E; the serew and wheel will 
therefore be temporarily locked together, and the wheel E will 
therefore be caused to rotate at the same speed as the screw, and 
transmit that motion, through the gearing above described, to the 
traversing screw of the slide C; at the same time the saddle will be 
securely locked to the bed of the lathe. 





HENSON’S RAILWAY BUFFER SPRINGS. 

Fig. 1 isa longitudinal section of a bufferspring constructed accord- 
ing to the invention of W. F. Henson, of New Cavendish-street, Port- 
land-place. Fig. 2 isan end view. A is the head or movable part of the 
buffer, and Bis the box or fixed part, which is attached to the carriage 
or other vehicle ; C isa strong rod attached to the buffer head A, and 
guided in the box B; D is a volute made by winding a square or 
rectangular bar of steel upon a mandril, and causing each coil to 
wind upon the preceding one. The coils separate a little when 
removed from the mandril, which allows them freedom of action. 
This steel volute is hardened and tempered in the usual manner. It 
is placed inside the box B, resting against a shoulder E on the side 


of the box, which shoulder is eased yr sloped off @ little at the part 
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where the coil leaves it. So far the spring is similar to other volute 
springs which have been made or proposed. ‘The rod C has a 
shoulder in the centre, which rests against the inside of the conical 
or conoidal plunger F, and which has a spiral step corresponding to 
the volute D. The depth of the step varies according to the amount 
of motion or deflection which each coil of the spring is capable of 
bearing with safety. Thus, if the inner coils will safely bear a 
deflection or motion between each coil equal to one-third of that 
which the outer coils will safely bear, the depth of the inner steps 
will only be one-third of that of the outer ones; so, if the volute be 
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formed of a steel bar or round rod tapering or becoming thinner 
towards the centre, the inner coils will bear a greater amount of 
deflection, and the depth of the inner steps may be increased. Thus 
the spiral conoidal plunger should be made of such form that it may 
fit the volute when each coil of the volute is deflected to the full 
extent consistent with safety. Fig. 3 shows a longitudinal section 
through a buffer spring, which is made to rest with its central coil 
against a tixed conical or conoidal support F; Fig. 4 is an end view. 
The rod C has a shoulder in the centre, which rests against the cup 
C, so that on the buffer A being pressed inwards, the edge of the 
cup G presses against the outside coil of the volute spring D, thereby 
causing it to assume a conical or conoidal form as each coil comes 
into contact with the stepped surface of the fixed support F. 


Arustrona Guxs.—The amusing, although perhaps not very 
scientific purveyor of “ metropolitan gossip” for the Liverpool 
Albion, says:— When the French War Minister went to the 
Russian embassy, in Paris, a couple of years ago, and said: ‘ Here 
are the drawings of the Armstrong gun | have just got for 3,000f. 
*And here are the same drawings J got for 2,000f., and have had 
them these two months,’ said the knowing Kisseleff, Brunow having 
probably had them long before, in, London, for half the money, or 
perhaps no money at all; for when, as Mr. Scott Russell and others 
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lately showed, at the Society of Arts, our dockyards and arsenals are 
expressly open to French and Russian functionaries, although 
rigidly closed against those of such potential states as Muscat, 
Hayti, Venezuela, and the like, it is rather puzzling to understand 
why there should be any price paid for secrets by the ‘most 
favoured nation's’ officials. However, not only were the drawings, 
in their minutest specification, obtained, as stated, but 300,000f. were 
spent by the French Government in thoroughly testing the whole 
invention; and the personentrusted with the experiments pronounced 
the discovery ‘not worth three sous’—his own expression. Who 
was he? He was and is the head of an establishment in the centre 
of France similar to our Carron and Low Moor foundries ; and he 
himself is the authority for the fact now being stated here, as shall 
be circumstantially demonstrated if the truth be questioned. He 
placed no reserve upon the communication, or its authorship, both 
being well known in France, and therefore everywhere else, except 
here, which is just the place that those dwelling in it believe to be 
the focus alone of all the rays of knowledge, omniscience and penny 
newspapers being now equivalent terms with most of us. Is the 
Armstrong gun held then to be a failurein France? By no means ; 
it is looked upon as a success, a large success, but needlessly excellent, 
just as gunpowder may be far too expensive, and therefore will the 
French War Minister have nothing to do with it ; nor, consequently, 
will any other War Minister elsewhere, for they know that what is 
rejected by France cannot be advantageously employed against 
France. The special object of the gunmakers in France now is the 
attainment of the utmost possible simplicity of construction and 
application. The founder in question is incessantly occupied 
in simplifying the present rifled ordnance; and the reduction 
of every ‘twist’ or spiral, in a piece, of course compatible 
with efficiency, is regarded as a most material acquisition. The 
nearer a rifled gun can be brought to the smooth bore, in facility of 
use, the nearer does it approach perfection in the estimation of the 
French War Department. To this end all attention is now being 
given, and against that desideratum the Armstrong gun militates in 
every particular. It is a most complex arm; it is easily deranged ; 
its method of loading is intricate and perilous; its employment 
demands specially trained artillerists; its ammunition is peculiar, 
and easily spoiled; and the lead galvanises the iron, and renders the 
piece dangerous. Each and all of these are fatal objections in French 
eyes, not compensated for by the advantages it is admitted to possess. 
These are two, but they really amount to nothing in practice. 
First, the extreme lightness and consequent portability of the 
weapon. Yes, the gun is light enough, but so tremendous is its 
recoil that the carriage has to be most ponderous; so that what is 
gained on the one hand is lost on the other. Secondly, the immen- 
sity of its range. Yes, but quite superfluously so. When a pro- 
jectile carries four or five miles its value is triflingly enhanced by 
another mile or two, or even a dozen more, if that were possible. 
For all really useful purposes a limited range is as good as an 
illimitable one, the latter being convertible only to idiotic exploits 
on paper, like that ventilated in one of our most pretentious 
periodicals, this time twelve months, about a flock of gulls being 
killed by an Armstrong gun six miles off !—a canard which Sir 
William himself called the learned editor a goose for giving 
wing to without asking his buzzard brain what sort of gulls 
could be discernible at a tithe of the distance? But see what the 
Armstrong did in China, you will say. Just so; and it is seeing 
that which confirms all that the French foresaw. It is one thing 
acting leisurely against a comparatively unarmed enemy, like the 
celestials, and quite another thing against such an enemy as the 
French, with their canon rayée and ‘arms of precision,’ with which 
they are perfectly satistied as compared with ours, though far from 
satisfied as compared with what they hope to arrive at ere long, and 
towards which goal a step is being made almost every day in the 
year, in one or other part of France, the last stage, by whomsover 
reached, immediately becoming the point de depart for a fresh start 
There are other Anglofied performances in China, however, upon 
which the French look by no means with complacency, 
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TO CORRESPONDENTS. 
"Gente binding the volume can be had from the publisher, price 2s. 6d. 


%o* We must request those of our correspondents who desire to be referred to 
of machinery, apparatus, d&c., to send their names aud addresses, to 

which, after publishing their inquiries, we will forward any letters we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluiled as much as possible from this 
column. 











G. M. R.—At Woolwich, almost every day. 

C. P. C.—You can order the Railway Report through any bookseller. 

J. C.—Write to Troughton’s, Fleet-street, or to any maker of rules and mathe- 
matical instruments. 

W. C. (Cork).— Messrs. Peak, Frean, and Co.. of Dockhead, have been for some 
time making bread according to Dr. Dauglish's wrating process. 

R. M. (Coleford.)— We presume your communication is intended as an Adver- 
tisement, although our publisher will await further instructions from you 
before inserting it. 

PRoGRESS.—No proportions are fixed, but, for every cubic foot evaporated 
per hour, say § square foot grate, 4 square foot of Jfire-box surface, and 6 
square feet of tube surface. 

P. B.— We do not think the work has been published in England, It might be 
as well, however, to address Mr. Weale, of 59, High Holborn, or Messrs. 
Spon, 16, Bucklersbury. 

R. K. (St. Helen’s).—J/f they choose to proceed, and you do not oppose, we see 
no remedy for you. Why not ask for a definite arrangement at once, as no 
time is to be lost? If they refuse or delay this, there should be parties willing 
to join you in opposing. 

W. J.—William Thomas’ patent, dated 1st Dec., 1846, expired three months 

ayo, but Wm. F. Thomas has an additional patent dated April, 1853. He 
has also taken out still more recent patents, but that covering the general prin- 
ciple of forming the stitch by machinery is now open to the free use of all. 
. B.— Because, the moment the pump begins to draw, the steam rising from the 
boiling fluid rushes into the chamber of the pump, preventing the formation of 
ayn vacuum, To pump hot fluids, the pump must be as much below their 
level as will compensate for the elasticity of their vapour, and the friction of 
the fluid in entering the pump. 

P. R.—Such a case might raise a lawsuit, but our impression is, that the 
patent obtained under the second provisional protection would only hold for 
the additions made to the first. It is contrary to the spirit and intention of 
the law that any inventor should receive protection twice for the same inven- 
tion and for the same time. He would have to stand or fall, we think, on his 
iret provisional protection, and if he abandoned that, his invention would 
become open to the public. 


NORTH ATLANTIC TELEGRAPH. 
(To the Editor of The Bagineer.) 

Sir,—All praise is due to “‘ H. K.” for the splendid manner in which he 
treats the great question of ocean telegraphy in his letter of the 19th ult. 

I would suggest to the electricians of the deo—end especially to “‘H. K.” 
—the propriety of passing a current of electricity through a sample of cable 
in fresh sea water, under hydraulic pressure of twenty tons on the square 
inch of cable surface exposed, the same being prepared as the Valentia cable 
was. 

By this simple experiment ‘‘H. K.” might demonstrate, with oracular 
force, his theory of *‘ an empty glass bottle,” and the failure of the Valentia 
cable, and prove, by the simple law of hydraulics, the truth of his arguments 
of the pressure upon the cable when submerged at a depth of two miles, the 
success of which is not a nation’s gain, but the welfare and progress of the 
world. J.W. 

Leeds, March 1st., 1861. 

MEETINGS NEXT WEEK. 


InstiITUTION OF CivtL ENGINEERS.—Tuesday, March 12th, at 8 p.m. “On 
the North Sea or German Ocean, with Remarks on some of its Estuaries, 
Rivers, and Harbours,” by Mr. John Murray, M. Inst. C.E. 


Society or Arts.—Wednesday, at 8 p.m. ‘On the Best Method of 
Representing the Mineral Kingdom and Mineral Manufactures in the Inter- 
national Exhibition of 1862,” by Mr. D. T. Ansted, F.R.S. 

CiviL AND MECHANICAL ENGINEERS’ Society. —Thursday, at half-past 7 
p.m. ‘On Tunnelling,” by Mr. J. 8. Allen. 


Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
halj-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment, 


Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mk. BERNARD LUXxTON ; all other letters and 
communications to be addressed to the Editor of ‘Tus ENGINERR, 163, Strand, 
W.C., London 
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IRON PERMANENT WAY. 


How is it that iron has not long since taken the place 
of wood in every part of the permanent way of railways ? 
Iron is much stronger oa more dena than wood, 
and strength and durability would appear to be the 
chief requisites in permanent way just as they are in 
ships, bridges, buildings, and in most works of construction 
wherein the superiority of iron has been established beyond 
question. Can any one think of a quality, essential to the 
excellence of permanent way, which is possessed, in a 
greater degree, by wood than by iron ? It is not certain 
even that wood is cheaper, in first cost, than a proper 
combination of iron. Not, of course, but that iron way 
has been made to cost more than wooden-and-iron way. 
Something, we believe, like “elasticity” has been hinted 
in favour of wood, and something like “rigidity” against 
iron. This distinction has not, however, led to the adop- 
tion of wooden rails. It is in the sleepers only, as we are 
given to understand, that the supposed superiority of 
wood, in this respect, becomes available. Now if | 
“elasticity” is to be understood as that property whereby | 
cohesive matter, on being forced from its normal form, 
tends to resume that form, we think there are many shapes | 
in which iron has very much more elasticity than a log of | 
wood. We shall, of course, be answered that it is not in 
the form but in the substance itself that the superior 
elasticity of wood is available. An archer’s bow or a 
fishing-rod is more elastic than an iron bar of the same 
strength, but, besides this, a cubie inch of wood will 
absorb a blow which would react from a similar cube of 
iron. A foundation of masonry or of iron, through- 
out, would never answer for a ‘steam, or other heav 
hammer. The blacksmith would never secure his anvil 
to a rock nor to a casting of a ton weight. Wood, 
by slowly crushing in its own fibres, may be struck 
without injury to the iron hammer by which the blow is 
dealt. Railway sleepers, especially those of fir, are 
punched nearly through by the broad-footed iron chairs 
which, under great railway traffic, ‘are hammered into 
them. It is an abuse of terms, however, to call this want 
of peremptory resistance “ elasticity.” It is more like the 
“elasticity” of putty, lead, or tallow, which are anything 
but elastic. ‘i 

It seems anomalous that, in dealing with permanent 
way, we are to provide against blows ; but, of the wear and 
tear, not one tenth, aoohette, is due to the mere rolling 


























motion of the wheels, It is not the purpose of rolling 
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stock to inflict blows, but there is no doubt of the infliction. 
Until railway bars are mathematical planes, and railway 
wheels mathematical circles, there will always be blows at 
high speeds. If one half of a railway bar presents an 
ascending and the other half a descending gradient to a 
train in rapid motion, the moving mass, on reaching the 
summit, will still tend upward, and it will actually rise 
from the rails before gravity will have had time to act. If 
an engine were run, for its own length, up a slope of 45 
deg., and allowed to leave the top of sucha slope at a speed 
of 60 miles an hour, it would jump 60 ft. high and 240 ft. 
forward, the extent of the leap being as the square of the 
speed. The flanges of the wheels being from 1 in. to 1} in. 
deep, the wheels may rise by at least that amount without 
actually going off the line, and that their ordinary bearing 
surfaces are frequently clear of the rails, especially on 
rough lines, there is no doubt. Mr. Barlow, among others, 
has tried the experiment of white-washing a few lengths 
of rails, in one of which was a depression of half-an-inch. 
On sending a train over at high speed it was found that a 
length of about two feet of rail, at the depression, was 
untouched by a single wheel. 

Under the blows by which heavy rails are sometimes 
broken short in two, and their ends very frequently battered 
to shreds, wood by itself may answer better than iron as a 
support for railway bars. Not that wood is “elastic,” but 
it is compressible, and iron is not. As generally employed, 
however, this advantage of compressibility in the wood is 
to a great extent lost. The London and North-Western 
rail, for example, weighing 84 lb. to the yard, is supported, 
not on wood, but in chairs of the enormous weight of 45 Ib. 
each, these being placed but from 2 ft. 6 in. to 3 ft. apart. 
Now, whilst these chairs are in a few years knocked nearly 
through the sleepers, the rails are so battered in the chairs 
as to become frequently indented from { in. to 4 in., the 
chairs losing nearly as much in thickness through the 
bottom. The hammering by which such abrasion is occa- 
sioned, is certainly perceptible to the senses, and no iron 
permanent way with which we are acquainted (unless 
it be Barlow’s), is more rigid than the cross sleeper 
way so laid. Mr. Barlow, who planned a rail in 
which the iron was disposed in almost the worst 
form for strength, for steadiness, for 
and for elastic action under blows, did much to discredit 





maintenance, | 


. . . . . | 
iron-way generally, and his failure is constantly quoted in | 
disparagement of the efforts of those who, setting out upon | 


proper principles, have since endeavoured to combine all 
the requisites of good permanent-way without the use of 
wooden sleepers. It is a most notable fact, too, that when 
the Barlow rail was promoted by certain engincers, no 
complaint was ever heard that it bore too much at the 
surface of the ballast, and that it was, for that reason, liable 
to disturbance with every shower or every frost, this being 
the principal defect with which the varicties of iron-way 
now in use have been charged. Barlow's rail had an 
altogether superficial bearing on the ballast, but its failure, 
as is well known, was in no respect due to that circum- 
stance. The rail was deficient in that kind of stiffness 
whereby a load, applied at one point, is distributed, as it 
should be, over a length of several feet, and in yielding, the 
blow of the wheel was expended upon a small surface of 
ballast beneath. The effect was very much like what 


_ 


vinced that it was from no want of smoothness, steadiness, 
or practical adaptability of the iron way itself. Fifteen 
thousand pounds may be a small matter for the London 
and North-Western ilway Company, notwithstandin 
that their dividends are not as high as might be desired, 
but for the sake of a great principle we could have wished 
that the money had not been so readily thrown into the 
Willesden scrap heaps. 

There is not one member of the Council of the Institution 
of Civil Engineers who has had any direct experience in 
the maintenance of iron way, unless it be in that of the 
Barlow way, which everybody, Mr. Barlow included, now 
condemns. Yet notwithstanding that Mr. Fox, in his late 
paper on iron way, kept to a modest and scrupulous state- 
ment of facts derived from actual experience, these facts 
being highly favourable to the use of iron throughout, or, 
at least, with the exception only of the small packing 
pieces, he was at once charged with “ speculative opinions” 
by men whose whole knowledge of the subject was purely 
speculative. One eminent Member of Council objected to 
a “rigidity,” which, according to Mr. Fox’s facts, did not 
exist, and to an action of frost and rain, which, according 
to the same facts, had never been manifested. So, too, iron 
way was said to be expensive of maintenance, notwith- 
standing Mr. Fox’s facts, that his 14} miles required one 
man less for every two miles. Another er of 
Council, not less eminent, insisted that none of our present 
railways were safe at a speed greater than thirty miles an 
hour, but that by adding more metal here and more there 
they might be rendered safe for higher speeds. On no con- 
dition, however, would he adopt iron way, and he would 
recommend Government to sanction nothing in permanent 
way except what had been pronounced good by “ competent 
authorities,” or, in other words we suppose, engineers who 
happen to hold his own obstructive views, since Mr. Fox 
is, in such matters, hardly inferior as an “authority” to 
any member of the institution. 

The fact is that certain engineers have proved them- 
selves unable to deal properly with iron way, and they have 
determined to throw all their influence against it—a deter- 
mination which they avow in so many words. ‘The engineer 
of one of the metropolitan railways has assured us, verbally 
and in writing, that a certain variety of permanent way on 
his line is superior in all respects to the common cross- 
sleeper system. He has even authorised us to make any 
use we like of his statements, and we may say, therefore, 
that he is Mr. Sinclair, of the Eastern Counties, and the 
subject of his approval is the sandwich rail, which he 


judges simply by the results which it has disclosed in actual 


would follow if a train were run upon boiler plates laid | 4 
| line, and we shall not lose confidence in it until it has been 


flat upon broken stone or gravel. Macdonnell’s iron-way, 
modifications of which have given good results on upwards 
of fourteen miles of the Bristol and Excter Railway, is 
similarly deficient in stiffness, although a rib 3 in. deep is 
rolled on the bottom iron bearer, but the hard, jolting 
motion, consequent upon rolling over a small depth of iron 


laid on ballast, is mitigated by a wooden packing under | 


the rail. Mr. Adams’ girder rail, similar in form to the 
ordinary double-headed pattern, but 7 in. deep, has, there- 
fore, twice the stiffness of a 5-in. rail, and whether this 
great amount of stiffness is or is not desirable on general 


grounds, it secures the distribution of an applied load over | 


an extended surface of ballast, the bearing being taken on 


use, under unfavourable circumstances. Yet Mr. Sinclair 
very plainly intimates to us that there is an influence 
opposed to the introduction of this rail, against which it is 
useless for him to contend, and that should the same acci- 
dents happen upon his sandwich as upon his cross-sleeper 
way, there is no telling to what extremities he might be 
put. This state of things is unworthy of the profession, 
but in the absence of a sifting of professional acts and 
doings, like that afforded by the South Eastern “tunnel” 
case, we must be content to leave the battle with careful, 
clear-headed, and conscientiously bold champions like Mr. 
Fox. The girder rail, which, in most respects, appears to 
be superior even to the modification of the Macdonnell rail, 
is, and has long been, in successful use in the North London 


condemned on at least as good authority as that upon which 
the heavier pattern of the same class of rail was recom- 
mended to the London and North Western Company—this 
authority having been that of Messrs. Robert Stephenson 
and Joseph Locke. 


THE SOUTH-WESTERN RAILWAY DISASTER, 

THE verdict in the case of the disaster whereby Dr. 
Baly lost his life was not unexpected. It was an “acci- 
dent” after all. If there were any defects in the per- 
manent way or in the wheels of the train, the prepon- 
derating evidence went to show that they were immaterial 


broad elastic angle irons secured to the sides of the rail, | defects, indeed of no particular account,—that, with a prac- 


between the upper and lower tables. 


In strength, steadi- | tically perfect line and equally perfect running gear under 


ness in the ballast, convenience in packing, and general | the engine and carriages, the latter went off and down an 
adaptability to all the requirements of permanent-way, | embankment, purely from “accident.” There was no ex- 
the “ girder rail,” both in principle and in practice, | cessive speed; in fact the speed had been slackened on 
appears to possess great merit. Mr. Stephenson and Mr. | passing the junction. But one very broad fact is apparent, 
Locke were so much impressed with its advantages, after | 


having inspected a short length which had withstood a 
heavy traffic on the Great Northern Railway, that they 
recommended the London and North Western Company, in 
a report of which we have a copy, to put down twenty 
miles of the iron girder way forthwith. Instead of twenty 
miles, iron for tive miles was finally ordered, and of this 
about one mile was laid near Pinner, a few miles from 
London. The rails were put down in loose sandy-loamy, 
ballast, and, as would have been the case with any kind of 
way, this caused some trouble. One going over the line, 
however, at upwards of forty miles an hour, it appeared 
very smooth, and we had no doubt that, unless some plan 
of iron way still better was brought forward, the “ girder” 
would be gradually extended over the whole London and 
North-Western system. Being again in the neighbourhood, 
we went, with a friend, to see how the iron way was coming 
on, when, much to our surprise, we found it had been 
peremptorily taken up and stowed away in the stockyards 
at Willesden. We have generally found platelayers com- 
municative upon our intimation of familiarity with the 
mysteries of their craft, but none of the men who had 
“ assisted” in the removal of the “ girders” knew where- 
fore they were taken up. On unburrowing them at 
Willesden we found the rails, angle-irons, tie-bars, and 
bolts, as perfect as any similar work just from the rolling- 
mill. There were rails which were not exactly straight, 
but of the one thousand tons of new iron of the same 
patterns, then in stock, the rails which had never been laid 
appeared to be still more crooked, whilst, with proper 
appliances for straightening the whole could have easily 
been brought into practically perfect line. Why this 
costly experiment was abandoned without any intimation 
to either of the distinguished engineers upon whose advice 
it was undertaken, we are still ignorant, but we are con- 





or else we are all ignorant, not only of practical railway 
engineering, but of the laws of matter and of motion— 
this fact being that, on a line in ordinary condition, with a 
train in ordinary condition, and at an ordinary speed, the 
train would not have gone off. It did go off, and this single 
fact inevitably proves something wrong, and something pre- 
ventible. If nothing was wrong, then nature admits ex- 
ceptions to her own laws, and the train which flies, this 
hour, along an absolutely level and absolutely straight line + 
of railway in perfect order, may fall a victim to forces 
which, according to all principles of mechanics, cannot be 
generated under such conditions of motion. 

No one will deny that it would be impossible for an un- 
yielding body, 4 ft. 8 in. wide, to be comprised within a 
space of 4 ft. 73 in. If the 4 ft. 8 in. represent the extreme 
width from the bearing face of the flange of one railway 
wheel to that of the opposite flange on the same axle, and 
if the 4 ft. 7 in. represent the gauge or minimum width 
between the inner edges of the rails, between which these 
flanges are to pass, any one can predict that the wheels 
must rise from, and possibly be thrown from, the rails, in 
the attempt to pass, especially if this attempt be made at, 
say, thirty miles an hour. Yet at the Epsom junction, 
where the late “accident ” occurred, Colonel Yolland, the 
Government inspector, and Mr. Joseph Beattie, the loco- 
motive superintendent of the London and South-Western 
Railway, have both testified that the gauge was three- 
quarters of an inch “ tight,” or three-quarters of an inch 
less than the standard of 4 ft. 8} in., or even 4 ft. 82 in.— 
the more usual standard of the narrow gauge. The width 


between the bearing edges of the wheel flanges is seldom 
less than 4 ft. 73 in., and is not unfrequently 4 ft. 8§ in. ; 
and in the attempt to run between rails which were at 
exactly the same or a less distance apart, the wheels must 
inevitably be thrown out. In none of the reports which 
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we have seen of the coroner’s inquest has this “ tightness ” 
of gauge been referred to asa matter of any considerable im- 


. portance, notwithstanding, too, that Mr. Beattie distinctly 


stated that “it would certainly account for the carriages 
rising.” Colonel Yolland spoke of some lamination in one of 
the rails at the point where the gauge was narrowest, but 
we do not understand whether we are to suppose that it 
was the mere lateral projection of a thin splinter of iron, 
or of a mass of adhering splinters, that reduced the gauge 
by three-quarters of an inch. But no one treated this dis- 
turbance of gauge as a matter for which anybody could be 
responsible; 1t was spoken of as being narrow or “ tight,” 
just as we would say that a highway was three quarters of 
an inch wider or narrower than a certain arbitrary 
standard. Any one can imagine the effect of an abrupt 
projection of three quarters of an inch from the inner edge 
of cither one of the pair of rails in a line of railway. We 
are not to suppose, however, that it was an abrupt projec- 
tion, but a gradual encroachment of one rail upon the space 
properly belonging to the wheel flanges. If, midway in a 
rail 18 ft. long, a deviation of in. occurred from a straight 
line passing through the ends of the rail, it would, apart 
from the “ binding ” of the flanges, be the same as a curve 
of but ten chains radius, and if the protrusion of + in. were 
gradually attained in a distance of 6 ft. it would corre- 
spond to the deflection in a curve of but 300 ft. radius. Let 
any one reflect whether, in striking a curve of 300 ft. radius 
at a speed of twenty-five or thirty miles an hour, a train 
would be likely to keep the rails, even supposing that there 
was plenty of clearance for the flanges, which, in this 
case, we have every reason to believe there was not? 


Would it be any wonder, either, if the tyre of any one of 


the wheels, we will suppose a tender wheel, striking such 
a protruding surface with a velocity of even 36 ft. per 
second (at a speed of 25 miles an hour), should be forced 
away from its fastenings ? 

If the gauge was, as Colonel Yolland and Mr. Beattie 
both testified, three quarters of an inch too narrow, we 
not only cease to wonder at the cause of the catastrophe, 
but we may set it down as impossible, under the cireum- 
stances, that the train could have kept on the line. Some 
of the wheels would rise, at any rate, higher than the 
depth of the flanges, and, with the powerful side thrust 
already imparted, it is hardly probable that they would fall 
again in their proper places. The almost absolute cer- 
tuinty that a train, running at 25 miles an hour, would 
leave the line at a sudden contraction of ? in. in the gauge, 
prevents us from understanding how, after hearing Mr. 
Beattie’s and afterwards Colonel Yolland’s evidence, the 
least doubt could have remained as to the cause of the 
disaster, and still more how it could have been found, even 


by a jury ef tradesmen or farmers, an “ accident.” We do 


not like to suppose that a stricture of gauge, to the extent of 
an inch, more or less, is not a matter of personal responsi- 





bility, but one of those little irregularities which may be | 


looked for on the best regulated railways. 
care and instrumental accuracy, in laying and maintaining 
the permanent way, the standard gauge might be any 
gauge from 4 ft. to 6 ft., according to chance or the plate- 
layer’s notion of measurement by inspection. There is not, 
perhaps, an instance among all human contrivances, where 
such perfect parallelism, in proportion to the length of the 
lines, is necessary as ina railway. Upon the preservation 
of this parallelism the safety of all railway travellers 
depends. Parallelism is almost the synonym of good line, 


Except for | 


and no railway company, who permit their servants to | 


overlook or neglect this all-important requisite, can be 
held blameless in the disasters which are almost certain to 
follow. 
Yolland’s testimony upon this point, we can only say that 
if the line of the London and South-Western Railway, at or 
near the Epsom junction, was three-quarters of an inch too 
narrow, the company were as culpable asif they had allowed 
a broken axle or a loose wheel to be sent out under any 
one of their trains; still more culpable, indeed, for whilst 
cither of these defects would have been likely only to cause 
adisastrous accident, the narrowness of the gauge would 
almost inevitably do so. We shall have made a decided 
mistake if the individuals injured, and the relatives of those 
killed by the disaster in question, do not proceed to enforce 
this view of the responsibility of the railway company. 


REAT AND STEAM, 
HloWEVER often it may be asserted that * tigures will not 
lie,” we are all aware that in the worst cases of mathema- 
tical falschood it is tigures only which, collectively if not 


Although even yet we can hardly credit Colonel | 


individually, are guilty. They are capable of the readiest | 


perversion to the worst purposes, and Mr. Williams has 
given us proof that Dalton’s laws of diffusion are not less 
open to abuse. We regret, in giving place to his last com- 
munication, to be compelled to suppress throughout the 
eepeated impertinences of which Mr. Williams is guilty 
in addressing us, the more so as it is our wish to give him 
the fullest opportunity of defending his extraordinary views 
in our columns. With regard to his allusion to tle impro- 
priety to which we called his attention last week, and which 
he has not serupled to repeat, we must remind him, once 
for all, that he cannot be permitted, in seeking to destroy 
the force of the arguments brought against him, to violate 
any of those rules of common courtesy which are univer- 
sally recognised as binding on all who discuss, in a public 
journal, the editorial opinions which it may have advanced. 
Chat he may run no risk of misunderstanding us on this 
point we may inform him that whilst his communications, 
if properly addressed, will be always welcome, none in which 
he addresses us in the third person will be again admitted 
to our columns. 


an atom, so far as such a thing has been con- 
ceived, and its existence proved by the authors of the 
Atomic Theory, is always an atom, unchanged and un- 
changeable. Gold and silver, iron and copper, and num- 
berless other simple and compound atoms, freeze at a 
certain temperature into solids, which is simply the converse 
of the fact that just on the other side of that temperature 
they fuse into liquids. Ata higher temperature, or, more 
correctly speaking, when interpenetrated with a. still 
greater quantity of heat, as from the action of the voltaic 
battery, gold and silver are converted into vapours, and, 
as they are thus converted by heat, there can be no doubt 
that, were not the heat abstracted by any other substance, 
they would remain permanently as vapours. Water and 
metals are similarly affected by heat, although. from the 
difference in their cohesive powers and specific gravities, the 
phenomena of congelation, liquefaction, and vaporisation 
occur with different quantities of heat and at different tempe- 
ratures. But under all circumstances the atomic constitu- 
ents of material bodies are, upon the Atomic Theory, solids, 
incapable of change of any kind whatsoever. Until Mr. 
Williams has reconstructed the Atomic Theory upon evi- 
dence which men of science will accept, his assumption 
of, and all his consequent deductions from, the existence of 
such a thing asa “liquid atom,” are proofs either of his 
ignorance, contempt, or oversight of the elementary prin- 
ciples of chemistry. We might perhaps suppose the former; 
upon his own admission, in his book, that he is not a 
“ professional chemist,” but, when he informs us that he was a 
pupil of Higgins, who was among the first propounders of the 
Atomic ‘Theory, such a conclusion would be uncharitable. 
That he can despise a principle which, until disproved, 
disproves him, is hardly supposable either ; and so this ap- 


pearance of ignorance or contempt is due more likely to | 


an oversight, which, however, he cannot plead in extenua- 
tion, and which is quite as fatal to the conclusions into 
which it has led him. 

Starting out upon this idea of a “liquid atom,” as dis- 
tinct from and unlike a supposed “vapour atom,” Mr. 
Williams has applied Dalton’s principles of diffusion to that 
of steam in water. For the purpose of this appli- 
vation he has assumed that between steam and water 
there can be no interchange of heat whatsoever, an 
assumption from which all our innate conceptions and 
elaborated knowledge of heat instantly revolts, especially as 
no reason is assigned for this assumed exception to what is 
believed to be an universal law of nature. It is fair to, 
although severe upon, Mr. Williams, to refer to the 
explanation which he attempts in support of this assump- 
tion. It is that water, being an alleged “ non-conductor” 
of heat, must, by the very necessity of the case thus 
implied, be a non-recipient of heat. Very well: if water 
cannot receive heat, it is not only an exception to every- 
thing else in nature, but we cannot produce steam at all, 
since steam is nothing but water, atomically surrounded by 
the influence of heat, or, even to adopt Mr. Williams’ 
notion, water in union with “an equivalent of heat.” 
Prove that water cannot receive heat, and you simply 
prove that steam cannot exist or be produced, or, at the 
very least, that “the won of one atom of the liquid with 
three units of heat,” which is Mr. Williams’ definition of 
a “ yapour atom,” is impossible. To all this, and to the 
fact that if steam be diffused in water it must be in a state 
of density, nearly equal to that of the liquid, Mr. 
Williams only replies that “it is the legitimate application 
of Dalton’s great law,” which is much the same thing as 
insisting that “ figures will not lie.” Although there is no 
light in which Mr. Williams’ “ legitimate application” 
can be viewed which does not instantly present incon- 
sistencies and contradictions of received natural principles, 
we may mention one more in which this ‘legitimate applica- 
tion of Dalton’s law confronts us with an impossibility. 
Mr. Williams admits that if steam will not impart its 
heat to water, it will readily do so to any other substance, 
or, at least, to the metallic vessel in which the water and 
steam may be contained. So, also, he insists that the con- 
tact of an atom of water with a metallic surface hotter 


| than itself, or, more accurately, hotter than 32 deg., will 


be attended with the instant conversion of the * liquid 
atom” into steam. Now, in water in which the thermo- 
meter indicates 212 deg., Mr. Williams insists that there 
are say seven atoms of water to every one of steam, and 
hence there must be at least seven times as many atoms of 
water as of steam in contact with the sides of the vessel. 
Now how is it that, whilst the sides of the vessel are at 
212 deg., or, indeed, whilst their temperature is falling to 
even 33 deg., that they are not constantly generating seven 
atoms of vapour for every one already in contact with the 
sides? The legitimate application of Mr. Williams’ 
theory would require that this should actually be the case. 
It seems logical enough that if water cannot remain as 
water in the presence of a temperature above 32 deg., it 
cannot, when vaporised, be condensed at any temperature 
above that limit, and that surfaces of 40 deg., 50 deg., 
60 deg., &c., must be heating and steam-gencrating, instead 
of cooling and steam-condensing surfaces, even when the 


apparent temperature in the water, as manifested to the | 


senses, or by the thermometer, is from 100 deg. to 150 deg. 
higher. It may be true, nevertheless, that Mr. Williams 
is only “applying Dalton’s great law,” but were Dalton 
living he might well seek protection from so zealous a 
disciple. We do not suppose that Dalton intended his law to 
apply to the diffusion of water in water any more than to 
that of hydrogen in hydrogen, but to the diffusion of one 
gaseous body in another, or in a liquid, of a different 
atomic character. ‘To speak of the diffusion of steam in 


| water is the same as to argue the diffusion of steam in 


Mr. Williams, it is to be borne in mind, is the first person | 


who, in attempting the interpretation of the Atomic Theory 
of matter, has sought to establish the existence of such a thing 
as aliquid atom. His whole theory of vaporisation rests upon 
the assumption that such a thing does exist, and that, under 


certain circumstances, this atom is expanded, and otherwise | 


changed, into something which he calls a vapour atom. 


That a liquid is composed of atoms is comprehensible, as it | 


is also that these atoms, in closer proximity, may con- 
stitute a solid, or, when separated, a vapour. 


| 


steam, or of water in water, since, disregarding the different 
quantity of repellent influence by which their atoms are sur- 


rounded, they are identical. Mr. Williams hasapparently de- | 


voted so little attention to the real difference between steam 
and water that he considers that to apply the obvious and 
solitary distinction which all our knowledge of heat and 
matter alone justifies, is to go into “the region of imagi- 
nation.” In this case everything depends upon whose 
imagination is appealed to, Mr. Williams’ or our own, or 


But | that of any one or all of our readers; and the extent to 


which it is necessary, in any case, to resort to imagination 
will depend upon how far the imaginer is ignorant of first 
principles. Here Mr. Williams appears somewhat to dis- 
advantage, else he would readily perceive that to argue 
the fact of force in heat, or that it can interpenetrate and 
separate atoms of matter, is not to argue that it has a 
“material character” at all, since no matter in nature is 
possessed of force, of any kind, matter everywhere being 
obedient to force. We have never yet heard of a material 
conception of the force of gravitation or that of cohesion, 
of that of attraction or of repulsion, of that of heat or of 
electricity. The water of steam is material and has no 
force: the heat is immaterial and has all the force which 
we attribute to the steam. 


Mr. Williams still further proves how far he has over- 
looked the invariable action of heat, by his hasty assump- 
tion that, because he can induce the convergence of 
globules of steam in water at 180 deg., or in water quietly 
heated to above 212 deg., there must have necessarily been 
a previous existence of the steam in the water. He cannot 
perceive how it is that the visible appearance of the steam 
at the bottom of the vessel of water merely denotes that it 
is then forming, and not that it was, previously, formed 
and “ diffused.” His blotting-paper experiment, if made 
in ordinary water, not previously boiled, will result in the 
grouping of bubbles of ai, and if in water previously boiled, 
so as to expel the air, any convergence of steam will 
be due to the fact that the blotting paper obstructs the 
process wherein the lower strata of atoms would otherwise 
impart their heat to those above; the lower atoms being 
completely vaporised, and having to force aside the blot- 
ting-paper before meeting with cooler atoms, the effort 
being increased as the boiling point is approached, because 
the superior atoms are then in a condition to receive but 
little heat. Mr. Williams’ other “powerful illustration” 
is equally powerless in proving the point for which he con- 
tends, inasmuch as to drop in a bit of brick, even of the 
size of a small pea, simply displaces the water, the frag- 
ment tending, in its descent, to leave a void behind it, just 
as would a ship with a blunt stern in sailing upon the 
ocean. Into this void, as it forms, successive atoms of 
water, surrounded by heat, are forced, just as they are 
forced from the surface in the course of superficial evapora- 
tion, when caused by heat already stored up in the water, 


rene ° ? sy 
‘and, as Mr. Williams rightly mterprets our meaning, 


without the addition of further heat, since that already 
contained may be sufficient for the purpose. Mr. Williams 
loses all consideration of the ordinary behaviour of heat, in 
the pursuit of his idea that, upon the instant when liquid 
water receives any heat at all, it must become steam, for- 
getting that, if steam be formed ¢x the water at all tem- 
peratures above 32 deg., it would be impossible to condense 
it when “ diffused” in water until the metallic sides of the 
vessel had fallen below 32 deg., since a plate, at, say 100 
deg., could never cool atoms of water to 32 deg. 

It is, then, we must suppose, in an oversight of natural 
principles, or an habitual resort to imagination on the part 
of Mr. Williams, or else from a neglect on our own part 
to employ language adapted to the full expression of our 
meaning, that he cannot comprehend our answer to his 
question as to the origin of the steam in the “pan experi- 
ment.” Merely presuming that he «wishes to comprehend 
it, we will once more endeavour to make our meaning 
plain. 

All matter, water included, will absorb heat faster than 
it can radiate it, else if could never be heated. Whilst 
the absorption and accumulation, in excess of radiation, 
are going on, the atoms of water are slowly separating 
at all points, the influence of the heat being to 
force them asunder in every direction, an influence which 
is opposed by the attraction of the atoms for each other. 
Each atom being surrounded with a certain quantity of 
heat, the intensity of this heat, owing to the proximity of 
the atoms, is, say, 212 deg. at the commencement of the 
experiment. The fact that a quantity of heat manifests 
itself at a given temperature is not, however, an indication 
of what that quantity of heat may be, any more than a 
pressure of 100 Ib. to the square inch ina boiler of unknown 
dimensions is an indication of the quantity of steam which 
the boiler contains. ‘Temperature is but the indication of 
the extent to which the influence of heat around any atom, 
or in any assemblage of atoms, is restricted within space, 
the same temperature applying to different quantities of 
heat, just as the same pressure may apply to different 
weights of steam; whilst the same quantity of heat, in pro- 
portion to the space or range within which it is opposed by 
other heat, may have a corresponding inverse range of 
temperature, just as a given weight of steam may expand 
to the lowest, or, if its heat be preserved, be compressed to 
the highest, pressure. The repellent influence of the heat, 
in union with the water in the pan, tending constantly to 
separate all the atoms of water, those at the surface, 
although subject to the same force of attraction as the 
others, have a less superficial resistance to rise against than 
those below them, and are consequently the first to leave. 
In other words, it is absolutely easier to detach an atom 
| from the surface of the water than to expel one from below 

the surface, and, the separating force being everywhere 
equal, the atom which is detachable with the least force 
must go first. It takes its heat with it on starting into 
motion, and as the distance within which its heat is opposed 
by that surrounding the remaining atoms is thus increased, 
so must the temperature, or intensity of the heat, sur- 
| rounding the rising atom be diminished, unless it be 
followed by further heat radiated from below. Until it has 
risen so far as to be beyond the range through which heat 
may be imparted from below, the still rising atom does re- 
ceive heat, and that, too, without any exaltation of tempera- 
ture, just as the quantity of steam in a cylinder may be 
constantly increasing whilst the piston is retreating, 
without, however, any rise in the pressure. This im- 
partation of heat must go on whilst the inertia and 
gravity of the atom of water are being overcome, but 
when the repellent force of the heat has finally pro- 
jected the atom entirely away from the surface of the 
| water, its assumption of heat is at an end, unless super- 
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heating apparatus be ready to receive it, within which it 
will go on taking up more heat, no one can say to what 
extent. Mr. Williams professes to be unable to perceive 
how the atom before flying from the water can, if it be 
surrounded with a repellent force, be able to receive heat 
at all. Simply because, for the moment, the intensity of the 
repellent force surrounding it is ess than that surrounding 
the atoms below it; hence the transmission of heat, just as 
a vessel, holding 10 1b. in weight of steam, at 9 Ib. pressure 
per square inch, may receive steam, with an increase of 
pressure, from another vessel holding but one pound of 
steam, at a pressure of 10 lb., or just as 100 1b. of iron, 
heated to 500 deg., may receive heat from 10 Ib., heated to 
600 deg. There is nothing in all this but what we may 
learn from any author treating carefully of the mode of 
action of heat, just as little imagination being required, in 
order to accept it, as is involved in the acceptance of any 
demonstrated fact in chemical science. A different form of 
explanation of the supcrticial evaporation, caused by heat 
already existing in the mass of water, would be to say that, 
in radiating from water, heat collects to a certain extent 
around the superficial atoms which, being readily detach- 
able, take up a large quantity of heat of the same tempera- 
ture or intensity as that around the atoms below them, the 
total heat of steam being about six times greater than that 
of water at 212 deg. After this lengthy explanation, Mr. 
Williams can hardly allege that our meaning is unintel- 
ligible, and he will, we hope, proceed to point out wherein, 
if at all, it is in opposition to the accepted principles of heat. 
As for his theory, we trust we shall hear no more of its 
agreement with Dalton’s laws until a satisfactory explana- 
tion is given of the seeming impossibilities which it involves 
in almost every point of view. Prove it to be correct, and 


we shall, as readily as Mr. Williams could wish, admit its | 


correctness, but until such proof be forthcoming we must 
adhere to the opinion with which the most careful conside- 
ration has impressed us, to wit—that his theory is erroneous 
in its most important premises and in all its conclusions. 


LITERATURE. 


Perpetuum Mobile ; or Search jor Self-Motive Power during the 
17th, 18th, and 19th Centurics. Illustrated from Various 
Authentic Sources, in Papers, Essays, Letters, Paragraphs, 
and Numerous Patent Specifications. With an Introductory 
Essay by Henry Dircks, C.E. London: E. and F. N. Spon, 
16, Bucklersbury. 1861. 

Axovt two years ago an eminent publishing firm submitted 

to the writer- of the present notice the manuscript of a 

work upon “ Perpetual Motion,” which had been prepared 

with great pains, and not without years of labour, by 
an enthusiastic old gentleman residing in a remote part of 
the country. It consisted almost exclusively of descrip- 
tions of such perpetually-motive machines as the author had 
been able to discover records of, and certainly comprised 
a goodly number of such devices. The present writer, how- 
ever, found it necessary to pronounce against its publica- 
tion, on the ground that it excluded many machines which 
had from time to time come under his own notice, in 
periodicals, patent specifications, and other places, and 
which a very little labour would suffice to collect. He 
considered that if it was worth while to publish a 
volume upon the subject, it was certainly worth while to 
make the compilation as complete as possible. It now 
appears that Mr. H. Dircks, who for many years has had 
occasion to deal professionally with inventions of various 
kinds, has been hoarding up materials for such a volume as 
the writer suggested, and has at length given his hoard to 
the public in the book before us, the appearance of which 
is duc, to a great extent, we believe, to the liberal enter- 
prise of those well-known scientific publishers, Messrs. 

Spon, of London. 

There are but few cultivated mechanics—certainly very 
few who have had the advantage of a mathematical train- 
ing—to whom the invention of a perpetually-going 
machine, worked by a single primary exertion of force, 
seems a pleasing, or even a possible, problem. Given an 
external supply of force for your apparatus, and continuous 
and undecaying motion is, of course, easy enough of attain- 
ment. But the modern mathematician knows perfectly 
well that no machine which the hands of man can make 
can possibly be kept in motion without a consumption of 
force, and therefore no such machine can be made to move 
for an unlimited period by means of a finite foree—and 
man has no other at his command. It is possible for a 
person of some mathematical culture who doubts the truth 
of this to be found here and there; it is even possible for 
men, eminent in some respects as mathematicians, to doubt 
it; and it is always very difficult to make a non-mathema- 
tical person understand why the fact which we thus lay 
down should be true. Still, notwithstanding all this, we 
are firmly convinced that its truth is perfectly demon- 
strable to every mind which is familiar with the laws of 
force as now received by the leading men of science. 

Mr. Direks, however—the author or editor of the volume 
before us—does not appear to entertain this view of the 
matter. His very object in treasuring up the records, of 
which the volume is composed, was to satisfy himself, as to 
the possibility of constructing such a machine, by means of 
“accumulated evidence.” For this purpose he “ adopted 
the practice of copying every paper that came under his 
notice on the subject.” This practice he kept up, appa- 
rently, for twenty years or more, but without, so far as we 
can discern, satisfying himself as he had hoped. He has, 
however, arrived at one very significant conclusion, viz., 
that if a perpetually-moving machine be possible, it is not 
at all likely to be useful. His “accumulated evidence,” 
which comprises many hundreds of failures without a single 
well-attested success, has shown him that something, how- 
ever trifling, always seems to be wanting, and has Jed him 
to argue thus :—* Suppose this to be something to act as a 
lubricator, or something as a detent, at a particular point. 
Does net this at once suggest the weakness and feebleness 
of such a machine for any utilitarian purpose ? It must be 
plain that it would, at best, be little more than an exqui- 
sitely curious toy.” We deem this a very important result 
to have arrived at. It will produce an impression, we 








believe and hope, upon minds which no mathematical 
demonstration could penetrate. On the whole, while we 
think that higher grounds than Mr. Dircks has assumed 
may be taken, we must accord to him cordial praise for the 
patience, candour, and sound sense which his * Introductory 
Essay” evinces. It is so written that it cannot fail to exert 
a wholesome influence upon persons who are unfortunate 
enough to have been smitten with the vague and delusive 
charms of the fascinating problem which it discusses. 

It remains forus to say that the compilation of the volume 
has been effected in an admirable manner. Early scientific 
literature, mechanical treatises, periodicals, encylopwdias, 
dictionaries, and the records of the Patent Office have all 
been ransacked for examples of perpetual motion schemes, 
and these have been brought together with a wise regard 
to the convenience of the reader. The volume is, therefore, 
intrinsically and highly valuable, and will doubtless be 
largely and continuously in demand, as it well deserves to 
be. It contains a notice which it may be well for us to 
conclude these remarks with, viz., the author will be happy 


| to receive (through the publishers) any information respect- 








ing works, papers, or patents relating to Perpetual Motion, 

which shall be duly acknowledged in future editions. 

Elementary Examples in Practical Mechanics, comprising 
Copious Explanations and Proofs of the Fundamental Pro- 
positions. By the Rev. Joun F. Twispen, M.A., Professor of 
Mathematics in the Staff College. London: Longman, Green, 
Longman, and Roberts. 1860. 

The Elements of Mechanism. Designed for Students of Applied 
Mechanics. By T. M. Goopeve, M.A., Professor of Natural 
Philosophy in King’s College, London. London; Longman, 
Green, Longman, and Roberts. 1860. 

WE have placed the titles of the above works together 

because they are upon related subjects, are both excellent 

of their kind, and proceed from the same publishers, 

There are, nevertheless, great differences between them. 
The former—Professor Twisden’s—is, in the main, an ex- 
position of the theory of “mechanies ;” the latter—Pro- 
fessor Goodeve’s—expounds the theory of machines. Both 
are really introductory to higher studies; the former to 
the science of applied mechanics, and the latter to the prin- 
ciples of mechanism. Neither must, therefore, be neglected 
by the student who would make himself an accomplished 
“mechanic,” in the highest sense of the word; unless, 
indeed, he prefer other existing works to these, which he 
wisely may under some circumstances. Professor 'Twisden 
professes to have introduced in the present volume a new 
mode of treating elementary mechanics; “ one half of the 
present work has no counterpart in any elementary treatise 
that has fallen under the author's notice,” he says. Pro- 
fessor Goodeve, on the contrary, states that his little book 
“is simply designed to serve as an introduction to the 
elaborate and highly philosophical work of Professor 
Willis.” This difference of pretension in the two books 
should be remarked. 

The title of the former volume indicates how the author 
came to write it. He began by writing and compiling a 
mass of “ elementary examples in practical mechanics,” 
which should serve as a supplement to existing theoretical 
treatises upon the subject; 1t afterwards occurred to him 
that by adding “ explanations and proofs of the Funda- 
mental Propositions,” of which his examples were illus- 
trative, he might give his book an independent value. 
Hence it became what it is. And we are happy in being 
able to say that it is a most excellent book. The examples 
have been selected, apparently, with great regard to the 
mechanical operations which characterise the present age, 
and the engineer will therefore find in them very many that 
bear directly and importantly wpon his profession. For 
this reason we strongly recommend the work to our readers. 
Nor do we recommend it for this reason alone; it has also 
the merit of containing singularly clear and sound ex- 
positions of mechanical laws—an advantage which has been 
altogether wanting in many of the works that have been 
written ostensibly for the benefit of engineers. Professor 
Twisden deserves the very highest commendation for these 
two features of his book, and he will doubtless be rewarded 
by finding it a favourite volume in schools of enginecring. 
His treatise, however, admirable as it is, presents another 
example of the inefficiency of our theoretical science in 
reference to much of the practice of this very progressive 
age. Living in this day of rifled cannon, and being him- 
self a professor in the Staff'College, the author has naturally 
turned wistfully to the phenomena of the flight of rifled 
projectiles, and given some very good investigations of the 
motions of bodies in resisting media, most of them being 
derived from the Rey. Canon Moseley. At the very out- 
set, however, he guards his reader against supposing that 
those investigations completely represent the facts of the 
motion of military projectiles, the truth being, of course, 
that the rotating bolts of Sir William Armstrong and Mr. 
Whitworth cleave the atmosphere in paths, and with com- 
pound motions, which no science of ours can yet compute 
even with any tolerable approximation to accuracy. 

A word or two further must suffice for Professor Goodeve’s 
book. It is not without blemishes; but it is a worthy 
forerunner of the great work of Willis. It comprises 
descriptive accounts of a large number of devices for con- 
verting and modifying motion, grouped in_half-a-dozen 
different divisions, each account being attended by a sym- 
bolical investigation where necessary. 

Such a book would be an invaluable aid to any man or 
youth who requires to master the fundamental principles 
upon which machines are constructed. 


its Rise and Progress. By W. M. 
New York: D. Van Nostrand, 


Notes on Screw Propulsion : 
Waker, Commander, U.S.N, 
192, Broadway. London: Triibner and Co. 1861. 

We do not quite understand why these notes, which have 

appeared once in the “ Atlantic Monthly,” have been re- 

published in the form of a very spare volume. We have 
glanced through its fifty meagre pages, and have detected 


but three passages which seem to promise any interest for | 


our readers. ‘The first is one in which the author—after 
the manner of American authors—has claimed a very early, 
not to say the earliest, invention of the screw propeller for 
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a countryman of his :— As early as 1804 John Stevens, of 
Hoboken, New Jersey, engaged in experiments to devise 
some means of driving a vessel through the water by apply- 
ing the motive power at the stern, and with a screw pro- 
peller and a defective boiler attained for short distances a 
speed of seven knots.” In the second we read, with a sense 
of refreshment, of “the wise and liberal action of the 
British Admiralty, which faltered at no expense, and made 
trial of every improvement in machinery that gave assur- 
ance of good performance, and promised in any way to 
increase the efficiency of the fleet, and which produced no 
less than fourteen distinct varieties of the screw engine (!) :” 
and in the third we discoyer that one of the few “ useful” 
purposes to which the French can put their steam line-of- 
battle ships, is that of landing Zouaves “ upon the coast of 
Ireland.” The author discusses the necessity of keeping 
down the speed of ships of war, but his remarks are too 
fragmentary to be of any great value. 








A Practical Treatise on Coal, Petroleum, and other Distilled Oils. 
By ApranamM Grsyer, M.D., F.G.S., &c. New York and 
London ; Baillidre Brothers. 1861. 

THis work, which is of a chemical rather than an engi- 
neering character, and therefore calls for no detailed 
criticism from us, treats, first, of the distillation of oils from 
coals and other bituminous substances; then of the various 
materials employed for the production of oils, including an 
account of the ‘Trinidad bitumen lake, petroleum springs, 
&c.; then of the nature of the products distilled from such 
substances, and of the apparatus used for obtaining them ; 
next, of the composition of distilled oils, and of their purifi- 
cation ; and lastly, of methods of manufacture. The work 
is compiled from European as well as American sources, 
and is abundantly illustrated with engravings. 

The Engineer's, Architect's, and Contractor's Pocket-Book for the 
Year 1861. London: Lockwood and Co., Stationers’ Hall 
Court. 1861. 

The Builder's and Contractor's Price-Book for 1861. Sixth 
Edition. Revised by George R. Burnext, Civil Engineer 
and Architect. London: Lockwood and Co., Stationers’ 
Hall Court. 1861. 

THESE valuable annuais, which were for many years issued 

by Mr. Weale, have now passed by assignment to Messrs. 

Lockwoodand Co.,and appear this year under their auspices. 

They are in no respect inferior to former editions. As they 

have escaped our notice until now, and we have already 

advanced nearly three months into the year 1861, it 
will be sufficient for us to bear this testimony in 
their favour, only adding that the first of the present 
volumes contains complete lists of the officers, members, 
and associates of the Institution of Civil Engineers and 
of the Royal Institute of British Architects; and that 
the “ Price-Book,” has been very carefully revised by Mr. 

Burnell—a very competent gentleman. The principal 

alterations which he has thought it desirable to make con- 

sist—1. In the revisal of the day-work prices throughout. 

2. In the omission of the prices for terro-metallie goods. 

3. In an amendment of the detailed prices of carpenter's 

and joiner’s work. 4. In the revisal of prices for iron- 

mongery, and for mason’s work. 5. In the introduction of 

a new series of prices for gas-fitter’s work ; and, lastly, 

densing the text generally. 


Our National Defences. By Capt. Cowrer Pures Cores, RN. 
Mitchell's Military Library, 39, Charing Cross. 1861. 

THE first part of this very able and exceedingly important 
pamphlet is devoted to an exposition of the folly of build- 
ing the mid-water forts at Portsmouth, which (as pointed 
out in the ENGINEER some months ago) will not only be 
incapable of preventing iron-cased ships from running in 
to Spithead and shelling the dockyard, but will also form 
admirable permanent marks for leading an enemy in at all 
seasons, by day or by night. These facts Captain Coles 
illustrated by a large coloured map. In the second part of 
the pamphlet some useful suggestions are thrown out re- 
specting the different lines of defence which the author 
thinks it desirable to adopt. Captain Coles is a very able, 
painstaking, and independent officer, and cannot well fail 
to exert a serious influence upon the Government by well- 
considered publications like the present. 

Royal Insurance Company Almanac for 1861. Liverpool: Head 

Office of the Company. 1861. 

THis is one of those handsome iliuminated little volumes 
which some public companies find it profitable to publish, 
but which, notwithstanding all their gold and colour, must 
have no more than a word or two said in their favour in 
such a place as this. We do not scruple to say, however, 
that this little book is as instructive as it is beautiful. 


—_— 


Tue Roya Uxirep Service Ixstrrorion.—The annual meeting 
of the members of this institution was held in Whitehall-yard on 
Saturday, the Duke of Somerset in the chair. After the business of 
the meeting had been disposed of Colonel Adair moved a vote of 
thanks to the Duke of Somerset, and added that it was a source of 
great satisfaction to find that the efforts made by the institution to 
promote scientific knowledge, and to develope all that concerned the 
efliciency of the two services should be recognised by those who 
were placed at the head of those two great departments, and that 
they should honour the institution with their presence on these occa- 
sions. The resolution was seconded by Sir. G. Lambert and carried, 
The Duke of Somerset, in acknowledging the vote, said he took 
great interest in the institution, because he believed that naval and 
military science was spreading more and more throughout the 
country. He considered it of the greatest value to an institution of 
this kind to have lectures delivered, because there was a great deal 
of information on naval and military matters that would otherwise 
be lost. With respect to the particular pursuits to which both 
services were at the present time directing their attention there was 
much variety of opinion, With respect to the question of iron, 
for instance, the Government had lately appointed a commission to 








investigate the quality of iron, because, when he came to test expe- 
riments upon iron, the first thing le asked was, “What do you 
call iron ?” “ Well,” was the reply, “everybody knows what iron 
But when he sent for a person who knew something about 
iron, he was told there were a great many sorts of iron, having 
different degrees of resistance, and that the question required to be 
looked into. A commission had accordingly been appointed to 
investigate the subject. The noble Duke, in conclusion, expressed 
an opinion of the usefulness of the institution, and the meeting then 
separated. 
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A CENTURY OF COINING. 


Tris just over 100 years since George IIL., on the death of his grand- 
father, ascended the throne. At his accession the coinage was in a 
very imperfect state. The crown pieces had almost wholly disap- 
peared, though there had been coined at the general re-coinage in 
the reign of William III., and occasionally afterwards, a number 
that amounted in value to £1,558,047. The half-crowns which 
remained, and which were much the worse for wear and ill-usage, 
were by no means sufficient for the convenience of the public, 
though of these there had been coined in the sixty-four previous 
years a number equal in value to £2,329,370. The shillings 
had lost almost every mark of impression on both obverse and 
reverse, and as for the sixpences they were in a worse state. Of the 
former there had been coined, during the period above mentioned, 


the value of £3,232,680, and of the latter, £960,795. The gold coins | 
had not been diminished so much, but they were rapidly approach- | 


ing that deplorable state which compelled the Government, thirteen 


years after the commencement of George III.’s reign, to take some | 


steps to prevent the total ruin of that part of the coinage of the 
realm. No coinage of silver took place until the year 1764, when a 
few shillings were struck off, together with some fourpenny, three- 
penny, twopenny, and penny pieces. In 1761 a coinage of gold, 
consisting of guineas and quarter-guineas, took place. About this 
time, too, the crime of clipping coins appears to have been largely 
practised in the midland counties, and many persons were punished 
severely for it, the law then declaring it to be high treason. 

In the years 1769 and 1770 copper coinages for Ireland and 
England took place. In 1771 the whole of the coinage was in a 
most deteriorated condition, and of the gold coins those of the existing 
reign were found to be the worst. It was a common practice to send 
them over to Holland, where they were filed down, and then returned 
to England. ‘Three-fourths of what was called the silver coinage 
was base, and the art of whitening metal was so well understood that 
spurious shillings and sixpences, which might pass through several 
hands before the “whitening ” was removed from their surfaces, 
were “plentiful as blackberries.” The copper was as bad as the 
silver, and though twenty tons of coins had been struck at the Mint, 
yet but little of it was to be met with in circulation. The state, 
indeed, to which counterfeiters had reduced this portion of the 
metallic currency induced the passing of a statute for preventing the 
counterfeiting of it. The crime was made felony instead of mis- 
demeanour, and justices of the peace were entrusted with extra- 
ordinary powers for the seeking out of the felons. In 1772 the 
prosecutions for the crime had become so numerous, and entailed so 
much expense, that an extra allowance of funds was granted for the 
purpose of conducting them. In the year 1773 another statute was 
passed for preventing the counterfeiting, clipping, ‘‘and other 
diminishing” the gold coin in the kingdom, and this made it legal 
for any person to break or deface pieces which appeared to have been 
reduced by other than fair wear. On the 31st of July of the same 
year the Bank, through the Gazette, and at the request of the 
‘Treasury, gave notice that any quantity of guineas, in parcels of not 
less than fifty, if cut and defaced in accordance with Act of Parlia- 
ment, would be received there on every succeeding Monday, Wednes- 
day, and Saturday, until further notice, at the rate of £3 17s. 104d. 
per ounce, In 1774 large importations of light and spurious coins 
came into the country, and another Act was passed to prevent them. 
The execution of this Act was entrusted to the officers of his 
Majesty’s customs, who were to receive half the value of their 
seizures. 

By this time the deficiency of gold coin in circulation had become 
so considerable, that as soon as any new guineas made their appear- 
ance out of the Mint, they were exchanged for old ones, or bought 


up and speedily melted ; and these proceedings were carried to such | 


a length that it was proposed to the Chancellor of the Exchequer, 
Lord North—Firstly, that all the deficient or light gold coin should 
be called in and re-coined; secondly, that compensation should be 
made to the holders of such coin; and, thirdly, that after that opera- 
tion had been completed, the currency of the gold coin should be 
regulated by weight as well as by tale, and that it should be 
optional on the part of the public to receive them when below the 
legal weight. These plans were the suggestions of Lord Liverpool, 
and they were approved by the King, who referred to them in 
general terms in his speech from the throne. Much discussion 
followed out of doors, and generally the propositions were dis- 
approved of. On the 13th of May following, however, a conference 
of both Houses of Parliament took place, and an address to his 
Majesty favourable to them, and particularising the weights at which 


gold coins should cease to be a legal tender, was voted, An Act of | 
Parliament speedily followed, embodying the points of the address, | 


and arrangements based upon its provisions quickly succeeded the 
passing of the Act. Proclamations were issued next for Ireland, as 
wellas England, and the work of calling in commenced. In the 
years 1774, 1775, 1776, and 1778, according to the Appropriation 
Acts of those years, it may be here stated, the sums granted for 
carrying out the exchanging and re-issuing deficient gold coins :— 
eee 000 cee ee ee cee cee cee cee ee one tO, O00 
R770... TOUS TAME. ince ste tae see oe coe eee = 46,846 
es nam: "| 
1776. For wear, and deticiency of sum granted in 1774 92,422 
1778. Expense of re-coining ...0 wk ero eee 5 


Botalire sco sen ave see MONG RO 
In spite of these sage precautions the counterfeiters still were 
busy, and in the month of October, 1774, public notice was given 
that spurious guineas were in cireulation, These, it was said, nearly 
resembled the genuine ones, Prosecutions went on with renewed 
vigour, and more money had to be allowed for conducting them. Tn 
1780, Mr. Burke, in his famous Bill for economical reform, at- 
tempted to abolish the Mint altogether, for he set forth therein the 
dictum, “ That the constitution of the Mint is expensive, and that 
the coinage ought to be none, or little expense to the nation, there- 
fore, it is enacted that the office of the Mint be abolished.” A 

sweeping measure, truly; but itself was swept away, not the Mint. 
In 1782 the King stated in his speech from the throne, that he 
had directed investigations to be made into the department of the 
Mint, with a view to making counterfeiting more difficult, and thus 
saving the lives of numbers. It does not appear that these i rvesti- 
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gations resulted in any good to the community, and punishment by | 


death for counterfeiting flourished still. In 1783 Mr. Fox presented 
a petition from certain inhabitants of Westminster, complaining of 


the circulation of counterfeit halfpence. It does not appear that any- | 


thing was done in consequence of this petition, but, in 1784, an 
Irish statute was passed for preventing the counterfeiting of the coin 
of that kingdom. wherein it was enacted, “ That any person who 
shall make, mend, or have any tools for counterfeiting copper coin in 
hishouse, custody, or possession, shall be punished by fine, imprison- 
ment, and other corporal punishment atthe discretionof the judge,” 
The sovereignty of the Isle of Man having been purchased 
by Act of Parliament, of the Duke and Duchess of Athol, 
in 1765, for £70,000, a distinctive coinage of copper was 
ordered in 1786 for that place, This consisted of pence 
and halfpence, and they bore on the obverse the King’s bust, with 
the inscription “ Georgius III. Dei Gratia, 1786,” and on the reverse 
the arm of the island, which comprise three legs conjoined at the 
thigh, with the motto, “ Stabit Quocunque Jeceris.” In 1787 a feeble 
attempt was made to supply the erying want of silver money, but 
the Mint only produced about £70,000 or £80,000 worth of shillings 
and sixpences. A rather remarkable fact has to be recorded of the 
year 1789; it is that advertisements then appeared in several public 
prints stating that counterfeit halfpence would be received by certain 
tradesmen in exchange for goods! It was in Scotland principally 
that that took place, where his Majesty was so unpopular that his 
coin was at a discount. Seven counterfeit halfpence, which in 
England were equal only to one penny, passed freely in Scotland at 


the rate of twenty-four for a shilling. The law put this down soon 
after. In 1792 the shortness of silver coin and bullion was much 
increased by the policy of the French Republicans of the time, who 
exchanged their assignats for as much of both as they could get, and 
in that same year they obtained thus from this country no less than 
2,909,000 ounces of silver! 

The striking of provincial coins and tradesmen’s tokens, justified, 
perhaps, by the disgraceful state of the copper coinage, and which 
had commenced with the Anglesey penny in_ 1784, increased 
largely this year, and continued to do so until 1797, when a new, 
lawful, and ‘well-executed coinage of copper superseded them. On 
the union of Corsica to the crown of Great Britain in 1795, a 
distinctive coinage for that place was projected, but possession of it 
not being retained, the design, of course, was abandoned. In li 96 
the copper currency had again fallen into a most deplorable condition, 
and meetings were held in various parts of the country to consider 
of other means of checking the circulation of base money than those 
| provided by the ministry of the day. The effect of these was to induce 
the Government to take measures for creating a new copper coinage ; 
and since it was not possible to produce it with sufficient speed at 
the Royal Mint in the Tower of London, a contractor was sought 
for. Such a person was soon found in Mr. Boulton, of Soho, near 
Birmingham. The act of coinage had hitherto been most jealously 
confined to walls within the jurisdiction of the State, but now 
necessity demanded that the ancient practice should be set aside, and 
in July of the same year Mr. Boulton undertook the coinage of 
600 tons of copper pence: since known as the cart-wheel coinage, 
from the bulk and weight of the coins. Mr. Boulton’s contract 
bound him to supply pence at £108 per ton, and each piece was to 
weigh one ounce, so that the poor might always have weights to 
check dishonest shopkeepers, as well as money to buy their goods. 
Of course, Mr. Boulton set about constructing new machinery for the 
purpose of stamping the pence, and the authorities turned their 
attention to the silver coinage, which was also in a bad state, and 
very deficient in quantity. 

A singular expedient was resorted to to overcome the 
last-named evil. Spanish dollars, countermarked upon the 
neck of the bust with the mark of the king’s head, as used at 
Goldsmith's Hall for distinguishing the plate of the kingdom, were 
issued, much to the scandal of the Mint artists and dissatisfaction, of 
the public generally. Counterfeiting was still rife, and penalties, 
more or less severe, seemed of no avail in deterring from it. The 
pressure for copper coin still continuing, an unanimous address from 
the Commons incited his Majesty to publish a proclamation 
authorising the currency of a further coinage of one penny and of two- 
penny pieces. he pieces of two pennies were to weigh 2 02. avoir- 
dupois, and the penny pieces in proportion, and the intrinsic value 
of each, workmanship included, to correspond as nearly as possible 
with the nominal value of the same. Each piece to have on one 
side the King’s effigy or portraiture, with his name or title, and on 
the reverse the figure of Britannia sitting on a rock in the sea, hold- 
ine in her left hand atrident, and a branch of olive in her right hand, 
with the year of our Lord. On the 29th of November, 1796, a proclama- 
tion was issued for giving currency to a new species of gold coin of 
the value of seven shillings each piece. These were declared to be 
of the weight of 1 dwt. 19,1468, gr., troy weight, being one-third the 
weight of the guinea. Every piece was to have on one side his 
Majesty's portraiture and the words Dei Gratia, and on the reverse the 
legend Mag. Bri. Fr. et. Hib.: Rex surrounding the regal crown of 
England, and to be called seven shilling pieces. 

In 1798 the directors of the Bank, having observed that the 
quantity of light gold in circulation was daily increasing, repeated 
their advertisement, on the 31st January, to the effect that the public 
should more closely adhere to the practice of weighing, since none 
but pieces of gold of full weight would be received at the Bank. On 
the 7th of February an order of the King in Council dissolved the 
Committee of Council for Coins, and a new committee was imme- 
diately after appointed. ‘This committee consisted of the principal 
officers of state, noblemen, and certain scientific savans, amounting 
in all to twenty members. The mission of this committee was 
| to take into consideration the state of the coins of the kingdom, and to 

report thereon to his Majesty, and to give their opinion upon such 
alterations and improvements as they might judge necessary to be 
made in the establishment of his Majesty's Mint. The committee 
met frequently, but it does not appear that any remarkable sugges- 
tions emanated from them. They remarked, however, the con- 
siderable loss which the gold coin appeared to have sustained by 
wear within certain periods, and they propounded two questions to 
Mr. Henry Cavendish and Mr. Hatchett :—1st. “ Whether the very 
| softand ductile gold, or gold made as hard as is compatible with the 
| process of coining, suffers the most by wear? "—a proposition, it may 
be remarked, about as sensible as asking whether a piece of soap or 
a smooth pebble would last the longer if exposed to the friction of 
the hands in a bowl of water; and, 2ndly, “ Whether coin with a 
| smooth, flat, and broad surface wears less than coin which has 
certain protuberant parts raised above the ground or general bust of 
the piece ?”—another question which needed no spirit from the grave 
to answer it. Into their experiments on these knotty subjects sub- 
sequently made we cannot go, but those of our readers who are 
curious in the matter will find them elaborately detailed in the 
“ Philosophical Transactions ” for 1803, part L., page 43. 

In the course of the same year (1798) the officers of the Mint made 
some experiments in regard to the actual wear of the silver coins, 
/ the results of which are worth recording. They found, after 11 
years’ circulation, that— 


1238 crowns Were requisite (1248 crowns ee 
2721 half-crowns ) to make up J 2433 half crowns gr ber 
82,8, shillings ali. troyin-) 62 — shillings Mint. 
20033 sixpences stead of 124 sixpences E 
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And there is no reason to doubt the fact that experiments conducted 
in our own day would reveal a more rapid deterioration of coin than 
the above per centages show. ‘The silver coins of our good Queen 
obtain little rest, and the unhappy sixpence is still the most short- 
lived coin of the family. 

Towards the middle of the above year it appears that the com- 
| mittee referred to did contemplate some improvement in the work- 
| manship of the money, for on the 28th of August the following cir- 

cular notice was issued to the members of the Royal Academy :— 
“ Sir,—The Lords of the Committee of Council having expressed 
a desire that the gold and silver coins of this kingdom should have 
every improvement which the arts can afford, and the Royal Academy 
having agreed to take the same into their consideration, the president 
has, accordingly, ordered a general meeting of the academicians on 
| the 20th of September next, at seven p.m., to receive the designs or 
models of such of the members of the Academy as will then offer ; 
which designs are intended by the Lords of the Committee to be 
presented for his Majesty's inspection previous to their being carried 
into effect. 
“The coins intended are as follow :— 
A two-guinea piece 
Gold< A guinea, and 
X A half-guinea. 
Five shilling piece 
Half-crown piece 
One shilling 
Sixpence. 
“The Head of his present Majesty, 
“ The Arms of the Realm, 
“The Lion, Crown, and Britannia. 
These were sina qua nons in the designs. 
“Ju forming the designs or mode!s it is desired that attention be 


Silver 








paid to the roundness (in those days no steel collar was used for 
ensuring this desirable quality in coins) and simplicity of the 
coin; to the whole or part of the inscription on the same, and to 
guard against the wearing of the milling. 

This admirable proposition of the committee induced several of 
the academicians to forward designs and models, but, as if to establish 
a precedent, which, up to the time of the proposed bronze coinage of 
the present day, appears to be faithfully adhered to, no notice what- 
ever was taken of their communications by the Chancellor of the 
Exchequer or any one else whose duty it was to attend to the matter, 
and the academicians got their labour for their pains! 

At the latter end of the year 1798 a very daring robbery (vide St. 
James's Chronicle, of September 18th) was committed in the Mint, and 
though not forming, strictly, a portion of the Annals of the Coinage, 
we may perhaps venture to mention the circumstances incidentally 
here. One Turnbull, a soldier in the 3rd regiment of Guards, 
was employed with three others in working a stamping press. When 
his companions had gone to breakfast one morning, Turnbull 
returned, and clapping a pistol to the head of a moneyer’s apprentice, 
forced him and another person into an inner room, and then carried 
off 2,308 guineas. His triumph was of short duration, however, for 
early in the next year he was tried and hanged. 

(To be continued.) 


SCOTTISH MATTERS. 


Tue Times, adverting to the launch of the iron-clad floating battery 
Black Prince, says:—* Like all fine and well-proportioned vessels, 
the Black Prince at the first glance, and bearing in mind her immense 
tonnage, seems comparatively a small vessel. But a ship of about 
one-half her linear dimensions, or, in other words, not more than 
one-eighth of her actual measurement, would appear large, yet still be 
admired for her exquisitely fine lines and yacht-like appearance. 
Her bows and forefoot are as fine as those of a Cunard packet. Her 
extreme length is 419 ft.; breadth, 58; depth, 414; and tonnage, 
6,173. The tonnage of the Warrior is 6,177. Her load draught, 
when ready for sea, will be 26 ft. aft and 25 ft. forward, at which 
depth her displacement will be nearly 9,000 tous. The Black Prince, 
in every single detail, is a second edition of the Warrior. She has 
no external keel, but an inner kind of girder, which acts asa keelson. 
To this are bolted the ribs, massive wrought iron T-shaped beams 
an inch thick, and made in joints 5 ft. long by 2 ft- deep up to 5 ft. 
below the water line, where their depth is diminished so as to form 
a ledge on which the armour plates rest. ‘hese immense ribs, 
except where the portholes intervene, are only 22 in. apart. Along 
the whole length of the ship from stem to stern are five immensely 
strong box girders, from which are bolted diagonal bands of iron, 
tying every rib and girder together with the solidity of one piece. 
The orlop deck is of wood, and 24 ft. above the keel. The main 
deck is of iron, cased with wood, and 5 ft. above the orlop. The 
upper deck is also of wrought-iron, cased with wood, and 9 ft. 6 in. 
above the main, All these decks are carried on wrought-iron 
beams of the most massive kind, and the ‘ skin’ of the outside which 
covers all is likewise of wrought-iron 1} in. thick under the bottom 
to nearly 1 in. thick up to the spar deck. Outside all, for a length of 
220 ft. along the broadside, and extending 5 ft. below the water line‘ 
comes the lining of 22 in. of teak, and the armour plates of 44 in. of 
iron. ‘The engines, like those of the Warrior, are to be by Penn 
and Sons, and of 1,250 nominal horse-power. In fact, the method of 
construction of the Black Prince is almost precisely similar in detail 
with that of the Warrior, which has been so recently described in 
these columns. Both are probably the strongest iron structures that 
have ever been put together; both are equally protected, and in both 
the same provision is made, by means of many water-tight compart- 
ments, to guard against danger from the stem or stern being perfo- 
rated by shot. The Black Prince and Warrior are, in fact, sister 
ships, of the same plan, form, size, tonnage, and power. The only 
difference between the two vessels will be in the matter of their 
armaments. ‘The Warrior is pierced for fifty guns, all of which are 
to be Armstrongs, and, if she carries this battery well, it is not im- 
probable that her upper deck guns, between each of which, accord- 
ing to the present arrangement, there is a space of 80 ft., may be 
still further increased. The Black Prince, though of the samo 
dimensions as the Warrior, is intended to carry only forty guns, 
and, as at present arranged, only six of these are to be breech- 
loaders. ‘The main deck will be armed with thirty-four 95 ewt. 
68-pounders; the upper or spar deck with four 40-pounders, 
and two pivot guns of 100 Ib., all Armstrongs. The main deck 
ports are 3 ft. 6 in. high, but only 2 ft. wide, instead of 4 ft., as they 
were at first intended to be; and the lowest edge of the portsill will 
be 9 ft. 6 in. above the water, even at the greatest immersion of the 
vessel. In La Gloire the portsill is scarcely over 5 ft. clear of the 
sea, a disadvantage so great as would in the least sea way render her 
main deck guns almost useless. According to the ordinary method 
of mounting ships’ guns, the width of the ports, both in the Warrior 
and Black Prince, would have been at least 3 ft. 6 in., if not 4 ft., 
and the broadside would then have presented a series of gaps at 
intervals of 12 ft., which would have detracted most seriously from 
the desired impenetrability against shot and shell. By a very simple 
contrivance, however, this danger has been almost entirely obviated, 
and the newly-constructed gun-carriages are made so that the gun 
pivots round a point near the outer edge of the port, an arrangement 
which allows the width of the port itself being reduced to little 
more than 2 ft. It is probable that by a similar mode of allowing 
for the elevation and depression, the size of the ports may ulti- 
mately be reduced to little more than that of the muzzle of the gun. 
It need hardly be pointed out what an important improvement this 
is even for wooden men-of-war. * * * It is found that had these 
vessels been built of 7,000 tons each instead of 6,000, the slight in- 
crease of size and expense would have enabled both ships to carry 
armour plates from stem to stern. As they are now constructed, 
both these portions are left quite unprotected by armour, and, in 
spite of all the precautions taken in the way of subdividing them by 
numerous watertight compartments, they must always be serious 
sources of weakness. Iminediately after the launch, the great ship 
which draws 15 ft. at the bow and nearly 17 ft. at the stern, was 
towed to Glasgow.” 

Despite ominous grumblings with regard to the dull state of trade, 
Scottish railway traffic continues steadily to advance. Last week's 
increase alone was at the rate of £2 6s. 5d. per mile. On the Glasgow 
and South-Western the mineral traffic advanced last half-year to the 
extentof £168,174,and the number of passengers was also greater by 
20,476. 

The shipbuilding trade at Greenock, Dumbarton, and other points 
on the Clyde, exhibits a good deal of activity. All hands are 
fully employed, and a number of additional carpenters, rivetters, 
and platers would be accepted in some yards. Messrs. William 
Denny, Brothers, from whose yard the iron screw steamer Hibernian, 
about 6,000 tons burden, was lately launched, has at present another 
steamer rapidly approaching completion for launching, and the keel 
of a third one was lately laid down. These latter two are to be the 
same as the Hibernian, are ordered by the same firm, and are in- 
tended for the American trade. In Mr. Archibald Denny’s yard an 
iron paddle steamer is being built for a party in Russia.— 
Last week there was launched from the ship-yard of Messrs. J. and 
G. Thomson, at Govan, a handsome paddle steamer, named the 
Prince Alfred, of 850 tons and 330-horse power. The Prince 
Alfred is the property of the North Lancashire Steam Navigation 
Company, and is intended for the trade betwixt Fleetwood and 
Belfast. The screw steamer, Tuskar, recently made the run from 
Waterford Quay to the Broomielaw, 360 miles, in twenty-seven 
hours. Six screw steamers, it may be added, have been fitted out 
at Dundee for the polar regions. 

The Electric Telegraph Company are taking measures for extend- 
ing their wires from Grahamstown to Stirling and Alloa along the 
Stirlingshire Midland Junction, the Scottish Central, and the Stir- 
ling and Dunfermline lines, 
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THE FATAL ACCIDENT ON THE SOUTH-WESTERN 
RAILWAY. 

Tne adjourned inquest on the death of Dr. Baly was resumed, on 
Monday, at the White Hart, Merton. The railway company was 
represented by Mr. Johnstone and Mr. Bingham; the relatives of 
the deceased by Mr. H. Williams and Mr. Bedford. There were also 
present Mr. Beattie, Mr. Scott, Mr. Strapp, Mr. Godson, and other 
officers of the company. Colonel Yolland attended on behalf of the 

Board of Trade. 

Mr. Woodhouse, of the London and North-Western Railway; Mr. 

Hood, of the London, Brighton, and South-Coast Railway; Mr. 

Srrington, consulting engineer of the London and South-Western 

Railway; and Mr. Bidder, president of the Institution of Civil 
Engineers, were examined, and their evidence went to show that 
the accident was not in any way attributable to the state of the per- 
manent way. 

Colonel Yolland was examined at great length, and he stated that 
the occurrence was not caused by anything connected with the right 
centre wheel of the tender. He entered into a variety of scientific and 
mechanical details for the purpose of showing that, in his opinion, the 
accidentwas the consequence of the hind wheel of the carriage No. 30, 
in front of the brake, getting off the rail at a point where the gauge 
of the rails was narrower than at some other points. The evidence of 
the engine-driver and fireman confirmed him in the opinion at 
which he had arrived, that there had been no obstruction upon the 
line previous to the wheels going off which could have accounted 
for such an irregularity. The only cause which he could assign for 
the carriage going off was the tightness of the gauge at one par- 
ticular point where the side of the rail was laminated to a trifling 
extent; but this was not, in his opinion, attributable to any culpable 
neglect on the part of the company’s servants, and might have been 
caused by the effects of the “ packing” of the longitudinal sleepers, 
which, in his opinion, were not so well adapted for the narrow 
gauge as the transverse sleepers. He thought that there should be a 
brake-van attached next to the tender, and also one at the tail of the 
train; and if there had been such an amount of brake power it was 
probable, but he would express no confident opinion, that the 
carriage in which Dr. Baly was travelling might have been arrested 
at a point before it went off the line. 

In cross-examination by Mr. Bingham, Colonel Yolland said that 
he did not consider that there was any criminal neglect on the part 
of the company’s officers in starting the trains with the amount of 
brake power which was attached to the train in question. 

Mr. Carter, the coroner, having carefully summed up the more 
important points of the voluminous evidence which had been given, 
the jury proceeded to consider their decision, and, after a consulta- 
tion of upwards of two hours, found the following verdict :—“ The 
jury find a verdict of accidental death, and they say this investi- 
gation has shown that one of the wheels of the tender was in a very 
dangerous state from the improper way in which the studs were 
inserted, although the evidence disproves this to have been the 
cause of the accident. We, the jury, strongly recommend to the 
consideration of the directors that additional brake-power should be 
applied to all passenger trains. We also cannot disperse without 
expressing our approval of the conduct of the guard, engine-driver, 
stoker, and pointsman, for the promptitude and presence of mind 
displayed on this occasion.” 

—_— 

Tue Times observes as follows upon this case, and the verdict in 
which it has resulted :— 

The first suggestion offered in the way of explanation, touched 
upon the state of the rails at the junction points. The pointsman 
in charge felt a kind of jerk as the train passed, and “was sure 
that something was wrong.” Nevertheless, the points were all 
right, and nothing could be fixed upon the line at this place. 
The pointsman himself, though he noticed the irregular motion 
of the carriages at the junction, could not assign any cause for 
the accident. The fireman also affirmed his utter inability to 
explain the matter, nor was anything to be learnt from the 
guard, though these witnesses, one and all, were remarkably in- 
telligent. It was not until the third sitting that any point was 
started with an apparent promise of result, but on that occasion 
the engine-driver stated that the right middle wheel of the tender 
had, some time before Christmas last, been out of order. The 
bolts or studs by which the tyre was fastened to the wheel were 
loose, but he reported the defect in the proper quarter, and the 
necessary repairs were duly effected. The witness distinctly 
asserted that after the bolts had been set right the 
tender was in good condition, and he deposed, indeed, to 
having minutely examined it on the very day of the 
accident. Still this point appeared to make an impression on 
the friends of Dr. Baly who were attending the inquest, and at the 
fourth sitting it was pressed home upon the company, to all appear- 
ance, with considerable effect. The chief superintendent of the 
Locomotive Department acknowledged in examination that “if the 
tyre of the tender was loose and the gauge rather tight near the 
junction it would quite account for the carriages going off the line.” 
It was already, however, in evidenee that the tyre was indeed loose, 
for this same witness had found it “ shifted laterally outwards, so as 
to be wider than the gauge,” and it was certain, also, that the 
gauge was, indeed, rather tight, for this very witness again had 
seen Colonel Yolland measure it, when it was found, just before 
coming to the junction, to be “ three-quarters of an inch too narrow.” 
No doubt, the looseness of the tyre might have been the consequence 
and not the cause of the accident, but the same deponent admitted 
that the tyre had really not been fastened to the wheel in a first-rate 
manner; fastening by studs was not the best mode of fastening, 
and these studs themselves were “certainly not screwed so far as 
they should have been.” 

These statements seemed to be letting a little daylight into the 
matter, nor was the impression materially modified by the reserved 
opinion of the last witness, that the tender wheel “ had nothing to 
do with the accident,” though he could not trace the accident to any- 
thing else. None of the company’s servants could assign any cause 
at all for the occurrence. Their evidence was perspicuous and, we 
have no doubt, faithful, but when it came to this critical point it was 
invariably unproductive. However, the scientific element had now 
been fairly imported into the case, and at the fifth sitting of the court 
an independent civil engineer took up the question where the loco- 
motive superintendent had left it, and attempted to prove by 


elaborate demonstration that the catastrophe was really due to these | 


defective wheels of the tender. He was followed over the same 
ground by Sir Charles Fox, and the mystery appeared to be clearing 
off, but that it was soon found was by no means to be the issue of 
scientific strife. Once upon this tack, the case drove steadily on intoa 
mist of contradictions, and we werecompelled to abridge our reports of 
evidence which, besides being purely technical, was hopelessly con- 
flicting. It was impossible not to remark that the witnesses 
connected with railway companies were almost unanimous in 
rejecting a theory which would have rendered a railway company 
culpable; but we must in justice add that on this occasion their 
conclusions were confirmed by independent testimony, and ultimately 
allowed to prevail. Notwithstanding all that had been stated on the 
point, the jury, after hearing the opposite arguments and examining 
the tender for themselves, expressed their conviction that the acci- 
dent was not traceable to the alleged defects of the wheel ; Dr. Baly’s 
friends formally withdrew the plea for the prosecution, and the 
whole affair was left to be settled by the impartial evidence of 
Colonel Yolland. That officer, though even his practised sagacity 
seemed rather at fault, gave it as his opinion that a wheel, not of the 
tender, but of a carriage in the train, had first got off the line in 
consequence of a tightness in the gauge, but that such tightness was 
not the result of any culpable neglect on the part of the company’s 
servants, 








“Scampmne” iw GovernMENT Contracts.—A discovery of consider- 
able importance has been made in connection with the construction 
of the new lines of defence for Portsmouth Harbour, on its western 
side, extending from Frater Lake to Fort Gomer and thence to Fort 
Monkton, and which works are being carried out by contractors. 
A considerable number of piles have to be driven at different parts 
of the works, particularly at Alver Bank, where the main entrance 
to the works from the outer side will be formed, with culverts, &c., 
for supplying the moats with water at tide time. Owing to some 
cause, the authorities drew some of these piles at one portion or 
other of the works, and on examining them each pile was found to 
be not only without its iron “shoe,” but also 4 ft. short of its stipu- 
lated length. This led to further examination, and in some work 
being carried out by another contractor upwards of 100 piles which 


were drawn out were found to be all without their iron “ shoe.” 

Jort-stock Banks.---A supplement to the London Gazette con- 
tains the names, residences, and occupation of all shareholders in 
joint-stock banks at the present time. The document is printed in 
compliance with the Acts 7th and 8th Victoria, and is exceedingly 
useful as a guide to the ordinary customers of a bank as to the 
amount of security they have to fall back upon, should any contin- 
gency arise with regard to the paid-up capital and reserve fund. It 
is curious to observe the difference in the number of shareholders in 
these establishments, the names of some, such as the London and 
Westminster, London and County, Union, &c., running through the 
whole of the alphabet with a goodly number to each letter, while 
some of the others, such as Barclay, Bevan, Tritton, and Co., con- 
sist only of one Barclay, one Bevan, and two Trittons; the well- 
established firm of Barnett, Hoare, and Co. of three Barnetts and 
two Hoares; Biddulph, Cocks, and Co, consists of two Biddulphs 
and two Cocks; while Curries and Co. consist only of four Curries ; 
and the Messrs. Drummonds, as the name implies, are all Drum- 
monds, comprising seven of that name. Glyn, Mills, and Co. 
consists of four of the former name and three of the latter; while 
the firm of Gosling and Sharp comprises four Goslings and one 
Sharp. Hanbury and Lloyds, as the names also indicate, contain 
three Hanburys and two Lloyds; while Hankey and Co. consists of 
five Hankeys. Again, in the order in which they appear, Heywood, 
Kennard, and Co. has one Heywood and four Kennards, and so on 
to the end, including Smith, Payne, and Smiths, which number six 
Smiths. It is surprising how limited the number of shareholders 
is in some of these old establishments compared with the more 
modern, 


Acapemy or Scrences,—At the last sitting M. Babinet read a paper 
on the diminution of salt in the waters of certain seas. Those inland 
seas, like the Euxine, which are constantly receiving fresh water 
from the rivers, while their salt is being successively abstracted by 
some outlet, such as the Bosphorus, must, in course of time, be trans- 
formed into fresh-water lakes. This has been the case with the 
Lake of Baikal, in Siberia, whose waters were formerly salt, but are 
now, according to the learned member, as pure as distilled water. 
During this process, which it has taken ages to accomplish, the fish 
which were indigenous before have continued so, although the water 
is now fresh. Among them are a kind of herring called omoul, and 
also seals of the same kind as those to be found in the Polar Seas. 
M. Babinet, therefore, concludes that the acclimatisation of herrings 
and seals in rivers is possible, and strongly recommends the Society 
of Acclimatisation to try the experiment, especially with the latter 
species, which might very well be reared in the lakes of the Bois de 
Boulogne, giving as a reason that its flesh constitutes the exclusive 
food of the Esquimaux and Samoyedes. If we, therefore, under- 
stand M. Babinet correctly, it might become a useful addition to the 
luxuries of the Parisian poor, which may be true, although we cannot 
consider this picture of gastronomic felicity complete without the 
adjunction of a good pot of train-oil instead of beer or wine. We 
trust the distinguished academician will not carry his love of accli- 
matisation any further, and recommend the introduction of sharks 
next, by way of experiment.—Professor de Gasparis, of Naples, now 
a senator in the Italian Parliament, has inaugurated his new dignity 
by the discovery of another telescopic planet, being the eighth of his 
own finding, and the 62nd on the general list. The observation 
communicated by him to the Academy is as follows : —Feb. 10: Mean 
time of Naples, 14h. 13m, 18sec.; apparent right ascensibn, 11 h. 
11m. 42°5sec.; apparent declination, 5deg. 18m. 59sec. north. 
The motion in declination is very small: that in RA about 42sec. 
per day.—Baron Larrey sent in the full-size picture of a youth, 
fourteen years of age, a Belgian by birth, having three legs, there 
being two on the right side—one, of course, in a state of atrophy, 
but still endowed with sensibility ; the other, on the contrary, help- 
ing to support the body, slightly turned inwards. The knee is 
flexible, but the leg only composed of one bone, the tibia. The 
ankle is stiff, and the foot has only three toes. In other respects the 
youth, the eldest of seven children, is well-formed and healthy, like 
the rest of his family. 

Extraorpinary InventION.—The Mining Journal contains the fol- 
lowing wonderful intelligence :—* A minimum of fuel with a maxi- 
mum of effect and safety is a combination so universally desired 
that an invention calculated to produce it is worthy at least of im- 
partial consideration. Mr. Wm. Morris, C.E., of Church-street, 
Waterloo-road, claims to have made a discovery which, if carried 
out, cannot fail not only to revolutionise all our ideas concerning 
the generation of steam, but to have a very material effect in pro- 
longing the duration of our coal fields. It is usually considered 
highly satisfactory if steam be generated by the consumption of 
1:45 Ib. of coal per horse power per hour; and even Craddock, 
whose inventions are well known by engineers to give extremely 
favourable results, only hopes for a success equal to 1 1b, of coal per 
horse power per hour, but Mr. W. Morris does not limit his views to 
such trifling successes; he prefers to claim the acme of perfection at 
once, and declares that he can generate steam for a 14-horse engine 
with less than 2 Ib. of coal per hour. He claims to be enabled to 
use steam power by the consumption of 24 oz. of coal per horse 
power per hour, and we think no one will deny that if sucha 
result can be continuously obtained his invention will be productive 
of greater benefit to mankind than any since the time of Watt. 
But to enable our readers to judge of the practicability of the inven- 
tion we need only say that the inventor proposes, with an ordinary 
parlour grate, to raise the steam for a 14-horse power engine, the 
steam generator, in which there is no stock water, being merely 
twice traversed by the heat from the fuel, which heat he declares 
will be great enough to convert the water necessary to supply the 


| cylinder with sufficient steam for each stroke, the requisite water 


being pumped in from the supply tank by each movement of the 
piston. The inventor has not the slightest doubt as to the valuable 
nature of his discovery, whether applied to land carriages, ships, and 
other purposes ; indeed, the enterprising inventor offered the Admi- 
ralty, for a sum to be agreed upon, to apply his system to the War- 
rior, and feels assured that had his offer been accepted, she could 
have carried a supply of coals sufficient to keep her continuously 
under steam for two months; whilst, with regard to land carriages, 
he proposes a steam omnibus company to trade between London 
and Manchester, relying for success upon being enabled to perform 
the journey with 30 Ib. of coal, and ata speed of from filteon to 
thirty miles an hour. The practical demonstration of the correct- 
ness of his views is prevented for the want of £150, but as he anti- 
cipates that £180 per week profit will be realised, we cannot think 
that this trifling sum will long be re a reading the 
above it is not to be wondered at that commercial men, who cannot 
always detect d priori the precise merit of a useful invention, or the 
fallacy of one like that above mentioned,‘are apt to look with suspicion 
upon the inventive fraternity generally. Mr. Morris's wonderful dis- 
covery (?) relates, it appears, only to the steam generating apparatus, 
and as, without great improvement in the mode of working the 
steam in the engine, 25 lb. of water, at least, will need to be evaporated 
for every hourly horse power, he proposes to effect this with 2} oz. of 
coal ; or, in other words, he expects to evaporate 175 Ib. of water for 
every pound of coal burnt. What a commentary on the unbelieving 
spirit of the times, when “the practical demonstration of the correct- 
ness of such views” is prevented for the want of £150!—Ep. E.] 





Tue Wetsn Coat Trape.—The price of coal still continues to be 
good throughout all the mining districts of South Wales, and the 
demand, fortunately, is tolerably brisk. Were it not for this satis- 
factory state of one of the great trades, the condition of the mining 
population of South Wales would be indeed deplorable, as half of 
the furnaces are out of blast, and the forge work is now very 
limited. Some idea of the extent and importance of the coal trade 
may be gathered from the fact that in the Aberdare Valley alone last 
quarter, nearly half a million tons of coal were raised, the majority 
of which was forwarded to Cardiff and Swansea for shipment. 


Prussian Ratuways.— The Prussian Government have just 
published some statistics of considerable interest with regard to the 
development of railways in their territory at the close of 1859. 
The length of railway opened was 3,162 miles, of which but 973} 
miles were laid with double rails; and the capital employed in the 
construction of this mileage was £44,080,000, or £13,940 per mile. 
The number of passengers in 1859 was 19,279,668, exclusive of 
soldiers, and the quantity of merchandise conveyed was 11,904,761 
tons. The total receipts amounted to £5,399,440, or £1,707 per 
mile, while the working expenses were £811 per mile, or about 
46 per cent. The average dividend paid in 1859 was 5°36 per cent. 
as compared with 5°88 per cent. in 1858, a diminution ascribed to 
dulness of trade, and the fact that the new “ sections” opened of 
late years have not at present yielded any very great return. Thus 
the receipts were £2,009 per mile in 1857, £1,841 in 1858, and 
£1,707 in 1859. The falling off has been principally apparent in the 
diminution of passengers travelling long distances, the proportion of 
such ae as compared with those making only short trips 
having been 1 to 2°1 in 1859, a& compared with 1 to 1-9 in 1858. Of 
the passengers conveyed, 346,567 or 18 per cent. were first-class ; 
3,324,299, or 17-2 per cent., second-class; 9,807,454, or 51°3 per cent., 
third-class ; and 5,711,348, or 29-7 per cent., fourth-class, 


Ramway Passengers’ Assurance.—The half-yearly meeting was 
held on Wednesday, at the office, Cornhill. The report stated that 
the amount of premiums received and due for the half-year ending 
the 31st of December last, amounted to £18,908, against £15,588 in 
the corresponding half of 1859. The total income for the year 1860 
was £38,709, against £30,766 during the year 1859, showing an 
increase of 25 per cent. The commission and Government duty 
amounted to £2,713, and the working expenses to £4,171; the 
amount paid for compensation being £9,971. After payment of 
interest to the proprietors, and the usual charge for liquidating pre- 
liminary expenses, a balance of £9,329 remained, to which must be 
added £1,624, making the total available balance £10,954. From 
this sum interest at the rate of 4 per cent, per annum would be paid 
to the proprietors, and the remainder held as a fund to meet the risks 
upon the policies in force. The compensation paid during the year 
1860 amounted to £21,056, or 54 per cent. of the premiums received. 
This sum had been paid for 12 fatal cases and 1,187 cases of personal 
injury. The number of casualties during the recent frost was quite 
unprecedented in the company’s experience, Six claims for serious 
injuries arose from the accident at Wimbledon, in which the late 
lamented Dr, Baly lost his life. In a previous accident on the Lon- 
don and North-Western Railway a gentleman named Kelly was 
killed. He was, however, insured in this office, and thus secured 
for his bereaved wife and large family the sum of £1,000, which 
they would have the consolation of soon receiving, and for which 
only {6d. had been paid. It appears that in the general accident 
department as many as 1 in 12 receive compensation for accidents. 


Foren Tantrrs.—The Statistical Department of the Board of 
Trade has issued a parliamentary paper on the subject of tariffs. It 
is a return of the new and old rates of duty upon the several articles 
(so far as the same can be given) levied by the tariffs of foreign 
countries, in which alterations have been made, and showing the 
percentage increase or decrease of duties, and the date of their 
alteration, from the 31st December, 1859, to the 25th February, 1861. 
The list of countries included in the return are, Russia, the 
Zollverein, France, Spain, Portugal, Cape Verde Islands, Sardinia, 
Naples, Greece, Morocco, Brazil, the Argentine Confederation, 
Venezuela, the Sandwich Islands, and China. Upon pig-iron 
imported into the Grand Duchy of Finland, the reduction has been 
28 per cent., viz., from 20s. 14d. to 1s. 6d. per 82. b. Great reduc- 
tions have taken place in the duties hitherto levied on metals and 
hardwares imported into Naples. On all kinds of old iron the reduc- 
tion is 89 per cent., or from about 15s. 10d, to 1s. 9d.; on iron wire 
the reduction is 24 per cent., from about 7s. 11d. to 6s.; on common 
wrought-iron upwards of 72 per cent., or from about 14s. 10d. to 
about 4s. 4d. On old tin and tin in blocks the reduction is upwards 
of 71 per cent., from £1 4s, 9d. to about 7s., and on wrought tin 
the fall is over 72 per cent., viz., from about £3 3s. 7d. to about 
17s. 7d. On lead in pigs the reduction is 85 per cent., the old duty 
being 8s. l0d., whilst the new is nearly 1s, 4d., and on wrought 
lead the new duty stands at a fraction over 7s., whereas the old 
duty was 17s. 8d., a reduction of 60 per cent—all in 220-40 Ib. avd. 
On machinery the new duty is 1 per cent., ad valorem. Under the 
old duties steam engines for national vessels, and some other 
machines, might be imported duty free, under permission of the 
Minister of Finance. Hardwares are reduced from £3 10s, 8d. to 
£2 4s., or upwards of 37 per cent. in some descriptions, and from 
£10 12s. to £4 8s, in others, or 58} per cent, per 220-45 Ib. avd. The 
new import duties adopted by the Brazilian government show that 
iron, in pig or ingots, has been reduced one-half since the period 
before the 3rd of last November, but on filings the duty has been 
increased 33} per cent. The duty on pig iron is about 1}, or alittle 
over 32 Ib., and that on filings is a little over 109d. on the same 
quantity. A very slight reduction has taken place in sewing 
and packing needles, on the former of which the present duty is about 
1s. 8jd., and on the latter about 1s. 3jd., on a fraction over 1 1b. ; 
polished spars now pay 6s. 34d. the dozen pairs ; common locks about 
24d. ; common buckles nearly 2d.; steel pens nearly 3s, 2d.; nails 
and tacks (common), up to 2in., about 13d; above 2 in. somewhat 
over 14d. ; and nails with brass heads nearly 24d., all per about I1b, 
In locks the new rates are an increase of 5 per cent., and in steel 
pens an increase of 1334 per cent. Buckles are a decrease of upwards 
of 22 per cent. Nails are an increase ranging from 15 per cent. to 
17} per cent. The duty on horse shoes is now somewhat over 
2s. 44d. for somewhat over 32} Ib., or a decrease of 124 per 
cent. On the same quantity of copper mixed with zine tinned 
the present duty is 6s. 94.—a decrease of upwards of 16} per 
cent. Tin in bars, sheets, &c., and common utensils, the 
duty now is a little over 1s. 9}d., against the old duty 
of 1s, 84d.; and zinc, in bars, sheets, &c., and common utensils, it is 
2s, 3d. against 1s. 8}d., all on the same quantity last-mentioned, 
The cutlery imported into Brazil is charged at per dozen instead of, 
as before, according to weight. The duty on pen, fruit, and garden- 
knives ranges from about 1s, 1d. to about 8s. 14d. per dozen. On scis- 
sors the new duty, as compared with the old, is an increase of 211 per 
cent., the prevailing duty being over 1s. 3d., whilst the former tax 
was not 5d. In the Argentine Republic the import duty on un- 
worked brass and steel, copper in lumps, or sheets and bars, iron in 
bars, pigs, or sheets, tin plates, and articles of soldered tin, the old 
duty of 20 per cent., ad valorem, is reduced to 5 per cent., ad valorem, 
a decrease of 75 per cent. Works in metal, except gold and silver, 
are now charged 15 per cent. instead of 20 per cent., or a decrease of 
25 per cent. hese duties were dated from the 14th of last 
September. Since the 24th of last October cutlery has gone into 
China free. Yellow metal sheathing and nails now pay 6s., and 
Japan copper 4s. per 133} lb., instead of 10 per cent., ad valorem, as 
before. Tron, manufactured as in sheets, gods, bars, hoops, the new 
duty 10d. instead of 1s.; unmanufactured, as in pigs, 6d. instead of 
8d.; on iron wire the new duty is Is. 8d.; on lead, in pigs, it is 
1s. 8d., a decrease of 37} per cent., and in sheets, 3s. 8d., an increase 





| of 37} per cent.; on steel the new duty is 1s. 8d. against 2s. 8d., a ~ 
decrease of 374 per cent.; but on tin it is 8s. 4d. against 6s, 8d., an 


increase of 20 per cent.; and on unenumerated metals the duty is 
5 per cent., ad valorem, against 10 per cent., ad valorem, all per 
' 1334 Ib. 
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Grants of Provisional Protection for Six Months. 


298. WiLLIAM Paton, Johnstone, Renfrewshire, N.B., ‘‘ Improvements in 
coating, colouring, and glazing, or finishing laces, ” bands, straps, belts, 
and other similar articles, and in the machinery or apparatus employed 
therein.” —Petition recorded 5th February, 1861. 

336. Henry Lovcu, Love-lane, Shadwell, London, ‘‘ Improvements in the 
manufacture or spinning of yarns or threads from hemp, flax, cotton, or 
other fibrous materials, and in the apparatus employed thereit —Petition 
recorded th Februsry, 1861. 

352, NATHAN FRANKENSTEIN, Mincing-lane, London, “ Improvements in 
syphons for drawing off liquids from casks and other vessels.”—A com- 
munication from Henri ¢ Jazadles, Rue Barreyre, Bordeaux. 

354. James Bowkon, Stockton-on-Tees, ‘* Lmprovements in the manufacture 
of bottles and other vessels of glass “ 

366. Witiam Corperr, Clayton, Manchester, “ Improvements in the 
arrangement and construction. of puddling and heating furnaces em- 
ployed in the manufacture of iron and steel.”—Petitions recorded 12th 
February, 1361. : 

360. WiuLIAM Brown, Edgar-place, James-street, Mile End, London, ** Im- 
provements in the manufacture of frames, suitable for containing ‘photo- 
graphic and other portraits and pictures.” 

862. AvoLrit ELLISSEN, Moorgate-street, London, ‘ Improved apparatus for 
working the brakes of railway trains.” 

366. Epwarp Cravock, High Holborn, London, “ Improved mechanism for 
improving the draught in open fireplaces, the same — being 
applicable to de: adening or extinguishing fires in such fireplaces. : - 

363 Tuomas Tirvinag LaAwpeN and TiHomMAS JONES, Birmingham, ‘ * Certain 
improvements in breech-loading fire-arms.” 

372. Winuiam Roperrs, Millwall, Poplar, London, ‘ Improvements in 
portable or fire pumps, and apparatus connected therewith.”—Petitions 
recorded 13th February, 1861. 

375. Grorok Svansy, Threadneecdle-street, London, “ An improved steam 
gauge.” ; 

377. Parrick Sarsrienp DevLaN, Elizabeth Port, Union County, New 
Jersey, U.S., “A new and useful bearing surface for all kinds of journal 
and axle boxes.” 

379. James Garrorri, Dukinfield, Cheshire, ‘Certain improvements in 
metallic pistons. — Petitions recorded With Febru y, (861. 

381. JKAN-Bartiste, Honore FELIX CAMILLE NicoLer, Brussels, Belgium, 
“A new system of ornamenting skin gloves 

383. Moses ABRAUAM PRENSLAN, Liverpool, ‘ linproved preparations for 

the cure and prevention of toothache. , and in the preservation of teeth.” 

4. Grorak JAMES WainwhiautT, CHARLES TimorHy Brabbiry, and Joun 

Lawton, Dukinfield, Cheshire, ‘* lmprovements in machinery or appa- 
ratus for roving, slubbing, orspinning cotton and other fibrous inaterials.” 

i} Witniaw Henry MANsprivor, Camden-lodge, St. Paul’s-road, Camden 

“ lmproveme nts in railway brakes.” 

trevecwur, France, *‘ Improvements in looms for 
weaving.” —A communication from Frangois Postel, Doméiiers, France, 

387. ALLEN Senion, Dumfries, ‘* linprovements in looms for weaving.”— 
Petitions recorded Lith February, 180l. 

889. Joun Branam, Bristol, * Improvements in spectacles and hand 
frames.” 

$01. Ernest Hexry Barre and Citas Mary Joseri Buonpen, Nantes, 
France, ** The manufacture of paper from a pulp obtained from wood 
and all other verretable produce of a woody nature, by means of the 
isolation of the cellular fibres.’ x 

393. Louis Henry Kea, Paris, * baprovements in weay ing.” 

NICHOLAS Nussey, Holbeck, Leeds, Yorkshire, “ Improvements in 
machinery for preparing and combing wool, silk, cotton, flax, or other 
fibrous substances. Petitions recorded With February, 161. 

397. Rosert Orrony, jun., Wells-street, Oxford-street, London, * Improve- 
ments in the adaptation of india rubbe r, and the compounds thereof, to 

various parts of public and private carriages or vehicles. 

390. JouN Hiexry JouNnson, Lincoln’s-inn-tie ds, London, ** Inprove:nents in 
sewing machines.” —A communication from the Grover and baker Sewing 
Machine Company, New York, US. 

401. Cyrus Price, Wolverhampton, and Eni Price, Berry Barr, Stafford- 
shire, ‘* Improve ments in locks and latches.”—/etilion recorded sth 
February, 1361. 

403. James Bainty Hawkins, North- x i Limehouse, London, * Improve- 
ments in the construction of cocks for drawing oif liquids and vapours, 
and for regulating the flow or pussaye ther 

405. Joun Henry Briertey, Aldermanbury, London, “ A clasp, or fastener 
for belts, bands, or straps, or for laaprovetents contained therein,” 

407. Marruew Panis, Hill Side, Wimbledon, Surrey, * Improvements in 
fire-arms.” 

411. Joun Louis Junuion, Tynemouth, Northumberland, “ lmprovements 
in the construction of the bearings and other rubbing surfaces of imachi- 
nery.”—A communication from §. M. Saunders, New York, U.S. 

413. Ricuarp Busi Bureuens, Brooklyn, Kings, New York, U.S., “ An 
improvement in tighten for the cords of curtains.” : 

415. Micnarn. Henny, Fleet-street, London, * Improvements in furnaces.” 
—A communication from Jean Gérard Charles Tenbrick, Boulevard St. 
Martin, Paris.—/¢titions recorded Wth Febrwory, ISt1. 

417. Epwanp Witains, Bath-terrace, Camberwell New-road, Surrey, ** ln- 
provements in the manufacture of boots, shoes, and goloshes, or other 
coverings for the feet, and in lasts or blocks for facilitating such manu- 
facture.” 

419. JosiAl VAVASSEUR, Gravel- Jane, Southwark, Surrey, ‘ Improvements 
in steam generators or boilers.’ 

421, James Surtos, Sheffield, Yorkshire, ‘* An improvement in the frame: 
of spectac les.” 

423. Winwiam Hause, Love-lane, London, ** An improved construction of 
ree] for velvet or other ribbons.” — Petitions re orded 20th February, 1201. 
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Inventions protected for Six Months by the Deposit of a Complete 
Specificarion. 

416. Bexvamin Nicoun, Regent-cireus, Piccadilly, London, ‘* An improved 
method of treating needles used in sewing and other machines applicable 
also to those parts of sueh machines that hold the needles, and applic: 
to all other descriptions of needles, and to scissors and to thimbles treated 
in like manner.”—Deposited and recorded 20th February, 1861. 

451. CHARLES EYLAND, Walscll, Staff ire, “Improvements in the 
manufacture of certain kinds oi spectacle frames."— Deposited end recorded 
22nd February, 161. 











Patents on which the Stamp Duty ef £50 has been Paid 

886. ALEXIS JEAN Dessaues, Rue des Enfants Rouges, Paris. —Dated 27th 
February, 1808. 

441. CHARLES FreDERIC Vassernot, Essex-street, Strand, London.—-A eom- 
munication.—Dated 5th March, Ls)s. 

621. Joun Frepenick Brinxves, jun., Fieldgate-street, Whitechapel, London, 
and Henry Joss CoLuins, West Hill, Wandsworth, Surrey.—Dated 24th 
March, |55s. 

410. Aprauam Rirtiy, Alfred-place, Newington, Southwark, Surrey,— 
Dated 2ndlareh, 1s5s. 

416. WILLEM HENDERK’s SLEKBOOM, Hamburgh.—Dated Srd March, 1853. 

$25. GrorGk ARTHUR BIDDELL, Ipswich. —Dated 3rd Mareh, Lsds. 

439. Henry Groruk Couuins, Paternoster-row, London.—Dated Sth Mareh, 
1858. 

4¢4. Wittiam Epwarp Newrox, Chancery-lane, London.—A comm imi- 
cation,—L ated Ist March, 185s. 

406. Joun Bitine, Abingdon-street, Westminster.—Dated Ist March, 1-5. 

422. Grorak Joun Parson, Adelphi-terrace, Strand, and Thomas Pitarin, 
Bow, London.—Dated 3rd March, 155s, 

450. Rovert Sart Bartierr, Redditch, Worcestershire.—Dated 6th March, 
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423, Wituiam Henry Gaavety, Upper East Smithfield, London.—Dated 
urd March, 1808. 





Patents on which the Stamp Duty of £100 has been Paid, 

523. Joseru Bourn, Collum-street, London.—Dated $rd March, 1854, 

526. CHARLES NiGuTINGALE, Wardour-street, Soho, London.—Dated 4th 
March, 1sd4. 

924. WILLIAM VAUGHAN, Stockport, Cheshire, and JouN ScAtTrERGoon, 
Heaton Norris, Lancashire.—Dated 3rd March, 184. 

945. WILLIAM CrossLky, Westbourne Park, Middlesex, and Grorar Goup- 
SMITH, Leicester.—Dated 19th April, 1856. 











Notices to Proceed. 

2570. CHARLES GourLe&Y KusseLL, Manchester, ** An improved method of, 
and apparatus for, facilitating the operation of certain kinds of printing 
from engraved plates, cylinders, lithographic stones, letter-press, blocks, 
and other like surfaces.”-—Petition recorded 22nd October, Usb. 

2558. GUILLAUME Lacaire, Créon, France, ** An improved penholder.” 

2590. Epwakp KeNwortny Durrox, Lancaster, ** Certain improvements in 
machinery or apparatus for singeing textile goods or fabrics.”"— Petuions 
recorded 24th October, 1S60. 

2602. Joun Kay and Joun Harriey, Burnley, and 
Manchester, Lancashire, ** Certain improvements in 
for spinning cotton and other fibrous substances.” 

2607. WittiAM Hopson, Kingston-square, Kingston- upon-ilull, ** Lmprove- 
ments in fire baskets or movable grates and ovens,”—Vetitions recorded 
25th October, 1860. 


1OMAS MALLINSON, 
self-acting mules’ 

















il 300. Joun LENry JOUNSON, Lincoln’s-inn-tields, London, 
e | 


2617. WituiamM Paumer, Grange Mills, Grange-road, Bermondsey , Surrey, 
“ Improvements in packing the pistons of cy linders.” 

2618. WILLIAM SYRETT, Bury St. Edmunds, Suffolk, ‘Improvements in 
steam engines.” 

2619. Evian Freeman Prentiss, Liverpool, “Improvements in cars or 
carriages to run on street railways or tramways.”—Petitions recorded 20th 
October, 1-60 

2620, CilaR Hatuaway, Liverpool, “ Improvements in the construction 
of street railways, and in the wheels to run thereon.” 

2622. HeNry Lawson, Holcomb Brook, near Bury, Lancashire, ‘‘ Improve- 
ments in machinery for putting cop tubes on to the spindles of mules for 
spinning, and in apparatus for supplying the cop tubes to the said machi- 
nery. 

2623. JosEru BURCH, Crag, near Macclesfield, Cheshire, and Epwarp Booru, 
Manchester, ‘‘Certain improvements in extracting colouring matter 
from vegetable, animal, and other substances, and making decoctions 
and infusions therefrom.” 

2624. Epwarp Boorn and Major Boorn, Manchester, ‘‘ Improvements in 
machinery or apparatus for finishing cotton, linen, silk, and other fabrics 
and materials.” 

2625. WALTER MABon, jun., and WILLIAM PEEL GAULTON, Ashton Old Road 
Ironworks, Manchester, ‘* Improvements in apparatus for heating the 
feed-water for steam boilers by the exhaust steam from high-pressure 
engines.” 

2626. Tuomas SmepLEeY, Holywell, Flint, ‘‘ Improvements in the manufac- 
ture of metal rollers and cylinders used for calico-printing and other 
purposes.” 

2, Joun Asupny, Croydon, Surrey, “Improvements in apparatus for 
cleaning grain before grinding, and in dressing the same after being 
ground. —Petitions recorded 27th October, Us60. 

2637. NenemMian Broven and GrorGe THomas Kinsey, Birmingham, ‘‘ New 
or improved fastenings for articles of dress, and for fastening belts and 
bands 

2640. TioMas Ne AL, f Saint John-street, Smithfield, London, ‘ Improve- 
ments in grinding mills.” 

2617, CuarsLes Crockrord, Greenfield Spelter Works, Holywell, Flintshire, 
Mi Improv iments in the manufacture of spelter from the sulphuret of 

zinc. ’—Petitions recorded 2th October, 1860. 

52. Joun Beck, Isabella-street, Broad Wall, Christ-church, Surrey, ‘* Im- 

provements in stop-valves for water, steam, or other fluids.”—Petition 

r corded 3+ th October, 1860. 

72. James Unperiitt, Loveday-street, Birmingham, ‘ Improvements in 
window- sash and casement fasteners.” 

2678. Ropert Murray, Sandhill, Neweastle-upon- Tyne, “Improvements in 
the manufacture of te legraph cables or ropes. ”__ Petitions recorded 1st 
November, 1860. 

2631. Henny W ILLIAMSON, jun., Coventry, Warwickshire, “ improvements 
in silver wate h cases. 

2690. WILLIAM warp Newton, Chancery-lane, London, “ An improved 
press for compre ssing substances for packing in the form of bales, or tor 
other purposes.”—A cominunication from John Jordan Eckel, New York, 

S.—Petitions recorded 2ud Nevenber, 1360, 

Ricuarnp Burcess Pituiner, Hatfield-street, Stamford-street, Black- 

riars-road, Southwark, Surrey, ‘ Improvements in machine for com- 

pressing black lead or other suitable substances, part of which improve- 
ments are also applicable to packing various other materials.”—Petition 
recorded brd Novenbher, 1560, 

2710. JouN Ripiey, Stagshaw, Northumberland, “ Improvements in reap- 
ing and mowing machines,” —Peti/ion recorded ith November, 1800. 

2713. Monracue Ricu ARD Leverson, Saint Helen’s-place, London, ‘ In n- 
provements in fire-arms A communication from William Henry 8 
Philadelphia, U.S.—Petition recorded bt November, 1860. 

2741. SAMUEL Fox, Deepear, near Shetlield, Yorks hire, ‘ ‘Improvements in 
furnaces used in melting steel and other metals, where crucibles or pots 
wre employed.” —Petition wooded 7th November, 1860, 

estos, Manchester, and THOMAS KE NNEDY, Kilmarnock, 

‘improvements in projectiles for fire-arms and ordnance.” 
~Petition recorded Sth November, Uso. 

2708. Epwarp Brown WiLsox, rliament-street, Westminster, ‘* linprove- 
iments in the manufacture of railway wheels, tyres, axles, and points, and 

, Which improvements are also applicable to the manufacture 

ince tubes and metal cylinders generally.”—Pclilion recorded Wth 
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svovember n. 

Mare ANTOINE FrANcOIS MENNoNS, Rue de Il’ ah gee! Paris, ** An 
improved manufacture of coverings for the head.”—A communication 
from Gustave Victor Roger, Crouysur-Oureg se 

27350. ALYRED Vincent Newton, Chancery », London, “An improved 
construction of feathering paddie-whevis. A communication from 
Byron mer sang Brockport, Monroe, New York, U.S8.—Petitions recorded 
13th November, 186. 

2817. Epwarp Brown WILson, Parliament-street, Westminster, ‘* Improve- 
ments in the manufacture of railway wheels and other articles of cast 
steel or malleable cast-iron.” —Petition recorded itth November, 1360. 

280). SAMUEL MickLé Fox, New York, l “Timprovements in rails for 
railways, and in the wheels of carriages to run thereon, especially 
adapted to street railways.”—Petition vec srded 24th Noerinbher, 1860, 

2024. Natnan Ager, Upper Ebury-street, Pimlico, London, * Improve- 

ments in apparatus for raising building materials.” -Petition recorded 

2th November, 160 

. AL¥YRED Mitts Footr, New York, U.S., An improved lock for 

receivi nd securing umbre las, canes, and simil uw articles.”—Pctition 

recorded Ith January, Ws6l, 

208. CHARLES Bisior, Saint Helen's, Lancashire, “ Improvements in the 

ornamenting of ¢ 3." — Peti‘ion recorded 26th Januar. Ys Iss 

268. JAMES MiaEe Park, Glasgow, Lanarkshire, N. we * Improvements in 
sun blinds or shades.’ —Petition reenrded li st February , 186). 

201, Roserr Howarru, Mount Pleasant, Bu Manchester, 
**Lmprevements in machinery for raising pile on woollen, cotton, and 
other fabrics.” — Petition recorded 4th February, Us01. 

327. Hicks Wirriers, Dundalk, Ireland, ** Improvements in horse-shoes.” 

28. Grirvitiy JaRrerr, Poultry, London, ** An improved apparatus ppli- 

cable for marking linen, and for other printing and stamping purposes. 

—Pititions recorded Vth February, U6. 

327. PATRICK SARSFIFLD DEVLAN, zabeth Port, Union County, New 

Jersey, U.S., * A new and useful bearing surface, for all kinds of journal 


and axle boxes.” —Petition :eco, ded th Fibruary, lool. 
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“inn. “Tmprovements 
in sewing hines.’"—A communication from the Grover and Baker 
Sewing Machine Company, New York, U.S.—Petition recorded sik 
February, lool, 

451. all, Staffordshire, ‘ nproy ements in the manu- 

facture v i inds of spectacle frames.”—Petition recorded 22nd 












| notice is hereby given, the atall persons having an interest in opposing 
any one of such app lications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty -one days alter the date ot » Gazette (and of the Journal) in 
which this notice is issued. 
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Pie Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
eal Patent Office, Southampton-buildings, London, on receipt by him of 
t! 1 amount of price and postage. Sums exceeding 4s. must be remitted by 





| post-office order, made payable to him at the Post-office, High Holborn, 
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ABSTRACTS OF SPECIFICATIO 
dlowing descriptions are made from Abstracts prepared expressly sor 
S ENGINEER, at the office of her Majesty's Commissioners of Patents. 








Crass 1.—PRIME MOVERS. . 
Ineluding Fired Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, ye. 
2012. W. E. Gener, Wellington-sireet, Strand, London, “ A} 
chlaining motive-power, based upon ee hydrostatic paradox.” —A commu 
tieation.—Dated 2st August, 1860, 

This invention is based upon the pressure which liquids exercise according 
to their density, and the dispositions which are given to them. The effects 
which a small quantity of liquid will produce when ecateiaed in a vertical 
tube, the lower end of which rests in a basin or reservoir scarcely more than 
an inch in height, but of a surface ton thousand times gr 





aratus for 

















| the small tube, are very extn wrdinary. Supposing, for example, that the 








small tube is an inch square, and that the basin has ten thousand square 
inches of surface at its base, if the basin be filled with mercury through the 
top of the tube, and the operation continued until the mercury is 3 ft. high 
withm the tube (calculating from the bottom ef the basin), the bottom of 











the basin will support a pressure of not less than twenty-six tons weight, 

although to arrive at this result but from twenty to twenty-five quarts of 
mercury have been expended. To employ this natural agent as a motive- 

power is the object of this invention, and it has been found necessary to 
construct an apparatus which, arranged to engender enormous pressure, 
must also possess within itself the means of destroying this pressure, and re- 
producing it without manual assistance. The apparatus consists of an 
oblong square case of about four yards in Jength and 4 ft. 3 in. in depth and 
width, and within this case are contained the parts which, by their arrange- 
ment and the aid of a liquid of any description, engender a force propor- 
tioned to the dimensions of the apparatus and the density of the liquid. 

These parts consist, First, in two hollow pistons, each having about one 
square yard of surface, and a height of about 6 in. Each of these pistons is 
provided in the interior with a small apparatus acting at given moments as 
valves, and preventing in turn, by the facility which they possess of sliding 
up and down and intercepting, the communication between the mercury in 
the tubes hereinafter mentioned with that contained iu the pistons, by 
openings in the side of two pistons in juxta-position to those already stated. 
The above-mentioned tubes are solidly fixed to the pistons. To set the 
apparatus in motion the two pistons and the above-mentioned tubes should 
be filled to the top with mercury, when it will be seen that the mercury in 
the left tube is in communication with the mercury in the piston, and that 
then this latter must support a pressure proportioned to the surface of the 
interior void, which is about one square yard, and of the height of the 
mercury in the tube, which makes about three yards of vertical height 
(calculating from the centre of the said tube), and finally to the density of 
the mercury which will give, according to calculation, a pressure upon the 
piston of not less than 51,000 tons. By this statement it will be understood 
that the piston must be pushed from right to left until it mects a cross- 
piece ; but two small tubes placed at the end of the rods connected with the 
lozenge-shaped valves before-mentioned meet the cross-piece sooner than by 
the piston, and then, by the facility which they possess of sliding between 
the sides of the piston, they will be pushed from top to bottom, and by 
their movement will force the valve to mount to the upper part ef the 
piston, which will have the result of destroying the enormous pressure by 
intercepting the communication between the mercury in the tube and that 
in the piston ; but at the moment this pressure is destroyed in the left piston 
it will be established in the right thus :—Two cross- —- unite the two 
pistons, and as the left piston arrives at one cross-piece, the two heads of 
the rods of the right-hand apparatus open a communic ition with the mer- 
cury by lowering the valve, and the piston on the right is submitted to the 
same pressure as was previously exercised upon the left, and effects the 
same results, that is to say, that the right-hand piston will descend on te 
one cross-piece, while the left piston will go to the other, and vice versa, as 
long as may be required.—Not proceeve / with. 

2017. A. M. Perkins, Francis-street, Gray’s-inn-road, Loudon, “ Distilling 

set and other water "—Dated 2st August, 1860. 

For the purposes of this invention, a boiler of a cylindrical or other suit- 
able form, and by preference with an internal fireplace or furnace, is used, 
and the peculiarity of the invention consists in applying externally of such 

er a steam-tight metal jacket or case, of such dimensions as to leave a 
ane between it and the exterior of the boiler, At the upper part of the 
boiler an opening or passage is made, communicating with the external 
jacket or case in such manner that the steam or Vv: your as fast as it is gene- 
rated passes from the upper part of the boiler into the jacket or case, and, 
by reason of the exterior surface of the jacket or case being in contact with 
the outer atmosphere, that portion of the steam which is in contact with 
the case or jacket will be continually cooled and condensed, whilst the ex- 
terior of the boiler itself will be kept heated by the steam which is in con- 
tact therewith, and most distant from, the outer atmosphere. The water 
thus obtained by condensation in the jacket or case is allowed to flow out at 
the bottom by a syphon pipe or otherwise. When the fireplace or furnace 
used in the boiler is of such dimensions as to evaporate more water in the 
boiler than will be condensed by the jacket or casc, then provision is made 
for conducting off part of the steam from the jacket or case into a series of 
tubes, pipes, or narrow passages externally acted on by the outer atmo- 
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2041. A. Barcuay, Kilwarnock, Pumping engines."—Dated 2th August, 
Isu0. 
This invention relates to the arrangement and construction of steam 


| engines, which are more particularly appli cable to the raising of water from 






ar places. Under one modification the cylinder of the 

rranged at the side of the mouth of the shaft up which the water 

sed. The cylinder is bolted down to a suitable substructure or 
foundation, and is placed upon this so as to stand quite clear of the mouth 
of the shaft ; or it may project to a small extent over it. The piston-rod is 
connected to an overhead beam ; the connection to this beam is not made at 
the centre, but at such a distance from the end as to allow of the front ex- 
tremity ove ng the mouth of the contiguous shaft and admit of the 
easy connection of the pump rods thereto. The other portion of the beam, 
which may be about three parts of its length from the point of connection 
with the piston rod, extends backwards away from the mouth of the shaft, 
the extremity of the beam being jointed to a vertical rocking shaft which 
serves to maintain the over ring end. The air-pump is conveniently 
ranged between the cylinder and the end rocking shaft, the pump-rod 
¢ connected to the beam overhead, In engines arranged in this manner, 
the pump-roeds are connected directiy to the overhanging portion of the 
beain, so that they are perfectly 1 from any obstruction, and may be 
readily disconnected without interfe 4 with any part of the engine, which 
is whol] y out of the way of the pumping gear.—Aot proceeded with, 

Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts Har- 
ness, NC. 

19:7. W. E, Newrox, Chanvery-lan, London, “ Apparatus Jor vetarding 

carriages.” —A communication.—Dated 7th "dug st, 1800. 

This iny ention refers to carriages for use on common roads. The brakes 
are brought into action automatically, and are made to bear on the wheels 
of the carriage by simply arresting the progress of the horses, and generally 
Without it being necessary for the coachman to perform any operations 
beyond those which are usually adopted when puiling up the horses. In 
order, however, to prevent ace idents in the event of the horse run 
or refusing to obey the driver, it is proposed to adapt to the app 
winch handle, or Other suitable and convenient contris ance, wher 
coachman inay be enabled to bring the brakes into action when r¢ ~quire iby 
simply giving the handle a few turns. The splinter-bar or whipple-trees to 
which the traces are attached are connected with levers, which are made to 
wt by means of connecting-rods, or other analogous mechanical appliances 
on the brake-lcvers ; so that, by checking the progress of the horse—as 
when going down hill—the draught will be taken off the levers. and the 
brakes will, by means of strong spri , be forced against tle wheels, and 
the progress of the carriage will be thereby retarded.—Not proceeved with. 

E. M. Tuorntoy oke-street, Hollora, Lone ** Rein-holder.”— 
" Date sth August, 

This invention is applicable as a means for holding driving or riding-reins, 
and consists of two cross-arms working on a centre-pin, which are partly 
enclosed in a suitable cover. The said arms are held open or extended at 
one extremity (enclosed within the said cover) by a spring or springs, so 
that their extreme or projecting ends act as a clip for holding the reins, 
The said holder can be attached to the dash-board, foot-board, or other eon- 
venient part of a vehicle ; or, in the case of saddle horses, to the front part 
of the saddle, for the purpose of holding the reins when out of use. 

1921. J. Burtow, S lthy, Birmingham, ** Ratlway-signals for communicating 
with the engine-dr ver, guards, and olker parties, while the train isin 
motion.” —Deted sth August, 160. 

An extension of time for filing the final specification of this invention 
having been petitioned for, the docunients relating to the invention eannot 
at present be seen. 

1941. T. W. PLuM, Monmouth, “ Improvements in siring tyres upon wheels, 
and chairs upon sleepers, part of which say plicable to rivetting generally.” 
—Dated 10th August, 186). 

The invention consists, First, in making a groove or grooves in the tyres 
of railway wheels, of such dimensions as may be found most ible, 
according to the size and purpose of the tyre, one such groove being formed 
round tie inside of the tyre (the side opposite the fillet), or on both sides if 
required ; the said groove or grooves may be formed in the making of the 
tyre, which is preferred, or turned after the tyre is complete (with that 
exception) ready for the wheel. Secondly, in the employment of a circular 
iNet or tongue of wrought-iron or steel, or other table metal, for 
securing the wheel within the tyre on one or both sides ; the said fillet or 
tongue may be flat or bevelled, or rebated and rounded, or mouided, and is 
driven into the groove in the tyre after the tyre has been shrunk on to the 
wheel, and while the tyre is The said fillet or tongue may be 
further tightened by the application of force or pressure of any ordinary 

kind upon the edge of the tyre nearest the groove. The ends of the said 

- et or tongue may then be further secured by rivetting or welding, or by 
* key-piece ” so formed and fixed as to keep the said fillet or tongue ex- 

te ided in its diameter, such ** key-piece’ ” being secured by what the inventor 

terims ac up a nd cone rivet, also apy icable for rivetting purposes rt enerally 4 
a ‘*key-piece may be so formed as effectually to secure the e ids of the 
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or 
said tongue, and be heid in position by a metal plug run into the wheel or 
ty The said fillet or tongue, being secured by tue mode described, 





not be displaced by any amount of force likely to be exerted upon it 
during the use of the wheel, but can be removed without difficulty when it 
is rec quired to change the wheel or tyre. The tyre is in this manner securely 
fixed into the wheel without bolts, for the purpose of obtaining a more 
even and less detrimental action of the wheels upon rails. The invention 
also consists in casting the ordinary chairs with the belt holes at an angle 
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instead of being perfectly vertical ; the bolts or spikes for fixing the chairs 
are consequently driven into the sleepers skew-wise, and do not so easily 
draw by the action of the wheels upon them. 


1944. C. DE Beravr, Dowgate-hill, London, “ Permanent way of railways.” — 
Dated 1\th August, 1860. é 

This invention consists in constructing permanent way by laying or 
supporting the rails themselves directly upon the bailast, and obtaining 
additional width of bearing by longitudinal metal side supports or sleepers, 
one on each side of the rails, which are not directly fastened or secured to 
the rail, but are connected therewith by means of cross sleepers, bearers, or 
bars occurring only at intervals, and rivetted, bolted, or fastened to the rails 
and the longitudinal sleepers, And also in constructing permanent Way as 
above set forth, with the side sleepers so shaped and disposed as that the 
combination of parts may present a trough-like section, so as to obtain 
lateral steadiness by lying within the ballast. The cross sleepers are to, or 
may, consist of chair-shaped pieces or plates, and it is intended to dispose 
the several parts so as to break joint or bond with each other.—Not pro- 
ceeded with. 

1952. E. B. Orance, France, ** Apparatus for unloosening horses instantly 

from a carriage when frightencd or running away.”—Dated 13th August, 
$60. 

mis invention consists in joining the two parts of each shaft by means of 
sheaths or cases fixed to the fore parts, to which the traces are attached, 
the back parts of the shafts being set in these sheaths, and there main- 
tained by bolts traversing corresponding mortices in the sl aths or cases 
and in the shafts. These bolts are simultaneously withdrawn, but in oppo- 
site directions, by means of rods with rack and pinion, and of a toothed 
sector set in motion by a cord within reach of the driver. As soon as the 
bolts leave the mortices the fore parts of the shafts separate from the hind 
parts, and are carried away by the horse, leaving the carriage behind. In 
some cases the fastenings securing the cross bar to the two shafts may be 
made to act in the same way as the bolts above mentioned. Where two 
horses are harnessed to the carriage, by a slight mod ion of the same 
apparatus, the trace bars (there being no shaits) are released, and carried 
off by the horses, together with the chains by which they are attached to 
the pole.—Not proceeded with, 

1953. J. Sropart, Walworth, Surrey, and J. T. Bexnert, Dalston, Middle- 

* Skips’ propellers.” — Dated 13th August, 1860. 

This invention consists in constructing propellers with a central boss, the 
diameter of which is equal to about one-third of the propeller complete and 
with three or more screwed blades fixed between the central boss and an 
outer ring or cylinder.—Not proceeded with. 

1967. W. Firup and E. Jerrreys, Shrewsbury, ‘‘ Permanent way of rail- 
ways.” — Dated 14th August, 1860. 

This invention has for its object to connect or secure the abutting ends of 
the rails together, so as to remove the liability which now exists of their 
being moved vertically out of their place when the rails by any accident 
become loose in their seat. To this end the patentees make corresponding 
notches, cuts, or openings in the butt ends of the rails, and in these 
notches, cuts, or openings, they insert 1 pin or tongue piece, which, being 
secured in position, will prevent the ends of adjoining rails from rising up 
or moving vertically. 

1982. J. SAMUEL, Great George-street, Westminster, and G, F. Train, Liverpool, 
* Taprovements in rails for streets and roads, and in whi els and axles,”— 
Dated Lith August, 1810. 

These improvements in rails for streets and common roads consist in con- 
structing them in such forms as will allow of their being reversed and used 
on the opposite side to that rendered unserviceable by wear. The improve- 
ments in wheels consist in constructing them with tyres, about one-half of 
the breadth of which is of a different diameter to that of the remaining 
portion. Wheels thus fitted will be capable of running (bearing upon one- 
half, or nearly so, of the breadth of the tyres) upon the raised part of the 
rails, while they can bear upon the other half, or thereabouts, of the breadth 
of the tyres,and travel upon ordinary roads. The improvement in axles 
consists in the employment of two separate axles superposed, or one behind 
the other, one end of each axle having a wheel on it, while the opposite end 
carries no wheel. The objects in this improvement are to enable carri 
to travel round sharp curves without straining the axles, and to reduce fric- 
tion in rolling round curves. 

1936. H. Gaunpt, St. Louis, U.S., “ Pontoons "—Dated 16th August, 1869. 

This pontoon consists of 2 wooden vessel of any form which will admit of 
its sides readily folding over on to itself, so that the pontoon, when not in 
actual use, is capable of being folded up into a small space easy for trans- 
port. When required for use the folded parts are opened out, and the water 
is excluded from entering by strips of gutta-percha, caoutchoue, or other 
suitable water-tight packing medium being laid along the contiguous 
surfaces at the joints, or by employing some similar contrivance, so that, 
when opened out, the water will be effectually excluded.—WNot proceeded 
with. 

2001. W. H. Crisren, Stretford, ‘* An improved propeler."—Dated 18th 
August, 1860. 

This invention consists of two flat dises or blades mounted on a spindle or 
boss, and intersecting, but not touching, each other at any desired angle to 
the axial lire of such spindle or boss. The dise or blades, which are of a 
form obtained by the intersection of two circles, the lateral diameter being 
greater than the vertical diameter, are not mounted on the exterior of the 
boss or spindle, but the latter passes through cach disc or blade at the inner 
side of its smaller diameter, each disc or blade performing its revolutions 
eccentrically around the axial line of the boss or spindle. The discs or 
blades are perfectly flat, and may be made of iron, steel, copper, or any suit- 
able metal or metallic alloy. 


Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


187]. W. E. Newton, Chancery-lane, London, “ Knitting machinery."—A 
communication.— Dated 2nd August, 1860. . 

This invention relates more particularly to knitting machines of that 
kind in which are used needles with short stiff hooks, from which the 
stitches, after they have been completed, are taken off by means of what 
are known as stitch hooks, without any longitudinal movement of the 
needies. In those machines it has been hitherto found impracticable to knit at 
the same time on needles immediately adjacent to each other, owing to its 
having been necessary for the pressers to come between those needles on 
which the knitting is in progress, to hold down the new loops upon the 
needles, while the preceding loops are being drawn through them and off from 
the needles by the stitch hooks. The principal object of this invention is 
to enable the knitting to be proceeded with at the same time on needles 
immediately adjacent to each other, by which means from six to twelve 
needles, and as many threads, may be used at a time, instead of only from 
two to four, as in the machines of similar general character heretofore used. 
And to this end the invention consists, principally, in the construction of 
the needles with two hooks upon the same stem, viz., the usual hook on 
the front, and an additional hook on the back, serving the purpose of con- 
fining the new loops upon the needles while those which have been last 
eat lously formed upon the same needles are being taken off by the stitch 
nooks, and so dispensing with the action of the pressers between the 
needles at that stage of the operation. The invention also consists in the 
construction of the needles of knitting machines with hollow, round, and 
laterally elastic stems, for the purpose of enabling them to be secured 
firmly in the machine by simply placing them in holes provided for them in 
the needle ring, needle bar, or needle plate, and of affording facility for 
removing them and replacing them by others when injured. And the in- 
vention further relates to certain modifications in the mechanical arranze- 
ments for bringing the operating instruments into action. : 
1874. B. ARNOLD, East Greenwich, U.S.. 

3rd August, 1850 
This invention consists in construc 















































“ Machinery for netting.”—Dated 


1 J ting, adjusting, and operating a series 
of pin bars, carriers, spool guides, and other devices, in such a manner that 
a fishing net can be made of the width usuaily employed with its mesh 
opening in the direction of its width, and without further manipulation or 
re-arrangement finished ready for use. A series of bars, each containing 
one more pin than there are meshes to be made, move in their proper order 
in the direction necessary for their respective pins to catch and retain the 
long twine passing through guides and other dev ices, by which it is drawn 
tom the stationary revolving spools and regulated as ‘required. By their 
combined operation a particular loop is formed, through which, when in a 
given position, a carrier moving in a race-way, severed by the interval 
cecupied by the loop and containing another twine, passes, and when in 
another, caused by a further change in the position of the pin, repasses. 
The requisite intertwining being thus effected, the long twine is pushed off 
the pins and held fast in the direction of its spool, is drawn together into a 
knot, the previous knot being held against and between two pins (each 
attached to its respective sliding bar), which, approaching each other, ob- 
Struct its passage until the new knot is tied sufficiently tight by the tension 
Produced thereon, when they separate, the tension being given by a bar 
elow. | In tying the next row the guides are moved so as to make and 
bring the loop in front of {the next, instead of the same, carrier, which in 
course passes and repasses through it, and when the knot is there formed 
and tied they return to their original position. In this manner the long 
twines are connected and form a perfect mesh, while the twine is so laid 
that there is no tendency in the net to twist, as is usually the case with 
those made by hand or other machines. The size of the mesh is regulated 
by the relative position or distance between the upper and lower pin bar. 
When parallel all the meshes will be of an equal size, but, if so required, by 
adjusting them out of parallel, meshes of a different size will be 
made, gradually increasing from the narrowest to the widest space 


aan bars. The width of the net will necessarily correspond with 








1876. J. HALL, Blackburn, * Sewing machines.” —Dated 3rd August, 1860. 

In carrying this invention into effect, the inventor obtains the necessary 
motions for the feed needle and shuttle from a cam or eccentric fixed to the 
under part of the machine. He connects one end of a rod to the said 
or eccentric, and the other end to a plate under the feeder and vert 
needle ; the motion thus communicated gives the necessary horizontal move- 
ment to the feeder and shuttle. The vertical motion of the needle and 
needle holder is also obtained by a roller working in a groove on the said 
cam or eccentric, communicating motion to a lever or arm outside the 
machine extending to the needle holder, the motion thus given constituting 
the vertical movement of the needle and holder. He regulates the length 
of the stitch by a screw outside the machine which acts upon the feeder, 
and he winds the thread or silk on the shuttle bobbin by the action of the 
driving wheel. He fixes two small spindles in brackets or bearings outside 
of the machine, one of the said spindles having a dise large enough to come 
in contact with the periphery of the driving wheel ; the other small spindle 
has a spring upon it, so that the shuttle bobbin being placed betw een the 
two spindles, the spring holds it in its proper position, and when the driving 
whee! revolves, it turns the said spindles by the disc, and, consequently, the 
bobbin also, by which motion the thread or silk is wound on it.—Not pro- 
ceeded with. 











1890. W. Taytor, J. Pexnptesury, T. Batty, avd R. Haren, Preston, 
2 Temples used in weaving textile fabrics.” —Datet 4th August, 1860. 

This invention consists in mounting the temples on hinges or pivots, and 
causing them to vibrate up and down, so as to raise or lower the cloth, in 
order that the same part of the dents of the reed may not always beat up 
against the cloth. The vibrating or moving up and down of the temples, 
so as to present the edge of the cloth to different parts of the reed, may be 
effected in a variety of ways ; for instance, by means of a heart wheel or 
cam revolving with the temple, and acting against a fixed stud or pin; or 
the heart-wheel or cam may be placed on the end of the emery-roijler or the 
cloth-roller, and actuate a lever in connection with the temple or the 
gradually increasing diameter: or the cloth beam nu be caused by means 
of levers to raise the temples slowly up as the weaving proceeds. 








Ciass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
— ‘Mill ' 
Mulls, §e. 


1920. G. HA, jun., Moutrose, * Improvaucuts in the form or construction 
of reaping machines.” — Dated Sth August, 1860. 

The body or framework of this machine consists of two parallel side 
frames sloping from the rear to the front, and tied together at their lower 
ends by means of a transverse rail or bar, upon which are supported the 
ordinary fixed projecting finger, over or under, or against which the entting 
blades act. The main driving wheel, from which motion is given off to the 
principal motive parts of the machine, has the bearings of the axle in one 
of the side frames—the near or right hand one—a portion of which projects 
or overhangs at this part. Another wheel of smaller diameter, which acts 
simply as a bearing wheel, is supported on the opposite side. 











The outer 
face of the main driving wheel has formed either upon it, or attached to it, 
a bevel wheel, which gears into a pinion placed at right angles to it; the 
spindle of this pinion, which is parallel to the side frame, is connected by 
means of a coupling with a short angularly inclined crank shaft, the crank 
pin of which works in a slotted slide or guide within the front rail. In the 
upper part of this slide is a loop or eye which moves a transverse rod 
supported on the side frame, or the yjecting or overhanging portion 
of tne same. The sliding piece is attached to the cutting bar, which has a 
reciprocating motion caused by slots in the projecting fingers. The cutter 
bar has the usual cutting knives, which move over and in contact with the 
edges of the projecting fingers. The throw of the crank is such as to cause 
the knives each to traverse over two of the projecting fingers at cach 
revolution. ‘The cutter bar is thrown out and into gear by means of a hand 
lever which acts upon the coupling connecting the bevel pinion, spindle, and 
the crank shaft. ‘The gathering reel is formed with six radial arms con- 
nected with transverse vanes; two of the arms are placed at a greater 
distance as under than the others, so that an interval takes place in the 
gathering action of the reel during each revolution, by means of which the 
cut corn is delivered from the platform in quantities sufficient for forming 
sheaves ; it is driven by bevel gear, brands, or chains, communicating from 
the axle of the driving wheel ; its transverse shaft is carried in adjustable 
elongated rods, one ef which is fitted on the axle of the driving wheel, the 
other on a projecting stud supported ona bracket from the opposite side of 
the frame. It is also so arranged that, by means of a ratchet wheel and 
pawl, or by elevating or depressin ‘rev r similar devices, it may be 
raised or lowered to any required height. ve platform is hung so as to 
oscillate upon a diagonally formed shaft, and is retained by means o ever 
having a stud and friction pulley on its extremity, and worked by a cam or 
tappet on the axle of the driving wheel ; this cam is made double, and in 
the hollow between the two elevations the end of the lever with the siud and 
pulley rests ; a projection or bulge on the face of the cam during each reyo- 
lution comes in contact with the stud on the end of the lever, and tilts over 
the platform, which is again brought to its normal position by the action of 
the cam upon the lever. In the front of the machine is a guiding wheel 
which is provided with an adjusting screw for regulating the height of the 
back part of the machine from the ground.—Not proceeded with. 







































120. H. avd F. C. Cocky, Frome Iron Foundry, “ Driving cha aud root 
cutters, and otler agricul ural machines.” —Dated 9th August, isco, 

This invention relates to a peculiar mode of driving chaff and root-cutting 
machines, corn crushers, malt mills, apple mills, grindi stones, brick, 
tile, and pipe-making machines, clay mills, oil cake breakers, thrashing 
machines, and other agricultural machines, whereby such machines may be 
actuated by steam power direct, the fly wheel of the steam engine being the 
fly wheel of the machine to be driven, In applying this invention to the 
driving of a chaff cutter—which the patentees prefer on what is known as 
Cornés principle—they mount a small steam engine on the framing of the 
machine itself. The wheel which carries the knives or cutters of the 
machine forms the fly wheel of the engine, and the main shaft of the 
machine is fitted with a crank by which it is driven direct from the small 
steam engine above referred to. Suitable arrangements may be made for 
driving either separately or simultancously two or more machines; thus a 
root cutter or corn crusher and # sinail thrashing machine may all be driven 
by the same engine, the fly wheel of any one or more of these machines 
serving as the fly wheel of the engine. 












1930. A. NeuMANN, Pancras-lane, London, “ Tiaprovements in the treatment 
of food for cattle, and in muchinery or apparatus employed thercin.”—A 
conmunication.—Dated Vth Aujust, 1860. . 

This machine, which it is proposed to employ for cutting oats and other 
grain in preparing them as food for cattle, consists of a longitudinal grooved 
cylinder or roller carried in a suitable frame, and surmounted by a hopper, 
into which the grain to be treated is introduced. In connection with this 
cylinder is a series of circular or disc shaped knives, which are pressed 
against its periphery by the action of helical springs and rezulating screws. 
The grain, on leaving the hopper, passes through a perforated vibrating 
plate worked to-and-fro by a cam or ratchet wheel, and is thas evenly dis- 
tributed over the surface of the cylinder into the grooves in which it falls, 
and is instantly cut or divided by being carried under the cutting edges of 
the circular knives above referred to. The cut grain descends into a suitable 
receptacle below, and the cylinder is cleaned from any remaining particles 
of grain by a stationary bench against which the cylinder revolves.—Not 
proceeded with, 

1933. A. Eppineton, Springjleld, Chelmsford, “ Draining ploughs.”—Dated 
9th August, 1860. 

For the purposes of this invention the coulter, instead of being raised and 
lowered by the means heretofore employed, is arranged to be raised and 
lowered by means of a screw and screw nut. Thecoulter, when rising and 
falling, is guided by means of a roller in front, and also a roller behind ; a 
screw nut is, by preference, fixed or attached to the coulter, and the screw, 
which raises and lowers the coulter, turns in suitable bearings carried by the 
beam or framing of the plough.—Net proceeded with. 

1940. J. A. ENkLEAR, Haftem, Holland, “ Improvements in implements for 
cultivating the soil.” —Dated 10th August, 1360. 

This invention consists in swivelling the coulters or arms carrying the 
tines in shares in boxes bolted or affixed to the frame of the implement, and 
in connecting the upper ends of the coulters or arms to two hand-levers, the 
coulters in one row to one lever, and those in the other row or rows to the 
other lever. The boxes are so shaped on the inside that they admit of the 
coulters being raised out of the ground by means of the hand-levers, when 
choked by weeds, or when otherwise desirable to lift them. The coulters in 
one row can be raised and freed without stopping the implement, and with- 
out interfering with those on the other row or rows.—WNot proceeded with, 











1947. R. Puitiirs, Wavertree, near Liverpool, “* Harvesting machines.”—A 
communication. — Dated llth Auyust, 1860. 

This invention relates to an improved construction and arrangement of 
the parts of reaping and mowing-machines having horizontal toothed 
sickles, reel, and one driving-wheel, the object being to render the machine 
certain in its action when moved or drawn forward, and less liable to get 
out of order when moved or drawn in the opposite direction. Also to an 
improved construction of wheel and shoe, by which the machine can be 
drawn close up to the grain to cut a greater width, made to commence 
operations in a field unassisted by hand labour, and without destroying any 
of the standing grain, as well as pass over a water furrow or rut with safety 
to the machine, and secure cutting action at a uniform distance from the 
soil. Also to an improved automatic rake-attachients, by which the cut 
grain is laid in neat and compact gear, gravels,or heaps, from which state 
they can be bound into sheaves with facility. —WNot proceedet with. 








2003. R. Romaine, Devizes, ‘* Machinery applicable to steam cultivation,”— 
Dated 18th August, 1860. 
This invention cannot be described without reference to the drawings. 











CLass 56.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 








2030. Sin J. 8. Liviz, Pall Mall, London, “ Blocks for building purposes.” — 
Dated 23rd August, 1860. 

In carrying this invention into effect, the patentee takes stone, flint, broken 
bricks, clinkers, or other hard material, and unites the same by bituminous 
compounds or other cements cast in moulds of such form, shape, or size, as 
may be required, being rectangular for perpendicular walls, and in segments 
of circles for arches, sewers, tunnels, &c. 





CLass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Jor Defences, Gun Carriages, &c. 
1900. G. Jerrrizs, Norwich, ** Apparatus sor filling cartridges.” —Dated 6th 
August, 1360. 

This invention relates to a portable and simple apparatus (capable of being 
packed in an ordinary gun case) for filling cartridges for sporting breech- 
loading firearms, and the invention consists of a vertical standard, the 
lower part of which is grooved or recessed semicireularly to admit the cart- 
ridge case ; immediately behind this grooved portion is a lug and clamping 
screw for securing the apparatus to a table stand, The upper part ot the 
standard is provided with a rammer, and a loose or detachable box or recep- 
tacle into which the filled cartridge is introduced for the purpose of having 
its edge turned inwards so as to secure the wadding in its place. This is 
effected by means of a screwed plug working in a brush in the end of the 
box. A plunger works inside the screwed plug for the purpose of driving 
out the « iage When completed, and suitable means are adopted for retain- 
ing the cartridge during uhe process of turning over its edges on to the 
wadding. 

1955. H. Hrwerson, Blackheath, Kent, “‘ laprovements in rockets, and in 
apparatus for discharging Ue same "—Dated 13th August, 1860, 

For the purposes of this invention in constructing rockets, it is preferred 
to employ three or other number of rockets around a tube, on the hinder 
part of which there are spiral blades, against which the fire from the 
rockets acts, in such manner as to cause the series of rockets to rotate ; or 
in place of employing a series of rockets around the central tube, the tube 
may be in the centre of a smgle rocket, in such manner that the spiral 
blades on the back end of the tube may be acted on by the fire passing out 
from the end of such single rocket, but, as above stated, it is preferred to 
employ three or other number of rockets around the tube. In order to dis- 
charge such rockets, apparatus is used consisting of an outer cylinder, 
and a short inner eylinder, so constructed and arranged that the inner 
cylinder, in being moved from end to end of the outer cylinder, shall be 
caused to rotate by reason of spiral guides applied or formed on the 
interior of the outer cylinder and exterior of the inner cylinder. On the 
interior of the outer cylinder is fixed a rod corresponding in diameter with 
the interior diameter of the tube around which the rockets are fixed, and 
the ends of the spiral blades on the tube are constructed so as to become 
attached to the inner cylinder in such manner that, when the discharge of 
a combined rocket takes place, the inner cylinder moves outwards with the 
rocket, and in doing so rotates within the outer cylindor ; but so soon as 
the inner cylinder arrives at the outer end of the outer cylinder the rocket 
is disconnected from the inner cylinder, The outer cylinder is mounted on 
trunnions in a suitable frame or carriage. 




















1958. T. Gruenwoon, Leeds, ** Construction of projectiles.”"—Dated 13th August, 
18u0, 

The object of this invention is to effect an economy in the construction of 
projectiles, whether they are solid or hollow, but chiefly for ordnance, by 
avoiding the necessity of such accurate workmanship in the manufacture of 
projectiles as is now required and employed to secure accurate and efficient 
firing from the Armstrong and other guns of the public service. To this 
end the patentee proposes to construct shells or projectiles by casting them 
in iron of an elongated form, with a con‘cal or other shaped forward end, 
and to rely upon packing rings of felt, canvas, or other suitable fabrie 
applied in a peculiar manner for securing such a fit as will effectually pre- 
vent windage when the discha takes place, Round the forward part of 
the shell he forms in the casting a recess to receive a ring of packing, which 
is forced over the fore end of the shell into the recess ; and the hind end o 
the shell he also rebates in order that it may receive a packing that is 
formed after the manner of the leather packing of an hydraulic press, the 
object being that it shall expand under the pressure of the gases generated 
by the ignition of the charge in the rear of the projectile, 













1984. J. Bentiey, Liverpool, and D. Bexvury, Birmingham, “ Breech loading 
Jirearms.”—Dated With August, 1860, 
To apply this invention to, say, a rifled musket, in a piece of metal at the 
the barrel a vertical or transverse dove-tailed or other suitably 
aped slot or mortice is formed, in which a sliding breech or closing curtain 
piece works up and down (or transversely, as the case may be) across the 
line of the bore of the barrel, and which is actuated by a lever of the first 
order, Which has its axis a short distance in rear of the barrel ; the short end 
of the lever works below a cradle piece on which the cartridge is laid to be 
pushed forward into the barrel by the thuinb, and passes through a slot or 
mortice in the sliding breech-picce ; the longer end of the lever may be pro- 
vided with a thumb-piece for elevating that end, and carrying down the 
sliding breech-piece, so as to expose the rear end of the barrel for intro- 
ducing the charge thereinto, and when the breech is closed the rear end of 
the lever lies within a recess formed longitudinally along the top or side of 
the stock.—Not procerded wath. 
















1991. R. aud F. M. Moun, Birminghan, ** Matchels and cutlasses.”— Dated 
17*h August, 18u0. 

This invention consists in finishing the blades of matchets and cutiasses 
by gaivanising them, that is to say, by coating them with zine. By galva- 
nisuag or coating the blades of matchets and cutlasses with zine they are 
preserved from rusting, and the grinding process to which they are ordi- 
narily subjected is rendered wholly or partly unnecessary, c 
2005. T. GRAHAM, Leamington, ** Projectiles and cannons or barres for dis 

charging Ue saue.”—Dated 13th August, 1860, 

This invention has for its object the construction of an arrow or pile 
formed projectile or missile, so constructed as to secure when discharged 
from a gun, tube, or a suitably constructed piece of ordnance the entire im- 
pulsive force obtainable or emitted by the explosion of the propelling 
powder ignited, doing away with the loss to which other missiles are sub- 
jected through windaze, incomplete explosion of the powder used, fouling, 
friction, and rifling to cause a rotatory motion. To secure these objects the 
arrow or pile formed projectile or missile is made hollow, except at the top 
or point intended to strike the object against which it is intended to operate, 
and instead of passing into the gun, tube, or piece of ordnance containing 
the exploding powder, the hollew portion of the missile is made of a dia- 
meter suificient to pass over and enclose the gun, tube, or piece of ordnance 
in whole or in part, as may be found most suitable. If the rotatory motion 
obtained by rifiing is found to be necessary or desirable, this may be effected 
by an addition to, or alteration on, the outside of the missile, ~ 








2048. G. Davies, Serle-street, Lincoln's-inn, ** Bonh shells."—A communica- 
tion. — Dated th Avywt, 160, 

This invention consists principally in charging an oblong or spherical 
shell with a system of partially severed rings or strips of cast-iron arranged 
within the shell round a chamber containing gunpowder, or other explosive 
compound, and so adapted to each other as to form with the shell a com- 
pact mass of metal, which, on the instant the explosion takes place, is 
shattered into a number of pieces, the latter being scattered with greater 
force, and with more destructive effect, than the detached pieces of metal 
with which shells are usually charged. 








Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 





1934, F. Parker, Wood-street, Novthnmpton, “ Coverings for the feet, or 
parts te eof, suitable more especially as foot-warmers for railway and 
other travellers.” — Dated Vth August, 1360. 

This invention consists in constructing a half slipper or shoe made o 
leather, leather cloth, or other suitable material, that is, having the 
vamp or front part only with a half or whole sole attached, and also 
provided with an elastic strap or band, or a non-clastic strap or band 
and button, buckle, or other fastening secured to the said vamp, in 
order that the fore part of the foot when inserted in such half slipper 
or shoe (with or without the ordinary boot or shoe on the foot of the wearer, 
as desired) may be covered and kept warm, the inside of such half 
slipper or shoe being well lined with warmth-giving materials, as wool, 
fur, hair, and the like, such half slipper or shoe being held on the foot 
by the elastic band being drawn over the heel of the foot.—Not proceeded 
with, 

1964. J. Reep, Limehouse, “ Pianofortes,”—Dated 14th Auguat, 1860, 

This invention relates, First, to the sounding-boards of pianofortes of all 
classes. Heretofore it has been the practice of pianoforte makers to affix 
(by means of glue or otherwise) the edges of the sounding-board firmly to 
the framing of the instrument, leaving the middle portion only free to 
vibrate. Now, this part of the invention consists in leaving the edges of the 
sounding-board unattached from the framing, and, therefore, entirely free 
to transinit to the atmosphere the vibrations produced on it by the action 
of the strings, combining with this arrangement a method of supporting the 
sounding-board on bearings placed at a distance (usually a few inches) 
within the edges of the sounding-board, the sounding-board being fixed to 
the bearings by means of screws and buttons, and not by means of glue ; 
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while between the sounding-board and its bearings the inventor places a 
layer of cloth or other suitable material. This part of the invention also 
consists in forming the ribs of sounding-boards, by which they are 
strengthened, of a depth or thickness much greater than their breadth, and 
of a tapering form in section, and of reduced depth or thickness at the ends. 
This form of rib lends greater strength to the sounding-board than the 
ordinary rib, which is square, or nearly square in section, and also facilitates 
the vibration, and, therefore, improves the sound of the sounding-board. 
The next part of the invention relates to the braces and blocks of upright 
pianofortes, and consists in scoring the brace upon the block in an angular 
or inclined direction, and in making the block of a corresponding form in 
section—that is to say, making the block thin at the inner and thick at the 
outer side. By this arrangement the brace is less weakened than when the 
ordinary rectangular score is formed in it.—Not proceeded with. 

1989. C. F. ATKINSON, Sheffield, “ The application of steel or iron to the manu- 
facture of collars and wristhands.”—Dated 17th Auyuat, 1860. 

This invention consists in using steel or iron rolled, or in any other way 
worked, into thin plates of a shape and size suitable, fastened with bands, 
pins, or in any other way, and with a facing or covering of paint, japan, 
enamel, or other substance, in the manufacture of collars to be worn round 
the neck, and on the wrists, to answer the purpose now fulfilled by linen or 
other collars or wristbands.—Not proceeded with. 

2034. R. R. Beaey, Manchester, “ Shirt fronts.” —Dated 24th August, 1860. 

Instead of making the neck bands to pass all round the neck, and be 
fastened or tied either at the front or back, as hitherto adopted. the 
patentee makes the band of any suitable shape, but only to fit the front part 
of the neck or throat part, to each end of which he attaches an elastic band, 
tape, or other suitable material to pass over the shoulders of the wearer, 
cross each other at the back, and be attached to each side of the front by 
buttons and button holes, or other suitable contrivance, to keep it in its 
proper position, Or, instead of attaching the said elastic bands or tapes to 
the ends of the neck-band, they may be attached to the shoulder pieces, or 
other convenient part of the front, as now in general use, and still leave the 
short neck band to fit the front part of the neck only, dispensing entirely 
with tying or fastening the neck band round the neck in any manner. 

2036. W. KEN, Horton, near Slough, ‘‘ Castors.”—Dated 24th August, 1860. 

This invention is carried into effect as follows :—First, the castor is made 
in two distinct portable parts (namely, the socket or plate, and the horn or 
wheel carriage with wheel), or more if necessary, and is so arranged that 
the horn and its appurtenances may be removed at pleasure without 
removing or otherwise disturbing the socket or plate. Secondly, the socket 
or plate part is provided with a spindle on which the horn is mounted and 
turns round freely, and around which is made a groove to receive the ends 
of one or more set screws or crosspins, which are made to project through 
the side of the horn inwardly, to connect the two parts together. | Thirdly, 
the spindle may pass through the body of the horn, or not, but by prefer- 
enc: it is made to pass only partially through, and is made to fit exactly the 
hole in the body of the horn, and the bottom of it may be made conical, 
spherical, or of any other shape that will tend to lessen the friction caused 
by the working of the castor when in use, The socket or plate part and the 
spindle may be cast or wrought together or separately of the same or 
different materials, or one of them may be cast and the other wrought, or a 
wrought spindle may be cast into the socket or plate; when the socket or 
plate and the spindle are made in separate portions, the top part of the 
spindle may be turned to a shoulder passed through the plate, or the 
bottom of the socket, and rivetted or otherwise fixed thereto inside. 
Fourthly, the wheel carriage or horn may be made in the ordinary way, but 
by preference the hole in the body thereof is made only partially through, 
and is so finished that the bottom of the spindle may rest on and fit to the 
bottom of the hole (by which means an equal bearing is provided on the 
bottom of the spindle, and on the shoulder under the collar), and the hole 
in the body of the horn serves as a reservoir for oil or other lubricating 
medium (to prevent friction), and the horn is connected to the spindle by 
means of one or more set screws or crosspins, Which pass through the side of 
the body of the horn, and project into the groove provided in the spindle.— 
Not proceeded with. 

2040. F. Lampr, Cushion-court, Old Broad-street, London, “ Improvements in 
the construction of certain parts of oil lampa, and other lamps.”"—A com- 
munication.—Dated 21th August, 1860, 

This invention is comprised under two heads or sections. The first 
relates to an improved method of securing or holding and connecting the 
glasses, shades, or chimneys of lamps thereto, and consists of a spring pin 
for that purpose, instead of a screw, as commonly employed, this improve- 
ment being designed to prevent breakage of such glasses, shades, or 
chimneys arising from the expansion of the glass when hot. Under the 
second head or section of this invention the improvement relates to an 
improved method constructing that part of the wick holder of lamps having 
flat wicks in which the mechanism revolves for raising and lowering the 
said wick, and the present improvement consists in making such part solid 
with the wick holder by rivetting the same thereto.—Not proceeded with, 


Ciass 8.—CHEMICAL. 


Ineluding Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing. Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 7 r 


1975. G. Down, High-street, Borough, “ Preservation of meats.”—Dated 15th 
August, 1860, 

That which the inventor states to be the novelty of his process is, First, 
the preservation of meat by the complete extraction of the blood, by a 
repetition of the steepings of the meat in the brine or pickle described. 
Secondly, the purification of the brine or pickle by boiling, so that the 
same brine or pickle may be used again and again until the process of ex- 
traction of the whole blood has been completed,—Not proceeded with, 

1990. R. Smrru, Glasgow, * Preparation and production of colouring matter.” 
— Dated 17th August, 1860, ’ 

To make a purple colour the patentee uses a saturated solution of aniline, 
toluidine, xylidine, and cumidine, or of any or either of them in water ; to 
this he adds a solution of chlorine in water, about half the strength of a 
saturated solution, The proportions are from one to three equivalents of 
chlorine to one equivalent of the bases, the greater quantity of chlorine pro- 
ducing generally a redder shade of colour. But he prefers to dissolve in the 
water used for making the chlorine solution about 2 per cent. of sulphate of 
soda, and after being saturated with chlorine it contains hypochlorous acid, 
chloride of sodium, and bisulphate of soda: the first acts in a similar 
manner to free chlorine, and the presence of the bisulphate enables him to 
use leaden vessels for conducting the operations. The mixture he allows to 
stand twelve hours, collects the black precipitate formed on a filter, washes 
with water, and purifies it either as described in his provisional specification, 
or in the following manner, which he prefers :—After having well washed 
the precipitate he mixes intimately with it a solution of caustic soda, con- 
taining about 5 per cent. of soda: after two hours he filters again, and lets 
the dark brown coloured soda solution run off, and washes with water until 
it runs off perfectly colourless (the soda removes an acid brown substance), 
The now partially purified precipitate he boils in water until the colouring 
matter is dissolved, filters hot, and adds to the clear solution a small quan- 
tity of chloride of calcium, in order to separate the colouring matter, which 
is collected in a filter, and washed with cold water, until the water begins to 
assume a violet colour, when the now very pure colouring matter may be 
dried or dissolved in anethylated spirit, after which it may be used for dye- 
ing or printing in the same manner as those purple colours obtained from 
aniline by mears of chromates, manganates, Kc, The colour so obtained is 
of a similar shade to those produced from aniline by chromates, manganates, 
&e. ; it has also the same chemical properties, but is brighter. . 
1998. W. Mippieron and D. Fox, Glossop, ‘‘ Machinery or apparatus for 

making paper.” —Dated 17th Auqust, 1860, : 

According to this invention the inventors dispense with the bowls, tech- 
nically called *‘ press bowls,” passing the pulp, by means of the ordinary 
felt or leading apron, direct from the coucher to the drying cylinder, which 
passes it over one or more other drying cylinders to the ordinary calendar.— 
Not proceeded with. i 
1995. G. Nimmo, Glaagow, “ Steel."— Dated 17th Auaust, 1860. 

This invention relates to a new mode of manufacturing cast steel direct 
from malleable, scrap, or bar iron, or both, by means of which the iron is 
converted into steel in a very short time, and at a great saving of fuel by a 
simple process, without the intervention of blister steel. Under one moi- 
fication or mode of operating the scrap iron or bar iron, or both, is cut into 
small pieces, and placed in a crucible, and the carbonising materials are 
added thereto, The contents of the crucible are subjected to the heat of a 
furnace, the action of which is assisted by the aid of a blast of air, either 
heated or at the natural temperature. The carbonising materials consist of 
charcoal or other suitable carbonaceous matter, and the black oxide of 
manganese, Which are added to the scrap or bar iron, or both.—Not proceeded 
with. 

2004. F. B. Hoventoy, Eldon-road, Kensington, London, “ Manufacture of 
paper when the straw of wheat, barley, oats, rye, or rice is employed.” — 
Dated 18th August, 1860. i 

This invention consists in employing the alkaline solutions which have 
previously been used on other quantities of fibre again and again, to act on 
fresh quantities of fibre, with only comparatively small additions of fresh 
solution, but accompanied with high temperatures and pressures. 

2015. E. HALL, Dartford, Kent, “* Grinding and soothing glass.” —Dated 21st 
August, 1860. 

This invention consists in applying a fast and slow motion to grinding 
machines ip such manner that the rubbing apparatus or rubbing surfaces 
may at one time have a suitably high speed communicated to them for 
grinding the glass, which is fixed on a bed or bench of the machine, and 




















then, without removing the glass to another machine, the smoothing pro- 

cess is performed by the same machinery and on the same bench by 

simply, for the time, driving it at a slow speed, using, however, the ordinary 

smoothing material in place of the sand or grit employed when grinding. ag 

2023. W. CLarK, Chancery-lane, London, ‘‘ Manufacture of manure.”— 
communication.— Dated 22nd August, 1860. 

Wool, horns, and tanned leather contain “azote,” and the present inven- 
tion consists in utilising this product, and further in the preparation of what 
the inventor terms “humus,” prepared as hereinafter described, the 
fertilising properties of which are well known. Its action renders the 
ground porous and pervious to the air, and fixes the ammonia scattered by 
the rain, and absorbs that furnished by manure, and, lastly, by its decom- 
position, which produces carbonic ecid; in fact, the presence of humus in 
ground isfan incontestable cause of fertility. The operation is effected in 
the following manner :—First, by subdividing, by means of a rasp or other 
apparatus, the horn, leather, or other animal matter to be heated : water is 
then added, until the whole becomes a thick paste, and the powder poured 
in with aconcentrated solution of any alkaline sulphuret, such as sulphurets 
of sodium, potassium, barium, or calcium ; the whole is kept at a tempera- 
ture about equal to boiling heat, care being taken to stir the matters until 
completely dissolved, and there only remains a few coloured flakes in sus- 
pension ; the liquid is then allowed to cool. The solution of the animal 
matters may also be effected in a closed vessel by means of a weak solution 
of an alkaline sulphuret ; in this manner a lye of soda may also be em- 
ployed, oran alkaline solution of lime in molasses (saccharate of lime). In the 
preparation of humus, saw-dust, leaves, straw, hay, and any vegetable detritus 
are mixed with a concentrated solution of an alkaline sulphuret, sodium, for 


1793. W. E. Newton, Chancery-lane, London, ‘* An improved mathematical or 
plotting instrument which he intends to denominate a protracting trigon- 
meter.” —A communication.— Dated 24th July, 1860. 

This invention cannot be described without reference to the drawings. 

1794. Sir P. FAIRBAIRN and J. Barrow, Leeds, “* Self-acti me 
2deh Fup, 1800. x ‘ elf-acting lathes.”—Dated 

This invention cannot be described without reference to the drawings. 


1800. M. A. F. MENNonS, Paris, ‘‘ Etching on zinc.”—. ication.— 
a a duly, —_ » 7] c."—A communication. 
ccording to this invention the zine plate to be operated on i 
planished and trimmed in the usual war, is coated 7 one side | 
varnish, and submitted to the action of an ordinary tinting or grounding 
apparatus. The design to be reproduced previously traced on transfer 
paper is counterdrawn on the plate thus prepared, and the darkest shades 
are stopped out by an acid resisting varnish laid on by a hair pencil. This 
done and the varnish dried, the plate is bordered with wax, and covered 
with dilute acid, the action of which is aided by a current of voltaic 
electricity, the positive (zinc) element of the battery being placed in com- 
munication with the plate, and the negative with the acid solution. After 
an exposure, which may range from ten seconds to twenty minutes 
according to the state of the atmosphere, the intensity of the voltaic 
current, and the concentration of the etching solution, the unprotected 
lines of the gr ling being iently deey i and widened, the liquid 
is removed and the plate washed and dried. The second tints of the design 
are then stopped out as above by a further application of varnish, the 
etching solution poured on, the voltaic contents made, and the action kept 
up so long asmay be necessary to deepen and widen to the desired point the 








example, which is heated, and the mixture stirred until it to 
bubble, it is then removed from the fire, and ulmic acid is thus produced, 
combined with soda in the form of ulmate of soda, After having prepared 
the solution of animal matters, a certain proportion of animal charcoal or 
phosphate of lime is added, the whole is then dried in the atmosphere, or in 
slightly heated stoves. The addition of a little saw-dust will render the 
mixture pulverulent, and will hasten the desiccation. This artificial guano 
is then reduced to powder and placed in barrels for use.—Not proceeded with. 
2053. A. V. NEwTON, Chancery-line, London, ‘* Treating hides and skins pre- 
paratory to the tanning process.” — A communication. — Dated 2th 
August, 1860. 

This invention relates to a mode of depilating hides and skins preparatory 
to tanning, by which the hair is not only removed in a shorter time than 
by the usual liming process, but the skins when unhaired in this way will 
be left in a soft and natural condition, requiring only washing in water and 
the usual working upon the beam (the common method of baking being 
entirely unnecessary) to make them ready for the tan liquor. The patentee 
employs a compound, composed of sulphur, soda-ash, and lime in certain 
proportions, 


Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, ec. 


2027. E. O. W. Wuirenovse, Brighton, “ Testing insulated conductors.”— 
—Dated 23rd August, 1360. 

By these improvements it becomes as easy to detect and measure the 
slightest appreciable loss upon a joint made in a cable 1,000 miles in length 
as it would be if the joint in question were a short specimen detached for 
the purpose of testing. The principle of the invention is to separate the 
current lost at the joint from the sum of that lost upon the rest of the cable, 
and to examine it by the use of a separate instrument. This is most simply 
effected by insulating the trough or reservoir into which the joint is plunged 
for testing, and conveying the current (so caught) through a very sensitive 
galvanometer to earth. The invention cannot be described without reference 
to the drawings. 

2047. W. Tuomson, Glasgow, and F. Jenkin, Stowting, Kent, “ Telegraphic 
communication.” —Dated 25th August, 1860. 
This invention cannot be described without reference to the drawings. 


051. J. T. and G. WiiKEs, Birmingham, ‘* Manufacturing wire for electric 
telegraphs, dc.” —Dated 25th August, 1860. 

The patentees claim manufacturing wire from billets or rods made by fill- 
ing, or nearly filling, or inserting in a tube, three, four, or other number of 
bars or wires, the said tube and bars or wires being consolidated into a com- 
pact mass by rolling or drawing, so as to form a compound billet or rod, the 
said compound billet or rod being afterwards reduced into wire in the ordi- 
nary manner. 

2052. E. T. TRUMAN, Old Burlington-street, London, “ An improved nethod of 
cleansing and purifying gutta-percha, and other like substances and their 
compounds, and an improved apparatus to be employed therein.” —Dated 
25th August, 1860. 

This improved method consists in cleansing and purifying and also masti- 
eating gutta-percha, and other like substances and their compounds, at one 
operation, by the employment of an apparatus known as a masticator, or 
other apparatus producing similar effects, whilst the material operated upon 
is immersed in, or in contact with, hot water, or other suitable liquid. 
Before masticating gutta-percha it has been usual previously to subject it to 
a cleansing process, in order to free it from the dirt and impurities with 
which the crude material, as imported into this country, is usually mixed. 
By operating upon gutta percha, or any of its compounds, according to this 
invention, the patentee is enabled both to cleanse and masticate the mate- 
rial operated upon at one and the same operation. This invention is applicable 
to gutta-percha, and also to other like substances possessed of similar pro- 
perties and their compounds. By compounds of gutta-percha and other like 
substances he means any material composed of gutta-percha, or other such 
like substances as aforesaid, mixed or compounded with any other substance 
from which dirt or impurities can be eliminated by means of this improved 
process, Without injury to the material operated upon. The masticator, or 
similar apparatus intended to be used in performing this invention, should 
be constructed with openings, apertures, or in such other manner as may be 
deemed best for allowing the water surrounding the apparatus to have free 
access to, and pass through the interior of it. Care should be taken that 
none of the orifices in the apparatus be made so small as to prevent the 
return into the interior of any of the gutta-percha or other material which 
may from time to time be caused to exude through the orifices by the 
action of the apparatus. The sizes of the orifices should, of course, vary 
with the sizes of the apparatus ; but an apparatus capable of masticating and 
cleansing about 100 Ib. of gutta-percha or other material should have the 
orifices made of at least 4 in. in diameter. The masticator or similar appa- 
ratus should be fixed in a tank, cistern, or other vessel capable of holding 
water in such a manner that the water in the vessel shall surround, or 
nearly surround, and have free access to the apparatus. The shaft of the 
masticator or similar apparatus being made to revolve. will work and masti- 
cate the gutta-percha or other material to be operated upon in the ordinary 
manner; but with water constantly in contact with the material, and by 
masticating and working in water, the water washes away, or removes from 
the material operated upon, the dirt and other impurities separated or elimi- 
nated by the process, and at the end of the process the material becomes, 
not only cleansed and purified, but also masticated. The water should be 
of a proper temperature for keeping the material in a plastic state during 
the operation, and the water should be changed when the quantity of dirt 
or impurities eliminated from the material operated upon makes it neces- 
sary or desirable so todo. The working of the masticator or similar appa- 
ratus will produce motion amongst the particles of water in the interior of 
the apparatus ; and if the temperature of the water in the vessel surround- 
ing the apparatus shall be kept up by means of a coil of perforated steam- 
pipes, a continuous motion of the water will be produced and maintained, 
so that fresh portions of the water will be continually coming in contact 
with the material operated upon during the process. It is, however, desi- 
rable to have some space in the bottom of the water-tank or vessel into 
which the dirt and other impurities may subside. The operation should be 
continued until all the impurities capable of being eliminated from the 
material by the process shall have been removed. 

2056. J. Cnatrerton, Highbury-terrace, and W. Situ, Pownal-road, 
Dalston, ** Telegraphic cables.” — Dated 25th August, 1860. 

For the purposes of this invention, in order that the gutta-percha insu- 
lating coatings should not be subjected to heat in the process of manufac- 
turing a cable, as has heretofore been the case when applying hot pitch, 
resin, and other matters, together, with, or after the fibrous materials and 
wire coatings have been applied around the gutta-percha coated wires, the 
inventors apply oxides or carbonates of lead, or other preparation of that or 
other metal combined with oil or varnish, together with the fibrous mate- 
rials nsed externally of the insulating gutta-percha coatings, whether wire 
be employed as well as fibrous materials to give strength to the cable or not. 
For these purposes the fibrous materials used, whether made up in the form 
of tape, yarn, cord, or otherwise, is coated or saturated with the paint or 
composition above mentioned, and by preference in the act of applying such 
fibrous materials, and whether such fibrous materials are wound spirally 
around or laid longitudinally over the surfaces of the gutta-percha, and it is 
preferred to bend an uncoated tape exterior of the saturated coatings of 
fibre in order that the cable may be at once coated.—Not proceeded with, 












Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


17388. L. C. Macatre, Paris, “ A substitute for nitrate of silver.”—Dated 24th 
July, 1860. 

In forming this substitute for nitrate of silver, the inventor proposes 
using, in combination with the pure silver and nitric acid now employed, 
certain quantities of azotate of potash and a small portion of a baser metal 
such as copper, tin, zine, or bismuth.—Not proceeded with, . 





g ground lines. The plate is again drained off, washed, and dried 
and the same series of processes repeated until the required number of 
gradations are obtained, the pure whites or blanks, which are reserved for 
the last, being produced by scraping the varnish from the desired point 
previous to the final exposure to the etching solution.—Not proceeded with. 
1801. S. J. WILKINSON, and G. F. L. Meakin, “ Bo. i 
— to be called the plicabilis.”— Dated 25th July 1s. ction 
he inventors propose to construct the boxes, trunks, or packi r 
wood, metal, or both, or the combination of these and A pod mata 
substances, which may be found expedient for the purpose ; they may be 
either flat, square, long, oblong, pentagonal, hexagonal, octagonal, or of 
any other form or shape, and of any dimensions. Each box, trunk or 
acking case, if flat, square, long, or oblong, will be composed of six pieces, 
ut four of these, forming the top and bottom, front and back, are to be so 
belted, strapped, ligatured, or otherwise fastened together that they can be 
folded ; the remaining two pieces forming the ends or sides are to be 
grooved, rebated, mitred, tongued, or dovetailed on the edges, so as to fit 
or slide into corresponding grooves, rebates, mitres, tongues, or dovetails, as 
the case may be, in the top, bottom, front and back pieces, so as to make a 
close joint, and at once to form a box, trunk, or packing case, the whole to 
be bound together where necessary externally or internally with belts 
straps, hinges, or other fastenings of canvass, cloth, leather, metal, or other 
material, or the combinations of any or all of these, and secured or fastened 
by bolts, screws, springs, or other efficient fastening.—Not proceeded with. 
1803. J. PILKINGTON, Fish-street-hill, London, “* Protectin ™ - 
tight exposed surfaces.” —Dated 25th J uly, 1860. sissies 
This invention consists in coating or covering the said surfaces wi 
bitumen or asphalte to about three-eighths of A inch in hides viene 
heated state. The patentee then covers the bitumen or asphalte with a 
material, now commonly known as asphalted felt, or with any other 
— or bey of a — nature, and over the surface of this felt or 
other material he applies a coating of heated asphalte or bit 
five-eighths of an inch in thickness, , —— 
1804. H.C. Asn, Clapham-road, Surrey, ‘Cooling and freezi iquids.” 
| 5 poner d, Y, ig and freezing liquids. 
According to this invention the patentee produces the requi itati 
by means of a piston or dise fitting loosely ~ the sides a aes 
which the vessels containing the liquids to be cooled or frozen are placed 
and holes are formed in the said piston or disc so that the vessels contain. 
ing the liquids, and which stand on the bottom of the chamber, may pass 
through it ; this piston or disc may be perforated with smaller holes if 
desired, and to it arod is attached which passes up through a hole at the 
centre of the cover of the vessel. In using this apparatus the vessels contain- 
ing the liquid are first placed in the holes through the piston or disc, and 
stood on the bottom of the vessel ; the cooling or freezing mixture is then 
placed on the piston or dise, and a small quantity of water is poured on to 
the cooling or freezing mixture, as is usual ; the cover is then placed on the 
vessel, and the rod is worked up and down by hand, soas to produce a com- 
plete agitation of the mixture, which is compelled to pass up and down 
through and around the agitator. = 
1810. T. and D. G. Fow.Er, Northford, Connecticut, “ 2 i ins.” 
tote ok ford, » “Manufacturing pins. 
This invention cannot be described without reference to the drawings. 
1812. T. M. Downie, Handsworth, Stafford, ‘* Tanks, vats, or venndds to be 
used for holding, keeping, or storing of malt liquors, &c."—Duted 25th 
July, 1860. “ 
This invention consists in constructing these tanks, vats, or vessels of 
plain or bent plate glass, smooth or rough as may be desired, the glass 
being of any desired thickness and size, according to the capacity of the vessel 
the inventor wishes to build, and which he purposes constructing generally 
of the form of a parallelogram or parallelopiped according to the position in 
which they may be desired to be placed, the sides, ends, or bottoms of which 
being of one or more plates or pieces of glass, as convenient, a close joint 
being obtained by means of vulcanised india-rubber, cement, or any other 
soft elastic or plastic material calculated to resist the action of the fluids or 
liquids to be confined within, such cement being used uniformly through all 
the butt and lap joints necessary in constructing vessels or tanks of this 
material, which he purposes holding together by suitable angle supports or 
otherwise, and further securing them by bolts and rods.—Not proceeded with. 


ists. J. Tuomrson, Shefield, “An improvement in covers for j 30 appli- 
cable for other articles.” —Dated 26th July, 1860. rn a 

This invention relates, pirimarily, to that description of jugs to which 
hinged covers are applied, but is also applicable to covers for other articles, 
and consists in the employment of a lever made to act on an abutment on 
the underside of the cover, in such manner that, on causing the lever to act, 
the mouth or fore part of the cover is raised to allow the contents of the jug 
or like vessel to be poured out. The cover can be raised without the use of 
the lever. In jugs with hinged covers the lever takes the place of the ordi- 
nary horn or projection upon which the thumb is placed to open the cover. 
1820. J. Bisuor, Gloucester-street, Regent's Park, London, “ Kitchen ranges.” 

—Dated 27th July, 1860. 

This invention consists in constructing a kitchen range or stove with a 
boiler with tubes or passages through the same, communicating with the 
fire or source of heat, and conveying the heat through the boiler so as to 
get up the heat and boil the water or liquid contained therein with greater 
speed and certainty.—Not proceeded with. 

1825. R. A. BRooman, Fleet-street, London, “ Linseed oil.” —A communication. 
—Dated 27th July, 1860. 

This invention consists of animprovement in the method of expressing 
the oil from the meal, whereby a considerably increased product is obtained 
without requiring any additional power, and with but a trifling increase in 
the first cost of the apparatus employed for the purpose ; and also of an 
improvement in the apparatus employed for the purpose. The most ap- 
proved oil-press, as heretofore constructed, consists of two hydraulic rams 
operated alternately by one set of forcing pumps. One of these rams is 
brought up and made to press upon a tier of bags, the pressure being con- 
tinued by continuing the action of the pumps, say for about six minutes. 
The pressure is then allowed to run down, because the pump is to be then 
employed in bringing up and continuing the pressure of the other ram fora 
like period. The present improvement consists in a method of so operating 
the press that the pressure is maintained on the first ram during the time 
that the second is being brought up, as well as while the action of the pump 
is continued on that second ram, the time being as before, say six minutes, 
and thus the meal may be subjected to pressure through a period of, 
say, twelve minutes, While yet the two tiers of bags are changed, and each 
ram worked as often as by the old method of working. 





1827. J. Otorensnaw, Coventry, ‘ Spectacle frames.”—A communication.— 
Dated 27th July, 1860. 

In making —— frames according to this invention, the joints by 
which the side bows of the frame are hinged to the front of the said frame 
or the part carrying the glasses are not formed directly upon the glass- 
holders, but between each of the said glass holders and side bows is a spring ; 
the said spring is formed of a piece of flattened wire or metal, bent into a 
loop, the ends of the loop being soldered to the glass-holder at the part 
where the joint is usually formed. The middle part of the loop is flattened, 
and the joint is attached to the said flattened part. The introduction of the 
said springs gives such elasticity to the glass-holders that the said glass- 
holders can be readily expanded, so as to permit of the insertion and 
removal of the glasses without the unscrewing of the joints, which is 
necessary in spectacles of the ordinary construction. Owing to the greater 
depth of the joint, the said joint is stronger than the ordinary spectacle 
joint. It is preferred to make the bevel narrower on the outer side of the 
glass-holders, and insert and remove the glasses from that side. By the 
pressure of the fingers and thumb, the glass-holders may be expanded 
sufficiently to allow of the introduction and removal of the glasses.—Not 
proceeded with. 

1829. J. Jeves, Cheyne Walk, Chelsea, London, ** Boots and shoes.”—Dated 
27th July, 1860 

This invention has for its object improvements in applying welts to the 
uppers of boots and shoes to facilitate the affixing or sewing of the outsoles 
to the welts by means of sewing machines, and the improvements consist in 
employing welts which are divided down the middle, 60 that in each casea 











‘ees Pe 


oe 2 OM OP we 


es 
in 
oa 











Marca 8, 1861. 


THE ENGINEER. 


165 








welt consists of two parts which, at their outer edges, are formed or cut to 
the contour of the outsole, and at the same time it is preferred that the inner 
edges of the two parts of a welt should come together and be joined to each 
other after they have been sewn to the upper, so that in fact a welt thus 
applied will also act as an insole. 


1833. G. C. Hunt, Rotherhithe, “ Colouring bricks, tiles, and other similar 
articles.” — Dated 28th July, 1860. 
The inventor places the bricks, tiles, or other article to be operated upon 
in a boiler, tank, or other suitable vessel ining a position or mix- 
ture of animal, mineral, or vegetable spirit, oil, or oleaginous substances, 
such as creosote, resin oil, animal oil, mineral spirit, or fatty matters, along 
with carb , carbonizible, or bitumi matter, such as coal, pitch, 
tar, resin, lamp black, or soot, all or any of which substances may either be 
used separately or combined. He heats the solution until the bricks, tiles, 
or other articles to be coloured become thoroughly saturated with the 
colouring matter. The oleaginous and spirituous matters (when used), 
naturally assist to effect the absorption by the bricks, tiles, or other articles 
of the solution or colouring matter. He afterwards dries the articles to be 
operated upon by means of heat in a drying room, retort, or kiln.—JNot 
proceeded with. 
842. S. A. CARPENTER, Birmingham, “ A new or improved adjuster Jor ad- 
justing the backs of waistcoats and trousers, &c.”—Dated 23th July, 1860. 
This invention cannot be described without reference to the drawings. 


1841. F. W. SEARLE, Coleman-street, London, ‘‘ Apparatus for g ‘ving infor- 
mation at doors and places of business.” —Dated 3rd August, 1360. 

This apparatus may consist of a small wooden or other box bearing upon 
its surface the words “ will return,” or others of similar meaning, and con- 
taining within it two rollers or other apparatus over which is stretched an 
endless band, upon which band is written, printed, or painted at intervals 
the words, “immediately,” ‘‘ again,” ‘‘to-morrow,” ‘‘at 10,” and such 
other announcements as the habits of business of such occupier may require. 
The box is intended to be entirely closed, and under the words “ will 
return,” the inventor intends to leave an opening in the outside case of the 
box, through which the aforesaid words or others may be shown to the 
callers at the will of the occupier. The rollers or other apparatus for 
changing the announcements may be worked from the outside of the box 
by means of a key or other contrivance, whereby any of the announcements 
may at the will of the occupier be brought to sight through the opening.— 
Not proceeded with. 

1845. J. Raut, Ramsgate, Kent, “ Improvements in quadrants, sextants, or 
other similar instruments to which artificial horizons are applicable.” — 
Dated 30th July, 1860. 

This invention has for its object improvements in the arrangement and 
construction of artificial horizons, suitable for being applied to quadrants, 
sextants, or other similar instruments for measuring altitudes or angles, by 
which the altitude of the sun or other heavenly body may be ascertained 
when the true horizon is obscured. The improvements consist in employing 
a pendulum connected to a horizontal bar, to the end of which are attached 
two thin bars or arms standing at right angles to the pendulum (by pre- 
ference, one on each side of the horizon glass) ; and the patentee prefers to 
place the axis of motion of the pendulum about the centre of the horizon 
glass, in a line with the centre of the tube or eye-piece through which the 
observation is taken, the said two bars or arms, when properly adjusted to 
the true horizontal plane, forming a true and reliable horizon for measuring 
altitudes or angles, as is well understood ; and the horizontal arms or bars 
may be readily adjusted with the true horizon from time to time to ascertain 
the correctness of the instrument by means of a movable weight attached to 
the pendulum, and capable of adjustment by means of a screw, or otherwise. 


1847. W. E. Newton, Chancery-lane, London, ** Brushes for the hair."—A 
communication.— Dated 30th July, 1860. 

This invention consists in constructing brushes in which the bristles are 
secured around little tubes connected with a reservoir, the sides or the tops 
of which are made elastic, so that, on exerting a pressure on the same, the 
hair-oil or other substance contained in the reservoir will be forced out 
through the tubes to the bristles, and be by them transmitted or supplied 
to the hair in the act of brushing. 


1852. A. V. Donnet, Lyons, “ Registering water-meter."—Dated 31st July, 
1860. 

This invention consists in the particular bination and arrang t of 
all the pieces producing the distribution of the liquid in either parts of a 
cylinder, and the way of reversing the direction of this distribution, either 
by means of a circular sliding-vaive, or the combination of double lift-valves, 
the first one being actuated by a driving motion catching a small stud pro- 
jecting on its shaft, which is driven in turn in the right and left directions, 

causing the valve to open the water-ports to communicate now with the 
lower, then with the upper part of the cylinder, the double-lift valves being 
also actuated by a swing lever, which, when moving, drives in opposite direc- 
tions two sliding-rods, carrying the lift-valves in order to open at once the 
inlet of the upper part of the cylinder, and the outlet of the lower part, and 
vice versa, the swing or vibrating motion in both cases being driven by 
adjustable studs fixed on a rod tied to the piston-rod. 


1854. A. Dixon, Birmingham, “ Knife-cleaning machine.”—Dated 31st July, 
1860. 











The patentee claims, First, a self-acting expanding brush ; Secondly, @ 
new arrangement of knife-plate with wooden blocks attached thereto, to 
prevent the edges of the knifes being blunted ; Thirdly, the interior linings 
of bristles, to hinder egress of powder ; Fourthly, the perforations in, and 
the placing of a drawer under, the bottom of the cylinder ; and, Fifthly, the 
making of the legs of wrought-iron, and in distinct pieces, apart from, and 
yet attachable to, the end lards of the hi 


1858. W. PickstonE, York-street, Manchester, ** Tubes or pipes.”"—Dated 3lat 
July, 1860. 

For the purpose of this invention the patentee employs canvass, or felt, 
or paper, or any other textile fabric, coated with tar, pitch, india-rubber, 
gutta-percha, or any similar material, and winds it spirally in layers, toge- 
ther with layers of thin metal, such as brass or steel, also wound spirally ; 
the pipes may be made of alternate layers of textile fabric and 
metal or otherwise, according to the strength required, and longitudinal 
layers either of metal or of textile material may be introduced between the 
spiral layers if required. 

1860. J. Witicock, Chancery-lane, London, “ Photographie apparatus.” — 
A communication.— Dated 31st July, 1860. 

The documents relating to this invention cannot at present be seen, 
- extension of time for filing the final specification having been petitioned 

jor. 

1861. J. Jackson, Wolverhampton, “* Purifying and cooling water and atmo- 
spheric air, which he calls the ‘ carbonic erial water and air purifier and 
cooler.’ —Dated lst August, 1860. 

This invention consists in purifying and cooling air and water by 
the agency of carbon. The details of the invention are exceedingly volu- 
minous, 

1864. J. Rye, Queen-street, Cheapside, London, “ An improvement in appa- 
ratus applicuble to turntables, swing bridges, cranes, &c.”"—A communi- 
cation.— Dated 2nd August, 1860. 

This invention consists in substituting a ball and socket for the pivot 
hitherto used in turntables, swing bridges, cranes, and similar machinery.— 
Not proceeded with. 

1865. A. RipLey, Bridge-street, Blackfriars, London, “ Treating the waste and 
refuse of leather.”—Dated 2nd August, 1860. 

In carrying this invention into effect the patentee proposes to take the 
cuttings, shavings, or parings of new or old leather and reduce the same to 
* comminuted state, but so as to preserve the fibre. This operation he 
effects by means of a grinding, chopping or cutting, or other suitable 
means. He next proceeds to incorporate it with india-rubber, or with tar, 
pitch, ground bark, cuttings of raw skins, coke dust, wood dust, hair, 
cotton, or other fibrous subst , or r Js of these combined with 
one or more of them, or with other glutinous or gummy substances, accord- 
ing as he wishes it to be more or less tough or elastic. The mode in which he 
incorporates the leather with the other substances is as follows :—He passes 
4 portion of the india-rubber or resinous substance or the cohesive matters 
between rollers capable of acting with great pressure, and at the same time 
he introduces and commingles with it the comminuted leather. gradually 
adding more and more of the latter as the mass passes between the rollers, 
until sufficient has been incorporated with it. He also moulds it into other 
shapes or forms by means of moulds or matrices, 

1869. W. Forp and T. Procter, Derby, “ Sewing machines.” ~ Dated 2nd 
August, 1860. * 

This invention consists, First, in the employment of a slotted crank to 
drive the shuttle, whereby the inventors obtain the necessary rest for the 
shuttle. Secondly, in constructing the needle carrier, and in combining 
therewith a feed foot in such manner that the necessary rise is imparted to 
the foot to free the work, and a backward motion is imparted to it, which 
motion, upon the needle being freed from the work, is connected intoa 
downward and forward motion, whereby the feeding of the work is regu- 
larly maintained, al! by the working of the needle carrier. The foot proper 
is furnished with a heel which rises up at the back of the leg which carries 
the foot. By means of screws the amount of feed can be adjusted. Thirdly 
in the employment of a bar or lever centred in an oscillating block, and 
formed on one end with an eye, through which the thread passes from the 
bobbin or ree! to the needle, while the other end extends beyond the block ; 
and on every stroke of the needle carrier a pin, projecting from the top 

ly di that carrying the eye 








thereof, raises this end, and « q t 
through which the thread is passed, and. so keeps the thread in proper 
tension. Fourthly, in the employment of a spring to press against the 
reel carrying the thread, together with a screen for regulating the pressure 
against the reel. This spring is so connected to the frame of the machine 
as to allow of it being turned out of the way when required. And, Fifthly, 








in the employment, in the shuttle ying the thread to form the lock of a 

spring, which, pressing against one ond of the spindle of the thread carrier 

inserted in the shuttle, prevents it from playing or becoming loose thereon" 

—Not proceeded with. 

1843. L. Rome, Route du Pont de Fer, near Grenoble, ‘‘ A machine for the fabri- 
cation of fishing or other nets.”— Dated 30th July, 1860. 

This invention cannot be described without reference to the drawings. 
1866. A. F. Haas, Jewin-street, London, “ Dolis."—A communication.— 

Dated 2nd August, 1860. 

Dolls hitherto made have never been so constructed as to allow of their 
being placed in a sitting posture, with the legs bending at, and hanging 
down from, the knee. Now this invention consists in constructing dolls 
with an enlarged part at the bottom of the body, and in connecting the 
upper part of the legs to the fore part of the body in such manner as to 
allow of the body being placed and remaining erect when put in a sitting 
posture. There is also a joint at the knee which allows of the doll being 
rested, say, upon a chair, with the feet and legs, from the knee downwards, 
in the position of a living person. 

1875. J. T. Pitman, Gracechurch-street, London, “ An improved press.”—A 
communication.—Dated 3rd August, 1860. 

This invention consists in constructing a press with an upper and lower 
stationary bed-plate, having between them mounted on one or more revolv- 
ing screws, or in any other manner effecting the same object, a follower, 
which is operated so that, while removing the pressure on one side of the 
follower, it can be communicated to new matter on the other, and in having 
bed-plates and follower hollow. The invention cannot be described without 
reference to the drawings. 

1873. J. T. Pirman, Gracechurch-street. London, “‘ Vulcanisation of india- 
rubber, &c.”—A communication.—Dated 3rd August, 1860. 

This invention is more particularly applicab) the facture of mats 
used for doors, floors, or other purposes, having raised surfaces in the form 
of ridges, cones, &c., and composed of india-rubber. It consists in first 
forming a metallic die or mould by planing or removing in asimilar manner 
from the flat surface of the metal the spaces necessary to receive and form 
the raised portions of the mat; when moulding a hoop may be secured 
around its edge to form the outer ridge or border of the mould. The face 
of the mould is then moistened with soap and water, or other suitable 
lubricating material, and the flat force or sheet of the material to be im- 
pressed is placed upon it. The surface of the sheet next the die to a certain 
depth, say, 1-32nd part of an inch, should consist of good material ; the 
r inder may be d of poorer; one of the great advantages ob- 
tained by using this invention is in making such a combination. A cotton 
or other fabric of sufficient strength is then laid on the back of the sheet, 
and the whole is placed in a press heated in any convenient way (usually by 
steam let into the hollow bed plates and follower), and then subjected to a 
suitable heat and pressure. When it is subjected to a steam heat marked 
by the gauge as +0 1b. pressure to the square inch, the vulcanisation is 
effected in seven or eight minutes, and in like proportion, as will be easily 
ascertained by practice. Withdrawn from the press the mat while it is hot 
is removed from the mould by pulling it off by means of the cloth. With- 
out the strength given to the mat by the cloth, or other similar agent, it 
would be nearly, if not quite, impossible to draw it from the mould without 
tearing, and the danger is increased in proportion to the quantity of poor 
material used. 

1880. S. S. Skrpron, M.D., Assistant-surgeon 78th Highland Regiment of Foot, 
** Splint for gun-shot and other compound Jractures of the limbs.”—Dated 
8rd August, 1860, 

The patentee claims the manufacture of splints interruptable, for gun- 
shot or other compound fractures of the limbs, whereby the wound may be 
left exposed for the application of the necessary dressings, while the splint 
remains bound on the limb, consisting of transverse strips which, placed 
side by side, for the shape of the required splint, and which transverse 
strips slide on one or more longitudinal bars at their back to retain them in 
their places, the terminal strips being fixed by rivets or screws to each longi- 
tudinal bar. The material may be metal, or wood and metal, or any suit- 
able material adapted for the purpose. 











Tue McCormick Rearer Patent 1x Amenica.—In a recent article 
we exposed the evidently dishonest devices by which an effort is 
now making to secure to Cyrus H. McCormick the right to levy an 
onerous tax upon the farmers of the country for another seven Sere 
The applicant in this case two years ago made an ineffectual effort to 
procure the extension of his patent of 1845. In his report, rejecting 
this application, Mr. Holt declared that, “at and before the date of 
the applicant's invention in 1845, the reaping machine already com- 
prised, in varying combinations, all those fundamental elements 
which at present enter into its composition.” The patent of 1845 
was granted for a “dividing apparatus,” which Mr. Holt in his re- 
port declares to “ consist of a device substantially the same with that 
previously in use, with this exception, that a crooked iron rod is 
employed to secure the same divergence on the inner side which had 
been previously effected by the inclined edge of the well-known 
wedge-shaped divider.” For this simple improvement of a previous 
invention, Mr. McCormick received, as shown by the report, no less 
a sum than 648,957 dols., 08 ¢., notwithstanding Mr. Holt’s declara- 
tion that it was “ practically inoperative and worthless.” The patent 
now sought to be extended is one for “ providing a more advantageous 
location for the raker’s seat”—not for providing a seat for the raker, 
because that had already been done. And for this simple improve- 
ment the patentee has received an enormous remuneration, even 
upon his own showing. His financial exhibit, filed with his appli- 
cation for extension, and upon which it is founded, is as follows :— 

CR.—EXPENDITURES. 
Dols. b 
Materials and labour for 31,745 machines ., .. «. «. «+ 1,338,427 17 


Miscellaneous expenses, office, &c... .. «1 oe oe ee oe £61,217 42 
Commissions for selling .. .. «2 «+ «se e+ ef of oe 370,331 00 


Rent of factory, wharves, &c. a oF 66 <6 66 OF we 184,000 00 
IMSUTANCD 2c cc oc 08 ce 00 08 08 c8 of ce ce 31,531 95 
Manufacturer’s profits .. .. os oF 2 «© 6 «+ ++ 757,555 62 
Receipts to credit of 1845 patent, as per report of Commis- 

Sioner Holt .. «s oo of «6 of of of of oo ce 648,057 08 





ee oe «+ eo 8,887,020 84 


Dols. cc. 
Proceeds of sale for cash .. .. ss «+ «oe e+ 2,626,749 44 
Proceeds of noteson hand .. .. «+ os «+ 1,023,466 47 
Proceeds of unsettled accounts «4 ee 4. +. 66,249 85 
Machineson hand .. .. .«« «+ «+ «8 oe 131,885 00 
Sales of parts of machines and repairs... .. .. 71,312 68 
Interest on notes collected 4. ue ne ee oe 63,265 54 
re ee 
3,887,020 84 


Total oe co cs ce oo oe 
DR.—RECEIPTS, 





Total receipts 
Deduct expenditures .. .. «2 «+ 2 s0 8 «6 of 








Net total to credit of Patent of 1847 .. .. «. 95,908 14 


But this exhibit does not fairly state the net profits of the patentee. | 


Estimated accurately, under the principles established by Mr. Holt’s 
opinion of 1859, the total of items on 

Dols. cc. 
Dr. account will reach the sum of... .. «2 se 8 se oe 4,111,131 90 
And the total credits of expenditures, &c., to be deducted, only 2,110,177 14 


RN ek ss we et ee on oe VS 
From this deduct amount to credit of Patent of 1845 .. .. 648,957 08 
Net profits on Patent of 1847 .. .. +. 1,851,997 68 


Add to this simple interest at the rate of 7 per cent. on amount 
received each year as shown by the report 567,270 27 





Less the interest on notes collec’ se ee oe 63,266 54— 504,003 73 
Add also profits on 4,000 machines built in 1861, which will be 
sold before the Patent of 1847 expires .. . 237,640 00 


Add Patent fees on 10,000 machines built in 1859 ‘and. 1860, 
not yet collected, but for which actions lie, at 10 dols. each, 
(the fee charged is 15 dols.) .. .. ss os «2 «+ oe +» 200,000 00 


And we have a grand total of... «ss es «+ «+ «+ 2,293,641 41 
Will anybody attempt to say that over 2,250,000 dols. is not abun- 
dant compensation for the MeCormick invention covered by his 
patent of 1847? But if we add to this sum the amount of profits set 
down to the credit of the patent of 1845, we find that he has received 
for the trifling devices already described nearly 3,000,000 dols.! a 
sum which would have been ample compensation even had the 
services named been fundamental elements, without which no 
reapers could be made. 3,000,000 dols. would be abundant recom- 
pense for years of study, disappointment, and unrequited labour; 
and after the farmers have contributed that amount from the slowly- 
accumulating returns of their laborious and patient toil, for two 
devices—one of which has been pronounced by the patentees own 
brother, as a witness under oath, “ not worth a cent,” and by the 
former Commissioner of Patents, Mr. Holt, as “ inoperative and 


” 


worthless! "—New York Times. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tue Coat Trave—Inon Stone Trave—GeneraL MANvrActuRING 
Trapes—F att 1x Trn—Wotvernameron CHAMBER AND TRADE 
Marks—Boarp or Trave Rerurns ror JANUARY—AN Iron 
Ligutnovuse in Biraincuam—Toorn’s Puppuine Apparatus: Jts 
Superiority over the old Process. 


A considerable quantity of coal is being raised in this district, and 
the demand is rather buoyant in character, but there are symptoms 
of a declension, and as the season advances there will be some diffi- 
culty in keeping the pits fully at work; in fact, there are many 
which are not doing full work now, for want of trade in some par- 
ticular sorts of coal. Good best coal meets with a ready sale, and 
there is a considerable demand for first class heathen coal, it being 
found very good for the manufacturing of gas, and for some other 
purposes, 

The demand for ironstone, of good qualities, is rather brisk, and 
the price is fairly maintained, but inferior sorts are being sold by 
certain parties, for immediate cash payments, at low rates. 

The general manufacturing trades of Birmingham and Wolver- 
hampton have slightly improved since our last. ‘The electro-platers 
are better supplied with orders than they have been of late, and in 
the soft metal trades generally there is more business doing. At 
present there has been little demand this season for builders’ iron- 
mongery, Which operates unfavourably for various branches in the 
district, as well as in the town, The tin-plate workers in Birming- 
ham and Wolverhampton are working full time; and the tube 
makers, with few exceptions, are doing an average trade. In cabinet 
brass-foundry there is a moderate trade doing; in other branches of 
the trade business is not quite as good. This week the operatives 
generally have been more fully employed. The number of the 
labouring class seeking employment has diminished. 

There has of late been a great demand in the district for anvils 
and vices for the foreign markets, but it has now very much fallen 
off, and the various workmen are not doing more than half work. 


The labour market continues in an unsatisfactory state, and wo 
are fearful that there is not much prospect of any improvement at 
present. 

On Monday the price of English tin was reduced £4 per ton. A 
fall in the price of copper is considered not improbable, stocks being 
reported larger than usual. Consumers are buying in small quan- 
tities,only, in anticipation of a reduction, which will, however, to 
some extent, depend on the action of the money market. 

Tue Board of Trade accounts for January, which were delivered 
on Saturday afternoon, do not show that great increase of export 
trade which was apparent in the returns for the preceding month, 
The declared value of the exports of British manufactures and pro- 
duce in January was more than a million below that of the cor- 
responding period of last year, and contrasts even more unfavourably 
with the returns for January, 1859. The amount was £8,344,701 
against £9,366,497 last year, and £9,593,423 in 1859. Coal and iron 
and cotton manufactures are the principal of the few industries 
which were not affected by this diminution of trade as compared 
with the corresponding period of last year. The value of the hard- 
wares and cutlery exported was £230,978 against £243,105 last year, 
and £268,790 in 1859; and this, notwithstanding the increased 
exportation to France, Cuba, and Brazil, our French customers 
especially, importing to the value of £10,576 against £2,150 last 
year, and £5,269 in 1859. ‘I'he exports of earthenware and porcelain 
fell off to a much greater extent, the value being only £53,010 
against £98,938 last year, and £90,708 in :1859. This was owing, 
principally, to the diminished exportation to the United States, the 
value of the goods shipped to America being only one-fifth of that 
of the earthenware sent there in the corresponding period of last 
year. Glass declined also, but not to the same extent, and only in 
respect of plate and common bottles. The value of the silver and 
plated wares, watches, and jewellery exported during the month was 
£34,327, against £35,978 last year, and £37,239 in 1859. Passing 
from small things to large, we find steam engines to the value of 
£44,081 exported, chiefly to Spain, India, and Australia, against 
£56,843 last year, and £45,334 in 1859, and other machinery to the 
value of £170,436, against £213,828 last year, and £140,119 in 1859, 
a falling off, as compared with 1860, taking place in the exports to 
every country, except France, Spain, and Australia, The branches 
of the iron trade which prospered most were those of pig and 
wrought iron, and railway iron of all sorts, as shown in the follow- 
ing table :— 

MONTH ENDED JANUARY 31st. 













1859. | 1860. 1861. 

BUG WORccccncccsccoccccvcscoscccss GRR £43,379 £46,517 
Bar, rod, and bolt iron .. eeeee| 173,371 140,660 98,690 
Railway iron..........++ eevee 189,468 152,415 183, 269 
Iron wire , eee 16,789 20,771 13,441 
Cast iron ° 46,715 40,199 32,252 
TPES SIE ccnconentonekessses 187,339 162,021 175,007 
Steel unwrought .....ccccccecseces 56,183 71,841 30,076 
Copper unwrought,.........++e0+: 94,078 99,070 62,714 
Copper and yellow metal, sheets and 

nails ........ seccccccccccoscces] 199,810 114,507 67,922 
Wrought copper . 19,500 19,801 14,253 
Brass ...sccceses ° 17,004 11,770 11,881 
Lead ....cccee 30,641 38,405 24,119 
Tin unwrought . ee 22,093 25,402 20,311 
Tin plates ccccccccvcccsccccsenecces 90,62 100,996 36,696 

















The Trade Marks Bill of the Lord Chancellor has been much dis- 
cussed by the Wolverhampton Chamber of Commerce. At a meet- 
ing last week a special committee was appointed to investigate and 
report upon the bill, and a general meeting of the Chamber was held 
on Tuesday last to receive the report. After a very animated dis- 
cussion a report was adopted, the terms of which are to the follow- 
ing purport:—A new firm could not know that the particular mark 
proposed for its goods had not previously been taken into use. The 
Birmingham Chamber strongly urged the establishment of a registry, 
but a registry of all trade marks in the country would be so volumi- 
nous as to be worthless, and yet its existence would be held to be a 
proof that if two firms should use similar marks, the second had 
knowingly imitated the first. In reply to the question, “Could any 
one without a registry know that his initials were not the same as 
those of some other person ?” the reply was that practically the same 
difficulty would be felt with a registry, and that the remedy was in 
the hands of traders themselves, since it was clear that if trade marks 
were to become property, they must be sufficiently distinctive to pre- 
vent their coincidence with others. The imitation of trade marks was 
a comparatively unusual thing in this country. It was chiefly used 
abroad to discredit the goods of the best known English makers, by 
selling with their names the most worthless articles, and the chief 
benefit to be obtained must, therefore, be by treaties with other 
nations assimilating their law, and making it an offence for foreigners 
to use theirs here. ‘The Chamber was of opinion that the bill would 
have very little effect in checking fraud, in regard to the use of 
marks giving any false description of quantity, measure, sub- 
stance, or material, because it left untouched all mis-descriptions 
both by invoice and by word of mouth. One great difficulty 
to a proper labelling arose out of the various systems of 
weights and measures used throughout the kingdom, and, even if 
the imperial standard should be fixed on, that was so complicated 
and unscientific that it had never yet superseded the common local 
customs of every trade. If the law should be passed a definite 
future time should be fixed for its coming into operation. It must 
always be difficult to draw the line between fraudulent and innocent 
deviations, and the bill, as it now stood, would probably be inopera- 
tive on that account. It was acustom of trade that a merchant 
having a connection with manufacturers ordered his own name and 
marks to be placed on certain goods made for and sold by him. It 
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was also a custom for a manufacturer pressed with orders to sub-let 
a portion of his contracts, and have his brand affixed by the sub- 
contractor ; a patentee also sometimes gave out the manufacturing of 
his goods to others, but to have his own mark affixed. The Act was 
framed in the vaguest manner. If the customs pointed out were 
forbidden the Chamber strongly objected to the law, as they were 
convinced it would be inoperative or injurious. The Chamber, 
after determining to send their petition to the proper quarters, 
resolved to memorialise the Government to obtain treaties with 
foreign countries for the recognition of trade marks abroad, and 
praying for further inquiry before any legislation takes place on the 
question of false descriptions. During the discussion on the report 
it was shown how easily variations might occur without there being 
any fraudulent intention on the part of the manufacturer. It was by 
rio means uncommon for variations to arise from the protracted use 
of a pattern, or by the carelessness of a workman. In the article of 
hinges, for instance, a three-inch fringe might be very easily 
brought down to a two and seven-eighths inch size; and in the 
hollow-ware trade a vessel to hold a gallon might easily be brought 
to hold something less than a gallon. Much difficulty would be 
experienced in distinguishing between such unintentional devia- 
tions and deviations directly fraudulent. It was also shown how 
manufacturers with a fraudulent intention might evade the Act. 
Coal scoops were mentioned in illustration of this. These articles, 
it was remarked, were sold by the inch, but they might be measured 
in two or three different ways, and the size altered with impunity. 
Bolts also were specified. Sometimes the bolt is measured alone, 
and sometimes the bolt and the frame are measured together. Many 
other articles dealt in by the hardware merchant were mentioned 
in illustration of the difficulties that would arise when it should be 
sought to enforce the penal consequences of a breach of the Act; 
apd it was concluded, unanimously, that legislation would be 
inoperative without further inquiry. Such an inquiry as was neces- 
sary, it was said, would involve immense labour. For ourselves we 
can only liken it to the inquiry in Paris preliminary to the adjusting 
of theterms of the French Tariff under the new treaty. 

We*perceive it is stated that the experiments with Judth’s patent 
puddling furnace show it to be capable of making 15 tons of good 
iron a week, and that one skilled workman and two labourers can 
superintend the working of six furnaces; that the consumption of 
coal and the loss is less than by the old system of puddling, and, 
further, that the iron is more uniform. If this statement approaches 
any where near the truth, this process possesses advantages which 
must win for it universal adoption. Independently of any other 
feature of superiority, one skilled and two unskilled men can—if the 
account referred to is correct—perform work which now requires 
eight skilled and eight unskilled workmen, for these six furnaces 
seem to turn out as much iron as eight ordinary puddling furnaces 
worked day and night, and to every puddling furnace there is a 
peed and an underhand. We suppose that the 15 tons is obtained 

y night and day work, and that, really, the three men should be 

six, and therefore have made the same comparison in giving eight 
ge og and cight underhands; but if the 15 tons has been made 
»y day or night turns only, then the puddlers and underhands would 
be sixteen, and sixteen as against two and four skilled and unskilled 
workmen, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroon: Town Improvements: The Dock Board—Newcastix 
Assizes: Annealing of Glass: Alleged ag er of Patent— 
Nortuern Marrers: Blyth Harbour: West Hartlepool; Portable 
Workshop jor the Pacha of Egypt : Iron Shipbuilding on the Wear, 
Se. —Srare or Trave At SHEFFIELD — Sournenp — Ramway 
ScuemMiInG iN tHE East—-Victorta (Lonpon) Docks—Iron Suir- 
BUILDING AT CHESTER. 


A pitt for carrying out various improvements in Liverpool is now 
before Parliament. If this measure passes the Town Council will be 
authorised to raise £230,000 on the credit of the rates to effect the 
objects contemplated, the amount to be repaid by instalments in thirty 
years; but the total expenditure intended in consequence of an 
amendment adopted by the Town Council has been reduced to about 
£164,000. The improvements aimed at are :—1, The construction of 
a new street twenty yards wide and one mile four furlongs and 149 
yards long, from Smithdown-lane over the railway, by a bridge, to 
west Derby-road, near Newsham-house estate, to cost £48,660. 2. 
The widening of Gore-street North and its continuation north to 
Blackfield terrace, at a cost of £13,260. 3. The widening of 
Hatton-garden to Titheburn-street, at a cost of £19,160. 4. The 
farther improvements of Park-lane as far as Sparling-street, already 
commenced to be widened at the Custom-house end, at a cost of 
£59,730. 5. The widening of Water-street, cost notstated. 6. The 
widening of Lime-kiln, at a cost of £22,250. Well may Liverpool 
be called the modern ‘lyre, for such totals as these would make the 
corporations of most provincial towns think twice before they leapt. 
+The proceedings at the last weekly meeting of the Mersey Docks 
and!Harbour Board were not without interest. ‘The Marine Committee 
referred to a report and survey of the tidal area of the Mersey from 
Warrington and Frodsham Bridges to Rock Lighthouse, on a scale 
of Lin. to 500 ft. Mr. Mondel referred in complimentary terms to 
the utility and accuracy of the survey of the up-river tidal area. To 
complete the survey would occupy the whole of the ensuing summer; 
but when it was finished he believed there would not be a morecomplete 
survey of any locality or coast in thecountry. The only survey now 
extant of the up-river was Giles’s of 1832, but as there was no data 
with that chart one was entirely at a loss to determine what changes 
had taken place in the margin of the river. The present survey 
would;be most carefully revised.—A letter was read from Mr.§Henry 
Boshen, of Everton, recommending that instead of building new 
docks farther to the north or south, a new sea wall should be built 
300 or 400 yards farther into the river, so as to admit of a second 
line of docks being built west of the present line. The suggestion, 
which did not meet with much favour, was referred tc the Works 
Committee. A memorial was read from engineers and ctbers inter- 
ested in steamships complaining of inconveniences to which they are 
exposed by the restrictions which the board has placed upon trials 
of steam engines in the docks. The memorial was referred to the 
Docks Committee, the chairman remarking that the engineer had re- 
commended the reguiations as absolutely necesary for the protection 
of the docks. 

A patent case, “ Nevil v. Wright,” was heard on Friday at New- 
castle Assizes. The action was brought in consequence of the alleged 
infringement by the plaintiff of defendant's patent for facilitating the 
annealing of glass. The defendant first pleaded not guilty of the 
infringement, and that the patent was void; first, because it was not 
a true and first invention; and second, because the plaintiff was not 
the manufacturer. The process of annealing is the means of gradually 
cooling glass after it has been exposed to the greatest amount of heat 
necessary for its manufacture, and it isan object absolutely necessary 
that this process should be accomplished by very slow degrees. 
Formerly a kind of trough was used in which were plates where 
the glass was placed, after having undergone the greatest amount of 
heat, and then they were generally drawn by hand labour into a 
cooler medium, and ultimately brought to the lowest degree of tem- 
perature. 'This process was subject to great inconvenience, and in 1854 
a gentleman of the name of Webb invented a kind of table which, by 
gradual circular motion, should prevent the necessity of removing 
the pans, and thus lessen the risk of accident. ‘This machine occu- 
pied a great deal of space, and there were also some other inconven- 
lences to remedy which Mr. Neville invented a machine, in which a 
number of “ley” pans or plates, or vessels for holding articles to 
be annealed, were madejto revolve by an endless or continuous chain, 
receiving fresh charges when required without being removed from the 
ley, sothat much time and trouble were saved in the process of cooling. 
He obtained a patent on the 21st of January, and in his specifications 
said he did not confine himself to the precise method of raising the 








plates from the lower to the upper grooves, but he preferred the 
arrangement he had made. Mr. Wright saw this machine, expressed 
his admiration of it, and subsequently too kout a patent for a machine 
of his own,which only differed from plaintiff's invention in the method 
of raising the ley pans. This patent was taken in June, 1857, andin 
consequence of it the present action was taken. The question 
turned upon the practicability of the machinery invented by Mr. Neville 
for the purposes to which it was intended to be applied ; other points 
being reserved, with leave to move ina higher court, Mr. Manisty, for 
the defendant, submitted that, looking to Webb's specifications and 
reading, the plaintiff, with the light thrown upon the subject by Webb, 
only claimed a particular mode of getting an equivalent for continuity. 
The defendant's invention was an entirely different mode of obtaining 
an equivalent, which does not compromise the mode in which the 
plaintiff specified, and only claimed as his invention. The jury 
returned a verdict for the plaintiff. 

Several other matters may be summarised by way of illustrating 
the active energy of the north. Ata meeting of the Blythe Harbour 
and Dock Company a report was read from the directors to the 
effect that a pier on the eastern side of the harbour, a large timber 
wharf, and a half-tide breakwater have been completed, by which a 
uniform channel, 100 ft. wide and 16 ft. deep in ordinary spring 
tides, has been secured from the shipping berths to the sea. The 
expenditure, up to the date of the report, had been £91,548.—The 
works on the ‘Tynemouth branch of the Blythe and Tyne Railway 
have been greatly impeded by the severity of the weather, which 
has caused serious slips.—'The report of the West Hartlepool Harbour 
and Railway Company states the surprising fact that the value of 
the exports from the port in 1860 was £1,171,394 in excess of those 
of 1859.—Messrs. R. Stephenson and Co. are about to send out a 
workshop on wheels, destined for the Pacha of Egypt. The work- 
shop embraces a lathe, a drilling-press, a saw-mill, a portable furnace 
with fan blast, a steam hammer and a grindstone. The motive 
power is supplied to these by means of two double cylinder portable 
engines, of about 12-horse power each, which resemble in their 
general appearance and construction those attached to ploughing 
machines, The cylinders, however, which act in the same direction 
as in a locomotive, are placed on each side of the boilers, near the 
top, where they work two driving-wheels of about 3} ft. diameter. 
The engines, which are made to look in opposite directions, are 
attached to each other by means of a belt that revolves from the 
driving-wheel on the right of one engine to the driving-wheel on 
the left-hand side of the other. The remaining driving-wheels, 
which are opposite to each other when placed in position, are 
directly attached to the machinery. The various machines and 
engines are mounted upon carriages with broad wheels, and will be 
dragged by horses. The steam hammer is on an improved principle, 
invented by the firm, and can, by an ingenious contrivance, be made 
to adjust itself to the axle of its carriage, on which it revolves, and 
from which it can be detached at pleasure. The whole of the appa- 
ratus, together with a water tank to supply the boiler, and a timber 
carriage to convey the wooden rails on which the machinery stands, 
is painted white, with black linings, and has a light and symmetrical 
appearance.—As stated recently in Tue Enarneer, the Wear bids 
fair to become as celebrated for its iron as for its wooden shipbuild- 
ing. Mr. James Laing has just launched the India, a fine vessel of 
900 tons, intended for the Eastern trade. ‘The India, which is 
100 ft. long, 32 ft. broad, and 21 ft. 6 in. deep, is built in water- 
tight compartments, and has a lower deck for light goods, with all 
other modern improvements.—The Border Union and Border 
Counties Railways are being rapidly completed, and when the 
Wansbeck Railway is opened to Reedsmouth, there will be a direct 
communication from the east to the west coast, as well as to Edin- 
burgh by Hawick. : 

The tone of the commercial advices received at Sheffield continue 
dull, in consequence of the tremendous crisis in brother Jonathan's 
affairs. Some large orders are now in process of execution in 
Sheffield for shears, principally for shipment to South America, 
Russia, and France. 

We noticed some time since the commencement of a “new town” 
at Southend, with a view to the development of a suburban traflic on 
the London, ‘Tilbury, and Southend Railway. It may now be stated 
that 124 of the new houses have been completed, and that others are 
in progress. These building operations have been carried out by 
Messrs. Lucas Brothers, and are promoted of course by the lessees of 
the railway, Messrs. Peto and Co. Southend has long suffered from 
a want of water, but an abundant supply has now been obtained from 
a spring recently discovered. 

Mr. Bidder and Mr. Cobbold, in their capacities of chairmen of 
the Norfolk and Eastern Union Railway Companies, have issued an 
elaborate attack on the Eastern Counties management with reference 
to the new lines proposed in the district. When it is stated that the 
manifesto contains thirty-four long paragraphs, it will be seen that 
it is almost impossible even to summarise it. ‘The foliowing list is 
given (as a kind of text) of the new schemes :— 


1.—New Lines Directly Promoted by the Eastern Counties Railway. 


Length. Proposed 
M: F. cH. Capital. 
I. Cross Line from Sudbury to Clare, Haverhill, and 
UNG OME xe oe tt as ss ce oe oe OA 6 
2. Extension from Sudbury Line to Lavenham and Bury ° 


De NE cc oc te ce 08 90 6 6s 68 
. Branch to Wisbeach Harbour .. .. .. .. « 1 2 9 
49 2 7 £600,000 
Il, New Lines Indirectly Promoted by the Bustern Counties Railway. 


4. Cross Line Bishop's Stortford to Dunmow and 
cr aware ne ne en ae eee ee ee 
5. Underground Line from Eastern Counties to Fins- 


oe 


ear i ee 0 9 600,000* 
*Without Station Accommodation, which is estimated 

at £1,500,000 in addition. 
6. East Anglian Extension from Lynn to Hunstanton 14 7 7 60,000 
7. Branch from Audley End to Saffron Walden... .. 1 7 3 25,000 


86 0 3£1,405,000 
Il1.—New Lines Promoted by New Companies. 
. “Direct Bury.”—Line from London (Fenchurch- 
street Station) to Bury St. Edmunds and 
ET ts ap 66 00 oe oe 30 we 00 «0 OS 
“Mid-Eastern and Great Northern Junction.”— 
Bury St. Edmunds to Thetford, Swaffham, Lynn, 


@o 


3 0 £600,000 


bad 


and Sutton Bridge... .. .. de ose ee ae 7 4 875,000 
10. Line from Great Northern at Hornsey to Eastern 

Counties at Tottenham... .. .. .. «2 o +» 2 7 6 120,000 
11. Tendring Hundred Extension.—Wivenhoe, near 

Colchester to Brightlingsea... .. .. «2 « « 5 00 25,000 


1i2 2 0 £1,120,000 
1V.—New Lines Promoted by Existing Companies. 
12. Colne Valley Extension (Haverhill to Cambridge) 17 3 6 
13. Ditto (Chapple to Colchester) .. .. «2 «2 «© 7 3 1 
14. Ditto (Branch to join Clareand Sudbury) .. .. 4 6 2 
29 4 9 £220,000 
£1,340,000 


This recapitulation would lead the reader to infer that an outlay 
of £4,500,000 was seriously contemplated, but the underground line 
to Finsbury circus, and the “ Direct Bury,” which figure for 
£1,200,000, have already vanished from the scene; and Messrs. 
Bidder and Cobbold’s elaborate reasoning with regard to them has 
ceased to apply. One is thus reduced to a total of £3,300,000, which 
will probably be the real expenditure—barring the millions. 

The Victoria (London) Docks appear to be very successful. Last 
year the number of ships which entered the port of London with 
cargoes from foreign ports was 11,108 of 2,957,082 tons against 
10,684 in 1859 of 2,802,463 tons; and the vessels entering the 
Victoria Docks were 2,682 of 850,337 tons in 1860, and 2,522 of 
716,131 tons in 1859. 

Another fine iron ship has been turned out at Chester, where a 
—— effort is being made to develope the facilities for ship- 

uilding which the locality presents. A few months since a splendid 





iron vessel, named the Wayfarer, was launched by Mr. N. Cox, and 
now the same builder has launched the Gitana, a similar ship. The 
Gitana is a vessel of large dimensions and exceedingly fine lines, 
combining a flat broad floor, with very fine ends, and having a 
great carrying capacity. In length she measures 210 ft. on the 
load line ; she is 36 ft. in beam mould, and her depth is 25} ft., with 
a water draft of 20 ft. 3 in. tothe lead line; and she is of 1,350 tons 
register, thus being the largest ship ever built on the Rhodee, ex- 
ceeding the Wayfarer by between 30 and 40 tons register. She is to 
have iron standing masts, and yards of homogeneous steel, her 
standing rigging being of iron wire. The Gitana is intended for the 
Calcutta trade, and has been built for Messrs. Charles Moore 
and Co. Mr. Cox is about to lay down another vessel of similar 
dimensions for the same firm, and is also commissioned to build two 
ferry steamers to ply between Liverpool and Eastham. 








PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra size 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 




























£ a4, #n4 bod 

IRON, English Bar and Bolt:— IRON, Swedish, Indian rtn 1115 ‘ 
in London..........prin 6 50 3 siacen een * 

. a See oo Russian CC NDtoarrive,, 1610 0 ° 

- » 6 36, STEEL, Swedish Keg, ham 17 ae 

oO} 7100 ee 

tgin QUO , oO » 

os » 10100 ,, e « 

sf » Swo , eu 

a  Laee Hard, remelted . . 

SS , 7100 ,, | ZINC, in sheets .......... aes 

ep COPPER, Tile, 14 to 28 Ib.. os 

» 7150 QB Tough Cake ......... cal og 

» 22t 2 Sheathing and Buls..pr. lb. 0 0 11h ,, 

~ 2 60 . Sheet .... - 2 ome 

» 8150 ,, 0 @10, 

oe, Tae os ov , 

Nail Rod, Square. “=, 7100 ,, wa. . ee 
IRON, Rails,in Wales,ctsh ,, 5 50 nett South American,nom..pr.tn 98 0 0 ,, 
‘ » Gmonts,, 576 ,, i Maung we eS iw 
Old,tocutup, 3126 ,, Dan ws 

Railway Chairs, in Wales, 4 00 ,, wile , 
p inClyde,, 3150 ,, 3650 ,, 

Pig No.1,inClyde..-- » 276 , “ee 
i No.1 & 2-5ths 283 w4oeo , 
No.3 ” Bar > 1235 0 0 o 
No, 1, in Wales...... » 300 ,, Refined ,, 12600 , 
No.1, in Tyneand Teess,, 2100 ,, Foreign Banca..... 14 0 @ new 
Ditto, Forge......++++ o BTO w GREE 40.00002006% ns ee , 

Staffordshire Forge Pig TIN PLATES, Char- 110 0 
(all Mine), at une » 3100 , coal, IC ..se0s 2 
orks, L. W.,nom Ditto 1X os 116 0 w 
Welsh Forge Pig (all 350 | Coke, 1C eae os 
Mine), at the Port.. a ad Dit . » see ‘ 
Acadian Pig, Charcoal.. , 7100 , | Doat New port, 1s. pr bx less _ P. 
Scotch Pig, No. 1, in? 3 50 | Do, at L’pool, 6d. “ — pa 
ME svccccone ys © | od } CANADA, Plates......pr.tn 13 00 , 
QUICKSILVER ...... prbt. 7 00 





RAiLs.—The demand continues very limited, and but few sales have 
taken place this week, Prices remain unaltered. 

Scorci Pig-iron has again been very quiet, scarcely any business 
having been done during the past week, and a further decline of 3d. per 
ton established, the closing rates being 48s. 3d. for cash, 43s. 9d. for three 
months open Mixed Nos. Warrants f.o.b. at Glasgow. 

SPELTER continues very dull of sale, and may easily be bought at £18 5s. 
on the spot. The stock here on the Ist inst. was 4,087 tons, which, com- 
pared with that on the 1st February, shows a decrease of 614 tons. 

Coprerk and LEAD remain the same. 

Tix.—On the 4th inst. a reduction of £4 per ton was declared in 
English. Foreign has fallen to some extent. Banca may now be had for 
£124, and fine Straits £118. 

TIN-PLATES excedingly languid. 

MOATE AND CO., 65, Old Broad-street, London, 

March 7th, 1861. 





TIMBER. 


















1859. | 1860. 1859. 1860. 
Perlood—- 4 & £ 6) a £5. Perlead— £3 48/4 & £ 
Teak........+-00+:45 O16 0/11 101310 | Yel, pine, per reduced C. 
Quebec, red pine .. 3 6 4 0) 3 5 4 O | Canada. Ist quality 17 1019 6 | 17 19 0 
yellow pine... 3 0 315/ 3 0 315 | 2nd do .. 12 013 0| 12 013 @ 
St. Jolin, N.B.,yel. 5 0 510! 5 O 6 O | Archangel, yellow. 14 015 0/14 @1510 
Quebec, oak, white5 0 510) 5 © 510 | Bt. Petersbg. yel... 12 10 13 10 | 121014 0 
birch .... 4 0 0 0| 40 410 Finland.......... 9101010! 9101010 
Memel.. 0 000/000 0 mel ....6 + 10 015 0| 10101514 
elm 319 415/ 310 416 Gothenburg, yel... 10 01210) 101013 0 
Dantsic, oak ...... 310 6 0| 310 610 white 91011 0, 91011 10 
Feseeeeee 3.0 4 0/ 315 4.0) Gefle, yellow .... 11 012310) 11 101210 
Memel, fir . + 310 4 6) 3 5 4 5° Soderhamn ... .. 11 012310; IL @121) 
Riga.... . 310 315) 315 O © | Christiania, pad) | 
Swedish . ...-. . 315 3 0) 310 3 0 12 fiby 3by9422 02% 6/23 0 270 
Masts,Queb.rdpine5 0 6 0| 6 © 8 0 
y e5 060/507 
rdpineOQ 0 0 6) 0 000 
Lathwood, Dantz,fm6 0 7 0, 610 7 0 
St. Peters. 9 0 910 9 Vl 0 «ee Bl 7 
Deals, per C., 12 ft. by aha in, | a , puncheon 16 6 180/13 0 WY 
uebec, wht. spruce 15 9 0 Baltie, crown 5 
BeJchuwhteprucelS 017 10/14 017 0|| pipe... } 170 0.130 0 200 0 ay 





| 
} 


SCOTCH PIG IRON REPORT. 


s. d. 
No. 1 Gartsherrie .. .. 53 3 f.o.b Glasgow. 
» Ll G.M.B. o «-« @8 do. 
oe Do. weet — & 
M. Nos. Do. < «a OS w& do. 
WARRANTS, 
8. -n ‘ 
5 Cash prompt, .. .. 48 14 per ton. 
Seem 2 ant 1 mo. open, oo « & 6 do. 
” + Sea, « aw Bee ae 
eee Sa fs co oo OW do. 
MANUFACTURED IRON. 
s. 
Bars, Govan .. « . « 715 0 
» Common me) ae: ar a ee 
Drumpellar, Common... .. 7 2 6 
Do. Best 2. oo « 8 0 0 
Plates and sheets .. .. .. 10 0 0 
Rails ae ww «we Se 
Pipes ae a a ek, 
Chairs a wow oo a eee Tee. 


G.ascow, 6th March, 1861. 
The pig-iron market continues in a depressed state, and a slight reduction 
in prices has been submitted to since this day week. Opening at 48s. 44d., a 
moderate business took place up till to-day, when 48s. cash was accepted 
closing sellers, buyers 47s. 104d. 
In shipping iron there is very little doing. 
Suaw, Tuomson, and Moors, Metal Brokers. 
Smoke Prevention.—Her Majesty's paddle steamer Vivid on 
Wednesday returned to Woolwich from her second trip to the Nore 
on trial of Mr. D. K. Clark’s patent apparatus for the prevention of 
smoke issuing from the chimney. Mr. Clark's invention consists in 
introducing a supply of air into the furnace above the fuel by means 
of jets of steam. The operation of the jets during the trials is 
stated to have been attendant with a falling off of indicated power to 
the extent of 62-horse-power, being about ten per cent. of the power 
worked up to by the Vivid, and a consequent reduction of speed from 
13°17 to 12-95 knots, by a loss of nearly a quarter of a knot per hour. 
The consumption of fuel was scarcely affected, being in each case 
about the same. The plan of mitigating the nuisance of smoke, 
though somewhat favourable, is stated to be still imperfect. The 
effect of the apparatus, it appears, occasions a noise in the engine- 
room to some objectionable extent, but which it was suggested might 
probably be in a great measure remedied by the inventor.— Times. 
Wuenre to suy A Watcu.—‘ The practical utility of a good watch 
—the habits of regularity it generates, and the advantages of the 
punctuality it assists in securing—are facts proved beyond a doubt. 
The establishment, then, where, at a reasonable charge, these advan- 
tages can be obtained, must be worthy of attention. At Mr. Benson, 
33 and 34, Ludgate Hill, and 46 and 47, Cornhill, may be purchased 
the chronometer for sixty guineas, the mechanic’s watch for two 
guineas, and the various other kinds of watches (duplex, lever, hori- 
zontal, or vertical) at various prices—all rw the utmost finish 
and superiority of manufacture."—-Daily Telegraph. ‘ : 
Benson's Illustrated Pamphlet, post free for two stamps, is descrip- 
tive of every construction of watch now made, Watches safe by 


post to all parts of the globe.—Abv. 
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SOCIETY OF ENGINEERS. 
March 4th, 1861. 
James Amos, Esq., in the Chair. 
ON FIRE-CLAY MANUFACTURES. 
By W. H. Srepuenson. 


Fire-ciay, and its manufactures, are every day becoming more 
generally understood, and taking their place as an important branch 
of national and commercial enterprise. 

Fire-clay is found in Wales, Scotland, Stourbridge, Leeds, Dorset, 
Surrey, and Newcastle; the relative merits of which are best shown 
by their commercial value. In the main my remarks will be con- 

dto the nature, manufacture, and use of the Newcastle quality, 
being that with which I am more intimately acquainted. 

Among the various deposits which have succeeded the formation 
of the primitive rocks upon the surface of the globe, there are certain 
earthy strata of very considerable extent composed chiefly of silica 
and alumina, partly in combination, and partly in mere mechanical 
mixture with other less prominent and essential ingredients. These 
strata are characterised by the very minute state of division of their 
particles, and their want of firm connection or solidity. It is to this 
peculiar structure that the most valuable property of clay must be 
ascribed—that is, its plasticity, or the property of forming dough 
with water, sufficiently soft to take the most delicate impression from 
a mould, and so deficient in elasticity that even the slightest indenta- 
tion is lasting and persistent. 

By far the greater number of clays are so intermingled with sub- 
stances foreign to them in their original localities, or have been pri- 
marily derived from such compound specits of rock, or, lastly, have 
been so very far removed by the agency of water from the sources 
of their different constituents, that it is next to impossible to trace 
back the course of their formation to its very commencement; 
although the clays may be viewed in general as the remains of 
certain rocks which have been decomposed by various agents, chiefly 
atmospheric, which have, in a word, been weathered; yet there are 
few cases in which the production of clay has occurred in the imme- 
diate locality of the rock whence it is derived, and in such a simple 
manner as to enable its origin to be traced in all particulars, and 
established indubitably by chemical facts. 

The most prominent physical properties of clay are its plasticity 
and behaviour when exposed to heat. By simple drying, therefore, 
at a temperature far below red heat, its particles collapse, the primary 
pores become contracted, and a very much more dense mass is ob- 
tained, which becomes so hard that it will no longer take impressions, 
although it is still sufficiently soft to be cut with a knife, and when 
treated with water is again converted into clay with the ordinary 
properties. , ee 

Exposed to the most intense heat that can be artificially produced, 
clay refuses to become liquid, and acquires at most a slight degree of 
flexibility. Its particles then cohere so strongly together that the 
burnt mass is hard and sonorous, although still porous enough to 
absorb water with avidity. Although it no longer falls to pieces, 
but retains its connected form, it will easily be conceived that the 
nature of clay must be very much modified by an admixture of 
foreign matters possessing other properties. These foreign matters 
may either be constituted of undecomposed detritus of the rocks 
from which the clay itself derives its origin, or of others which do 
not belong to the class of substances which yield clay by decompo- 
sition. ‘The character of these foreign admixtures causes great 
variation in the nature of the different clays, and gives rise to the 
various denominations by which they are known. The ingredients 
which most affect the quality of the clay are sand, iron, lime, and 
magnesia. 

The plasticity of clay diminishes with the amount of any one of 
these substances which it contains, as they are not plastic. 

The quality is affected in the most marked manner by sand, 
somewhat less by lime, and very little by oxide of iron. When 
clay contains iron and lime the action of heat upon it is very 
different: the silica, alumina, lime, and iron then form together a 
mixture similar to that employed in the manufacture of bottle glass, 
which melts in the fire with more or less ease, according as it con- 
tains much or little of the two latter ingredients. Magnesia exerts 
less influence upon the character of the clay; the more quartz and 
silica enter into the composition of the clay the less easy will it be of 
fusion, and an excess of iron or lime can be corrected by a large 
quantity of this ingredient. 

Having disposed of some of the distinctive peculiarities of fire- 
clay, so called, let us glance for a short time at its mode of manu- 
facture. 

Fire-clay is commonly found in the coal measures, at a great depth 
from the surface, but it not unfrequently happens that it lies on the 
top. My own experience is with clay at some considerable depth, and 
lying (at Throckley, Newcastle-upon-T yne) immediately underneath 
the coal formation; its thickness varies according to circumstances, 
in some places 3 ft., and in others reduced to18in. Asa rule it is 
very strong and hard, and cannot be worked to advantage without 
the aid of gunpowder. It would be needless to recapitulate the 
ordinary working of a coal mine; but suffice it that the clay, on 
being raised to the surface, is laid out in long parallel heaps, say 20 
ft. high, being 20 ft. wide at the bottom, and tapering to 5 ft. at the 
top. A series of ridges is thus formed, purposely, however, in order 
to collect as much rain and snow as possible, which, combined with 
the direct action of the atmosphere, soon reduces that which was at one 
time hardand retentive, toa soft, comparatively plastic state. Difference 
of opinion exists among manufacturers as to the policy of adopting 
this system, inasmuch as to carry it out fully a very large capital is 
necessary, and which for the time being lies dormant. 

The sole advantage accruing in keeping so large a stock is, that 
it is more easily pulverised and reduced to powder, thereby causing 
a considerable saving in engine power, labour, and expense. To 
carry out this method to its fullest extent no clay ought to be used 
until it has been exposed to the action of the elements for at least 
two years. It might not be always convenient to lay out so much 
capital in dead stock (the establishment with which the writer is 
connected never has less than 20,000 to 25,000 tons weathering, 
every ton of which has cost 2s. 6d.) ; therefore it is best to allow each 
manufacturer to consult his own interest. After the clay is brought 
to the works the first process is that of grinding—the most approved 
plan is that of two large stones, say 10 ft. in diameter, and 20 in. 
wide, hooped all round with iron, and revolving slowly on a cast- 
iron pan, or bed-plate, which in some works is also made to revolve 
very slowly the contrary way to the stones. The rough clay from 
the pit being conveniently placed for the workman, is cast under 
the edge stones, when it is ground to a coarse powder, which falls 
through an open grating in the centre of the bed-plate, whence it 
is lifted in the sifting cylinder by an endless chain of buckets. 
The clay, as it passes down the cylinder, is separated into two 

cels, the coarse, or that which is too large to admit of its being 
passed through the meshes of the cylinder is returned by a long 
wooden spout to the mill, where it a second time is ground, whilst 
the fine particles are received into an endless belt composed of glazed 
sack cloth, and conveyed into the mixing pan, or pug mill. 

Up till within the last few years the process of pugging was 
performed entirely by ,the feet. A great advantage is gained by 
treading with the naked feet, as the workman is enabled to feel 
whether any stones are mixed with the clay, in which case he re- 
moves them; more water was then poured on the clay if necessary, and 
then again fresh clay, until the whole becomes so stiff as to impede 
the action of the feet. Wherever there is an extensive bed of fire- 
clay, and a regular and considerable demand for bricks, &c., where 
permanent brick works can be established, and more costly and 
practicable arrangements are necessary (as in the Newcastle district), 
the preparation of the clay is carried on with much greater care and 
more expense, and generally with the assistance of machinery. 

The pug mill above referred tois, say, 10 ft. in length, and in form 
like the sketch (herewith annexed), the long cast-iron shaft a, b. is 
worked from the top end by a crown wheel, driven by the main 
axle from the engine—the mixing pan cis, say, 6 ft. in diameter, and 
20 in. deep, and is provided with four arms at right angles to each 





other, worked by the upright shaft; each of these arms has attached 
to it a number of knives placed in a vertical position. The clay, on 
being deposited in a continuous stream at c, is immediately mixed 
with a quantity of water, and then, by being worked round and 
round, by the action of the knives, in due course falls through an 
opening at the centre, into the lower part ¢,¢; here, again, 
another series of knives, placed in a nearly horizontal position, and 
attached to the upright shaft, work it through and through until it 
arrives at a proper consistency, when it emerges from an aperture 
at 6 in a state fit for manufacture. 
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Some manufacturers prefer allowing the pugged clay to lie and 
sweat for a few days in a dark place, thereby giving greater ease and 
facility in working, the clay being rendered of a more plastic 
nature by the delay. Others remove it immediately from the pug 
mill to be moulded into bricks, retorts, &c. 

Brick moulds are made in a variety of ways, some of brass cast in 
four pieces and rivetted together, others of sheet iron cased with 
wood in the two longest sides. Iron moulds are sanded but not 
rivetted. Brass, or, as they are technically called, copper moulds, 
are an improvement on the iron, as they are better than the iron. 
They require neither sanding nor wetting, and do not rust. They, 
however, are expensive, and do not last long, as the edges become 
worn down so fast that the bricks made from the same mould at the 
beginning and end of the year are of different thicknesses, and cannot 
be used together. This is a great defect, and a metal mould which 
will not rust nor wear is still a great desideratum. It is essential 
that the sides of the mould should be sufficiently stiff not to spring 
when the clay is dashed into it, and it is equally requisite that it 
should not be made too heavy, or the moulder would not be able to 
work it with ease and facility. 

The cost of moulding bricks bears so small a proportion to the total 
cost, that it is questionable whether the application of machinery for 
this purpose in small works would effect any ultimate saving; 
numerous inventions have been patented, but few of them can be 
said to have proved successful. 

The moulding operation in the ordinary brickworks is simpler 
than is the case with any other kind of clay ware. 

The workman is supplied with a stock of clay (from the pug-mill) 
by his side, a table or bench before him, and two boys or helpers. 
The mould (brass) is larger in proportion than the finished brick, 
owing to the contraction of the clay in drying and burning ; this, of 
course, varies under different circumstances, the tougher and finer 
the clay the greater the contraction, and vice versa; in general 1 in. 
to the foot is the calculation for contraction, and the moulds must be 
made accordingly. 

The usual form of a brick is a parallelopipedon, about 9 in. long, 
41 in. broad, and 2} in. thick, the exact size varying with the con- 
traction of the clay. 

The mould itself only makes the four narrow sides of the brick, 
the ‘one broad surface being produced by the table which supports 
the mould, the other by a straight piece of wood, with which the 
workman removes away the excess of clay, by drawing it straight 
along the upper edge of the mould. To prevent the clay adhering 
to the mould, it is from time to time damped with water, which 
causes the moulded brick to separate from the mould without bending 
or loss of time. The operation is conducted as follows :—The work- 
man throws a lump of clay with great force into the mould before 
him; the mass, which has become flattened by the shock, is forced 
into the corners by one or two rapid strokes with the hand, and that 
which projects beyond the mould is taken away with the flat board. 
By a sudden and peculiar twist of both hands, the workman deposits 
the brick from the mould on to a thin board previously placed before 
him for the purpose; one of the boys in attendance immediately 
places another similar board on the top of the newly-made brick, 
and thus carries it away between these two boards. Meanwhile 
another brick is made as described, and thus the process continues 
during the hours of labour. The bricks are placed in long rows 
edgeways on the dry flats, a space equal to the thickness of the board, 
say, } in. being left between_each brick, in order to give vent to the 
steam generated in drying. 

The drying sheds or flats consist of long floors, say, 90 ft. by 
30 ft., with flues running the whole extent of the building. It is 
desirable not to have the length of these flues more than, say, 40 ft., 
in order to ensure a good draught without any additional coals being 
used. 

In most manufactories these drying flats are so constructed that 
there is ample room or accommodation for two days’ work ; in this case 
the moulders are never stopped, and are not required to remove their 
tables or benches from place to place. From thirty-six to forty- 
eight hours is calculated quite sufficient for drying bricks; so that 
while the moulder and his boys are depositing bricks on one part of 
the flat a gang of men and boys are engaged in clearing away the 
bricks from another part. 

The number of bricks which a workman can mould in a day of 
ten hours is always very considerable, but depends very much upon 
the ability and strength of the moulder. With clay in good order a 
skilled workmen can make 2,000 to 2,500 marketable bricks in a day : 
thus, taking 2,000 bricks as a fair average day's work, and calcu- 
lating 3s. 6d. for the man, and say 1s. 6d. for two boys, we have 5s, 
per diem, or 2s. €d. for 1,000, the cost in moulding, which is about 
the price usually paid. The mere moulding of bricks is conse- 


quently a very cheap process. The cheapness and simplicity of the 
hand process renders it difficult to devise machinery that shall super- 
sede it; the produce of a moulder is nearly equal to that of a 
machine, and the prime cost and expense of keeping machinery in 





order is only likely to be remunerative where circumstances are very 
favourable, and a great outlay of capital is desirable. These com- 
bined circumstances seldom occur together. 

The interest of capital, the necessity of keeping a machine con- 
stantly at work, and the cost of the motive power which such 
machines require, demand a constant and very extensive market for 
the produce. 

It may, however, be interesting to notice the principle upon which 
the machines are constructed. 


I, Machines with Actual Moulds Similar to Hand Moulds. 

A single mould is used which is filled, smoothed, and moulded by 
machinery. The mould is first brought under the clay machine to 
be filled, after which it passes under that part of the machine which 
presses the clay into the mould, and, lastly, is deposited exactly above 
a piston which from below raises the brick out of the mould. 


II. Machines in which the Moulding is Performed by Several Moulds. 

These are arranged upon a revolving plate, or upon the curved 
surface of a cylinder. S the first case the motion is either back- 
wards, and forwards, or rotatory round a perpendicular axis; in the 
second case it is rotatory round a horizontal axis. In Forsyth’s 
machine, for instance, a steam piston presses the clay contained in a 
cylinder on to a movable mould frame, which forms the bottom of 
the cylinder. ‘This mould frame is divided into a number of quad- 
rangular compartments (which are the brick moulds) and is moved 
backwards and forwards, so that the half of the moulds are atter- 
nately brought under the piston and filled, while the other half are 
discharged on a drying board by a part of the apparatus which 
pushes the bricks out of the moulds. 


III. Machines which Produce a Continuous Strip or Band of Clay, 
and Si ntly Cut it into Separate Bricks. 

A strip of this kind forms a parallelopipedon of indefinite length, 
the thickness of which corresponds to the thickness of the bricks, and 
its width to their breadth. When therefore a piece of this strip is 
cut off of the length of a brick, it will correspond exactly with a 
brick in dimensions. The production of the band of clay in this 
machine is similar to that practised in manufacturing maccaroni, or 
to the process of wire-drawing, i.e., the clay is delivered from 
the clay mill into a cylinder, the piston of which forcibly presses the 
contents through an aperture of the dimensions stated above; the 
strip thus produced passes through rollers which improve its shape, 
and is then received upon a horizontal surface, where it is cut into 
lengths by wires moving in a vertical direction (up and down). 

It has already been stated that the moulded bricks are laid on the 
drying flat by the boys. The operation of drying the green bricks 
requires great care and attention, as much depends upon the manner 
in which they are got into the kiln, The great point to be aimed at 
is to allow each brick to dry uniformly from the face to the heart, 
and thus to present a smooth even surface throughout. 

After remaining on the flats till sufficiently hard and dry, they are 
built up in the kilns, when the operation of burning commences. 
Bricks are burnt, as may easily be conceived, in a variety of ways. 
Cost and custom must be taken into consideration. There are many 
ways of constructing kilns, and scarcely a1, «wo are exactly alike. 
The circular kiln, or cupola, is domed over at the top, whence its 
name is derived. The fire-holes are mere'y openings left in the 
thickness of the wall, and are protected from the wind by a wall 
built round the kiln at a sufficient distance to allow the fireman 
room to tend the flues. The cupolas are used in Staffordshire and 
the neighbourhood, and the heat employed in them is very great. 

Thecommon rectangular kiln, as used in the Newcastle district, 
is formed by building four walls enclosing a1 ectangular space, with 
a narrow door-way at one end and also apertures or arches for firing 
at the same end with the door, the flues being placed at the opposite 
end and leading into the chimney. 

The usual method of placing bricks in the kiln is to cross them, 
leaving spaces between each brick for the passage of the heat; but 
there are objections to this, as many bricks show a different colour 
where they have been most exposed to the heat. 

In burning bricks that require to be of even colour, this is 
guarded against by placing them exactly on each other. On first 
lighting a kiln, the heat is got up gently that the moisture in the 
bricks may be gradually evaporated. 

When the bricks are thoroughly dried, which is known by the 
steam ceasing to rise, the fires are made fiercer ; as the heat increases 
the fire holes are covered with iron lids or doors to check the draft, 
and when the burning is completed they are plastered over to exclude 


' the air, and the fires are allowed to go out. After this the kiln is, 


or ought to be, allowed to cool very gradually, as the soundness and 
quality of the bricks is much injured by opening the kiln too soon. 
Under ordinary circumstances a kiln of fire bricks, containing, swy, 
12,000 bricks, requires from the commencement about five days for 
the burning process, and during that time will consume 12 to 15 
tons of coals.* 

As before stated, the relative merits and value of fire bricks depend 
upon its fire resisting qualities, and hence depend upon the propor- 
tion of silica it contains. 

In an analysis of several kinds of Newcastle clay, Dr. Richardson 
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whilst the amount of silica in No. 6 is to the total amount of the 
bases as 100,: 16 in No. 2 it is as 100: 85. These clays are mixed 
in different proportions, according to the object of the manufacturer. 

The price varies according to quality, and averages, say, 40s. to 
50s. per 1,000 in the Newcastle district. When, therefore, it is 
desirable to procure a first-class article, a chemical analysis, although 
it cannot supersede an actual trial, may be of the greatest service, as 
the clays seldom or never come up to what is required of them, and 
only acquire the requisite properties by certain additions, and the 
choice of these additions must, in the first instance, be guided by the 
results of the chemical analysis ; such additions are absolutely neces- 
sary, as fire clay must not only be infusible in the fire, but must 
likewise not be subject to crack and fly. These properties are most 
important. The chief cause of the cracking, or the contraction of 
the clay, must therefore be lessened by the addition of substances, 
which do not shrink themselves, and, on the other hand, do not impair 
the refractory nature of the clay. 

Pure sand and pee burnt fire clay are the substances most 
commonly and appropriately used. 

My remarks have hitherto been confined to the manufacture and 
quality of fire bricks. I purpose now, very briefly, to consider the 
process of fire clay retort making on the most approved principle, 
and as at present practised in the Newcastle district. 

Referring to the period when the fire clay has been drawn from 
the mine and undergone the wee of weathering, that which is 
intended for retorts has been kept separate for that purpose, while 
greater care and attention has been bestowed on it, in order to pick 
out any pieces of coal or iron with which it may have been asso- 
ciated. ‘This, although seemingly an insignificant, is a very impor- 
tant part of the manufacture, inasmuch as a very small piece or 
particle of ironstone is sufficient to damage and spoil a whole retort, 
and thereby occasion considerable loss. 

The clay having been thus thoroughly examined and approved, is 
next ground in asimilar manner to ordinary fire brick clay, excepting - 





* Heat or Kiwx.—It would be difficult to state exactly the degree of 
heat which a kiln requires before its contents are thoroughly burned. This 
is left entirely to the judg t and practical knowledge of the man in 
charge of it, and its intensity depends entirely upon circumstances. Bricks 


require more heat than retorts, Tiles and lumps more than bricks, 
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that the particles are not ground so fine (the average size of the 
meshes through which the clay passes for bricks is, say 5 X 6 to 
the inch, whereas for retorts it is as large as 3 X 4 to the inch), and 
in order to render the retorts porous, a proportion of coke or saw- 
dust, say }, to } the weight of the whole is added to the fire clay, 
and mixed up with it, both in the grinding and puggiug process. 
The pug mill, through which this retort clay passes, is generally 
longer and wider than the ordinary brick clay pug mill; or, instead 
of this, it is not unusual to pass the clay through two pug mills, 
the one delivering into the other, so as to insure the clay being well 
worked, and of a proper consistency. 

The manufacture of clay retorts was formerly carried on by ma~ 
chinery, but now the same objection may be said to exist against 
this method as we have stated to be the case with regard to machi- 
nery for brickmaking. The result has, therefore, been that retort- 
making by-hand has now become the rule, and by machinery the 
very rare exception. . 

The hand building is performed by small lumps of clay being 
pressed against the side of a mould or drum the required shape, and 
this continued till a height of 8 in. or 10 in. is obtained, the walls 
being gradually built up according to two wooden guides, the one 
of which indicates the thickness, say 2} in. to 3 in.—the other the 
outward shape of the retort. 

Some clays are more plastic than others, and will, consequently, 
bear a higher or longer building, but in general 9 in. are sufficient 
at once, in order to ensure soundness and firmness. This process 
ef building is continued every day, or as often as necessary, till 
any length of retort is obtained, the top end always being kept per- 
fectly moist, to guarantee perfect adhesion throughout the whole. 
The flats, or sheds in which these retorts are made, are constructed in 
like manner to the brick flats, excepting that more height is allowed 
from the level of the floor to the joists, to contain the longest retorts. 
Fires are constantly kept burning under the floor on which the 
retorts are being built, and this process of drying is perhaps one of 
the most important of the manufacture. If not carefully and pro- 
perly dried, cracks will show all over the surface, the colour of 
the Rv ae will not be uniform, and the retorts essentially bad. 

It was stated that coke and sawdust were mixed with the clay. In 
order to make the whole mass porous, to provide against the porosity 
of the retorts causing a loss of gas, a composition or mixture, com- 
posed of about equal parts of unburnt and calcined fire clay finely 
pulverised, with the addition of as much water as renders it a con- 
sistency of thick paste, is applied day by day to the internal and 
external surfaces of the retorts, and well worked in (by the hand) to 
the body of the retort: thus an even, smooth, and unbroken surface, 
free from eracks and flaws, is produced, and the retort presents an 
uniform appearance throughout. 

The burning of the retorts requires much care and attention, and 
generally continues for a period of ten to twelve days. The retorts 
being placed vertically on rows of bricks on the bottom of the kiln, 
the great desideratum is to procure a steady draft, the exclusion of 
atmospheric air, and a gradually progressive heat. Opinions differ 
very widely as to the best shape of clay retorts, the circular, oval, or 
elliptical, and ©&, being those commonly advocated and in use, 
while the egg-shaped, or combination of round and oval, and the 
round curved @ have each their supporters. In the leading metro- 
politan works the 15 in, round, and 21 in. X 15 in, oval, in settings 
of five and seven retorts in a bench, appear to be in favour ; these 
retorts being from 18 ft. 6 in. to 20 ft. in length (open throughout, 
and charged at each end), are constructed in three or four pieces to 
suit convenience. 

The old-fashioned 9 ft. retort in one piece with a fast end, is 
gradually being superseded, and no doubt in the course of time we 
shall find that long retorts in sections will have a decided preference, 
unless, indeed, the manufacture and use of brick retorts (made of 
lumps 9 in. to 12 in. long, 3 in. thick, and bevelled to suit the cir- 
pases i of the retort), comes more generally into use.* 

The price of clay retorts depends on the size and length, and 
ranges, say, from 5s, to 6s. per lineal foot for the smaller kinds in 
short sections, and from 6s. 6d. to 7s. 6d. per foot for larger sizes. 
The prices, however, are regulated by the demand as in other articles 
of commerce. 

The comparative merits of clay and iron retorts isa subject which 
has attracted much attention from the gas engineering profession 
during the past few yoars. The results of numerous practical trials, 
comparing their relative durability, economy, and carbonising power, 
have from time to time appeared in the various serials devoted to the 
gas-light interest, and many facts worthy of attention have been 
elicited by the controversy respecting their comparative excellence. 
It may seem a matter of much surprise to those unacquainted with 
the details of these practical essays, that a substance apparently so 
friable and brittle in its nature as clay should have superseded cast- 
iron toa greatextent, and received the highest encomiums from nearly 
every responsible source. Yet such has been the case, and this im- 
portant reform, which but a few years ago met with many obstruc- 
tions, in having to withstand a rigorous prejudice, has lately been 
gaining ground with great rapidity, and promises ere long to meet 
with universal approbation. 

The introduction of clay retorts seems to be due to Mr. Grafton, 
who, as early as the year 1820, took out a patent in England for 
their use. iris retorts were at first square, but soon after were 
altered to the shape of a broad shallow @&, and were constructed in 
sections of about 16 in. in length. These retorts were 5 ft. wide 
and 18 in. high, being 7 ft. long, resembling an oven in their general 
contour. ‘This shape was used for many years in some of the pro- 
vincial works of Great Britain, and are perhaps still employed to 
some extent, although they have been generally mae by the 
oval, cireular, and common @-shaped retort. 

The gasworks of Scotland were among the first to appreciate the 
value of clay retorts, and their use is now almost uriversal in that 
country. They were then employed for a considerable period before 
their general introduction into England, where, as their superiority 
became more generally known, they were gradually adopted, and at 
this moment the proportion of iron and clay retorts in operation in 
the whole of Great Britain greatly preponderates in favour of the 
clay. I do not like to be too sanguine or positive in my predictions 
as to the future, and being myself interested to a large extent in the 
manufacture of clay retorts, perhaps I may be excused in agreeing 
with Mr. R. M. Christie, late chairman of this society, who, in his 
able article on the “ Relative Merits of Clay and Lron Retorts,” in 
the Journal of Gas Lighting, April, 1857 (and since extended in 
a separate pamphlet), says that in a short time, should we wish to see 
iron retorts, we shall have to pay a visit to the British Museum. 

The superior qualities claimed for clay retorts over those made of 
iron are as follow :— Their cost is less than iron; they are more 
durable; they have more carbonising power; they produce ¢ 
greater quantity and a better quality of gas, There are some parties 
who still advocate the use of iron retorts, and who, of course, will 
not admit these claims, but those who have adopted the clay retorts 
are firm in their belief that all of the qualities above mentioned are 
amply sustained; as to the first cost of a retort, it is quite unnecessary 
to attempt to prove the superior economy of clay over iron, inasmuch 
as to all who are in the least familiar with the subject it must be at 
once apparent. 

The durability of a retort is a subject of great importance in an 
economical aspect, and, unless this is attentively studied and 
abundantly demonstrated, no opinion can be regarded as conclusive. 
But, as regards the relative durability of clay and iron retorts, the 
vesults of the trials have satisfactorily proved the superiority of 
clay. According to Mr. Christie, the average duration of iron 
retorts, as worked in England, is ten months; whereas, in London, 
some clay retorts have been set and in use for four, tive, and six 
years, and those which have been used two and a half to three 
vears may be seen at almost any works where they are employed. 
Tuis, however, may be a rather exaggerated statement, although a 
duration of two years has commonly been obtained. At the South 








® Lazour IN Makine Retorts.—An experienced retort maker can manage 
twenty-five to twenty-eight retorts at once, and taking 9 in. as the average 
daily building to each, he moulds, consequently, say, 18 ft, to 20 ft. per day. 


Metropolitan Works, in London, seventeen months have been con- 
iterh a fair duration for clay retorts, each one having produced 
1,800,000 ft. of gas—the expenditure of coal being no greater than that 
of iron retorts. Mr. Barlow, the editor of the Journal of Gas 
Lighting, estimates 700,000 cubic feet of gas as the average yield of 
iron retorts. In the report of the chairman of the City of London 
Gas Company, January, 1859, the strongest testimony is adduced in 
favour of clay over iron retorts, and the reporter states as his honest 
belief that had not clay retorts been introduced the gas companies 
would have been compelled to dimmish their annual dividends, and 
some of them might have been obliged to close their doors. 

Out of 468 clay retorts in constant use by the above company, 
196 had been in operation for four years, and were all in the most 
efficient state for generating gas. 

The advocates of iron retorts have contended that a much greater 
amount of fuel is required for carbonising with clay retorts. It is 
true that the heat deemed most suitable for generating gas from 
them is several hundred degrees higher than that used with iron, 
but with this intensity they are efficient in producing a larger amount 
of gas than would be generated at the lower degree of heat required 
by iron retorts. 

The partisans of iron retorts have, also argued that the high heat 
necessary to effect a complete decomposition of coal in clay retorts, 
causes a deposition of carbon from the gas, thus materially lessening 
the illuminating power. But, as clay retorts have been for a long 
time in operation in large companies in London and elsewhere, where 
daily photometric tests are made of the gas produced, this deprecia- 
tion would have been at once detected had it occurred. 

Owing to the porosity of clay retorts when new some engineers 
have deemed the employment of exhausters far more necessary than 
when iron retorts are used; in large establishments it is regarded as 
a great adjunct to the successful production of gas, if not an absolute 
necessity, owing to the great length of the hydraulic main, and the 
large extent of pipes; but in small works, where iron retorts are 
now used without an exhauster, clay retorts may be adopted without 
fear of any greater loss by leakage than is experienced in iron 
retorts. 

Our attention has hitherto been confined exclusively to the 
manufacture of bricks and retorts made from fire-clay, while we 
have purposely passed over several other very important articles, the 
limits assigned to this paper being much too small to admit of our 
doing more than simply mentioning them. We have now glazed 
and plain sanitary and chemical pipes made in great abundance, also 
chimney tops, glass house pots, and ornamental vases, together with 
every description of lumps and tiles usually required for the erection 
of iron, chemical, and gas works. 

The stoneware manufacture is now principally located in Lambeth, 
Glasgow, Leeds, and the Staffordshire potteries. Salt glazed stone- 
ware has long been extensively used for the apparatus required for 
manufacturing muriatic, nitric, and oxalic acids, &c., on a large scale, 
and for jars and bottles to contain acids, spirits, oils, and other pene- 
trating and corrosive liquids. It is also largely employed for drain 
and chimney pipes of various diameters, for which purpose it is ad- 
mirably adapted, being perfectly imperishable, impervious, and 
capable of being highly glazed inside, thus greatly facilitating the 
necessary flushings and cleansing of the flues and drains. _ It is also 
extensively used for the insulators for the electric telegraphs on all 
the railways. 

Stone bricks manufactured at Neath, in Glamorganshire, are 
nent of very peculiar properties. The materials of which this 

rick is composed are brought from a quarry in the neighbourhood. 
They are very coarse, being subjected to a very rude crushing 
operation under an edge-stone, and from the size of the pieces it is 
impossible to mould by the hand. 

There are three qualities which are mixed together with a little 
water, so as to give the mass some coherence, and in this state it is 
compressed by a machine into a mould. 

The brick which results is treated in the ordinary way ; but it re- 
sists a much greater heat than either the Stourbridge, Leeds, or 











tract to its original dimensions, Owing to this latter property it has 
been found very valuable in constructing furnaces, more particularly 
the arches of the reverbatory furnaces employed in the smelting of 
copper ore. The proportion of silica in this clay is 90 to 95 per 
cent., and the bricks may therefore be said to be siliceous, or stone 
bricks. 

The process of extracting alum from fire clay is one not altogether 
new, it being already practised in some parts of England. This is 
effected by the direct action of sulphuric acid upon clay; which 
should only, of course, contain a very small proportion of lime or 
iron. Plastic, or pipe-clay answers best for this purpose; whatever 
kind of clay is used it must always be previously burnt so as to 
admit of pulverisation, for this reason, that fresh clay takes up the 
acid very much less readily than that which has been rendered 
porous by calcination. 

Another object of this calcination is to peroxidise the iron. When 
the clay has been ground and sifted, it is digested for several days 
with 45 per cent. of sulphuric acid in a cistern, which is heated by 
the waste heat from the calcining furnace to about 70 deg. Sul- 
phate of alumina is thus formed, and the mass gradually becomes 
thicker by the separation of silica. 

In this state it is removed from the cistern, and after having been 
exposed for some months to the air to complete the action of the 
acid, it is lixiviated and precipitated. 

Others prefer kneading the fresh clay with potashes previous to 
calcining, when the digestion with sulphuric acid gives rise at once 
to the production of alum and the deposition of silica. 

My remarks must now hasten to a close, inasmuch as I have 
already exceeded my intention at the commencement. 


generally is one which will every day become better under- 
stood, and it is also very evident that its manufacture will gradu- 
ally assume a higher and more important position among scientific 
enterprise. It may be said to be still in its infancy, and who shall 
predict the'results which may hereafter accrue from its development ? 

Some few years ago clay retorts for gas making had not been 
introduced, and the manufacture of tire goods was confined to a very 
small compass. Now, how is the aspect of affairs changed! Gen- 
tlemen of ability, enterprise, and wealth are going earnestly into the 
trade—experiments are being made to ascertain the best and cheapest 
mode and method of manufacture. 

Large works are springing up into life in several parts of the 
kingdom, rivalling and vieing with each other in extent and per- 
fection. 

The commercial treaty lately entered into between our Government 
and the Emperor of the French will be a great stimulus to the fire 
clay trade. Hitherto the article of clay retorts was subjected to a 
duty of nearly 90 per cent. in France, thereby rendering their im- 
portation altogether prohibitory: and on fire bricks there has been 
an imposition of, say, 5 to 6 per cent. on the invoice price. We are 
glad to be able to state that after the Ist October next these 
duties will be entirely removed; and indeed fire clay goods generally 
will be admitted free into France. 

The paper was followed by a discussion, which will be continued 
at the next meeting of the society, on April J. 


Tne Gas Leakace prom Srreer Marns,—Gas directors will not 
seek to make profits, over and above that which is sufficient for the 
payment of the maximum dividend and providing for the general 
working expenses, merely for their customers to derive the benefit 
of. Nor is it likely, under such circumstances, that considerations of 
economy will move these bodies to the laying down of improved 
piping in order to save the leakage. And thus the €130,000 worth 
of gas, which ought to go to the cheapening of the artiele to the 
consumer, will still be allowed annually to run to waste ; benefitting 
no one, but, on the contrary, perpetuating a fearful evil in saturating 
the sub-soil of the roads, the accumulation of which will create a 
j nuisance that must by and by become most sensibly felt.—Builder. 





Newcastle fire-clay, expands much more by heat, and does not con- | 


There is no doubt that the subject of tire clay and its appliances 





INSTITUTION OF NAVAL ARCHITECTS. 
Evening Sitting, Friday, March 1. 
The Right Hon. the Ear! of Harpwicxe, D.C.L., F.R.S., Vice-Pre- 
sident, in the chair. 
NOTICE OF THE LATE MR. JOHN WOOD AND MR. CHARLES 
WOOD, NAVAL ARCHITECTS. 


By J. Scorr Russext, Esq., F.R.S., Vice-President. 


He said :—“ It is one of the objects of this institution to collect at 
its meetings, and to preserve in its printed Transactions, that great 
body of floating knowledge which exists in the profession, and 
which is so widely scattered that it is liable to be lost and lefteun- 
fruitful, if not thus collected and preserved. It is another of its 
objects to place on record, and preserve for the benefit of the younger 
members of the profession, the labours of eminent men whose works 
are landmarks of progress, and whose lives form examples worthy 
of imitation. In pursuance of this latter object it has become my 
duty this evening to place on the proceedings of the institution a 
short notice of two brothers, who, for many years, occupied the 
foremost place in our profession, and the last of whom died since we 
held our last meetings in this place. 

“ The two brothers, Messrs. John Wood and Charles Wood, of Port- 
Glasgow, on the river Clyde, are two men who have left their mark 
on the period in which they lived. As naval architects, and as 
practical shipbuilders, I think I may say that they led for many 
years the march of improvement in steam navigation. 1 know that 
their ships were long the patterns which the builders around them 
were proud to follow ; and I know that their eminence was attained 
by the combination in a high degree of the perfect practical know- 
ledge of the craft of shipbuilding, with a continual application to the 
lines of every ship they constructed of careful mathematical caleula- 
tion of all the properties and qualities of their designs. A long 
series of successful ships built by them has borne testimony to the 
value of combining in the same person practical and scientific know- 
ledge, without either of which no true progress is to be made in our 
profession. ‘There is another point 1 would remark in the lives of 
both these accomplished brothers: it is that, although distinguished 
among their profession by their eminent knowledge, they were 
equally distinguished by the liberality with which they communi- 
cated that knowledge to the other members of their profession, and 
especially to the younger members of it, whom they took peculiar 
pleasure in directing to study and to apply the true principles of 
naval architecture. Even to their immediate rivals in business they 
were ready to lend their plans; and I can myself remember men, 
who were direct competitors with them, frequently going to consult 
them on the vessels and plans they proposed to build. It is our 
bounden duty, then, that such men should not pass from us un- 
noticed. 

“T have before me a tolerably complete list of the works of these 
brothers ; and when I state that the first of their ships was the first 
steamship—the original Comet, built on the Clyde for Bell in the 
year 1812—you will see that they may well be reckoned the heads 
and founders of steam naval architecture ; and, in fact, most of the 
peculiarities of our steamships for many years were theirs. The 
original Comet was a vessel only 40 ft. long, 12 ft. beam, and 3-horse 
power. In 1813 they built the next, the Elizabeth, which was 15 ft. 
longer (a great stride), and of 8-horse power; and in the follow- 
ing year they built the Clyde, 10 ft. longer, and of 12-horse 
power, 

“ Referring to the list of steam-vessels built by the Messrs. John and 
Charles Wood, I shall select a few of the most remarkable for notice 
here. In 1815 they built, from the design of Charles, the first 
Caledonia, which was finished in the style of the Lord Mayor's 
barge, and which was afterwards bought by the King of Denmark, 
and ultimately placed upon the Rhine. In 1816 they built the Glas- 
gow, the first steamer that ventured so far to sea as the Island of 
Cumbrae; and when the adventurous voyagers, as they were then 
regarded, left upon their voyage, their friends bade them farewell, 
upon an enterprise which they termed ‘a tempting of Providence,’ 
But they got home in safety, and a few years afterwards they built 
the vessel called the Talbot. In 1817 they built the first towing 
steamboat, which from her intended employment was named the 
Tug: hence the name of a well-known useful class of steam-vessels. 
I ought here to interpolate the name of David Napier. No very 
great revolutions have been made by unassisted individuals. You 
generally find a great many eminent men come together, when any 
great revolution is about to be accomplished. David Napier was a 
sort of rival to the Woods; and I may mention that he succeeded in 
getting the Rob Roy built in the following manner. David Napier 
was an engineer, and not a seaman, and the following I believe to be 
the history of the first sea-going steam vessel built for actual service: 
—David Napier, then a young man, had heard of this ‘ tempting of 
Providence,’ by going to sea in a steam vessel, and he determined he 
would go to sea himself, and see what it meant. So the captain of 

the ship in which he went out remarked that there was a young man 
on board who was always looking over the bow of the ship into the 
sea; and every now and then he came back and said, ‘ Captain, do 
you call this a very heavy sea?’ ‘No, it is only a fresh; breeze and 
a fair sea.” Then he went back to his place again. The wind 
freshened, and he came back again and inquired, * Do you call this 
a heavy sea?’ At length, after the inquiry had been frequently 
repeated, the captain admitted it was as heavy a sea as he had ever 
witnessed in his life. ‘Oh! well, I think I can manage that,’ cries 
the young man; upon which he went down into the cabin. That 
young man was David Napier. He had gone out to sea to ascertain 
whether the sea was too strong for him, and he found he was too 
strong for it. He went back and built the Rob Roy, the first steam 
vessel that ran from the Clyde to Belfast. 

* Now Lcome to the Talbot, which the Woods built for him in 1818; 
and I may mention that this was the first mail packet that ran from 
Dublin to Holyhead. The next remarkable vessel of theirs was the 
James Watt. It was an enormous advance in ocean steam navi- 
gation. It was designed in 1820 by Charles Wood. She had engines 
made by James Watt and Co., and was an enormous ship in those 
days. When | tell you that the ship before her was 60 ft. long and 
she was 120; that the ship before her was 14 ft. beam, and she 24 ft. 
beam; that the ship before her was 14-horse power, and she was 
100-horse power—you will admit that she was a tempting of Proyi- 
dence. This vessel was a large sea-going vessel of about 450 tons, 
and I remember her myself, for at least fifteen or twenty years, plying 
regularly upon that station, between London and Leith, and being 
an established steam packet, but of dimensions that nobody ever 
dreamt of before. 1 have the good fortune, through Mr. Ritchie, a 
member of our council, and a relative of the Messrs. Wood, to obtain 
the drawings of her, which, as valuable records in the history of our 
profession, | propose to have printed in the Transactions, as points 
to mark our progress by. But it was in those days a wonderful and 
enormous stride in naval architecture, and which in itself formed, 
for ten or fifteen years, the pattern steamship. This, as I have said, 
was the James Watt; and you will see from the tracing of her lines 
(which the speaker exhibited), that in general proportions, in finish, 
and in beauty of lines she will bear comparison with many vessels of 
more modern date. You will see she was wiquesticnably a beauty in 
those days, and immensely in advance of any vessel of her time. 
This James Watt came to London, and was for a long time a pattern 
vessel. Before designing her Mr. Charles Wood suggested, I say, 
the practicability of building steam vessels fit to run from London 
to Leith; and, in 1820, he designed the vessel just mentioned. 
As she was not to be propelled by masts and sails, with their 
leverage to depress the forebody of the vessel, but by paddles, 
which would impel her in the same manner as oars, she should be 
formed, he said, as the row galleys of the ancients were, and there- 
fore her water-lines were made exactly the same in the forebody as 
in the afterbody, the midships’ frame being equidistant from the 
stem and sternpost. The cod’s head and mackerel’s tail that had 
been unnaturally joined together in other steamers were thus for 
ever separated. Most who have studied the subject will recollect 
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that the cod’s head is round and dumpy, and that the mackerel’s tail 
is long, fine, and slim. The rule was that the bow should be one 
third of the length, and the run two-thirds, which gives you an 
ugly head and slender tail. It was, therefore, a greater step than 
any revolution we make now, when Charles Wood determined that 
the bow should be nearly as fine as the stern, and that the greatest 
section should be not one-third from the bow, but exactly amidships, 
and when for the first time an even balancing body was introduced 
to form the water line. 

“It is here my duty to state that so early as 1818 Mr. John Wood 
proposed to propel vessels by a screw; and he did so with a wooden 
screw about 2 ft. 6 in. long, with a blade of wood of 9 in. or 10 in, 
broad, making one entire revolution round aspindle of 4 in. diameter, 
fastened by iron framework to the stern of a deal gig, this screw 
being driven by a wheel and pinion, and crank, by two men at the 
crank. The boat went at the rate one man could have sculled her 
with an oar over the stern, or from three to four miles an hour. 

“ But perhaps the most remarkable work of Charles Wood was the 
construction of two sailing vessels, which those who recollect these 
times will remember as being the most wonderful things of the 
period. It occurred to Charles Wood to bring home timber from 
America, cheap, and in a vessel of an unusual size. We have seen 
how these vessels grew from 40 ft. long up to the James Watt 
of 120 ft. You have now to hear what was the next stride they 
made. His idea was to build a timber ship 301 ft. long, 50 ft. 6 in. 
broad, and 29 ft. 6in. deep, having a tonnage—of what do you 
think ?—5,000 tons. He accordingly went out to Canada and built 
a ship of that size called the Columbus. This ship came home 
full of timber. [A member: She was a mass of timber—a raft. 
Mr. Scott Russell: I will explain that in a minute.| In 1824 he 
made a successful passage from Quebec to London in the Columbus, 
the dimensions of which were what I have told you. The 
Columbus arrived safely at Blackwall, and having discharged her 
cargo was, against the advice of Charles Wood, sent back again to 
St. John’s, and unhappily was lost on her way, the crew being 
saved. Allow me to explain to you the primary views with 
which these vessels were formed. It occurred to him that the 
cheapness of timber out there would make it worth his while to 
build the vessel in Canada, and break it up here for the value of the 
timber. He accordingly went out and built this Columbus, filled her 
with timber, brought her home, and had the intention of breaking up 
the timber of which she was constructed for the value of it as timber ; 
and you may conceive very readily that it was his object to render 
the structure of her such that the timber should be as little as possible 
damaged, and put together as cheaply as possible. These large 
vessels were built, filled with timber, brought home to this country, 
and the first made a successful voyage; and I am not sure she did 
not make a large profit. Charles Wood returned to Canada to finish 
the second raft ship, called the Baron Renfrew, which he had begun 
before leaving Canada in the Columbus. He made the passage home 
in the Baron Renfrew, but she was unfortunately put aground on 
the Long Sand Head, while in tow of two steam vessels (one of 
which was the James Watt), through the stupidity of the pilots, and 
ultimately drove ashore near Gravelines on the French coast, and 
broke up. But the whole of the crew were saved through the 
gallantry of the Dover boatmen. The dimensions of the Baron 
Renfrew were somewhat different from those of the Columbus, her 
length being 304 ft., breadth 61 ft., depth 34 ft., and registered 
5,294 tons. I am happy to say that I have in my possession Mr. 
Ritchie’s private log, kept during her voyage from Quebec to the 
Thames, and it is a highly interesting document. 

“The next vessels which I notice on this list are vessels with which 
we are all pretty well acquainted—I allude to the vessels called the 
Perth, the Dundee, and the London. Most of you will recollect, on 
coming up the Thames some fifteen years- ago, seeing three very 
beautiful vessels lying at the Dundee Wharf, called by these names. 
You may all have noticed those vessels, which were remarkable for 
their graceful form, and for the finish of every part of the workman- 
ship. These were not Charles Wood's design, but John Wood's. 
There is this difference between the two—whilst Charles Wood was 
a remarkable man, and a man of genius, John was a diligent, ac- 
complished, and scientific constructor, who never allowed a line of 
his vessels to be constructed that had not been carefully laid down 
with his own hand, after the most accurate calculations. And John 
Wood was, moreover, remarkable for the great refinement of his 
taste. He was a consummate artist in shipbuilding, and every line 
was as studied and beautiful as fine art could make it. John Wood 
was, in fact, a pattern shipbuilder, His ideas are not my ideas; but 
I must say I never conversed with John Wood without going away 
instructed. I must say this, also, that a great deal of the love of my 
profession I owe to an early intercourse with John Wood. And he 
had this remarkable effect upon all who came near him, that he made 
them ambitious to rise in their profession, by means of science, by 
means of skill, and by means of true love of their profession, rather 
than with the mere hope of using it as an instrument for making 
money. Nevertheless 1am happy to say that John Wood died a 
richer man than when he went into the business. 

“The next class of vessels I come to is a class which has reflected 
honour not only upon the name of the Woods, but upon the British 
nation generally. If there is one class of ships of which we have 
reason to be prouder than another, it is the Cunard line of steamships. 
John Wood built the pattern ship of that celebrated line. Allow me 
to say further that John Wood built the pattern ship of the second 
series of that line. The pattern of the first series was the Arcadia, 
while that of the second was the Europa. These were both John 








Wood's designs. I have already said that great designs are not 
carried out by solitary individuals. One clever man is not enough; 
two are rarely enough for a great new enterprise of this kind. The | 
Cunard line was carried to its great success by an extraordinary | 
combination of talent. We had John Wood as the shipbuilder—a 
man whose conscientious execution of the timber work of the ship 
made her a pattern in material and workmanship as well asa pattern | 
in design. Then came Mr. Robert Napier, who, though a rival to | 
many of usand to myself in our profession, we must all say is aman 
whose moral and professional character we are proud to set before us 
asapattern. Nor were these alone, for they could only build a good 
vessel, it was not theirs to use a good vessel when they got it. But 
amongst those concerned were men who knew how to do justice toa | 
good ship when they got it. Allied with them were two firms who 
once were rivals, but who agreed to sink their rivalry and work 
together in this great national undertaking, viz., George Burns | 
and Co., and Thompson and Melvor; and they, Robert Napier | 
and John Wood are the men to whom this nation owes | 
the great pride of possessing the Cunard line of steamers | 
—a line of steamers which has often been attempted to 
be rivalled, but which, I think, may be said to possess the 
confidence of the profession and of the world at large more than 
any other line. I consider it fortunate that I have been able to 
obtain for you, through Mr. Ritchie, the lines of the Europa, as well 
as those of the James Watt; and those two vessels, I should say, 
are types of the times in which they were constructed—are patterns 
which we may be proud to have in our Transactions, marking out for 
us, as they do, the lines of two of the most eminent shipbuilders of the 
time, showing what were the kind of lines, and what were the 
qualities of a vessel, which they thought most desirable. 

“John Wood died only in the latter end of last year; Charles Wood 
we lost from amongst us ten or twelve years ago ; but Iam happy 
to say before he died he assisted in conferring upon the country 
one of the greatest benefits that has been conferred upon it during 
my lifetime. I refer to the emancipation of shipbuilding from the 
trammels of a bad law. Charles Wood was a genius in his way. 
He came up to London with the purpose of using all his endeavours 
to get altered those tonnage laws which had so long cramped our 
shipping. You well remember that our old tonnage laws made our 
Steamers fiddles—tucking them in at the middle, and swelling them 
out at the ends. By tucking them in at the middle you measured 
the breadth in the smallest place, and you regulated this tonnage ac- 
cording to the tuck-in. And here isa little epigram which Charles 
Wood made upon this subject. One of the authors of this law was 


| consequently resorted. 


named Riddle, and amongst other shafts which were levelled at the 
system was this by Charles Wood :— 
‘Ships measured by Riddle, 

Turned into a fiddle, 

And improvements all fiddle-de-dee.’ 
This is an epigram which embodies all that we used to feel upon the 
subject of the old tonnage laws. But I am happy to say our deceased 
friend had something to do in getting rid of that abominable law 
which fettered shipbuilders; and I am happy to add that, under the 
topnage-measurement law as it now stands, we are free, without let 
or hindrance, to make our ships any way we please, and that the ship 
we build is tested and taxed by its real and absolute capacity for 
carrying profitable cargo, and not by any other circumstance what- 
ever. For this we are in a great measure, and originally, indebted 
to the exertions of Charles Wood. 

“T hope, therefore, you will feel with methatwe shall not do other- 
wise than a duty to our profession if we place upon record this short 
notice of the life and works of those two distinguished brothers, to 
whom I think the profession at large is so deeply indebted, and it is, 
as I have said, our bounden duty that such men should not pass 
from us unnoticed.” } 

The next paper read was on “'The Deviation of the Compass in 
Iron and other Vessels, considered Practically with Reference to 
Material, Position, and Mode of Construction and Equipment,” by 
J. O. Evans, Esq., R.N., Assoc. I. N. A., Superintendent of the 
Compass Department of the Admiralty. After some complimentary 
allusions to the labours of the Astronomer-Royal, Mr. Archibald 
Smith, of Lincoln’s-inn, General Sabine, the late Captain Johnson, 
R.N., the late Dr. Scoresby, the Liverpool Compass Committee, and 
the able secretary of that committee, Mr. Rundell, the author pro- 
ceeded to define the nature of the laws of magnetic action in iron 
ships, for the purpose of clearing them, as far as possible, from 
mathematical obscurities. He next detailed the results of his own 
personal investigation of many hundreds of deviation tables, chietly 
of H. M. ships, and classed under the following heads:—1. Sailing 
vessels wood-built; 2. Steam vessels wood-built; 3, Vessels built 
partly of wood and iron; 4. Steam and sailing vessels iron-built ; 
5. Iron-plated ships. In the first class he found that the north end 
of the needle wasalmost invariably drawn to theship’s head, theamount 
of the action being small. In the second class the same general law 
obtained, butthe machinery was found toadd greatly to the disturbance, 
the direction of the magnetic force varying as the engines, boilers, Xc., 
were variously arranged. In the third-class the iron is introduced in 
such a variety of forms and positions that only a general account of 
the magnetic action could be given. The compass errors produced 
are necessarily of a most uncertain and dangerous character, the 
more so as they are often unsuspected by the builder and navigator. 
The author instanced some very important modern examples illus- 
trative of this view. With regard to the fourth class, the author ex- 
plained that the great difference in the conditions of compass dis- 
turbance in wood and iron-built ships respectively is that, in iron 
vessels, during the progress of building, the inductive action of the 
earth’s magnetism is highly developed, and to a great extent fixed, 
by the repeated hammering in the riveting and other works in the 
general fabric. The hull consequently becomes one large magnet, 
divided into two portions (similar to a magnet bar), one portion 
having north and the other south polarity, or the power re- 
spectively of repelling and attracting the north end of a compass 





needle. The author explained at length, and by aid of diagrams, 
the manner in which the position and direction of the 


ship upon the stocks affected this result; and observed 
that all detached masses of iron, not worked into the 
hull (such as the rudder, the funnel, machinery, &c.), have an in- 
dependent magnetic character, and introduce a new set of pheno- 
mena, which must be separately considered. He also drew attention 
to the fact that in two iron ships built in every respect similarly, 
except as regards the quality of the iron, the compass will be very 
differently affected, the softer iron being subject to the greater 
changes, and therefore the more likely to lead to disaster. From 
the same circumstance follows the very remarkable inference that 
if this iron be largely used in the construction of a ship, the deli- 
cately-poised needle of the compass will infallibly detect its pre- 
sence. After an able and elaborate review of facts connected with 
the variation of the magnetism of iron ships, the author inferred 
that the greater the co-efficient denoting the deviation due to the 
induced magnetism of soft iron in a ship (known as the quadrantal 
deviation), the more rapid and capricious will be the change of the 
ship’s magnetic force, both in direction and amount. And, con- 
versely, with a small co-efficient, there will be little or no change in 
the direction, but a decrease in the amount of the magnetic force, 
“ But we are warned,” said the author, “under any circumstances 
not to send an iron ship too quickly to sea after launching ; that her 
equipment shall progress with her head if possible in an opposite 
direction to that in which she was built; and, as suggested by 
Mr. Airy, to ‘shake out’ by motion, concussion, or the tremor of the 
steam engine, the variable part of the sub-permanent magnetism.” 
The author next gave detailed statements on the best direction for 
building iron ships, and on the position of, and arrangements for, 
the compass. He urged the general adoption of the Admiralty 
standard, or Azimuth compass, in the mercantile marine, and gave 
directions for fitting it. In conclusion the author briefly referred 
to iron-plated ships of war, pointing out the importance of due 
attention being given to the novel phenomena which must attend 
their action upon the compass, and inviting further practical investi- 
gation of the subject. 

The last paper read was upon “ American River Steamers,” by 
Norman Scott Russell, Esq., Assoc. ILN.A. The author explained 
the characteristic features of the eastern and western river steamers 
of America respectively, stating the different conditions of service 
under which the two classes had to be used, and pointing out the 
different principles of construction to which the naval architect 
He gave a detailed description, first, of the 
hulls, and, secondly, of the boilers and engines of the two kinds of 
vessels, and illustrated his remarks by several enormous diagrams, 
and by some exquisitely finished sets of drawings on a smaller 
scale. All the peculiarities of construction which American ship- 





| builders and engineers have introduced into these remarkable vessels 


were dwelt upon by the author, who found in them grounds for 


| abundant praise and admiration, and could detect nothing to justify 


the adverse criticism which our countrymen sometimes pass upon 
them. Nothing in the shape of a brief abstract could afford any fair 
indication of the value of this paper; and we must, therefore, refer 
such of our readers as may feel interested in the subject to the forth- 
coming volume of the institution's Transactions, which is to be 
prepared, we are informed, with all convenient dispatch, and will 
contain the author's paper cdémplete, with copious illustrative 
engravings. 





BANKRUPTCY FINANCIAL REFORM. 


To any body of men so well acquainted as our readers must be 


| with all the many and glaring evils of the existing bankruptcy sys- 


tem, it seems an almost needless labour to place before them any facts 
or figures tending to prove the necessity of an immediate root-and- 
branch reform. ‘This necessity, and the reasons for it, are admitted 
onall hands; for while large estates are systematically kept out of 
the court, even when they present features of commercial immorality 
which can only be properly and effectively dealt with by a legal 
tribunal, the heavy and disgraceful expenditure, regulated, as it is, 
in a great measure, by the pernicious system of “per centage,” and 
paid, as it is, out of the estate, falls with undue severity upon those 
unfortunate creditors who are interested in the numerous small 
cases taken generally, by the choice and connivance of the debtors, 
into the court. The existence of such a tribunal, constituted as it 
is, must inevitably nourish the growth of that overtrading and lax 
mercantile morality which it was professedly created to check and 
punish. With what dignity, weight, and authority, can a judge 


stand up and enlarge upon the virtues of careful expenditure, 
moderate discounts, prudeut credits, thoughtful provision for the 





interests of creditors, and all the rare, but shining virtues of theoretical 
and moral trade, in a court whose charges amount to the old 
usurious abomination of “ sixty per cent.?” It is difficult to see 
why a man—who is not restrained by any higher consideration than 
mere self-interest—should rest contented with the slow profits of 
legitimate trade, when he can realise a large fortune ina few months 
by abusing his credit, and escape with impunity because of the 
expensive, tardy, and uncertain operation of the Court of Bankruptcy. 
How many creditors consent to take what we may call a judicious 
dividend, even when they see a palpable reservation of property on 
the part of the respectably fraudulent debtor, because the justice 
required to punish the delinquent costs more than the robbery itself? 
Nor should the high moralist, arguing upon abstract grounds, assert 
that trade will never be purified from fraud until the creditor class 
consent to sacrifices for the sake of making examples of the dishonest 
debtors. The creditor, while he is a creditor in relation to one man, 
is a debtor in relation to another, and his chief duty is the seemingly 
narrow one of making the most of a bad debt. He is not the cus- 
todian and preserver of trade morality, and to ask him to make a 
sacrifice for the public good is to ask him to do the work of the 
State. How ill the State—with all its commissions of inquiry, blue- 
books, and Acts of Parliament—performs this work, the financial 
condition of the Bankruptcy Court will bear melancholy witness, 
The gross amount which the court absorbs in salaries, compensa- 
tions, &c.—paid out of the court fees—has been officially stated as 
follows :— 











Salaries......... sapeseniiewreerene .. £59,759 15 9 
Compensations  ..........000+ . 21,565 4 7 
Retiring Annuities ............ 2,900 0 0 
Court and other expenses ... 4,366 4 0 
Bank Remuneration .............0000 1,799 17 8 





£90,391 2 0 

To this we have to add the diminution of the value of assets under 
a forced sale, or a very low valution, under which the bankrupt, by 
the assistance of friends, frequently becomesagain the possessor of his 
forfeited property. Then come the various charges that depend 
upon “per centage.” First stands the official assignee, who claims 
about 83 per cent.; then the messenger, who takes 6 per cent. ; then 
the broker, who withdraws 5 per cent.; and finally the trade 
assignee and sundries absorb another 1} per cent. Then another 
charge arising out of the court aud its peculiar organisation, is that 
of the solicitor to the estate, who usually gets no less than 26 per 
cent. Then there are rent and taxes to be paid--about 6} per cent., 
and the bankrupt’s allowance and wages, amounting to ‘ per cent., 
so that the balance remaining for the creditors by way of dividend, 
after all these payments and a considerable loss of time, is about 
33} per cent., or one-third of the whcle of the assets taken into, 
realised, and collected by the court! Is it to be wondered at that 
such a clumsy, expensive, and slow-moving system of legal ma- 
chinery should have thrown to it, to be torn to pieces, hardly more 
than eight hundred estates of unstated value during the whole year ? 
The London Commissioners draw £10,000 per annum ; close upon 
this comes an item for registrars of £5,750, flanked by a chief 
registrar with £1,200 per annum, and supported by a staff of clerks, 
who cost nearly £1,500 every year. ‘The ushers are put down at 
£830—a very moderate amount when we look at the superfluous 
office of the accountant and his clerks, which inflicts an annual 
charge of £6,710. Then there are the taxing master and clerks at 
£1,650, and all this for the dirty, insignificant court in Basinghall- 
street, London. The country commissioners cost £21,600 per 
annum; the registrars, £9,600; and the ushers, £940. Amongst 
the compensations, are the late London commissioners, 1,000; the 
clerk of the Hanaper and other officers of the Lord Chancellor, 
£716 19s. 11d; and that wonderful office of patentee of bankrupts, 
which cost each year £7,352 14s, 6d.! The late country commis- 
sioners wind up this list with £12,495 10s, 2d. Then there are 
retiring annuities, £2,900 per annum; court and other expenses, 
rent of county court, travelling, stationery, &c., £4,366 4s.; and a 
sum to the Bank of England, paid each year as a remuneration for 
keeping the banking account of the court, £1,799 17s. 8d. ‘These 
are some of the details of the yearly expenses of this mercantile 
court, which help to explain how it is that any trader who is not 
too greedy or imprudent to be unwilling or unable to offer five 
shillings—we say it again, exactly five shillings in the pound—may 
commit each and all the crimes that are covered by the protecting 
shield of trade, and yet escape with impunity from a legal investiga- 
tion.—The Lronmonger. 


———————— 





A Cuarter To Dig ror Coat,—The year 1259 is memorable in 
the annals of coal-mining. Hitherto the mineral had not been 
recognised by authority or in any public document; but in that 
year King Henry III. granted a charter to the freemen of Newcastle- 
on-Tyne for liberty to dig coals, Under the term “sea-coal” a con- 
siderable export trade was established with London, and it speedily 
became an article of consumption amongst the various manufacturers 
of the metropolis. But its popularity was short-lived. An impression 
became general that the smoke arising therefrom contaminated the 
atmosphere, and was injurious to the public health. Years of ex- 
perience has proved the fallacy of the imputation ; but in 1306 the 
outcry became so general that the Lords and Commons in 
Parliament assembled presented a petition to King Edward L, 
who issued a proclamation forbidding the use of the offending 
fuel, and authorising the destruction of the furnaces and kilns of all 
who should persist in using it. This was the year before the 
monarch’s death, and the year which saw the overthrow of his life- 
long attempts upon the throne of Scotland, through the intrepidity 
of Kubert the Bruce. But the proclamation against coal was as 
abortive as the endeavour to copquer the patriotism of the Scots. 
Prejudice gradually gave way as the value of the fossil fuel became 
better known, and from that time downwards its use became more 
extended ; and it is very probable that throughout the 14th and 15th 
centuries coal was extracted near the outcrop of the beds over most, 
if not all, of the coal-fields of Britain and Ireland. Historical records 
are still extant, from which we learn that collieries were opened 
during the 14th century in various parts of Yorkshire, Durham, and 
Northumberland.—Hull’s Coalfields of Great Britain. 

Nava Enoineers.—The following appointments of engineers in 
the navy have been made since our last:—John W. Wilson, acting 
first-class assistaut-engineer, to the Weser; Edwin G. Ashworth, 
second-class assistant-engineer, to the Cumberland, for charge of the 
Cochin ; Richard Oliver, third-class assistant-engineer, to the Cum- 
berland, for temporary charge of the Carnation; James G. Bain 
third-class assistant-engineer, to the Weser ; John Dinwoodie, acting 
third-class assistant-engineer, to the Indus, for service in the Pike ; 
and John MeUool, acting third-class assistant-engineer, to the 
Weser; Thomas A. Clarke, first-class assistant-engineer, to the 
Procris ; ‘Thomas Rees, second-class assistant-engineer, to the Cocka- 
trice; James G. Barrow, second-class assistant-engineer, to the 
Asia, for charge of the Rose; Charles Ware, third-class assistant- 
engineer, to the Procris; Robert H. Dobney, acting second- 
class assistant-engineer, to the Cockatrice; Joseph Stocker, 
acting third-class assistant-engineer, to the Procris; and James 
Wood, acting third-class assistant-engineer, to the Cockatrice; 
Nathaniel Stearn, promoted to the rank of second-class assistant~- 
engineer in the Asia, for service in the Osborne; James A. France, 
promoted to the rank of second-class assistant-engineer in the 
Trident; William Giles, promoted to the rank of second-class 
assistant-engineer in the Narcissus; John Ker, promoted to the 
rank of second-class assistant-engineer in the Edinburgh; Henry 
Parry, promoted to the rank of acting second-class assistant-engi- 
neer in the Styx; Peter Robertson, promoted to the rank of acting 
second-class assistant-engineer in the Ouragoa; Thomas G. hk. 
Knight, promoted to the rank of second-class assistant-engineer in 
the Curacoa as supernumerary ; Thomas Marsden, promoted to the 
rank of second-class assistant-engineer in the James Watt; and 
James R. Jackson and John Miller, acting third-class assistant- 
engineers, to the Asia as supernumerarics, 
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PARTRIDGE’S AXLES AND AXLE-BOXES. © 


Fig. 1 is a longitudinal section of an axle-box, part of an arm or 
axle and journal, constructed according to the invention of Ebenezer 
Partridge, of Stourbridge. Fig. 2 is a longitudinal section of the 
axle-box; Fig. 3 is an external elevation of part of the axle and 
journal; Fig. 4 is a section of the outer cap; Fig. 5 is a detached 
view of the nut and collar; and Fig. 6 is a side view of the inner 
cap. a is the journal of the axle with a screw thread at its outer end, 
in which thread a longitudinal slot is cut; 6 is the axle-box ; c isthe 
nut and collar, with holes formed round its circumference, through 
which the pin d is passed into the slot in the threaded end of the 
journal; the nut and collar ¢ are screwed upon the thread until the 
collet c! bears against ashoulder in the interior of the axle-box; e is 
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the outer cap which is passed over the nut c, prevents the pind from 
dropping out of its place, and is screwed into the axle-box ), as 
shown; fis the inner cap which is screwed into the inner end of the 
axle-boxand there retained by the screw-pin /; holes are formed in 
the face of this cap for the reception of prongs on a spanner or other 
tool, for the purpose of screwing it in and out of the axle-box, as 
required; g is a grooved collar on the axle; h, h', are washers, by 
preference of leather, one on each side of the collar; one of these 
washers h! abuts against a flange i formed in the axle-box, and the 
inner cap fis screwed up against the other A, as seen in Fig. 1; Zis 
a reservoir for containing oil or other lubricating material; and 
m, m, are lubricating channels. 


ROBERTS’ RATCHET SPANNER. 


Fias. 1 and 2 illustrate ene form of ratchet spanner, the invention 
of Joseph Reberts, of 7, Old Jewry, City. Fig. 1 is a view of the 
spanner complete, and Fig. 2, a view of the interior, the plate which 
protects the ring being removed. Fig. 3 illustrates another form of 
click ; Fig. 4 is an edge view of the spanner, showing the plate for 
securing the ring in its place. A, Figs. 1 and 2, is a metal ring, the 
outside of which is cut with ratchet teeth, and may be fitted into its 
handle B by turning down the teeth on the ring A, or by any suit- 
able arrangement; B, the handle, the form of which may be varied 








if required, the end C of which embraces the ring A above described ; 
TD), the click or pawl, which allows the ring A to turn in one direction 
only; E, the fulerum or centre for the click D to turn upon; F, 
Fig. 3, is another form of click cut with several ratchet teeth, and 
which works in an opening formed in the head C of the spanner, or 
it may be made to slide vertically within the handle in the manner 
shown, and is kept in contact with the ratchet teeth on the ring A by 
means of a spiral or other spring H; Fig. 4, is an edge view of the 
spanner, showing the plate I for holding the ring A in its place. 





Tue Sewine Macutne.—It is calculated that one machine, with a 
good operator, is capable of doing as much work as a dozen hands; 
hence the saving of labour is enormous. Its value to the United 
States, where wages are high, is greater than to this country, and its 
amount, according to recent calculations, is really startling. ‘The 
annual saving to the city of New York alone, on men's and boys’ 
clothing, is not less than £1,500,000; on hats and caps, £92,500; on 
shirt fronts, £168,750. On boots and shoes in Massachusetts alone, 


£70,000,000 annually is said to be the result of the sewing machine. 
There is scarcely a manufacture in which the needle was formerly 
used which does not now employ these machines; and there is 
scarcely a household in which it does not drudge for the family 
welfare. They are counted in the States, in fact, by hundreds of 
thousands.— London Review. . 


Sarpintan Postat Service.—The Sardinian Government have 

announced their readiness to receive tenders for a postal and com- 
mercial service, including three voyages per week from Genoa to 
Naples, touching at Leghorn, two of them to be continued to 
= see and one to Messina, and vice versa ; one voyage per week 
from Messina and Ancona, touching at Brindisi, Bari, and Molfetta, 
and vice versa; one voyage per week from Genoa and Cagliari, 
touching twice per month at the Island of Madalena, Terranova 
yeoman and Tortoli, and one voyage per week from Leghorn and 
Sagliari, touching at Bastia, and vice versa; one voyage per week 
between Genoa and Portotorres, touching at Aiaccio, and vice rersa ; 
two voyages per month between Cagliari and Palermo, touching at 
Tunis, and vice versa; two voyages per month round the Island of 
Sardinia, starting from Cagliari, and touching at the Gulf of Palmas, 
Oristano, Bosa, Alghero, Portotorres, the Island of Madalena, Ter- 
ranova (Aranci), Orosci, and Tortoli; one voyage per week round 
the Island of Sicily, starting from Palermo, and touching at Cefalu 
Milazzo, Messina, Catania, Agosta, Syracuse, Alicata, Girgenti, Mar- 
sala, and Trapani; and two voyages per month between Leghorn, 
Capraia, the Island of Elba, the [sland of Pianosa, the Island of Giglio, 
San Stefano, and Piombino. 
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HIGGINS AND WHITWORTH’S CARDING ENGINES. 
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Tue first part of this invention, by James Higgins and Thomas 
8. Whitworth, both of Salford, is shown in section at Fig. 1. The 
main carding cylinder is shown at A, in connection with the upper 

art of which is a series of travelling flats B, mounted upon an end- 
ess chain, which is put in motion from any convenient part of the 


machine. The licker-in is at C, beneath which is a roller D, 
furnished with cards, as shown, and revolving in the direction of 
the arrow; beneath this is another roller E, also furnished with 
cards, and revolving as indicated by the arrow. These rollers are 
driven by any convenient mechanism, but the last mentioned (E) is 
caused to revolve at two speeds, the one in which its surface moves 
slower than that of the cylinder A, and the other in which it moves 
quicker, as described in the specification of a patent granted to 
W. E. Newton, bearing date August 22nd, 1854, No. 1,847. The 
material being taken from the rollers by the licker-in is carded in its 
passage to the cylinder by the roller d, and a portion thereof is 
carried forward by the said roller, while the remainder passes on to 
the cylinder in the usual manner. The fibres, which are carried 
forward by the roller d, are again carded by the roller e; a division 
of the material here also taking place, a portion thereof being con- 





veyed direct to the cylinder, while the remainder passes on with the 
roller e to be subsequently stripped therefrom by the cylinder a. 
The material thus carded arrives in contact with the travelling flats 
6, and in such an open condition as enables them to operate upon it 
with the greatest advantage, so that for many purposes the whole 
process may be conducted in one machine. The operations above 
described having been continued for a time, the speed of the roller e 
is so changed that the surface shall revolve faster than that of the 
cylinder a, so that it then becomes a stripper and removes any fibres 
which may have been carried past the doffer. 

The next part of the invention is shown at Figs. 2 and 3, which 
represent two methods of carrying out the invention, both of them 
being top views of the doffer comb and parts which carry it, the 
plan of mounting the comb being that for which letters patent were 
granted to the present patentees bearing date May 15th, 1860, 
No. 1,195. 

In Fig. 2, a represents the comb carried by arms 6, and tightened 
by a rode. The arms B are fixed to a shaft d, which passes through 
a fixing e provided with set serews f, the ends of which constitute 
centres on which the shaft vibrates. ‘This vibration is communicated 
by a lever g, which is connected to the usual crank, the general 
arrangement being shown at Fig. 1. 

Fig. 3 represents a modification of this part of the invention. Tn 
this instance the end of the shaft d runs against a set screw f asa 
centre of motion, but the extent to which it may be forced forward 
is determined by a conical part g* formed upon the lever g, and 
which fits into a recess formed within the tixing e; the other end of 
the shaft simply turns in the fixing, and there is not, therefore, any 
pressure in the direction of the length of the shaft. 








Tue Nive Hours’ Movement.—We have received a letter signed 
«© Geo. Potter, secretary,” stating that the workmen “ have decided to 
send a memorial from each of the five branches in the building trades, ” 
asking for a reduction in their hours of labour, and inclosing a me- 
morial from the carpenters and joiners. The memorial renews the 
request “for nine hours as a day's work,” and solicits an answer by 
the 5th of April next.— Builder. 
Tue Tereorarn as A Brancn oF Epvcation ror tHe Younc.— 


£1,500,000, and throughout the States an aggregate saving of | Seeing that, in a short time, there will be few of the many shops or 


houses of the well-to-do portions of the community which will be 
without the telegraph, it would be worth while, in our national or 
other schools, to teach the manner of working it. No great expense 
would require to be incurred in making the necessary arrangements, 
and both instruction and amusemerit might be afforded by the work- 
ing of one of the domestic telegraph wires in a school-room. It was 
interesting to observe, during the Christmas festivities at the Crystal 
Palace, how inquisitive the children were as to Wheatstone’s new 
telegraph, and how easily any one could work it, almost at first sight, 
and without instruction.—Builder. 
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Tue Gun anv Mortar Boats.—A return has been laid before 
Parliament purporting to give an account of all gun and mortar 
boats built by contract since 1852, though the list given contains 
only 226, and the select committee on gunboats stated that 286 had 
been so built between 1854 and 1857. The 172 gunboats here 
accounted for cost rather more than £1,000,000. According to this 
paper some of them have required repairs to no greater amount than 
44, £3, or £2. If so, the difference in quality was remarkable in- 
deed; for upon each of seventeen of them, costing about £5,000 
a-piece, and launched only in 1856, there has been, or at the time of 
this latest but undated return was to be, above £1,000 laid out in 
repairs. Among them was the notorious Caroline, repairs, 
£2,125; the Mackerel, £2,248; the Pheasant, £2,164; and the 
Highlander, £2,066. But several of the gunboats are still 
only described as “ ordered to be examined,” and of the 
mortar vessels almost every one not turned into a lighter yet 
remains unexamined. So the last of this story is still to 
come, 








Tue Frencn Navy 1n 1861.—Under this title the Revue Contem- 
poraine publishes an interesting article by the Comte de la Tour, a 
deputy to the Legislative Body. Although the writer indulges in a 
few sarcasms on the fear of invasion which has manifested itself in 
England under the shape of the great Volunteer movement, and 
driven that country to expend 36 millions in five years on her 
navy and maritime defences, the article is generally conceived 
in a spirit of fairness not always to be met with in French 
publications. Contrasting the French navy with that of Eng- 
land, which M. de la Tour states at 69 screw and 40 sailing 
line-of-battle ships; 35 screw, 17 paddle, and 54 sailing frigates; 
and 26 screw and 16 sailing corvettes, requiring in all 257 cap- 
tains, while the Navy List shows 356 captains in active service, 
besides 1,700 lieutenants, he comes to the conclusion that the French 
navy is not provided with a sufficiency of officers. Again, while 
England will about the end of the year have 84,0U0 sailors, France 
will not have more than 30,000. He then points out several im- 
provements which it would be advisable to introduce into the ad- 
ministration of the French navy, and into the system of coast 
defences. On the phantom of an invasion of England, he expresses 
himself as follows:—*“ It would be folly with an inferior fleet to 
risk the lives of 150,000 men in a naval combat, or even to land it on 
the coast, supposing it could be done without meeting with re- 
sistance. What would become of such an army, deprived as it 
would be of all suecour and provisions? Suppose it were victo- 
riously to overrun the whole territory of Great Britain, its very 
victories would exhaust it; the circle of its enemies would be con- 
stantly forming anew, and the first check would infallibly be a dis- 
aster. The English, united and masters of the Channel, are abso- 
lutely safe from allinvasion. It would be more than foolhardy to 
go, without reserves and without a basis of operation, to offer a 
mortal combat to a great nation, unsurpassed by any other in 
bravery, tenacity, and patriotic pride.” 


Tue Live Ligut.—The production of artificial light is attracting 
an unusual amount of attention throughout the civilised world, and 
there is no subject more worthy of attention. As in this connection 
the interest in the lime light has been revived, and efforts are being 
made to overcome the obstacles to its practical use, we give an illus- 
tration and description of it. Early in this century Dr. Robert 
Hare, of Philadelphia, first suggested the idea that hydrogen burning 
in pure oxygen ought to produce a greater heat than the burning of 
any other substance, and he contrived the first apparatus for testing 
the matter. Filling one reservoir with pure oxygen gas and another 
with twice the bulk of pure hydrogen, he inserted a pipe in each and 
brought the two pipes together in fine points at their end, so that 
the two gases might flow out in a mingled jet. On lighting this jet 
the heat was found to be, as Hare anticipated, more intense than 
any other produced by artificial means; substances which had never 
been melted were very soon fused when exposed to this flame, and 
compound substances which had resisted the action of all chemical 
agents were at once decomposed by it into their primitive elements. 
Professor Silliman gave to the apparatus the name of “ The Com- 
pound Blowpipe,” by which name it was soon known throughout the 
civilised world, whére it has played a great part and made important 
contributions to our Knowledge of nature. By its means Sir Hum- 
phrey Davy decomposed potassa, soda, &e., and ascertained that the 
crust of our carth is composed almost wholly of metallic oxides. Dr. 
Hare noticed that certain substances exposed to the flame of the 
compound blowpipe. emitted a very brilliant light; and on trying 
different substances it was found that lime thus heated gave out a 
more intense light than any which had before been produced by 
artificial means. This is the lime light, sometimes called “ The 
Calcium Light,” as lime is the oxide of that metal, or “ The Drum- 
mond Light,” from Lieut. Drummond, of England, who first applied 
the ligt to practical purposes. In constructing and using the com- 
pound blowpipe, some precautions are necessary. If hydrogen and 
oxygen gases are mixed together mechanically in the same vessel, 
in the proportions in which they unite to form water—that is, two 
volumes of hydrogen to one of oxygen—they will remain thus 
mixed for any length of time; but if a spark of electricity, or the 
least particle of flame comes in contact with them, they immediately 
unite in chemical combination, generating intense heat which expands 
them momentarily, producing a violent explosion. Though the gases 
are kept in separate reservoirs, they are liable to become mixed 
by the back flow of one through the pipe of the other, and, to guard 
against an explosion, a wire gauze is introduced into the pipe near 
the jet; gauze, as is well known, having the singular property 0 
cutting off the flame of gas. In using the light, the hydrogen gas 
should first be turned on and lighted to heat the lime gradually, for 
if it is too suddenly heated by the flame of the combined gases, it 
will crack or decrepitate. Thick green spectacles should always be 
worn to protect the eyes while experimenting with this mtense light. 
It is now usual to employ the common illuminating gas In place of 
pure hydrogen, from the greater convenience of procuring it. In 
this case, the volume of illuminating gas used is not twice that of 
oxygen, but is nearly the same, varying somewhat with the quality 
of the gas.—Scientific American. 
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KNITTING MACHINERY. 


. aga SMUT 
7A 


A 1 : 
oy . = 


















J : 
TTT 


can | FIC.3. 











FIC.8. 


O 


FIC.9 


.@) 


° 





FIC.10. “22 





——"_., 
FIG.I2. eS _ de 


Figs. 1 and 2 are vertical sections of a circular knitting machine 
fitted with the improvements of James G. Wilson, of New York, 
and communicated to Mr. Newton, of Chancery-lane. The views 
are taken at right angles to each other through the centre of the 
needle ring; Fig. 3 is a plan of the same with some of the parts 
broken away to show the parts below them. A, B, B, is the framing ; 
C is the intermittently rotating needle ring in which the needles D, 
D, are secured, the said ring being arranged horizontally and secured 
by pins c within a cogged ring C!, which is fitted to rotate freely in 
a circular opening in a horizontal plate A! secured to the bed-plate 
A. The circular opening in the said plate A! has a raised rim d all 
around it, upon which rests the cogged flange e of the ring C1. The 
needles D, D, are best represented in Figs. 7, 8, and 9; Fig. 7 being 
a vertical longitudinal section of a needle, and Figs. 8 and 9, hori- 
zontal or transverse sections; a is the usual hook, and 4, the addi- 
tional hook, which constitutes the principal feature of the invention. 
The hooks may be formed in various ways. The needles represented 
are made each of a piece of sheet steel, split at one end to form the 
two hooks a and 6, and rolled up at the other end nearly into the 
form of a tube, but in such manner as to leave its edges not quite 
close together, as shown in Fig. 8, which exhibits a section of the 
lower part of the stem, in order that it may constitute a spring 
socket, and may by compression to bring its edges closer, be inserted 
very tightly into one of a number of holes provided in the needle 
ring C, for the reception of the needles, and may secure itself in the 
hole by its lateral elasticity. This method of applying the needles 
in the ring enables them to be pulled out without the application of 
much force, but yet keeps them secure during the operation of the 
machine, The upper part of the exterior of the needle ring is cut 
away, or otherwise formed in such a manner, as to leave parts of the 
needles exposed below its upper edge, and the whole or the greater 
portion of the exposed part of the stem of the needle is cut away in 
aconcave form, as shown in Fig. 9, which exhibits a section of a 
stem just above the needle ring. This concave portion of the needle 
stem resembles the corresponding portion of the stems of the short 
hooked needles used in connection .with stitch hooks in other ma- 
chines, the concavity being to admit the points of the stitch hooks 
within the loops, which are on the needles i the purpose of enabling 
the hooks to take off the loops. The space left between the two 
hooks a and b formed of the sheet metal, as above described, is filled 
up with solder or other metal, as shown at f, in Fig. 7, to make the 
head of the needle solid and stiffen the hook. The two hooks a and 
b may, however, be formed in other ways than that above described, 
if thought desirable. The presses v, v, operating in combination 
with the double hooked needles above described, may be a few more 
in number than the number of needles used at the same time ; for 
instance, in the machine represented six needles are to be used at 
once, six yarn conductors u, u, and six stitch hooks 2, x, being pro- 
vided, but there are nine pressers making two beyond the last needle 
at each end of the number of those which are in operation, the said 
pressers being arranged to work one between every two immediately 
adjacent operating needles. The pressers are attached rigidly to a 
horizontal bar R!, which is secured rigidly to the lower end of a 
Vertical slide R working longitudinaliy in a guide provided for it in 
a standard Q‘ erected npon the bed-plate A. This slide is connected 
with one end of an elbow lever R?. which works upon a fixed ful- 
crum R* secured in the standard Q‘, and the opposite end of the 
elbow lever carries a friction roller R‘, which is kept in contact with 
&cam RS on the main shaft E of the machine by means of a spring 
Re attached to the standard Q*. This cam and spring by their com- 
bined action on the said lever produce a downward movement of the 
slide R, to make the pressers press the work down on the needles 
Preparatory to the operation of the yarn conductors u to place the 
thread round the needles to form a new series of loops, followed in- 
stantly by a quick upward movement to carry the pressers out of the 
way of the conductors. As the hooks b, }, of the needles prevent 
the new loops being taken off the needles by the action of the stitch 
hooks x, z, by which the latter throw off the old loops, the com- 
Pound or double movement of the pressers used in other knitting 
machines of a similar class is dispensed with, and the above described 
simple reciprocating rectilinear movement of the pressers is all that 
18 required of them. E is the main shaft extending horizontally all 
“cross the machine behind the needle ring, where it is supported in 
fixed bearings bolted to the bed-plate A. Directly opposite to the 
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centre of the needle ring there is secured to the main shaft the 
threaded switch wheel F. This switch wheel gears with the cogs on 
the flange e of the ring C', instead of as in the former arrangement 
driving the ring through an intermediate wheel. The revolving 
buttons g, g, by which the switch G of this wheel is shifted to re- 
verse the direction of the rotary motion of the needle ring are 
actuated by means of a forked lever I, I' (see plan view, Fig. 6). 
This lever is arranged to work on a fixed fulcrum j, and is operated 
by a revolving and reciprocating studded cylinder H, which is 
arranged in rear of the shaft E. The lever I, [', is however 
arranged to work over the top of the cylinder, instead of entirely in 
front of it, as in the former arrangement, and is constructed with a 
joint & in rear of the fulcrum j, to enable its rear end to be raised out 
of range of the pins A, A, of the said cylinder, while the latter runs 
back automatically during the knitting of a leg of a stocking. 

The rear portion of the lever, that is to say, the piece I', back of 
the joint 4, is made with a downwardly projecting tooth 20, which 
is of V-shape in its horizontal section as shown in Fig. 12, which is 
an inverted plan view of the said piece I'; and on one side of this 
tooth there is an inclined downward projection 21 best shown in 
Fig. 11, which is an opposite side view of the piece I', to that 
exhibited in Fig. 2. The opposite side of the said piece I' is 
bevelled as shown at 22 in Fig. 2, and in the transverse section, 
Fig. 10, and on the same side of the lever as the bevel 22 there is 
attached to the fixed block A? in which the fulerum 7 is secured, a 
strong spring M having on the side next the lever a projection 23, 
which is bevelled on its under side to correspond with the bevel 22 
on the piece 1', The. elasticity of this spring tends to force it 
toward the piece I' when the latter is in a position for its Y-shaped 
tooth 20 to be acted upon by the pins h, A, of the cylinder in the 
revolution of the latter, or to force it under the piece I', when the 
latter is raised out of the way of the pins. On the top of the front or 
principal portion I of the lever on which is formed the switch fork, 
and which is only capable of a horizontal movement on its fulcrum 
j, there is secured a spring N, which always presses on the top of 
the piece I' in such a manner as to force it down toward the cylinder, 
and this spring, except when the piece I' is being raised by the 
action of a pin 27 on the cylinder H, or is held up by the projection 
23 on the spring M, either keeps the tooth 20 in contact with the 
periphery of the cylinder, or as near to it as the construction of the 
joint & will permit, and so near that the said tooth 20 will be in 
the range of the pins h. h, which operates first on one side, and then 
on the other side of the said pin, to move the lever to produce the 
shifting of the switch G, and the reversal of the rotary motion of the 
needle ring. The lower face of the projection 21 on the piece I' is 
so much higher.than the bottom of the tooth 20, that the pins A, A, 
can never touch it in their revolution, but the pin 7 is considerably 
longer than h, A, and when it passes under the said projection 21, 
while the piece I' is in its depressed condition it comes in contact 
with the lower face of that projection, and by its action upon it lifts 
up the piece I' high enough to pass the projection 23 on the spring 
M, which by the action of its bevel 22 it pushes aside, but as soon as 
the piece I! arrives above the projection 23, the spring M flies 
towards the lever, and brings the said projection under the said piece 
I! as shown in red outline in Fig. 10, and so holds it up to such a 
position that the pins A will not touch the tooth 20. The spring M 
is so situated, that the pins A, h, can never touch it, but is so formed, 
that by the longer pin / in its revolution with the cylinder passing 
against the side of it next the lever it (the said spring) may be 
pushed from under the lever, and thereby allow the piece I' to be 
forced down by again the spring N. The result produced by the action 
of the throwing of the lever into and out of range of the pins A, A, 
will be better understood after explaining the manner in which the 
cylinder H is applied and operated. 

H’ is a fixed horizontal shaft secured in the framing in a position 
parallel with, but some distance below and in rear of the main shaft 
E. To this shaft the cylinder H is fitted in such a manner as to be 
capable of a rotary and a longitudinal motion. This cylinder has 
formed round one end of it a complete circle of cogs i, i, which gear 
with a pinion J'. The pinion is keyed to a horizontal shaft J, 
which is arranged in bearings in hangers dependent from the 
bed plate A, which has secured to it a spur wheel J?. This spur 
wheel J? gears with a pinion K!, which works loosely on a fixed 
stud K; secured to the coming attached to the pinion K' is a spur 











wheel K?, that gears with 4 pinion L on the main shaft. This train 
of — between the main shaft and the cylinder causes the latter 
to derive from the main shaft a slow rotary motion on its fixed shaft 
H', The hub of the cylinder, which is longer than the body, has 
cut or otherwise formed upon one half of its length, a right hand 
screw thread m, and upon the other half a left hand screw thread n, 
and a stationary bar A’, which is secured to the framing in such a 
manner as to project into the cylinder between the body and hub, 
has attached to it by a fulcrum pin p a lever P of the first class, 
which has connected with each end one of two horizontal pins g, q', 
which work longitudinally through guides attached to or formed 
upon the said bar A%, one of the said pins being for the purpose of 
entering the right hand thread m, and the other for entering the left 
hand thread x, and the said pins being of such length, and so 
arranged, that when either enters its respective screw thread to any 
considerable depth, the other is just outside of its respective screw 
thread, and that by a very slight movement of the lever P, one pin 
may be withdrawn from one thread, and the other introduced into 
the other thread. Each pin has a notch 24 (see Fig. 2), in its under 
side for the reception of one of two spring stops r, r', which are 
attached to the bar A’, one below each of the pins q, g', the said 
stops being so arranged that either one will enter the notch in its 
respective pin g or g', when that pin is in gear with its respective 
screw thread, and so lock that pin in gear and the other pin out of 
gear with the screw threads. As the screw threads m, n, revolve 
with the cylinder, a longitudinal movement of the cylinder is pro- 
duced by the screw thread working on the pin which is in gear, 
such longitudinal movement being in one Section or the other, 
according to which pin is in gear, and such direction being changed 
by throwing one pin into gear and the other out of gear, the cylinder 
rotating always in one direction indicated by the arrow upon it in 
Fig. 2. The screw thread m has projecting from it at contiguous 
points two cam-like pieces s and t, the Seomaar for pressing down the 
stop r to unlock the pin q, and the latter for driving back the said 
pin out of gear with the screw thread as soon as the said pin is 
unlocked, and so throwing the pin q' into gear, and the screw 
thread n is furnished with two similar cam-like pieces s! and ¢', for 
unlocking and throwing out of gear the pin q', and so throwing 
into gear the ping. When either pin comes into gear, its respective 
stop 7 or r! immediately locks it. 

It will be understood that while the main shaft E of the machine 
continues in operation, the cylinder H derives through the means 
hereinabove described, a continuous direct rotary and reciprocating 
longitudinal motion. The longitudinal movement in one direction 
takes place during the time of knitting the toe, foot, and heel of the 
stocking, and during this movement the piece I! of the switch lever 
is depressed; but at about the same time that this movement is re- 
versed, the pin 7 comes into operation on the projection 21 of the 
piece 1', and throws the said piece up out of range of the pins h, A, 
where it continues during the whole time the cylinder is moving 
back, and while the knitting of the leg is proceeded with. Just as 
the longitudinal movement of the cylinder is again reversed, the pin 
Zacts upon the spring M to remove the stop 23 from under the piece 
I', and let it drop within range of the pins h, h, to commence 
knitting the heel of the same stocking or the toe of a new one. By 
thus giving the cylinder a reciprocating motion, and providing for 
throwing the switch lever out of range of the pins A, h, of the cylin 
der, the necessity of stopping the machine to run back the cylinder, 
it will be readily understood is obviated. Y is a stationary bar con - 
taining a series of holes, 40, 40, which constitute yarn guides, 
through which the yarn passes to the conductors u, u, which place 
the yarn in the form of loops round the needles. These yarn con- 
ductors u, u, consist simply of a series of short tubes or thimbles 
attached to a bar Q, at distances apart corresponding with the dis- 
tance between the needles, so that the said guides can pass between 
immediately adjacent needles. 

The bar Q is attached by two arms Q!', Q', to a horizontal rock 
shaft Q?, which works in a bearing in the standard Q‘. The rock 
shaft derives the oscillating motion necessary to produce the opera- 
tion of the yarn conductors from a cam 8 on the main shaft E. This 
cam operates on the shaft through a lever S', which works on a 
fixed fulcrum 25 secured to the standard Q‘, and which is kept in 
contact with the cam by a spring S$? connected by a slot and pin 
connection 26 with an arm Q® (Fig. 3) of the said rock shaft. This 
slot and pin connection is best shown in Figs. 4 and 5, the former of 
which is a plan, and the latter a side view of the principal parts of 
the mechanism for operating the yarn conductors. ‘I'he lateral 
movement of these conductors which is necessary to place them in 
proper relation to the needles and stitch hooks every time the switch 
G is shifted to reverse the rotary motion of the needle ring is pro- 
duced by means of a lever T, which works on a fixed fulerum 27 
secured to the standard Q*. The upper part of this lever enters 
between the arm Q°, one of the arms Q! of the rock shaft, and the 
lower part which is forked has one prong of its fork on either side 
of the switch wheel F, Every time the switch is shifted, it, in 
passing through the fork of the lever, acts upon one or other prong 
according to its previous position, and so moves the said lever and 
causes the latter to give the rock shaft a longitudinal movement, and 
the rock shaft carries with it the yarn conductors. ‘he rock shaft 
is prevented from moving longitudinally except at the proper time, 
by a spring 28 attached to the standard Q‘, such spring having a 
V-shaped projection on its end (see Fig. 1) which presses against on 
side or other of a Y-shaped collar 29 on the rock shaft and holds the 
rock shaft with one or other of two collars 30 with which it is pro- 
vided in contact with its respective side of the standard Q‘. This 
spring, though stiff enough to lock the rock shaft in either position, 
will yield to the pressure of the collar 29 when the rock shaft is 
pressed in one direction or the other by the lever T and slip over the 
said collar. U is the stitch hook bar into which the stitch hooks 
x, 2, are fitted and secured by set screws y, y; this bar has at each 
end a curved slotted arm U!, at the lower end of which is a journal 
box to receive two crank pins or wrists z, z, carried by two spur 
wheels V', V', which are attached to two short horizontal shafts 
V, V. These shafts are arranged in line with each other, and 
parallel with the main shaft E in bearings in two standards W, W, 
erected upon the bed plate A. The spur wheels V', V', gear with 
and derive rotary motion from spur wheels X, X, of similar size on 
the main shaft Kk. The curved slots in the arms U, U', are fitted 
each with a block U?, which is bored to receive one of two stationar 
pins 31, 31, which are held in line with each other and parallel with 
the main shaft by hangers W', W', dependent; from the standards 
W, W._ As the crank pins or wrists z,z, revolve with the spur 
wheels V, V', the movement of the stitch hook bar produced by 
their revolution is so directed by the working of the curved slots in 
the arms U!, U!, of the stitch hook bar U on the blocks U2, and the 
pins 31, as to make the stitch hooks take the loops from the lower 
parts of the needles, and carry them over the hooks a, a, and 8, 6, 
thereof. The necessary lateral movement of the stitch hooks is 
produced by two face cams 32, 32, which are provided around the 
crank pins 2, z, for the purpose of acting against the outer faces of 
the arms U!, U!. 

The above described mechanism differs from that described in the 
Specification of Letters Patent, No. 452, granted to Mr. Newton in 
1860, in having the crank pins z, z, carried by separate shafts geared 
with the main shaft instead of having the main shaft itself cranked ; 
also in having the slotted arms U', U', curved instead of straight. 
The object of the first change is to enable the switch wheel on the 
main shaft to be geared directly with the needle ring or with a 
toothed ring attached to and concentric with the needle ring, which 
cannot be done when the stitch hook bar is operated by cranks on 
the main shaft itself, and the object of the second change is to make 
the movements of the stitch hooks conform to needles with straight 
stems which are stronger and easier to construct than the curved 
needles heretofore used in knitting machines of this class. Stockings 
may be knitted singly in this machine, or a number may be knitted 
together in a continuous piece. 


Loss or A Steamer on A Swiss Lake.—A Bavarian steamer has 
been sunk in a collision during a gale on Lake Constance. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 


8.) 


Correspondent. 





SMOKE PREVENTION IN THE NAVY. 


Srr,—I apprehend that the writer of the paragraph which you 
copied from the Times last week, on the operation of my system of 
smoke prevention on board her Majesty’s ship Vivid, was not fully 
acquainted with the conditions of the trial and the circumstances 
under which it was conducted; nor are his statements in themselves 
consistent. For example, he states that with a diminution of indi- 
cator power amounting to 10 per cent., the speed fell off a quarter of 
a knot, which, on thirteen knots an hour, is nearly 2 per cent.—about 
13 per cent. Those who are in the habit of comparing power and 
speed will readily remark with surprise that whilst the power was 
said to have been diminished by one-tenth, the reduction of speed 
was so small. 

Again, that the consumption of fuel was the same in both cases— 
that is, in working with and without the smoke preventor—is not 
correct. The consumption was decidedly less when my system 
was in action. What the writer probably meant, and which is 
nearer the truth, was that the consumption of coal per indicator 
horse-power was the same in both cases. That the operation of the 
system in preventing smoke was more than “somewhat favourable,” 
was, | think, obvious to all who witnessed it in action. The lugu- 
brious volumes of blue-black smoke which, under the ordinary con- 
dition of the furnaces, rolled freely from the tops of the funnels, 
were, I can safely state, converted into nothing worse than light 
brown smoke, and commonly a light vapour, or no smoke at all. 

My object in requesting the insertion of this note is merely to 
correct, meantime, the erroneous impressions which may be created 
by the premature notice which appeared, whilst the trials are only 
yet in progress, K. CuarK. 

11, Adam-street, Adelphi, London, W.C., 

March 13, 1861. 


The following paragraph, in relation to the above, appeared in 
the Times of or Maen se“ os 

“Mr. D. K. Clark's patent apparatus for the prevention of smoke 
as a nuisance on board ship, recently tried in her Majesty’s ship 
Vivid, from Woolwich, is ordered to be retained on board the Vivid 
or further trials, which are authorised to take place shortly, with a 
view to improvements which it is confidently expected it is capable 
of. During the late trials the boilers were stoked expressly to emit 
as much smoke as possible, for the purpose of experiments, and 
were worked singly under the influence of the jets of steam intended 
to reduce the nuisance. The comparison of the amount of smoke 


issuing from the chimneys was at all times greatly in favour of the 


apparatus, the boiler with the steam jet shut off producing a dense 
black cloud of smoke, while the one with the jets working gave but 
a small blue vapour.” 





THE SLOTTING DRILL. 


= Sir,—In regard to the controverted question as to who have been 
the inventors and improvers of the drill slotting machine, and in 
reply to Mr. Roberts’ challenge in your last publication, I may 
remark that, had Mr. Roberts brought out in 1834 (twenty years 
before the introduction of the class of tools under discussion) a drill 
slotting machine of any general practical use, it would have, un- 
doubtedly, taken its place along with the vertical crank slotting 
machines and planing machines invented by Mr. Roberts—tools for 
which the engineering world are much indebted to him; but it is 
quite certain the firm of Sharp, Roberts, and Co. did not then bring 
out any such machine, whilst, in the interval, it cannot be denied 
that temporary modes had been resorted to by different parties for 
cutting slots in metals to a shallow depth. Mr. Holtzapfel supplied 
such a tool for operating upon wood and ivory, its principal use 
being for ornamenting parasol handles, &c. There were also used 
at Woolwich more complete tools of this description for morticing 
timber pulley blocks, adapted to this purpose, I believe, by the late 
Mr. Brunel, sen., but the metal drill slotting machine did not make 
its appearance until 1854. 

Now | beg to say that in 1853 I communicated my designs and 
experiments for a machine of this kind, in which I had been very 
successful, to Mr. Nasmyth, of Patricroft; the quality and size of 
the mortices, and the rapidity with which 1 could execute them, 
surprised him, so much so, that he then and there made me an offer 
for the right to patent. We thereafter decided, he as the tool maker 
and myself as the inventor, on jointly taking out a patent for this 
machine. Negotiations were proceeding with this view, and ex- 
p-riments progressing for the purpose of perfecting the machine and 
developing all novelties, &e., on which to found, when, to my 
extreme surprise, in , 1854, 1 was invited by Mr. Robinson, 
of the firm of Sharp, Stewart, and Co., to inspect a similar machine 
they had working In their shops, and patented in the name of Mr. 
Nasmyth alone! Messrs. Sharp, Stewart, and Co., after having 
Nasmyth’s machine some time, began to design another machine for 
heavier work, and, at their request, I gave them, through Mr. 
Robinson and the late Mr. Forsyth, the benefit of my experience in 
that class of work, pointing ont unsatisfactory parts in the working 
of Nasmyth’s, and suggesting several improvements in theirs which 
was then only on the drawing-board in pencil. 1 believe Mr. Batho 
was the draughtsman at that time employed on the machine by 
Messrs. Sharp, Stewart, and Co., and if so, he must have been aware 
of my early connection with it; but, independently of this, 1 may 
mention that in connection with the dispute between him and 
Messrs. Sharp, Stewart, and Co., I was applied to by his agent, and 
then (in April, 1858) drew up a full history of the matter for his 
information. Mr. Forsyth must also have been fully aware that the 
introduction of these machines was in some measure due to me, 
although he did not mention it at the meeting of the Society of 
Mechanical Engineers, alluded to by Mr. Batho. . 

Scottish Central Railway (Locomotive 

Department), Perth, March 7th, 1861. 





Avex. ALLAN. 





LOCOMOTIVE ENGINES ON COMMON ROADS. 


Srr,—Your correspondent “J. E.” states “that he has found it 
impossible to take an engine over a paved road one mile without 
shaking it to pieces, every joint being loosened and thereby ren- 
dered unfit for use until made good, &c.” I have been more fortu- 
nate, and can show “J. E.” several engines which have travelled 
over 2,000 miles each, and are now in perfect order. 

One of the engines you saw ascending the Frindsbury hills had 
done nearly the above duty. Probably the slow speed at which my 
engines travel, viz., three miles per hour, may have something to 
do with this result. 

I am of opinion that three miles per hour should not be exceeded 
without springs; but with springs, and a properly constructed 
engine, I see no objection to ten or fifteen miles per hour on ordinary 
roads. 7 

Rochester, March 4th, 1861. 


HEAT AND STEAM. 


Sm,—I have watched with Some interest the controversy upon 
heat and steam now carried on in your paper between Mr. Williams 
and yourself. If you would give admission to the following remarks 
they might, perhaps, have the effect of extracting further information 
from your not very courteous correspondent. 

In his last letter Mr. Williams writes: “ The state of steam in the 


water without ebullition is identical with that when there is 


Tuos. Avenrna. 


ebullition.” If this sentence has any meaning at all, it is that steam 
exists between the atoms of water at all temperatures. This con- 
clusion follows necessarily from his premises, thus—evaporation is 
the escape of steam contained in water, evaporation takes place at all 
temperatures, thorefore steam exists in water at all temperatures. 








Mr. Williams denies that water can be heated, or rather (since heated 
water is, with him, a thing which has no existence) that heat can be 
applied or imparted to water, without causing it to expand. Again, 
Mr. Williams, quoting Dalton, says, “ Vaporised bodies cannot, on 
any scientific principle, be classed in a different category from per- 
manently elastic fluids "—all permanently elastic fluids expand upon 
taking up heat, therefore steam expands upon taking up heat. The 
expansion of water, upon taking up heat, is consequently due to the 
increased elasticity of the steam contained in it, as well as to the 
increased number of atoms of steam as saturation is approached. 

We may fairly take the following to be Mr. Williams’ axioms: 
Steam exists in water at all temperatures; steam, being in the same 
category with permanently elastic fluids, expands upon taking up 
heat; water, being a non-conductor of heat and incompressible, 
occupies a larger space upon the application of heat from the ex- 
pansion of the atoms of steam contained in it. Let us see how this 
theory is borne out by facts. 

The vapour of water (or steam) at 32 deg. Fah. has a pressure of 
0°10 Ib. per square inch; at 39 deg. Fah. the pressure becomes 0°13. 
But it is a fact which Mr. Williams will not deny, that water con- 
tracts in volume while its temperature is being raised from 32 deg. 
Fah. to 38°8. If the expansion of water, on the application of heat, 
is caused by the increasing elasticity of the steam contained in it, 
as that temperature rises, or by the increasing number of “atoms of 
steam,” how does Mr. Williams explain the fact above stated? If the 
expansion of water is not caused by the increased elasticity of steam, 
nor by the increased quantity of steam, then water is capable of 
taking up heat without the immediate production of steam. 

If Mr. Williams can explain the above phenomena consistently 
with his theory, he will have cleared away some of the many obstacles 
to the general acceptance of his views. As he has a particular dis- 
like to anonymous criticism, | beg to subscribe myself, 

March 12th, 1861. Frep. Morton Epen. 

P.S.—Your correspondent “V. P.” observes that Mr. Williams 
denies the possibility of water, deprived of air, being heated to 
270 deg. Professor Miller states that water in that condition has 
been heated to 360 deg. in an open glass vessel, which was then 
shattered with a loud report. 








OUR IRON ORE. 





Sir,—Under the above head appeared a paper in Tue Enatyerr of | 


8th March from the London Review. The writer appears 
have but little knowledge of the extent of the iron ore seams of the 
Cleveland district or he would not lead the public to believe that the 
iron ore of England was being exhausted so rapidly as to cause 
apprehensions of the supply soon falling short. Doubtless there are 
some iron-making districts, where the ore is expensive to work, and 
is getting scarce, but such is not the case in this part of England. 
With a view of giving correct information to those interested, I 
cannot do better than quote a passage from Bewic’s new “ Geological 
Treatise on the District of Cleveland, 1861.” I may first remark the 
respective thickness of the main seam of ironstone (which is work- 
able over an extent of 420 square miles) at the north end of the field. 
At the Eston mine, from which is daily worked 2,0:0 tons of iron- 
stone, it is 16 ft. thick; at Upleathen, where 1,000 tons per day are 
worked, it is 10 ft. thick; Normanby mine, 9} ft.; Belmont, 74 ft. ; 
and Preston, at the outcrop, 6} ft. This seam of ironstone extends 
about 30 miles long by 16 miles wide; the stone yields, in the blast- 
furnace, 40 per cent. of iron. I have smelted a considerable quantity 
which has yielded above 50 per cent. of iron. The quality of the Cleve- 
land pig-iron is now too widely known to require comment. Rails 
and angle iron for shipbuilding made from it are second only to Low- 
moor. With coal and ironstone at half the price paid in Stafford- 
shire it must be admitted that Cleveland is not likely to retrograde. 

The Extent of the Mineral Field—The many exaggerated statements 
we have heard made with reference to this subject renders it, we 
think, necessary that some attempt should be made to arrive at some- 
thing like a correct conclusion in a matter of such vast importance. 
There is nothing so seductive, or so well calculated to mislead, as 
gilded facts: they are infinitely more dangerous than pure fiction. 
The latter is easily detected, whilst it is difficult in the former to sepa- 
rate the one from the other. This, in some measure, assuredly 
applies to the accounts which, from time to time, have been given in 
regard to the quantity of stone assumed to be obtainable from the 
Cleveland ironfield. In entering upon the consideration of this sub- 
ject we may be omen to state that we have been at much trouble 
to furnish ourselves with data upon which we might safely base our 
calculations. The result of our investigation is as follows, viz., that 
the gross area of the field will not exceed thirty miles by sixteen, 
within which it may fairly be expected that the stone will be met at 
a workable depth, and in quantities sufficient to be profitably worked. 
From this superficial area, however, we must deduct the denuded 
portions of the field, which, from a careful calculation, we estimate at 
not less than sixty square miles. These denudations occur in the 
numerous valleys by which the field is intersected on every side, and 
also along the outcross of the ironstone deposit, where much of it is 
frequently of no value. We must also, to ascertain its nett produce, 
deduct the quantity of stone lost in mining, &c., which it will be seen 
is pretty considerable. Hence we have 30 X 16 — 60 = 420 square 
miles. Now, if we set down every acre of land as containing 
20,000 tons—(some portions of the Eston district will produce nearly 
this quantity, but then there are other localities where the produce 
will much below it; so that, if we take this as the average 
of the whole, we believe we shall not be far from the truth) 
—which we have found to be the average yield of the pecten 


= 





and avicula seams of the mines of Mrs. Clark, we shall 
be able to ascertain pretty accurately what an acre or a 


square mile of ground will produce. It is well known that the 
method of mining practised in the Cleveland and Grosmont dis- 
tricts is the bord and pillar system. One third of the whole is 
generally extracted in working the bords, and the loss sustained in 
doing so in the Cleveland district is seven per cent.; with us at 
Grosmont it is not so much. We were told by one of Messrs. 
Bolekow and Vaughan’s overmen, a person of considerable ex- 
perience in ironstone mining, that in removing the few pillars they 
had worked at Eston a loss of twenty per cent. was incurred. Owing 
to the great height of the seam at Eston we may assume that the 
loss in working pillars there will be greater than in other districts 
where the seams are much thinner. We are therefore disposed to 
take the average loss in working bords at seven per cent., and the 
loss in removing pillars at twelve per cent., throughout the whole 


to | 





| concluded, a paper sent to the Government by Mr. 


tield. In taking this average we feel sure we shall be within the 
mark. The total loss, therefore, in an acre of ground will be as | 


follows :—Loss of seven per cent. upon one third of the quantity, 
466 tons; loss of twelve per cent. upon two thirds of the quantity, 
1,600 tons. Total loss in an acre of ground, 2,066 tons. ‘The nett 
quantity of ironstone obtainable will therefore be 20,000 tous — 


2,066 = 17,934 tons per acre X 640 acres per square mile X 420 square | 
| great voleano, about 4,000 feet high. The country passed was de- 


miles = 4,828,659,2u0 tons, the gross quantity obtainable by calcu- 
lation. We will assume that 200 blast furnaces, making each 200 


tons of pigs weekly, for fifty full weeks in a year, draw their supplies | 


from this source ; say, then, 200 furnaces X 200 tons X 50 weeks X 
34 tons to the ton of pigs 7,000,000 of ironstone consumed 
per annum. Next, 4,820,609,200 + 7,000,000 = 680 years of time 
during which the main seam of ironstone may be supposed to meet 
the assumed demand. Two hundred blast furnaces are a large 
number, but when it is considered that this is the cheapest iron- 
making district in the United Kingdom, indeed, in the world, and 
that so many as sixty-eight furnaces have been erected for the use 
of the Clevelan’ ironstone within the last sixteen years, fifty-four of 
which have, in fact, been constructed within the last ten or twelve 
years, We are disposed to think that, had we taken double the 
number for our calculation, we should not have outstepped pro- 
bability. It must not be overlooked, however, that the above 
estimates refer solely to the main seam, leaving the top seam, as well 
as the lower and upper oolitic ironstone deposits, intact. 
Middlesbro’-on-Tees, Joun PLAYERS. 
March 12th, 1861. 





CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
March 7th, 1861. 
ABSTRACT OF PAPER ON TUNNELLING.—Parrt I. 
Read by W. J ALLEN. 

Tue art of making passages through the bowels of the earth dates 
from a very early age. Diodorus Siculus mentions a tunnel made 
by Semiramis under the Euphrates at Babylon. The Romans fre- 
quently made tunnels for the passage of their roads, canals, and 
sewers. That formed by them for the purpose of relieving the 
storm waters of the Alban Lake is 1,000 yards long, and passes 
through lava as hard as iron. The Hartshill Tunnel, on the Chester- 
field Canal, is the first notable instance of the introduction of the 
art of tunnelling into England. The length of this subterranean 
gallery is 3,000 yards. The Sapperton Tunnel is 4,420 yards long, 
and is a fine specimen of engineering skill. 

The works for the Thames Tunnel, as laid out and proposed by 
Sir M. I. Brunel, were commenced in 1825, several partially suc- 
cessful attempts having been previously abandoned. All went on 
satisfactorily till May, 1827, when the river burst in and put a stop 
to the works. The leak was stopped with considerable difficulty, 
and, the water being pumped out, tunnelling was recommenced. 
In January, 1828, however, another irruption took place, and caused 
the death of six of the workmen. Again the hole was filled, 
and the works started afresh, but scarcely so before ano- 
ther similar accident happened. Then the enterprise was 
abandoned, money having failed the promoters, and it was not till 
1835, when Government advanced funds, that the company again 
began .operations. No further serious irruption of the river took 
place, and the tunnel was completed and opened in 1842. The 
shield in which the miners worked was the invention of Sir M. I. 
Brunel, and was a masterpiece of ingenuity; it was divided into 
thirty-six compartments, in each of which one miner could work at 
a time. 

The Box Tunnel is situated on the Great Western Railway. It 
traverses in succession the upper oolite, well known as Bath stone, 
then two beds of fullers’ earth, afterwards the lower oolite, and 
lastly a stratum of blue marlstone. The great influx of water from 
the rock caused a stoppage of the works for seven months, during 
which time it rose as high as 56 ft. in the shafts. The tunnel was 
completed in two years and a half. A total of 414,000 cubic yards of 
earth and stone, chiefly the latter, of which a great part of the new 
town of Bath is built, were removed. 

The engineering difficulties met with in the construction of the 
Kilsby Tunnel, on the London and North-Western Railway, were 
exceedingly great, owing to the unexpected discovery of a quick- 
sand extending over several square miles. This terrible enemy lay 
right in the way of the tunnel, a portion of which was already com- 
pleted, although the trial borings had—in a most marvellous manner 
—just escaped its neighbourhood. The genius, however, of Mr. R. 
Stephenson overcame the difficulty, and the works were finished in 
two anda half years. The contract was taken up for £99,000, but 
the ultimate cost of the tunnel was upwards of £320,000. 

The tunnel under Shakspeare’s Cliff, at Dover, on the South- 
Eastern Railway, traverses the chalk formation. It was formed by 
means, not of vertical shafts, as in the usual way, but by horizontal 
galleries or adits running from the side of the cliff to the line of the 
tunnel. Extensive blasting operations took place in order to 
displace the chalk. 

The most stupendous tunnelling enterprise now in progress is 
that for making a passage for a railway through the Alps. This 
tunnel will be seven miles long, and at one point 4,100 ft. below the 
summit. The boring is carried on by a new apparatus invented by 
M. Lunneiller, the chief engineer, which, being worked by means of 
compressed air, as well as by water power, serves the double 
purpose of forming and ventilating the tunnel. The works have 
been commenced at each side of the mountain, and the progress per 
diem is six métres. The cost is defrayed by the Sardinian Govern- 
ment and a tunnel company. 

The author concluded his paper by referring to the various 
schemes which have, from time to time, been proposed for an Anglo- 
French tunnel, and gave a description of some of them, both for a 
floating tubular tunnel, and also for one under the bed of the 
Channel. In the second part of the paper it is proposed to treat of 
“ Practical Tunnelling.” 

The paper was illustrated by several diagrams. 





Tue Raitway Host.—In the middle of last year the railways in 
operation in the United Kingdom had 127,450 persons in their em- 
ployment, and the railways in course of construction employed 
53,923 more, making in all 181,373. On the railroads in operation 
there were 3,601 stations. There were 1,051 miles of railroad in 
course of construction, and upon them were employed 7,381 artificers 
and 42,126 “labourers ;” but the word “ navvy” does not seem to 
be admissible in these returns made by the Board of Trade. 


Ramways 1 Itary.—The Sardinian Government have now 354 
miles of railway in operation under their administration. The 
Société Victor-Emmanuel is working 170 miles, making an aggregate 
of 524 miles in the Sardinian dominions. ‘T'o this total will shortly 
be added 37 miles for the Ossola line, and 29 miles from Torreberetti 
to Pavia, the works having been commenced in both cases. In the 
Emilia a line from the old boundaries to the Sardinian States as far 
as Bologna (105} miles), and a line between Plaisance and Bologna 
(89 miles), are worked by the Société des Chemins de Fer Lombards 
et de I'Italie Centrale, and the rest (16 miles) by the State. Tuscany 
has now 222} miles opened, 121 miles in course of construction, and 
198 conceded. In the Neapolitan territory 125 miles are opened or 
nearly finished, and 20} miles are in a less advanced state. In 
Lombardy, at the date of the peace of Villafranca, the Société des 
Chemins de Fer Lombardo-Vénitiens, Central-Italien, et Autriche 
Méridionale had opened the Magenta, Milan, and Peschiera line 
(109 miles), and the Milan and Camerlata (27 miles), and had other 
concessions yet unexecuted. Taking the various Italian provinces, 
there are altogether 1,115 miles in operation and 411 miles in course 
of construction or about to be commenced under recognised con- 
cessions. 

Royat Geocrapnicat Socrety.—The fortnightly meeting of the 
Royal Geographical Society was held on Monday evening at Bur- 
lington-house, Piccadilly, and was very numerously attended, — Sir 
ht. Murchison presided.” After the preliminary business had been 
Consul Pember- 
ton Hodgson, descriptive of his journeys in the island of Jesso, 
Japan, and which had been communicated to the society by Lord 
John Russell, was read by Dr. Shaw. Mr. P. Hodgson and party 
made four journeys in the island of Jesso during the months of 
June, July, and August last year. The journeys were principally 
along the coast in various directions, but on the last he ascended the 


scribed as exceedingly rich and beautiful, abounding in forest and 
flowers—chesnut, oak, pine, beech, birch, elm, cherry, sycamore, 
magnolia, roses, honeysuckle, convallarias, orchids, vines, clematis, 
and numerous others as yet unknown. He was received every- 
where with the greatest attention and civility during the excursions. 
He visited, likewise, the celebrated mines of lead and iron. Jesso 
he believed to be inhabited chiefly along the coasts only, the interior 
being full of bears and other animals, the forests containing “all 
the woods necessary for the fleets of any country.” The Japanese 


of this island appear to live chiefly upon fish and vegetables. 
Large quantities of seaweed and beche de mer are collected. 
Gold was 


Quail, pigeon, partridge, woodcock, and snipe abound. _G 
also found. Mr. Hodgson concluded by giving his opinion that 
* Jesso is not known, even to the natives; it is still a nut, of which, 
with the exception of the shell, they are entirely ignorant. The 
reading of the paper was followed’ by a discussion, in which Mr. 
Oliphant, Sir F. Nicolson, Mr. Willey, and Mr. Hodgson, 
the author of the paper, participated. A brief paper, by Sir R. 
H. Schomberg, on Travels in Siam, was afterwards read. 
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RAILWAY MATTERS. 
Tue Bill for the Perth and Inverness Junction Railivay has 
passed. 

Tue Malahide Viaduct on the Dublin and Drogheda Railway has 
been completed without interrupting the traffic. 

THE native merchants at Cawnpore have agreed to raise between 
£200,000 and £300,000 towards the construction of a railway between 
that place and Lucknow. 

Tue Grand Russian Railroad Company have made a final call of 
62} silver roubles per share, to enable them to open a network of 
1,070 miles in the early part of the year 1862. 

Tue great works of the Bhore Ghaut incline of the Great Indian 
Peninsula Railway are fast approaching completion, the engineers 
promising that they will be all ready next year. 

Tue Zealand Railway Company, organised under a late concession 
from the Danish Government, are to meet at Copenhagen on the 10th 
of April. The line is to extend from Copenhagen to Elsinore. 

Tue traffic returns of the railways of the kingdom for the week 
ending 2nd March amounted to £479,625, and for the corresponding 
week of last year to £455,703, showing an increase of £23,922. 

Tue Whitehaven Junction proprietors divide at the rate of 8 per 
cent. per annum. The capital expended has been £254,011, and the 
gross receipts for the last half-year were £17,869, or £2,131 more 
than for the same period of 1859. 

Tue Edinburgh, Perth, and Dundee shows receipts, for the half- 

year ending 31st January, 1861, of £95,134, and expenses of £48,773. 
The balance is £2,334 less than for the corresponding period of last 
year. £3,349,813 have been expended on capital account. 
“ Tne report of the Scottish North-Eastern directors states that the 
revenue for the half-year ending the 31st of January amounted to 
£100,253, and the expenditure to £43,438, leaving a balance of 
£56,814, of which £39,770 was appropriated to the Aberdeen pro- 
prictors, and £17,044 to the Scottish Midland proprietors. 

Tue Edinburgh and Glasgow report shows receipts for the half- 
year of £175,278, the working expenses being £64,497, or 38 per 
cent. only. The dividend is to be at the rate of 4} per cent. per 
annum. *The capital account shows an expenditure of £4,280,939, 
£12,223 having been expended in the last half-year for 202 mineral 
wagons and one brake van. 

Tue Blyth and Tyne report states that the traffic fully keeps pace 
with the augmentation of capital. The gross revenue for the half- 
year was £43,175, and the expenditure £28,574, leaving a balance of 
£14,601 applicable to dividend. Out of this the directors recommended 
the payment of dividends at the rate of 10 per cent. on the original 
preference shares, 9} per cent. on the ordinary and extension shares, 
and 5 per cent. on the A and B preference shares, leaving £1,215 to 
be earried to the reserve fund. 

Tue report of the Glasgow and South-Western directors states 
that the expenditure on capital account amounted to £4,909,424, 
including £296,705 for shares in other companies. It was expected 
that the opening of the Port-Patrick Railway between Castle Douglas 
and Stranraer would be soon accomplished. The revenue account 
showed an increase in the receipts for the past half-year of £19,645 
as compared with the corresponding period of the preceding year. 
The gross receipts during the half-year ending the 31st of January 
amounted to £215,459, against £196,080, and the expenses to 
£113,553, or 37°6 per cent., against £99,727, or 35°33 per cent. 

Tue chairman of the East Suffolk has stated to the proprietors that 
complaints had been made to the directors that the supply of trucks 
on the line was very deficient. Farmers brought their cattle and 
produce to the different stations, expecting them to be forwarded by 
the railway, and the want of accommodation for their conveyance 
not only greatly inconvenienced them, but very often actually sub- 
jected them to loss. The directors had pressed the matter upon the 
attention of the Eastern Counties Railway Company, and they hoped 
that a recurrence of such want of accommodation would not take 
place. A motion was unanimously carried that the proprietors 
viewed with much apprehension the inadequate supply of trucks by 
the Eastern Counties Railway Company for the accommodation of 
the traflic, and intimating that, in case such complaints were again 
made, this company would consider the Eastern Counties Company 
liable for damages arising from such inadequate supply. 

Tue Cornwall report states that the receipts for the past half-year 
showed an increase of £5,004 over those of the corresponding half of 
1859, notwithstanding the state of the weather, which was most un- 
favourable to both passenger and goods traffic. The total receipts 
for the half-year amounted to £33,494, which, after payment of the 
working expenses, left £14,767 as the net profit of the half-year. The 
directors had always looked to the completion of the line to Falmouth 
as the true means for causing the full development of the enterprise, 
and they had sueeeeded in obtaining the consent of the associated 
companies to afford such aid as would insure the completion of the 
line at the earliest possible period. The capital account showed that 
£1,405,842 had been expended. The interest account showed that 
£22,240 was the charge lor the past half-year, and £14,767 the profit 
on the working, leaving a deficiency of £7,473, which, with the 
balance of £6,433 due on the 30th of June last, made a total out- 
standing charge against revenue of £13,906 on interest account. 

A pecree of the French Emperor, dated February 1st, authorises 
the opening of an extraordinary credit of £240,000 for the execution 
of the railway from Lunéville to Saint-Dié, from Epinal to 
Remiremont, from Caen to Flers, and from Mayenne to Laval. 
Another imperial decree, of the same date, opens a credit of £400,000 
for executing lines from Rennes to Brest, and from Toulouse 
to Bayonne; a third imperial decree opens a supplementary 

















credit of £48,715, applicable to the payment of the balance 
of the subvention allowed to the company promoting the 


line from Paris to Caen and Cherbourg, for the construction of 
the section from Rosny to Caen. A sum of £60,000 appears 
in the French estimates for the current year for the promotion of 
lines in the new departments of Savoy, Haute-Savoie, and the 
Maritime Alps. The Prefect of the Gironde has authorised the 
engineers charged with the surveys referring to the establishment of 
railway communication from Langon to Bazas to proceed with all 
the operations necessary for the preliminary works. The Prefect of 
the Gard has opened an inquiry into a project for a line from 
srioude to Alais, and also for a line by Langogue, Aubenas, Saint- 
Ambroix, Barjac, Bagnols, and Raguemaure. The commission ap- 
pointed to inquire into the means of bringing the Port of Aignes- 
Mortes into connection with the railway system has reported in 
favour of a junction near the station at Aigues-Vives. The works 
on the branch to Saint-Ouen, from the line running round Paris 
(Ceinture) are being pursued without intermission, and no delay is 
anticipated from the difficult portion traversing the fortifications. 
On the Saint-Ouen side the rails are laid and wagons are enabled to 
convey earth and materials. A company has put forth propositions 
for the construction of a line from Rouen to Orleans, passing through 
Evreux, Dreux, Chartres, Toury, &c. Inquiries have been opened 
at Charente on projects for the construction of lines from Nantes to 
Coutras, from Napoléon-Ville to Limoges, from Angouléme to 
Limoges, from Montmoreux to Périgueux, and from Angouléme to 
Sainnes, with a branch to Barbezieux. The works on the line from 
Tarbes to Bagnéres have been resumed, with all the activity whicha 
return of favourable weather permits. Plans for the execution of a 
section of line between Montgaillard and Bagnéres are about to be 
transmitted to the Minister of Public Works, who will soon give his 
decision upon them. A company comprising the English names of 
Brassey, Blount, and Buddicon have become concessionaires of 
several lines projected in the Neapolitan territory. The company 
does not absorb the entire reséau. It sets out from Tronto on the 
Adriatic, the Pontifical frontier, for Tarente, with a branch to 
Barlatta, Bari, Briudési and Otranto. Another line will leave Capua 
for Termoli by the Volturno—of which we heard so much last sum- 
mer in connection with the war waged by the gallant Garibaldi— 
and the Valley of Baferno. The company has also the line from 
Naples to Tarente, by Potenza, because it has purchased the line 
from Naples to Salerno, which is already being worked. The con- 
cession is for ninety-nine years, with a guarantee of 6 per cent., and 
£400,000 is to be expended in the first year. 





MISCELLANEA. 


A corps of volunteer military engineers is being formed at Cocker- 
mouth. 

Tue transit duty on goods passing through Hanover has been 
abolished. 

A TELEGRAPHIC despatch from Singapore announces the loss of the 
Java cable. 

Srx screw and two sailing vessels are now being fitted out at 
Dundee for the Polar regions. 

Tue Ely Board of Health have purchased an additional engine of 
the Kirkstall Forge Company. 

Tue Himalaya troopship is about to receive new cylinders in place 
of those which have been in her since 1853. 

Tue new dry dock at Pembroke will be capable, when completed, 
of accommodating the largest ship in the British Navy. 

Dvurtine the week ending on the 9th inst. upwards of £10,000 were 
added to the guarantee fund for the Great Exhibition. 

Tue Black Ball packet Cairngorm has arrived from Sydney in 
seventy-three days—the quickest passage on record. 

Mr. Lionet Grsporne, civil engineer, and extensively engaged in 
submarine telegraphic undertakings, died on Friday last, at No. 1, 
Dartmouth-street, Westminster. 

Accorpixe to Lord ©. Paget, the immersion of the Warrior and 
Black Prince would be increased but two feet were they plated with 
9 in. instead of 4} in. plates. 

A couuery explosion occurred on the 8th inst., at the Blaengaur 
Colliery, near Aberdare. No less than fourteen miners were killed, 
whilst others were seriously if not fatally injured. 

Tue Union Steam Company have ordered a new steamer of 1,100 
tons, and propose, if they can obtain the support of the Cape Legis- 
lature, to extend their line from Table Bay to the Mauritius. 

Tue report of the Atlantic Telegraph Company asserts that the 
gutta-percha covering of their cable, so far as the portions recovered 
have been examined, is in better condition now than when laid. 

By the new American Patent Bill, which, at the last advices, was 
likely to pass, English inventors are to be put on the same footing as 
citizens of the United States, the excessive fee of £100 being 
abolished. 

Born submarine telegraphs, by which communication has been 
maintained between France and Algeria, are now useless, the Algiers 
and Majorca cable having broken last week. That between Bona 
and Cagliari lias been broken for some time. 

Mr. Cuartes Pearson is understood to have concluded a contract 
on behalf of the Metropolitan Railway Company, with three of the 
principal railway companies, to carry 1,000 passengers daily, from a 
distance not exceeding ten miles, to London and back for 2d. 

Durie the week ending 9th March, 1861, the visitors at the South 
Kensington Museum were as follow :—On Monday, Tuesday, and 
Saturday, free days, 5,636; on Monday and Tuesday, free evenings, 
4,696. On the three students’ days (admission to the public 6d.), 
1,547; one students’ evening, Wednesday, 458 ; total, 12,337. From 
the opening of the museum, 2,012,285. 

Tue Ipswich Farmers’ Club, at their last meeting, passed a reso- 
lution to the effect that it is necessary, in order to preserve the 
fertilising properties of night soil, to keep it as free as possible from 
dilution, and that it should be collected by town authorities in some 
place of convenient access before they can expect’ to get rid of the 
nuisance with any chance of compensation. 

Accorptne@ to a paper read on Wednesday week before the Society 
of Arts there are, in Great Britain, 2,210 cotton factories worked by 
97,132-horse power, running 28,010,217 spindles and 298,847 power 
looms, and employing 379,213 persons. Upwards of 300,000 more 
workpeople are employed in 1,505 woollen, 525 worsted, 417 flax, 
and 460 silk mills. France has 2,394 cotton factories, running 
3,457,552 spindles, and employing 244,579 persons. There are 
estimated to be 14,000,000 cotton spindles running on the continent 
of Europe, and 7,000,000 in America, 

The Times is informed that the Chief Commissioner of Works has 
resolved to appoint a committee of scientific men to consider the 
best means of preserving the stone of the Palace of Westminster, 
and that the following gentlemen have accepted this important duty : 
—Architects: William ‘Tite, M.P., Digby Wyatt, E. G. Scott, Sydney 
Smirke, and Edward Barry. Geologists: Sir Robert Murchison, 
Professor Ansted, Professor Tennant, and C, H. Smith. Chemists : 
Professor Hofmann, Dr. Frankland, St. Bartholomew’s, and F, A. 
Abel, Woolwich. This is the adoption of the suggestion of the In- 
stitution of British Architects at the termination of their discussion 
on this subject. 

A PLAN for the improvement of the port of Bristol has been pre- 
pared by Mr. Thomas Bell, engineer of the Bristol Waterworks, and 
Mr. John Taylor, of London. It is proposed to construct double 
quay walls near the mouth of the Avon, on the Gloucestershire side, 
and to provide landing stages or pontoons to rise and fall with the 
tide, similar to those at Liverpool and New Holland, by means of 
which vessels of the largest tonnage will be able at all times to load 
and unload. It is also proposed to deepen the lower channel through 
the Swashway, and to construct a branch railway connected with 
the termini of the Great Western, Midland and Bristol, and Exeter 
lines. ‘The estimated cost of the works is £410,000, 

WE regret to have to state that, although the original contract 
with the Government for the engines of the Rosario screw steam- 
sloop was for Rowan’s engines, those actually fitted are of the 
ordinary kind. The light draught of the vessel did not allow 
sufficient height for the boiler, on Rowan’s plan, without its rising 
above the water line; and on the refusal of Messrs. Scott and Co. to 
mutilate their boiler for the purpose of meeting this objection, they 
were ordered to supply engines for the Rosario of the same con- 
struction as those being built by them for other Government vessels. 
A dispatch boat for the French Government, fitted with Rowan’'s 
engines, has been nearly completed at Greenock. 

Mr. anp Mrs. Gittespre, of Boghead, Scotland, are about to renew 
the contest as to whether the “'Torbanehill Mineral” is or is not 
coal, and have invited “ scientific men, whether chemists, microsco- 
pists, mineralogists, or geologists, as well as all practical men, 
engaged in any occupation which requires, or may permit, for any 
purpose, the use of the Torbanehill Mineral—in whatever country 
of Europe, or part of North America—who feel disposed to bear 
testimony to the truth concerning this substance, by declaring their 
reasons for holding it not to be coal, are requested to send their 
names, without delay, to Mr. Gillespie, of ‘Torbanehill, Scotland 
(office), North St. David-street, Edinburgh ; or to any of his agents 
in England or Scotland, namely, Messrs. Connell and Hope, 3, 
Princess-street, Westminster; Messrs. Simson and Traill, solicitors, 
Westminster; Messrs. D. M. and H. Black, W.S., Edinburgh ; 
Messrs. Morton, Whitehead, and Greig, W.S., Edinburgh; Messrs. 
Macnaughton and Finlay, W.S., Edinburgh; Messrs. Mitchell, 
Allardice, and Mitchell, writers, Glasgow.” 

Tue erection of the groins on the sea face of Lump’s Fort, near 
Portsmouth, is being rapidly carried out by the contractors, Messrs, 
Rogers and Booth. The material used in their construction consists 
of upwards of 1,000 oak piles, each 9 ft. long, and 2-inch elm plank- 
ing. The piles are driven 6 ft. in the shingle, the planking running 
5 ft. in depth, excavating from the level 2 ft. A continuous line of 
this pile and planking runs for 1,200 yards parallel with the face of 
the fort, at the junction of the shingle with the soil. From this line 
of work the groins run out 160 ft. seaward in diagonal directions. 
It is doubted by many whether these means will answer effectually 
for any length of time in preventing the encroachments of the sea 
on the beach. During the past half century the action of the sea at 
this point has advanced the line of high water mark 60 ft. further 
inland. In the original designs for the construction of Lump’s Fort 
a stone sea wall was included, but the construction of this was found 
by the contractors of the work to be impossible, owing to the absence 
ot any foundation. It was afterwards decided to erect groins for 
the protection of the beach and glacis of the fort, and if the present 
experiment should prove successful, it is contemplated to carry out 
the same system from Southsea Castle and Fort Cumberland, the 


whole extent of beach between the two forts wasting considerably | 


from the wash of the sea on each recurrence of a south-east gale. 





| obtained from the sea, was detected in it. 


NOTES AND MEMORANDA. 


Five square yards of the finest Dacca muslins weigh but one 
ounce. 

Ciay retorts for gasworks are but just being introduced in 
America. 

_GALVANISED iron pipes have been employed for the main steam 
pipes of locomotives. 

Dr. FRANKLAND has recently asserted that nitrogen is combustible 
at a temperature of 5,400 deg. 

Routine mills have been successfully driven by means of leather 
belts instead of spur gearing. 

Tue side-lever arrangement of the steam engine is attributed to 
Mr. William Fairbairn. 

Tue ball valves employed at the Leeds Waterworks are 22 in. in 
diameter, and contain 56 balls. 

Paper parchment may be made by immersing the paper in a con- 
centrated solution of chloride of zine. 

Mr. Dartinaton has erected hydraulic engines for pumping as 
large as 50 in, cylinder and 10 ft. stroke. 

50 tons of coal were burnt daily in warming the Crystal Palace 
during the cold weather of January last. 

Tue copper of commerce has been proved to vary in electrical 
conductivity between the limits of 100 and 7. 

Stones may be rapidly broken for macadamising by being first 
heated and then exposed to the action of sulphur, 

Tue “ numbers” by which the Giffard injectors are known express 
the diameter in millemétres of the discharging orifice. 

Four steam engines were in existence in the year 1714, two of 
them being employed in the coal mines near Neweastle. 

Ir is estimated that 2,000 steam engines of a commercial horse- 
power of 120,000 are in use in the collieries of Great Britain. 

An alloy formed of from one to two parts of cadmium, seven of 
bismuth, two of tin, and four of lead, is said to melt at 150 deg. 

Tue cast-iron plates in the beds of the Richmond Waterworks 
last only two years, in consequence of the action of the water upon 
them. 

Apparatus for mixing ordinary with superheated steam is in 
general use in connection with superheating apparatus in steam 
vessels. 

Ir is estimated that 630,000,000 cubic feet of gas eseape yearly by 
leakage from the gas mains of London, the value of this gas being 
about £14,000, 

Tue ordinary speed for turning cast iron in the United States is 
from 16 ft. to 20 ft. per minute, speeds of from 20 ft. to 25 ft, being 
common with wrought iron, 

Tue friction of one smooth surface moving upon another is no 
greater under any pressure of steam, no matter how gre it, than in 
a vacuum or in the open air. 

Tue “duty” of one ewt. of coal, as burned in rarifying the up- 
cast air in mines, seldom exceeds 17,000,000 Ib, rais a one foot, and 
is often as low as 5,000,000 Ib. 

Ir is estimated that the cotton yarn annually spun in this country 
would reach 600,000 times round the earth, or more than 15° times 
the distance from the earth to the sun. 

Tue cost of pumping water from a depth of 600 ft. in the coal 
mines of Durham and Northumberland has been found to average 
about one farthing per ton of water raised. 

Sream power to the extent of &,760-horse power was added last 
year to the British Navy, the total present power being 137,372-horse. 
9,370-horse power are to be added this year, 

Ir is stated, on the authority of both English and French experi- 
menters, that the injection of air into the veins of the human or 
animal system causes instant and painless death. 

Tne cast-iron rails employed on a few of the American street- 
railways have failed, and are being taken up. The most of those 
used were put down under the directions of an English engineer, 

Tue telegraphic wire crossing the river Kistna, in India, spans a 
clear opening of 6,000 ft. or upwards of 14 miles. The “ wir” is 
a galvanised iron rope, 1} in, in circumference, and weighs 6} oz. 
per foot run, 

Tue late Mr. Loudon stated that every superficial foot of glass is 
capable of cooling one and a quarter cubic feet as many degrees per 
minute as the degree of the external atmosphere falls short of that 
within a building. 

Ir the smallest puncture be made in a submarine cable, so as to 
admit water, it is decomposed, ozone is generated, and this ozone 
attacks the gutta-percha or india-rubber coating with great energy, 
soon destroying it. P 

In a discussion on steam boilers at the Institution of Mechanical 
Engineers, Mr. D. Adamson stated that he knew of many boilers 
7 ft. in diameter working at 100 Ib. pressure, and one of that size 
was worked at 159 Ib. 

Tne amount of sulphur contained in as much ordinary gas as will 
supply a single burner for one evening, generates much less 
sulphuric acid in burning than that produced by the single lucifer 
match used in lighting the gas. 

Wirn a blast pressure of 10 1b, per square inch, a blast furnace 
55 ft. high and 18 ft. in diameter in the boshes, has made 350 tons of 
No. 1 pig metal in one week. The hearth was of the great diameter 
of 10 ft., the blast being admitted through twenty tuyeres. 

One of James Watt's engines, the second erected by Boulton and 
Watt in London, is still in excellent working order at Messrs. 
Combe, Delafield, and Co.’s brewery, Long-acre. It has a 24-in. 
cylinder and 6 ft. stroke, and works at a pressure of 10 Ib. per square 
inch. 

Tue natural floating breakwater at the Cape of Good Hope con- 
sists of marine plants known as the Lamaria Buxmalis, growing toa 
length of from 20 ft. to 30 ft., the lower extremity being attached to 
the rocks, whilst the other is trumpet-shaped and floats on the 
surface. 

Tue Aberdare coal used in the locomotives on the Taff Vale 
Railway burns out the firebars very rapidly, sometimes two entire 
sets in one day, For this reason fragments of fire-brick have been 
spread over the fire-grate, and with this protection the bars last four 
months. 

In addition to the “ passes” mentioned in our last week's abstract 
of Mr. Isbaster’s paper on the Hudson's Bay ‘Territories, we may add 
that another pass in the Rocky Mountains was discovered last 
summer. It is in latitude 44 deg. 30 min., and its elevation is 
6,200 ft. above the sea. 

Tue express tank-engines, made in 1856 by Messrs. Rothwell 
and Co., for the Bristol and Exeter Railway, have 16} in. cylinders, 
24 in. stroke,9 ft. driving-wheels, and a four-wheeled bogie under 
each end. The driving-wheels have flat tyres, and are the very 
largest in diameter now running. 

Arter the Rangoon cable was coiled in the hold of the ship destined 
to take it to India, a large quantity of water at 42 deg. was poured 
upon it, and this water was observed to issue from the bottom of the 
hold at 72 deg., the increase of temperature arising from the spon- 
taneous heating of the cable, which heating had been going on for 


| some time. 


By examining in Valparaiso the copper that had been a great 
while on the bottom of a ship, the presence of silver, which it 
It was in such quantities 


as to form the basis of a calculation, by which it would appear that 
there is held in solution by the sea a quantity of silver sufficient to 
weigh no less than 200,000,000 tons, could it all, by any process, be 
' precipitated, and collected into a separate mass, 
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HIGGIN’S RAILWAYS 
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and the first carriage of the 
train is by means of a draw 
hook of the usual construction, 
but this draw hook may be con- 
nected to the valve gear of the 
auxiliary engine m, so that in 
case an axle or wheel tyre should 
break or other accident occur 
to bring one of the carriages 
suddenly on to the rails, the 
increased resistance thus pro- 
duced would cause the valve 
LP” N rod to act and to admit steam 
to the cylinders of the auxiliary 
engine, thus giving motion to 
the shafts n and i, and bringing 
the other carriages down on to 
Wy the rails and stopping the train. 
The valve-gear of the auxiliary 
engine may also be connected 
by rods and chains or other 
Hi |} suitable means to the guard’s 

van, so that the guard can also 

start the said engine when 
/ required; the guard’s van may 
q also be provided with the re- 

quisite gearing for communi- 
cating motion to the shafts 7 
alt when it is disconnected from 


When 











——— —— the carriages are lowered the 
: = shaft n, or the shaft on the 

















Pia. la shows a section of a rail, according to the invention of 
James Higgin, of Manchester; a is a strong angle iron secured to the 
longitudinal sleeper b by the bolts 61, which are provided with 


countersunk heads. Fig. 1 is an elevation of a railway carriage and 
part of the locomotive engine to which improvements, by the same 
inventor, are applied; Fig. 2 is a plan of the carriage; Fig. 3 is a 
transverse section; and Fig, 4 is a detached view on an enlarged 
scale of the wheel, axle box, and spring, with the gearing for 
lowering the carriage, ‘The carriage may be made to consist of three 
first-class, and two second-class or luggage compartments, the latter 
being at each extremity, but the arrangement of the compartments 
may be varied; ¢ is the framework of the carriage, which is supported 
on the four wheels d, these wheels are to be made about 6 ft. in 
diameter. The wheels are mounted on the axles e, revolving in the 
bearings f; the lower part of the framework of the carriage is 
brought within about 4 in. from the rails of the permanent way, and 
the floor of the carriage marked e! is supported on the beams forming 
the lower part of the framing. The beams of the framing imme- 
diately over the rails are marked c?, and these beams may be covered 
or not with iron plates g as is found desirable; in some cases these 
plates have flanges g' projecting within the rails of the permanent 
way. The bearings fare made with screw nuts f!, in which wok 
the screws 4, two of which have right-handed and two left-handed 
threads ; the lower ends of the screws A are square and fit in sockets 
cast to the bevel wheels A', which are turned round simultaneously 
by the main shaft #, pinions #, cross shafts j, and pinions j!, or by 
any other convenient arrangement of machinery, he carriage is 
suspended upon the springs &, which bear on shoulders on the 
screws A, ae are connected to the framing of the carriage by the 
links &'; the main shaft i is furnished at one end with a conical 
block i, and at the other end with an internal cone i connected to 
the shaft by a spring to compensate for the expanding and contracting 
of the buffers 4, which are made in the usual manner. ‘The shafts i 
of a train of carriages are connected by ,the conical blocks and 
internal cones above described, or by any other suitable couplings 
To the locomotive engine or to the tender may be attached an 
auxiliary engine with two cylinders, as shown at m, in Fig. 1; this 
engine works the crank shaft 2, which forms the continuation of the 
line of shafts i, and when it is requisite to stop the train the engine 
m is started, thereby turning the shafts n and i, and by them the 
screws h; by thus turning the screws A, the carriages are lowered 
from their proper working level until the plates g, or the under 
surface of the beams c?, bear with the whole weight of the carriage 
on the rails of the permanent way, thereby causing a great amount 
of friction, which instantly retards the motion of the train, and 
finally stops it. The steam for the auxiliary engine is shut off when 
the screws have performed the requisite number of revolutions to 
lower the carriages on to the rails, by means of a worm on the crank 
shaft , acting on a wheel in which is a stud for moving the starting 
lever. The same apparatus may be also applied for stopping the 








engine when the carriages have been raised to their proper level. | 


Indexes are placed on the engine and carriages to show the distance 
of the carriage from the rails. The connection between the tender 


| 
| 


| glance, and still endanger the decks, the rigging, and any other 
§ esing, A 


tender, assumes a diagonal posi- 
tion, one of the bearings being 
fixed on a swivel, and the bear- 
ing near the carriages may be 
furnished with a spring to allow 
that end of the shaft to descend, 
and to raise it again when the carriages are again raised. We 
shall hasten to inform our readers if Mr. Higgin’s singular invention 
is brought into use upon any railway made or to be made. 





JEVONS’ IRON-PLATED SHIPS. 


Tus arrangement of the armour plates of an iron-cased ship of 
war, by Mr. 'T’. and Mr. W. E. Jevons, of Liverpool, is intended to 
combine the advantages of an angulated with an upright side. Fig. 1 
is a transverse, vertical section of the side of a vessel of the War- 
rior class, each armour plate being forged at an angle of 90 deg., 
and, with a view of having equal weight for equal height, 34 in. 
has been taken as the thickness of the plates, and 4} in. in the angle | 
to ensure strength at that part. | 

These plates could easily be forged in a cress, with the head of 
the steam hammer shaped to a corresponding angle, from 10 ft. to 
20 ft. long, and it is apprehended that there would be no practical 
difficulty to be encountered in bolting them through the ship’s side. 
It would, however, be almost impossible to carry armour of this 
form round the curves of a ship’s bows and stern, that is, to give a | 

| 
| 
| 
| 
| 





longitudinal set to such angulated plates, which would, therefore, be 
confined to the centre portion of the vessel's length, her bows and 
stern being protected with vertical plates. It is obvious that the 
bows and stern of any ship would from their form be angulated 
armour to some extent, from most positions, from which a shot 
might be fired at them. Several examples of this may be found in 
Mr. J. Scott Russell’s pamphlet, recently published. At page 31 he | 
says, “ At small angles, such as the bow of a fine iron ship presents 
to the guns of an enemy on which she is bearing down, the shot is | 
deflected altogether and turned aside. Iron plates less than 1 in. | 
thick do this effectually. For angles, less sharp, a greater thickness | 
will still suffice to‘turn aside the shot. At still greater angles three 
inches suffice to turn aside the heaviest shot.” 

Fig. 2 is a horizontal, longitudinal section of the vessel's side 
taken through the line marked A, B, in Fig. 1. In order that the 
form of this corrugated armour may not in any way interfere with 
the sailing properties of the vessel, it is proposed to fill the hollows 
of the lower external corrugations with timber, which, filling on 
account of its proximity to the water, would not be much endangered 
by any incendiary artillery. 

The advantages of this system of angulated or corrugated armour 
plates over an angulated ship's side are, more deck room, better ac- 
commodation for crew, and the fact of its form being calculated to 
arrest altogether the progress of solid shot, and drop it into the sea, 
after two concussions, the second being considerably less severe 
than the first, whereas an angulated side will merely cause a shot to 


craft or building, supposing the angulated sided ship to be defending 
a harbour on the other side. 

If Mr. Samuda’s statement, “ That a ship like the Warrior may be 
plated from bow to stern with 6-in. iron, and still be some hundreds 


backing, and transverse iron bulkheads be done away with,” be correct 
and capable of being put into practice advantageously, both to the 
strength and to the shot-resisting powers of the vessel, there must 
also be sufficient margin in the weight of such a war ship as this to 
make the upper deck strong enough to keep out shell, or even proof, to 
some extent, against the elevated and vertical fire of solid shot; to 
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of tons lighter than that vessel, provided the inner iron side, timber 





which last, it may be remarked, that the vessel's side is in no more 


danger, though “angulated,” than the side of an ordinary man-of- 
war. In carrying out this last suggestion it is considered that a 
solid Butterley Deck Beam would be required on every frame. A- 
partially shot-proof upper deck is shown by dotted lines upon the 
section Fig. 1. 


Foreign anp Coronrat Jottines.— The express trains between 
Paris and Marseilles, a distance of 600 miles, are to be accelerated so 
that two hours may be gained on the journey.—The Peninsular and 
Oriental Company have recommenced running steamers between 
Japan and Shanghae twice a month, to connect with the mail line 
for England and overland. This arrangement formerly existed till 
the steamers were bought by the Government for transports after the 
commencement of the China war. 


City Rarmways.—Petitions presented to Parliament state that 
the railways projected into the eentre of the city will have the 


| effect of removing some 30,000 poor persons from their homes, and 


the petitioners pray that no railway bill may be made law that will 
tend to the destruction of the houses of the poor, unless it be at the 
same time provided that houses for at least an equal number of the 
same class of people shall have been first erected in the immediate 
neighbourhood of those parts of London through which the metro- 
politan lines are intended to pass, 


Frencu Ratteway Trarric.—The increase in the traffic through 
France this year, still continues. The last weekly return of the Paris, 
Lyons, and Mediterranean line exhibits the immense increase (on only 
two additional miles) of £20,085, and since the commencement of the 
year the augmentation has been no less than £130,000, while on the 
London and North-Western—thanks to the “unrestricted compe- 
tition” which prevails in England—the advance has barely amounted 
to £10,000. The increased traffic on the great French arterial line 
has been mainly derived from merchandise, which figures in the 
last weekly return for £63,799, while passengers yielded the com- 
paratively small sum of £19,837. From this it would appear that 
the commercial resources of the south of France are being much 
more actively developed than hitherto. 
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TO CORRESPONDENTS. 
Sgt Sevetrtning the volume can be had from the publisher, price 2s. 6d. 


%e* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, d&c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 

umn. 

T. G.—We know of no such apparatus. 

ViaTor.—We cannot iaform you. We would suggest that you write to the 
editor of the Builder. 

D. B—We do not think that the Society of Arts has ever offered a reward yor 
the discovery of perpetual motion. 

E. T. W.—The appointments have been open yearly for the last few years ; but 
it is impossible to say how many engineers will be required. 

F. A. J.—The principal offices of the Indian railway companies are in Lon- 
don, and they have no agents here. The offices of al/, or nearly all, the com- 
panies are in Old Broad-street and New Broad-street, 

H. J.—There is not suicient ascertained data to answer your questions satis- 
Sactorily. The steam discharged up the blast pipe is, ordinarily, equal every 
‘minute to that generated from 1 to 14 cubie feet of water ; whilst it is known 
that, by using steam of nearly fu'l pressure from the boiler in a continuous 
1-in. jet, that evaporated from 15 or 20 cwrie feet of water per hour, will suf- 
Jice for the blast. Wedo not suppose that the intermittent action of the ordinary 
blast is beneficial in promoting a draught. The resistance to the exit of the 
same weight of steam is the same at the blast orifice as at the chimney top. 

Heat AND STEAM.—Mr. Williams sends us a letter in which he gratuitously 
assumes that “ a fair opportunity of defending, in THE ENGINEER, the scientific 
views and statements by which I have endeavoured, in my treatise, to illustrate 
and apply the theories of the immortal Dalton, is, for the present, denied me.” 
The only thing which we have denied to Mr. Williams (and we should 
deny it to any correspondent who had the bad taste to ask it) is the privilege of 
addressing the Bditor of Tuk ENGINEER as “ your writer.” If this be 
necessary to the illustration and application of ** the theories of the immortal 
Dalton,” then must the disciples of that great chemist seek a field for con- 
troversy in some other journal whose editorial estimate of self-respect differs 
greatly from our own, We trust that Mr. Williams has not decided to 
abandon the defence of his doctrines upon the erroneous idea that we shail, at 
the same time, cease to discuss then in connection with the important subjects 
to which they relate, 








PAPIER MACHE. 
(To the Editor of The Engineer.) 


Sir,—If not'too great a trifle to be noticed in your correspondents’ 
column, would you have the kindness to inform me how to mix paper, 
paste, or glue, or whatever may be in the manufacture of papier 
maché, so as to obtain a light, hard cast from a mould ? : a 





MEETINGS NEXT WEEK. 

INSTITUTION OF CiviL ENGINEERS. — Tuesday, March 19th, at 8 p.m., 
discussion upon Mr. Murray’s paper ‘‘ On the North Sea or German Ocean.” 

Society or Arts.—Wednesday, at 8 p.m., “On the Economic History of 
Paraffine.” By Charles Tomlinson. 

CIVIL AND MECHANICAL ENGINEERS’ Society.—Thursday, at half-past7 p.m., 
on the Best Means of Relieving the Street Traffic of London.” By Mr. W. 

utt. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same vate for the space they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment, 

THe ENGINEER can be had, by order, from any newsagent in town or country 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
THE ENGINEER is registered for transmission abroad. 


Letters relating to the advertisement and publishing department of this paper are 
to be addi d to the publisher, Mr. BERNARD LUXTON ; all other letters and 
communicutrons to be addressed to the Editor of Tuk ENGINEER, 163, Strand, 
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MANUFACTURE OF IRON. 


WE shall never despair of the ultimate discovery of means 
for greatly cheapening the manufacture and on gps, the 
quality of iron and steel. The ——e process, and the 
subsequent discovery of the hot blast, were at once simple, 
applicable, and unmistakably advantageous. So was 

eath’s combination of coal tar and black oxide of manga- 
nese, as applied in the production of steel. The process of 
puddling steel which, as far as recent patent litigation on 
the subject has made us aware, was first practised in 
Staffordshire, in 1845, was another decided stride in the 
general progress of improvement. The general idea that 
oxygen, whether from the air or in other substances, was 
the essential, if not the sole, requisite in eliminating the 
impurities of iron, had svontiied fora long time before 
Mr. Bessemer put it directly to proof with admirable, if not 
entirely satisfactory, results. But, in the meantime, hardly 
any advance has been made in our knowledge of the real 
nature of iron, or of the specific effect of any purifying 
agent, employed in its production. The most ingenious 
speculations have been advanced in respect of fluxes, and 
the chemical combinations which they may induce. There is, 
even yet, hardly a week in which materials known and 
used, almost a century since, in the blast furnace, puddlin 
furnace, or melting pot, are not, in some way, embrace 
in metallurgical patents. Salt and saltpetre, clay and 
manganese, lime and brick dust, charcoal powder and 
grindstone sludge are still re-discovered to be wonderfully 
efficacious in removing impurities, occasionally, perhaps, by 
the substitution éf others still worse. All these substances 
have been tried and found wanting by Mushet, Rogers, 
Shafhautl and others, and the experience with alloys 
has been hardly better. We have had argentiferous steel 
and nickeliferous steel, iron with calamine and iron with 
manganese, iron with titanium and iron with tungsten, but 
we doubt if there be any iron in the market in which a 
voluntary combination with either of these substances has 
been productive of advantage. All we have done with 
manganese and iron has never turned out in the manufac- 
ture of Denamora bars; nor has the fusion of English pig 
with alumina resulted in the production of wootz. That 
we shall finally penetrate the mysterious connection which 
exists between a given iron and its constituent “ im- 
purities ” is possible, although our attempts thus far have 
— hardly more promise of success in reproducing a 

efinite quality of iron by voluntary metallic mixture than 





we should expect in the attempt to convert pine timber into 
oak, or amorphous sandstone into Roman cement. 

The problem of converting pig into wrought iron, 
whether we are to call the process decarbonising, desili- 
catising, or otherwise, is one which has engaged great 
attention ever since, perhaps, the time of Tubal Cain. Hard 
manual labour has always entered into the process, except- 
ing only in Bessemer’s mode and in a few attempts, more 
or less successful, to make wrought-iron directly from the 
ore. Nothing like the puddler’s hook has been found to 
effect the thorough washing of the iron in the cinder, and 
the importance of the “ skill” of the puddler is proverbial. 
For the last twelve years at least, however, efforts have 
been made to apply machinery to puddling, so as to dispense 
with manual fe ll One patent taken out for a puddling 
machine was that of Captain Warren, the patentee of the 
Warren Girder, in 1853. This machine consisted of a 
cylinder of wrought-iron, lined with fire-brick, and revolving 
on a horizontal axis. The interior of the lining of this 
cylinder was so formed that the melted iron would move 
alternately from end to end as the machine was slowly 
revolved. We are not aware whether a machine of this 
kind was ever made and set at work, and we cannot say, 
therefore, that it would really effect any puddling at all. 
It is doubtful, even, if the iron would rise at all on the 
rising side of the cylinder during revolution, whilst it is 
obvious that, if it did, its return would be in a gentle flow, 
quite unlike the motion most desirable among the particles 
of the iron in puddling. If actual trial, however, 
should prove that iron can be puddled by Captain 
Warren’s machine, constructed in exact accordance with 
his specification of 1853, then he has decidedly stolen 
amarch upon some of his contemporaries. Mr. William 
H. Tooth has a patent, dated 2nd of February, 1860, which 
also includes a revolving cylinder lined with firebricks, but 
no motion of the iron, in the direction of the length of the 
cylinder, is attempted. The lining presents longitudinal 
ridges, upon which the iron, whilst “ fermenting,” is taken 
up, afterwards falling again to the bottom. The iron is in 
fact churned with a slow motion, and of the actual con- 
version from the easily fusible pig to the cohering malleable 
bloom there is no doubt at all. Something has been said 
to the effect that Mr. Tooth’s patent is void, inasmuch as 
he abandoned his first provisional protection, dated 3rd 
August, 1859, and obtained a new one for the same thing 
on the 2nd February, 1860, one day less than six months 
after the first protection. No publication of the first pro- 
visional specification was made until a few weeks after the 
second protection was obtained. The only question is 
whether a patentee has a right to two successive provisional 
protections upon the same thing. We do not think that 
the patent laws contemplate such a privilege, although it 
cannot be said that its grant actually compromises public 
or private interests. If Mr. Tooth’s invention prove really 
good, he and the wealthy parties who, we understand, are 
associated with him, will not be so fortunate as to escape 
the common experience of meritorious patentees, that of 
being harrassed with litigation upon every opportunity. 

A French patentee, the Baron de staing (whose 
English patent was issued in May, 1858, in the name of 
Mr. Clark, of Chancery-lane), is now engaged in perfecting 
a process in which melted iron is dropped in a small jet or 
stream, close to the centre of the upper horizontal surface 
of a circular disc, 10 in. in diameter, and revolving 2,000 
times a minute. The centrifugal force thus imparted to 
the melted metal divides it into exceedingly small granules. 
These are afterwards oxidised by exposure to moisture and 
to air, and are then melted, either in a crucible or in a 
reverberatory furnace, with pig-iron, the oxygen of the 
granulated iron uniting with the carbon and other foreign 
matters of the melted pig. This appears, on first sight, to 
resemble in principle the Uchatius process of making steel, 
although a closer inspection renders the distinction suf- 
ficiently apparent. We know nothing of the qualities of 
the iron made by this process, and allude to it only to 
inform our readers of what is being done. However much 
we may be in the dark respecting the rationale of iron 
making, and the best metallurgists confessedly are so, we 
shall, as we have already remarked, still confidently await 
some signal improvement whereby a great part of the coal 
and labour now expended may be saved. 


THE ADMIRALTY AND IRON SHIPS. 


HE must be very slow indeed in discerning the signs of 
the times who does not see that the dawn of a new era in 
the management of our administrative affairs is breaking 
upon us. In the matter of Admiralty affairs especially a 
new order of things has become inevitable. Sir Baldwin 
Walker may steam southward as fast as the Narcissus will 
carry him from the worry of Parliamentary committees; 
the House of Commons may appoint and revoke the ap- 
pointment of such committees as fast and as frequently as it 
pleases; ministers and ex-ministers, secretaries and ex- 
secretaries, may mystify matters to the full extent of their 
ability ; ets notwithstanding all this, the routine of 
Whitehall will undergo great and inevitable modifications. 

Let us look for a moment at a few omens. A fortnight 
ago a discussion on iron-plated ships of war—a purely 
Admiralty question, strictly speaking—was announced tc 
take place at the Society of Arts under the auspices of a 
scientific institution; and who attended it? The new 
Controller of the Navy, the Inspector General of Fortifica- 
tions, the Government Committee on Iron Plates ; the Royal 
Commission on Dockyards, a group of peers of the realm, 
including Earl Grey, the Earl of Airlie, and others; 
numerous members of the House of Commons, and admirals 
and captains too numerous to mention. An ex-First Lord of 
the Admiralty occupied the chair. Hour after hour, 
morning and evening (and the next morning likewise), 
did these high official, ex-official, and non-official persons 
sit side by side, and listen with eagerness to the dis- 
cussion of a subject which technically and formally, 
as we have said, was purely a matter for the consideration 
of the Admiralty alone. Again: on the following Monday 
evening Captain E. Pellew Halsted, R.N.—an officer whose 
letter to the Zimes some months since produced such a 





turmoil at Whitehall—delivered a lecture on iron-cased 
ships at the Royal United Service Institution ; and then 
again was assembled an audience which included not a few 
official persons, and which listened, as the event showed, to 
statements that twenty, or even ten, years ago would have 
made such a company tremble almost as much as treason. 
Yet again; in the House of Commons on Monday last, in 
introducing the navy estimates for the year, Lord Clarence 
Paget himself, the mouth-piece of the Government, actually 
paused to compliment the Institution of Naval Architects 
for the services which it was rendering, and to tell its 
promoters that “the Admiralty” were watching its pro- 
ceedings on the iron-cased ship question not with interest 
only, but also with hope of profit. Are not these things 
indications that an openness and freedom of spirit are 
making progress in quarters where nothing but mystery, 
and exclusiveness, and suspicion has forages found entrance ? 
And can openness and freedom find favour in a Government 
Department without introducing a train of improvements 
with them? We believe not. 

It must be acknowledged, however, that if Lords of the 
Admiralty are about to shake hands all round with the 
general public, or even with their own subordinate officers, 
they must prepare themselves for some rough and honest 
grips, which may prove painful, though friendly ; and few 
will be likely, we suspect,to grip them more cordially or 
more effectively than the officer just named, Captain EK. P. 
Halsted, whose lecture of the ath inst. we are here about 
to notice. We remember but few lectures to which we 
listened with so much interest, or to which we look back 
with so much approval as to this. It was altogether an 
able, faithful, contident statement, conceived with much 
skill, wrought out with much industry, and delivered with a 
firmness—we may say a bravery—in every respect worthy 
of a British naval officer. Moreover it was full of facts. 

Capt. Halsted spoke with the sanction of the Admiralty, 
its sanction not, probably, for his assertions, but for the 
publication of his views in the form of a lecture. And 
this is an important circumstance, because, as Commodore of 
the Steam Reserve Flect at Sheerness for several years, he 
was in possession of much professional information, espe- 
cially with reference to the official gun trials made with 
the Trusty floating-battery at Shoeburyness. In his lecture 
of the 4th, however (which is to be followed by a second 
on Monday next), Capt. Halsted said very little of the 
Trusty, or indeed of iron-cased ships of ‘any kind: he 
restricted himself, by preference, to a review of facts con- 
nected with the introduction of iron ships into, or rather 
their exclusion from, the royal service. He is, we may 
say at once, not only favourable to the use of iron as a 
material for Government shjp-buildin z, but is profoundly 
and eloquently indignant at its long disuse. He claims no 
less than a dozen advantages for iron as compared with 
wood ; and finds but two drawbacks to set off against them, 
viz., the liability of the bottom to foul—a matter which 
we very recently discussed—and the tendency of the ship to 
falsify her compasses, to which we shall draw attention 
at some length in a future article. In elaborating his 
views he (as may be expected) goes over much of the 
ground which we recently traversed in discussing Mr. Scott 
Russell’s pamphlet (selecting his path with much sagacity 
and treading it with extraordinary confidence) until his 
narrative brings him into collision with Sir Howard Douglas, 
from whom he differs with “ the truest and most respectful 
regret.” He says :— 

“ Tn our respective views of the relative merits of wood and iron 
for ships of war, I differ from Sir Howard as perfectly as black does 
from white, and it is out of his own armoury I intend to take the 
choicest weapons wherewith to establish my point against his: but 
if presumptuously I should succeed, in however small a degree, in 
effecting the good I aim at, I am well assured that none more than 
Sir Howard will sincerely rejoice, although public benefit should be 
elicited in a direction the very reverse of that in which he himself 
has so long, and honourably, and earnestly laboured for it.” 

Readers must peruse the lecture itself for the details of 
the war which Capt. Halsted wages against Sir Howard 
with so much vigour and persistence. One obvious conside- 
ration results, however, from this part of the gallant officer’s 
remarks, viz., that it is imprudent for Sir Howard, at his 
great age and with his infirmities, to attempt to hold his 
own against the young armed men whom his late 
“ Postscript” has challenged to the field. Sir Howard is 
eighty-three years of age, we believe, and has sadly failing 
eyesight ; he is also an invalid from other causes. It is 
time, therefore, we respectfully submit, that he ceased 
“breathing and sounding beauteous battle,” and solaced his 
declining days with the memories of a long, laborious, 
patriotic, and most useful life. It is almost a piteous sight 
to see this half-blind and universally-honoured old man 
standing bent in the field of battle, his arm drooping with 
the weight of his own sword, and yet compelling such com- 
paratively young men as Mr. Scott Russell, Capt. Halsted, 
Capt. Coles, and a host of others, to gather round and slash 
him simultaneously. We confess to have read with posi- 
tive pain a printed correspondence between Capt. Coles and 
Sir Howard which has just come into our hands, and in 
which we see the noble old veteran shrinking perforce 
from demands and challenges (brought, doubtless, upon 
himself) that would heavily tax the energy and patience of 
young and buoyant minds. 

The great feature of Capt. Halsted’s lecture is its expo- 
sure of the disastrous effects which the preponderant power 
of politics has produced in naval affairs, especially in refe- 
rence to the introduction of iron into the royal service as a 
shipbuilding material. His account of the celebrated 
gunnery experiments upon the Ruby in 1846, which were 
made, he contends, for the express purpose of condemning, 
for political purposes, the contemplated use of iron, is 
one of the most extraordinary revelations ever made 
public. Built originally of plates but one-eighth of an inch 
thick, and with ribs very far apart, the Ruby had been 
worn out by several years’ service, and was condemned as 
unsafe. The heads of her rivets were quite gone, especially 
internally; the deck was also partly removed for the pur- 
pose of lifting the machinery out previous to the experi- 
ment, and this made her still weaker; while the plating 
between the ribs yielded so much to the foot as to lead to 
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the conclusion that it could not safely bear a man’s weight. 
“In this state the Ruby was placed before the broadside 
gunnery three-decker at Portsmouth, for the purpose of 
proving what would be the effects of shot on the 
sides of new iron ships, the thinnest portion of which 
was of half-inch plates, and varied from that to three 
quarters of an inch in thickness. She afforded practice 
for two days: forty shots in all being fired through her 
from a distance of 450 yards, with all guns, and all 
charges, from the 10-inch Paixhans to the 32-pounder 
carronade, and in all cases with complete success (!) ;—the 
vessel being swung round during the operation, so as to 
receive her full share of punishment, ‘ end on > as well as 
‘ broadside on’—all effects, of each shot, being minutely 
described, and measured, and pictured, and duly reported !” 
Even if her plates had been sound, pistol practice, or at 
the utmost distance musket practice, was the only practice 
which could truly or rationally be brought against the 
Ruby as a target; and the only serious experiment for 
which, in her actual condition, she was truly fit, was that 
of the school-boy with the tallow candle, which, as Captain 
Halsted grimly, but humorously, says, “ there is every 
reason to believe would have been tried with as ‘ complete 
success’ as that of the 10-in. 84-pounder, and certainly 
with far more regard to the character of a British three- 
decker.” Yet this base experiment answered the end of 
the Admiralty of the day, by effectually blinding Parlia- 
ment and the country ! 

It will be admitted, we think, that the exposure of such 
facts as these is a bold procedure on the part of an active 
naval officer; the object of the author, however, not only 
justifies it, but wins for him our genuine admiration, and 
should secure to.him the friendly approval of every 
thoughtful man in the kingdom. Here is his justification :— 

“ It is very painful, and even humiliating, to be compelled thus to 
write of what ought to have been, if required at all, a serious 
Government duty: and, as an Englishman, nothing should induce 
me so to expose, possibly to foreign criticisms, the workings of our 
national peculiarities, and the mode by which a great people has been 
so long deluded out of the employment of their most envied gifts, to 
the noblest purpose of which they are capable, were it not for the 
hope of thereby leading to a truer reconsideration of this whole 
subject, and to a change of course from what may seem to many, 
besides myself, as a spurning at the gifts of Providence, for the sin 
of which we are all now suffering.” 








Captain Halstead asks,and we ask with him, for a change, 
viz., that henceforth Government experiments shall not 
be made secretly and exclusively, but openly, and in the 
face of the professions. This change must come; may 
it come speedily ! 

Next Monday Captain Halsted will lecture more parti- 
cularly upon the iron-cased ship question, to which we 
shall return on a future occasion. 


ENGINEERING EDUCATION. 








WE cannot forctel whether, in the progress of “social | 


science,” companies organised to carry out works of con- 
struction will ever choose their engineers according to the 
results of competitive examination. It may come to that, 
although it is not likely that the value of a “name” will 
ever be entirely overlooked. There would be cause for 
much solicitude, however, on account of the profession, 
were its members to be subjected to such an ordeal now. 
Enginecring talent, and exceutive abilities of even the first 
order, are only rarely found in conjunction with that readi- 
ness of reference and reply which would best serve a can- 
didate in the examination in question. Our foremost 
engineers seldom appear to advantage under the cross- 
examination of skilful members of parliamentary com- 
mittees. ‘To many of the questions which an engineer 
should be expeeted to answer the reply is given that he 
has devoted no attention to the subject, the curtness of the 
intimation implying the conviction that no engineering 
attention is necessary, in fact that it is a matter for the 
consideration of somebody else, cither above or below the 
engineer. So in the Institution. Whatever may be the 
merit of the papers read, the discussions are mostly of an 
empirical and desultory character. It is but seldom that 
these discussions disclose anything which could challenge 
admiration, either for the professional ability, argumen- 
tative skill, or the facility of expression of the disputants. 





material to the greatest utilitarian purpose be indispensable 
to excellence, then were the aqueducts of Rome and of 
Carthage unworthy of admiration, and later engineering 
works, the merit of which has been recognised by men 
of cultivated tastes, would be stamped with disapproval. 
Young men, who would choose their profession rightly, 
are in some little danger of mistaking the essentials to 
such an engineering education as will command the kind 
of success of which we have spoken. That it is to be 
attained better by apprenticeship than in any other way 
we do not for a moment question. Seven years with a 
high-minded, experienced engineer, in active practice, 1s 
better than would be a full course in all the Ecolés Poly- 
techniques of Europe. But, whilst there must be a great 
amount of drawing, tracing, and taking out of quantities 
in every leading engincer’s office, a continuance in these 
employments is almost certain to weaken those natural 
powers of the mind upon which an enginecr must mainly 
depend for success. Drawing and mathematics, as a part 
of an education, tend to impart habits of accuracy, a matter 
of great importance certainly, but the mere draughtsman 
and mathematician, whilst morbidly sensitive to errors of 
forms and formule, may be, and more commonly is, unable 
to detect fundamental errors in location, choice of founda- 
tions, and mode of structural execution. We would by 
no means go so far as to say that a knowledge of drawing 
or mathematics is a disadvantage to an engineer, but the 
inference deducible from general facts is that high 
attainments in these respects are incompatible with corre- 
sponding practical ability. The most valuable knowledge 
which a young engineer can acquire is, in our opinion, 
that whereby he may detect the hidden qualities of the 
ground on which his works are to be founded, decide un- 
derstandingly how best to adapt those works to the 
necessities of the situation, and how best to direct the mode 
of their execution. 


development of a work, will almost inevitably result in the 
accumulation of a kind of knowledge which will serve the 
most varied and most important professional purposes. 
What a young engineer, with fair natural gifts, might 
thus acquire in a reasonable time, would constitute a stock 
of knowledge of which many veteran engincers are still 
destitute. A habit of reasening, step by step, upon any 
work, brings out latent resources of the mind, and cultr 
vates that power of judgment upon which, almost more 
than all else, the success of an engineer must depend. It 
is this power whereby the engineer when dealing, 
mentally, with perhaps a hundred plans, all more or 
less appiicable to the conditions of the case, selects the 
right one. This faculty is a thousand times superior, 
in its general advantage to mankind, to that brilliant 
facility of origination or invention upon which popu- 
lar attention is more likely to be concentrated. It is 
because that judgment is cultivated chiefly by reference to 
cases immediately within individual acquaintance that its 
possession cannot be imparted, and it is because it degene- 
rates so rapidly under generalisation that we hear so little 
of it, whilst we are all conscious of its final importance. 
The mere general knowledge of how to lay out and con- 


| struct a railway, a bridge, dock, or harbour, is now almost 


as common as a knowledge of polities, and the faculty of 
preparing pictorial representations of such works is but 
little less general in its distribution. Yet, notwithstanding 
all this, a good knowledge of penmanship would almost as 
soon constitute a good author, or a knowledge of the word- 
ing of legal instruments a capable barrister, as would the 
kind of knowledge in question establish the reliability of 
an engineer. ‘The more young engineers familiarise them- 
selves, not merely with the theory of, but the practical 
execution of, practical details, the more independent will 
they find themselves in the practice of their profession ; 


| and, therefore, the less likely to be overshadowed by the 


But few strong points are made, and a woray debate, in | 


which there is nothing important to sum up, may extend 
over two, three, or more evenings without, so far as any 
attentive listener ean perceive, at all advancing the 
subject in dispute. Now, in saying all this, which is 
notoriously true, we would attach no conclusion to 
the effect that our engineers are any the less 
worthy of contidence in the strict discharge of their duties. 
When it comes to a knowledge of practical engineering 
they are, if we are to judge them by their works, ihe best 
educated engineers in the world. As a class they will 
match any other in comprehensiveness of design, and in 
prudent and thorough execution. 
trustworthy, and that is almost all that need be desired, 
but, as a body, they are far from being accomplished. The 
French ingenieurs cirils are altogether more “ tinished,” the 
German engineers are more profound, and the Americans 
are more daring. When we push the comparison more 
closely, we shall tind that those of our engineers who have 
been most successful have not been those who have had the 
readiest command of that kind of knowledge which can be 
imparted to a student in engineering. Success has been 
attained more through personal qualities than any aequire- 
ments; sound judgment in taking in the natural features of 
an undertaking, and tact in managing those by whose co- 
operation it was to be carried out, taking precedence of nice 
knowledge of mechanics and the calculus. Then, again, 
British engineers are seldom stinted for means, and a 
surplus of strength in their works has never been taken as 
a defect, to be set down against them. In America every- 


thing is judged by a money standard, and the merit of 


engineering works is apparently taken to be in the inverse 
ratio of their cost. Practical’ as we are in England, we 
have never come quite to this view, and we take some pride 
in contemplating a different, and, as we think, a higher 
standard of excellence. If the application of the very least 


English engineers are | 





greater executive power of the contractor, who, when deal- 
ing with engineers of the drawing-office, invariably gains 
the start of them and wins the first prizes for himself. 


THE CIVIL ENGINEERS’ SOCIAL STATUS. 


More than twenty years ago one of the famous band of 
Edinburgh Reviewers remarked that “the gigantic steam 
vessel which expedites and facilitates the intercourse of 
nations, the canal which unites two distant seas, the 
bridge and the aqueduct which span an impassable valley, 
the harbours and breakwaters which shelter our vessels in 
peace and war, the railway which hurries us along, and 
the light beacon which throws its directing beams over the 
deep, address themselves to the secular interests of every 
individual, and cbtain for the engineer who invented or 
planned them a high and well-merited popular reputation.” 
We quote words written in the days when Toryism was 
rampant, when no Great Eastern was the marvel of two 
hemispheres, when no Great Western engine glided away 
to Exeter at fifty miles an hour, when the electric light was 
unknown, and when Portland possessed no breakwater, and 
Liverpool few docks—we have quoted words which fore- 
shadowed the renown which the profession would attain, 
nor in this respect have its members left unsupported the 
cloquent language of the essayist. Has the social position 
of the civil engineer advanced with the reputation his 
talents have won for him? Weare as much entitled to ask 
the question, and to busy ourselves about what some may 
think a conventionality as to inquire into heat and steam, or 
the safety and durability of the works the engineer con- 
structs—-we are entitled because every educated man added 
to our ranks aids the cause of science—and educated men 
will not so completely victimise themselves for a scientific 
sentiment, however grand, as to join a profession which 
society taboos on account of the uncouthness of its members, 
or the savage manners of some of its more important dons. 
The truth about a profession may as wel: be told by its 
friends as its enemies, and we confess to being in the 
humour for a little plain speaking on a not unimportant 
subject. Perhaps few of our readers have ever considered 
what it is that makes our profession so grand and 


so entitled to cope for position with the Lord Chan- 
cellor in his wig, or the great duke in his uniform. 


A practical habit of ascertaining the | 
reason for, and general sufficiency of, every step in the | 





It is the individuality of its members which mag- 
nifies it. The clever solicitor and the acute parlia- 
mentary agent make their fortunes and retire, selling 
their business ; the architect even may do the same; but 
the barrister, the soldier, and the engincer can never sell 
theirs ; they are all employed for their individual qualifica- 
tions, and if they die no purchasing successor can be heard 
at the bar, or in the field, or in the committee room, unless 
otherwise capable. In the presence of this intellectual 
equality is the social status of the civil engineer at all what 
it should be ? and if not, why not? We think we find the 
answer in the remarks which an acute man of the world 
would make to a son who was yearning after intellectual 
exertion, and thinking of the field which engineering would 
afford. ‘My dear boy,” such a man would say, “by all 
means go into the profession if you are disposed. Whatever 
your companions, you know you are always a gentleman by 
birth; but there is no question that the creation of engi- 
neers during the railway mania gave the profession a bad 
social start, and the more recent exportation of third-rate 
men to India to assist in the construction of railways there 
has given engineers a bad name among the military 
and the civil service in the East. It is notorious that they 
are not remarkable for even professional courtesy amongst 
ach other, and that the president of the Institution will 
exchange personalities with some brother in the profession 
at their weekly meetings. In short, my boy, go ; but I would 
rather you went in for Woolwich.” ‘This we believe to be 
pretty much what a man of the world would say. We 
need hardly make the remark, that such worldly sentiments 
are not our views. It is unnecessary to assert the dignity 
of thought which we hope has ever characterised this 
journal, by saying that we despise a mind which cannot 
throw itself into the high road of intellect without a glance 
at the ditch which conventional forms has placed at its 
side; but whatever our own tone of thought, we know well 
that the wisdom of the man of the world is what governs 
mankind, and keeps from our ranks those who might be an 
ornament to it. Do we propound a disease without sug- 
gesting a remedy? Far from it. In this country there is 
nothing so easy as the work of raising yourself to the con- 
ventional rank which “ society” demands you should 
possess. If it is easy for an individual it is equally so for 
a body of men. It is neither necessary to a—a—like a 
“ plunger” or dress like a light infantry man. A gentle- 
man need not be seen in the Row, nor does fop’s alley give 
him greatness ; but it is necessary that he should evermore 
preserve that courtesy of demeanour which characterises 
the true gentleman. If it happens that his talent for bridge 
construction, his aptitude for giving evidence, or his pecu- 
liar facility for calculating should have raised him to any 
eminent position, then it more than ever behoves him to 
throw off any natural habit of the “ bully ” begotten by an 
irritating intercourse with deviating contractors, and govern 
an assembly over which he may happen to preside, by the 
gentleness which can as easily secure respect as it will 
inevitably raise its possessor and the profession of which he 
is a member in the minds of the public out of doors. 


THE GREAT EXHIBITION BUILDINGS. 

THE drawings of the new Exhibition buildings have 
been opened to public inspection. Those who have 
seen them can hardly fail to have been impressed 
with the appropriateness and beauty of the designs, and 
with the prospective grandeur of the Exhibition itself. 
The first Great Exhibition building was a wonderful affair, 
but there are many wonderful things which are not 
beautiful—the skeleton of a mastodon for example. The 
buildings about to be erected at Kensington Gore will 
possess a specific architectural character, and will also 
surpass the Hyde Park palace in extent and completeness. 
According to the plans exhibited, which it is understood 
are to be followed in all essential respects, the buildings 
are not quite so large as the 7imes, in an article yesterday, 
makes them out. The frontage of the picture-gallery in 
Cromwell-road will be 1,152 ft., and the brick walls of this 
building will be nearly 60 ft. high. The greatest height 
of the central entrance will be about 100 ft. The main 
Exhibition building, extending from the Exhibition-road 
1,150 ft. to Prince Albert-road, and averaging nearly 
700 ft. in width, will adjoin the picture-gallery. An 
imposing recessed entrance from the Exhibition-road will 
open to an octagonal rotunda 135 ft. in diameter, 
over which is a glass dome, also 135 ft. in diameter (not 
160 ft. as the 7imes has it), and about 230 ft. high. In 
front of the visitor, as he enters the rotunda, is the great 
nave, about 850 ft. long and 85 ft. wide, and terminating in 
another rotunda, surmounted by a dome, the latter being 
duplicates *of those at the east end of the building. 
Transepts of a total length of nearly 700 ft. extend north 
and south from each rotunda. Along the Prince Albert- 
road will be the “ annex” for machinery, 870 ft. long and 
200 ft. wide, or of the same size as the great railway station 
at Birmingham, the largest railway station ever erected. 
The buildings will adjoin, and partly enclose, the Horti- 
cultural Gardens, and they will cover twenty-six acres 
of ground, that of 1851 covering twenty three acres. 
The proposed buildings contain 1,140,000 square feet 
of flooring, or about one-sixth more than was put 
down in the great building in Hyde Park. The con- 
tract price of the latter was £80,000, whilst the new 
buildings under notice are expected to cost £300,900, 
although the contractors, Messrs. Kelk and Lucas, under- 
take their erection for £200,000, the payment of the 
additional £100,000 being conditional on the success of the 
exhibition. The arrangements for lighting the buildings 
are different from those of the former building, the roofs 
being of wood, painted within, whilst the lighting is 
through clerestories, 20 ft. high, along the sides of the 
nave and transepts. That the buildings will, in all 
respects, be greatly superior to that of 1851, there seems to 
be but little room to doubt. 








New Work at Portsmovura.—Messrs. Grissell’s contract for the 
erection of the new coaling jetty at Portsmouth dockyard will be 
complete in about a month's time. 
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LAW INTELLIGENCE. 


NORFOLK CIRCUIT. 
AYLESBURY.—Marcu 8 
Nist Prius Covrt.—(Before Mr. Justice Wiut1ams and a Special 
Jury.) 


BLISS v. THE LONDON AND NORTH-WESTERN RAILWAY COMPANY.— 
FREMANTLE, BART., v. THE SAME. 


Mr. O'Mattey, Q.C., Mr. Power, Q.C., Mr. Keane, and Mr. Couch 
represented the plaintiffs; Mr. Bovill, Q.C. (specially retained), Mr. 
Henry Mills, Q.C., and Mr. Stephenson were for the defendants in 

pases. 

“~~ a cma that the two actions should be tried together, and 
that the amount of damages, should the plaintiffs succeed in esta- 
blishing their right to recover against the defendants, should be 
ascertained by arbitration. The damages sued for were occasioned 
by a fire which occurred on the 2nd of May, 1860, at 40 clock in the 
afternoon, on premises called “ Moco Farm,” in the parish of Swan- 
bourne, in this county, then in the occupation of Mr. Bliss, as tenant 
to Sir Thomas Fremantle; the plaintiffs alleging the fire to have 
been caused by a hot cinder ejected from a locomotive engine, known 
as No. 62, dragging a train of thirty-two empty wagons on the 
Oxford and Bletchley line (a branch of the London and North- 
Western), which passes the farm premises at a distance of 43 ft. from 
the rickyard. ; 

The plaintiffs’ case was that the fire must have been caused by a 
hot cinder from the engine, the fire breaking out within a few 
seconds after the train had passed, and there being no other assign- 
able cause to account for it; that the defendants, when first applied 
to for compensation, did not dispute their liabilit *, but that during 
the correspondence the decision of the Court of Exchequer Chamber 
in the case of “ The Taff Valley Railway rv. Vaughan,” to the effect 
that a railway company is not responsible for 2 fire accidentally 
caused by acinder from their engine, unless negligence in fact can 
be proved against the company, first suggested to the present defend- 
ants the notion of disputing their liability. The present plaintiffs 
contended that the case cid not apply, inasmuch as the now defend- 
ants had been guilty of negligence in fact in using “an engine of 
peculiar danger ;” and, moreover, that there was negligence on the 
part of the engine-driver in working the engine, causing it to emit 
sparks. ‘In support of their case the plaintiffs called a man and a 
boy, the only two persons on the premises at the time of the fire 
breaking out, and a gentleman named Dansy, who had noticed a 
burnt place in the railway fence contiguous to but unconnected with 
the fire in the rickyard, from which he inferred that more than one 
cinder must have come from the engine. Witnesses were also called 
who spoke to having seen other engines of the defendants at dif- 
ferent times, both before and after the 2nd of May, throw sparks and 
cinders from their chimneys. To establish the “peculiar danger” 
of the engine in question, and its liability to eject dangerous cinders, 
the plaintiffs called saveral witnesses, mechanical engineers of long 
experience—-Mr. 8S. Homersham, Mr. Reynolds, Mr. C. Craig, and 
Mr. Roberts—some of whom had inspected the engine, and who gave 
their opinions as to its defective construction ;_ the points principally 
relied on being that the diameter of the blast-pipe was small in com- 
parison to the cylinders, the effect of this disproportion being 
to render the blast of the steam escaping sharper than would be 
the case were the proportions otherwise, and so to increase the lia- 
bility to eject cinders from the chimney; the absence at the 
time of the accident of a brick arch from the fire-box, of 
a wire cap or bonnet from the fourth of the chimney, of a perforated 
plate from the smoke box immediately over the tubes, of a Venetian 
blind or damper at the mouths of the tubes, and of an apparatus 
called an American spark-catcher over the chimney. These or some 
or one of them, it was the opinion of the plaintiffs’ witnesses, should 
have been adopted in the defendants’ engine to prevent the emission 
of cinders. With respect to the brick arch, it was admitted by some 
of the witnesses that its primary object was not the prevention of 
the emission of sparks, but the promotion of the consumption, or the 
prevention of the generation, of smoke in the fire-box ; but they 
were of opinion that to some extent it tended to prevent the lighted 
fuel getting into the tubes, and so into the smoke-box and blast- 
pipe. It was moreover urged that, after an application was made by 
the plaintiffs to inspect the engine, a brick arch had been inserted 
with the intention of deceiving the plaintiffs as to the real state of 
the engine on the 2nd of May. On the cross examination of the 
defendants’ witnesses great stress was laid on the pre »bability of the 
driver of the engine on the 2nd of May having negligently allowed 
his fire to get too low, so that, the engine labouring up the incline, 
it became necessary to iperease the draught through the fire-box, and 
thus, the fire being light, the hot cinders were ejected. 

For the defendants it was contended, in the first place, that there 
was no direct evidence of the fire having been caused as suggested 
by the plaintiffs; that the defendants had never admitted their lia- 
bility, and were bound, if not legally liable, not having been guilty 
of negligence, to dispute it ; that, in point of fact, the engine No. 62 
was of such improved construction, and so powerful, that she could 
not, when fairly worked, throw dangerous cinders at all ; and that 
on the 2nd of May she was drawing a train of less than half the 
weight she was capable of drawing, at the rate of 12 miles an hour 
up a gradient of 1 in 124, and was then in good condition and care- 
fully worked, so ‘hat the blast through the blast-pipe would be so 
soft as to be incay.«ble of ejecting a heated cinder to a distance to have 
caused the fire. As to the precautions suggested by the plaintiffs, 
they were not only useless, but absolutely injurious to the efficient 
working of the engine; the American spark-catcher was applied 
only in countries where wood, and not coke or coal, was the fuel 
used; the Venetian blind must be open when the engine was work- 
ing powerfully, and therefore when most apt to throw sparks, and 
would be entirely useless; that the perforated plate, though more 
effective than the other appliances, increased the back pressure, and 
so diminished the power of the engine; the cap or bonnet was 
unnecessary for coke or coal fuel, and the brick arch was only 
used, as the plaintiffs admitted, to promote combustion, and had no 
effect on the prevention of sparks; moreover, that all these contri- 
vances had been tried and abandoned, some of them many years 
ago, and that none of them were now in use in this country except 
the brick arch, which was still experimental. As to the insertion of 
the brick arch in No, 62 after the fire and before the inspection of the 
engine, it was stated that it had been put in in the regular course of 
business, when the engine had been sent to Rugby, where it was 
used with coal fuel, and for the purpose of preventing the genera- 
tion of smoke, its legitimate object, and without any reference to the 
present inquiry. It was also urged that the method of working by 
expansion of the steam, shortening the stroke of the piston, the 
greater size of the cylinders, the larger area of heating surfaces, and 
of the diameter of the blast-pipe, with various other improvements 
introduced of late years in locomotive engines, had all tended to 
soften the blast and so to diminish the liability to eject cinders; and 
that, in fact, the precautions, the omission of which was relied upon 
by the plaintiffs as negligence in the defendants were now 
rendered wholly unnecessary in engines of the power and efficiency 
of No. 62. 

The engine-driver and guard of the train were called, the former 
stating that on passing the farm he was working his engine at the 
second notch out of gear; that his fire was in good condition and 
not too low, since he was able after passing the farm to do an hour's 
work without making it up; and that, in point of fact, no spark 
came from the engine at all. The guard stated that the straw was 
in a blaze some six or seven feet high at the moment the train 
passed; and that he did not suppose at the time, nor did he now, 
that the engine could have caused the fire. A very large number of 
scientitic witnesses gave evidence in support of the defendants’ case, 
among them Messrs. William Fairbairn, F.R.S., J. S. Nasmyth. 
James Fenton, R. Peacock, B. Fothergill, E. Woods, R. Sinclair, 
Craven, Oakley, Jonas Paxton, Slaughter, Crow, C. Stewart, J. E. 
M’Connell, Bovill, and others of great practical experience. They 








all agreed that the engine No. 62 was a first-class goods engine, 
with all the modern improvements ; many of them had been present 
at experiments when she was tried under the conditions as stated by 
the engine-driver to have existed on the 2nd of May, and also with a 
heavier load, and when put to her full power, and that even then she 
emitted no cinders; and that, having ascertained the strength of the 
draught through the chimney by means of a vacuum gauge, it had 
been proved to their satisfaction that she was incapable of ejecting 
mischievous sparks when in working condition. It was contended 
also that the plaintiff Bliss, who had stated that twice before his 
growing crops had been set on fire by cinders from the defendants 
engines, but that he had not complained to the company on 
these occasions, by keeping his rickyard in this position had 
contributed to the accident, if accident there had been, by his own 
negligence. 

Many of the witnesses on both sides were minutely cross- 
examined as to the methods of working the locomotive engine, and 
the effect of the various improvements introduced in diminishing 
the force of the blast, and points were relied on by each side which 
it is utterly impossible to explain in the space available in a news- 
paper report. ‘The above is necessarily only a general outline of a 
case of considerable importance both to railway companies and the 
public. ‘ 

Mr. Justice Williams left it to the jury to determine whether the 
fire had been caused as the plaintiffs suggested, and if they were of 
opinion in the affirmative, then whether the defendants had been 
negligent either in the construction of their engine or through the 
misconduct of theirservant. As to what amounted to negligence on 
the part of the defendants to render them liable, the learned judge 
was of opinion that not only would the company be bound to 
employ due care and skill to prevent mischief arising from sparks or 
otherwise, but also to avail themselves of all the discoveries of 
science for that purpose, provided they were such as could be 
reasonably required of them to adopt. If the danger to be 
avoided were insignificant, or very unlikely to occur, and 
the remedies suggested costly, or very troublesome, and such 
as would materially interfere with the working of the engine, 
then the jury would consider whether it was reasonable that the 


company should adopt them; on the other hand, if the danger 


were serious or likely to occur, and the remedies suggested 
easy of application, could the company be reasonably excused from 
adopting them because their adoption might be attended with dis- 
advantage either as to trouble or expense. If, however, the jury 
should think, looking at the strong body of scientific evidence in 
support of that view, that engine 62 was so constructed, and had so 
many improvements, that it could not by possibility have emitted 
dangerous cinders, then the defendants would be entitled to the 
verdict. But if, notwithstanding all the defendants’ evidence, the 
jury should think that cinders were emitted, then all that evidence 
would be most cogent against the defendants on the question as to 
whether there was negligence on the part of the driver—in fact, if 
sparks did issue, whether it did not necessarily follow that there 
must have been negligence on the part of the driver. Again, 
supposing the jury believed that cinders did issue, the question 
would arise whether the company were negligent in not adopt- 
ing some one or other of the contrivances which it was ad- 
mitted by some of their own witnesses would have a tendency 
to prevent the emission. But if, without adopting the defen- 
dants’ evidence to its full extent—namely, that it was utterly im- 
possible that engine No. 62. could have ejected cinders—if the jury 
should think that it was highly improbable that the contingency was 
very remote, then they would say whether it was reasonable that the 
company should resort to expedients which, according to the 
evidence of their witnesses, would seriously impede the working of 
the engine. The learned judge then went with great minuteness 
through the whole of the evidence, and as to the charge made 
against the company of tampering with the engine by the insertion 
of the brick arch after the inspection had been applied for, stated 
that in his opinion it had been satisfactorily answered and explained. 
He finally asked the jury if they thought the fire had been caused by 
acinder from the engine, and that the defendants had been guilty 
of negligence in the sense he had explained to them, to return their 
verdict generally for the plaintiff, and also to say whether they 
thought Mr. Bliss had been guilty of culpable negligence in keeping 
his stackyard so near to the railroad. 

The jury retired, and returned in about fifteen minutes with a 
verdict for the plaintiff, the foreman stating that their opinion was 
that Mr. ‘Bliss had not been guilty of culpable negligence. ; 

A verdict for the plaintiff was then taken in Sir 'T’. Fremantle’s 
case. 


HEAT AND WATER. 

In THE ENGINEER of last week we mentioned a paper 
read on the 19th ult. by J. C. Dyer, Esq., before the Man- 
chester Literary and Philosophical Society, entitled “ Brief 
Notes on the Freezing, Thawing, and Evaporation of Water 
and the Condensation of Steam, with a View to Inquire 
into the Cause of those Changes.” ‘The importance of the 
subject, and the attention which Mr. Dyer has devoted to 
it, induce us to give place to his paper in extenso :— 

As water was supposed to be a simple, elementary substance, until, 
in the latter partof the last century, by the labours of Cavendish, 
Watt, and Priestly, it was found to be a compound of two gases, this 
great discovery seemed to encourage the expectation that others 
might soon follow of the like importance in the science of physics, 
and which might reveal to us the conditions of matter in its pure, 
elemental forms. These anticipations have not been realised, nor 
have any subsequent discoveries offered any reasonable hopes of 
solving the problem as to the nature and number of such forms in 
the material universe. It is not with any desire to bring such recon- 
dite questions under discussion that I have noticed them as being 
still unsettled, but because they appeared to form a suitable prelude to 
the inquiry I propose concerning the vast mutations continually 
going on before us in this one compound called water. 

Our common expressions are, that water freezes when very cold, 
and becomes solid ice; that this, when warmed, thaws and becomes 
liquid in its turn ; and when hot it evaporates and becomes steam ; or, 
if we aim to use more exact phrase, we say that at a temperature of 
some degrees below 32 deg. of Fah., water crystallises into ice; and 
when the temperature is raised above 32 deg. it melts and returns to 
its liquid state ; and when this is raised to the temperature of 212 deg. 
under the atmosphere, it evaporates and becomes steam. Now it is 
obvious that even these latter words convey no other ideas of what 
takes place in those changes than that temperature is the cause of 
them, or the natural agent capable of transmuting this substance into 
the several states of a solid, a liquid, or an elastic vapour, by reason 
of the greater or less amount of such temperature being added to, or 
substracted from, the one substance. But if we are not able to explain 
what temperature itself is, it follows that we are without any infor- 
mation as to the forces or causes that bring about those mutations in 
this binary compound. For the vague meaning conveyed by this 
term temperature, as the supposed agent affecting such changes, is in 
nowise cleared up by substituting another equally unsettled and 
vague term, and saying that temperatures indicate the several incre- 
ments and decrements of heat in the substance when undergoing 
those changes of its conditions of existence, since we all know that 
the question of what is heat is one of open and long standing con- 
troversy among philosophers, concerning which I shall offer some 
remarks further on. As this substance in its several states of ice, 
water, and steam, constitutes so large a portion of the ponderable 
matter forming the earth, we have a wide field of inquiry in the 
attempt to trace the order in which the forces act that govern the 
changes above named. All admit that one of these forces—having 
the most potent and extensive range of action—is the sun’s rays. 
We may perhaps be unable to define the nature of their action on 
this aqueous body (and concerning which conflicting opinions have 
been advanced), yet one point seems evident, viz., that the aggregate 
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of its mass, on and surrounding the earth, would assume the solid 
form of ice but for the action of the sun through direct lines from 
his surface to that of the earth. We derive this inference from the 
knowledge we have of the extensive solidification of water in the 
Polar seas by the long winters there. Eternal ice spreads over vast 
portions of the oceans and lands of the north visited by the hardy 
explorers of those regions, who, after surviving a dreary winter, have 
been cheered with renewed hopes upon viewing— 





———= 





Sol’s glowing disc arise, with level rays 

That mildly tremble where the walrus plays ; 

And gild, with feeble touch, the ice-bound coasts and bays. 
In explanation of the ice-dissolving power of the sun’s rays it has 
been said that ice is the natural condition of water, and that it, like 
rock-salt and other erystallisable bodies, would for ever continue in 
a solid state but for the exertion of some external force upon its 
surface, whereby the molecules of this solid mass are excited and put 
into motions of more or less activity, which cause it to “melt, thaw, 
and resolve itself into a dew” 

It will not be amiss to trace out the workings ot this hypothesis. 

Its advocates cannot deny that the sole condition upon which any 
JSorce can be exerted upon the surface of bodies is the actual contact 
with them of some kind of matter in which the force resides. Now 
considering the solar rays as, in fact, exerting this power of melting 
the ice, they must obviously consist of matter of some kind, andsinee 
those rays do penetrate and unite with the bodies on which they fall, 
such bodies are expanded and their temperatures raised, and thus 
sensible heat is imparted to them by those materia! solar rays. It 
seems fair, then, to assume that it is the * matter o/heat ” soconveyed 
from the sun to the earth. If this be so, it signities little what name 
or term may be used to denote the element that heats bodies by direct 
communication of something from the sun to the earth. This heat- 
imparting element, in the space between the sun and the earth, 
having its entity clearly established, should settle the question as to 
the source of heat in the case of the sun's rays, since it is not the 
Jorce, but the matter of them that constitutes the sun's heating 
power. I have, in former papers read here, set forth my views con- 
cerning such elemental heat in space, and its agency in nature, and 
which may require farther and more careful investigation. At 
present I pass on from the thawing action of the sun to the proposed 
inquiry into the laws that govern the entire class of changes in the 
acts of freezing, thawing, evaporation, and condensation. 

If the doctrine of latent heat be held as sound, and taken for our 
guide in this inquiry, it is clear that by it a full explanation of all 
those changes is at once afforded; and it would be trite, and out of 
place here, to explain its application in these cases, were it not that 
the doctrine of heat, being “latent in bodies,” is directly impugned 
by the supporters of the “ force-heat” doctrine as conflicting with 
the latter ; and it must be admitted that the two are antagonistic, and 
cannot both stand. In this view of the case it seems worth while to 
examine the application of these opposite heat doctrines-to the 
phenomena in question, in order to see which theory will best agree 
with and explain the ascertained facts. 1 have taken the natural 
mutations of water for this purpose, because of their being on so vast 
a scale and so familiar to everybody, and therefore far more striking 
than experiments can be rendered, however carefully made on small 
portions of this body. Besides, upon the question, whence came the 
raised temperatures obtained by such experiments? I have before 
shown that the results were clearly to be accounted for and explained 
upon my own theory of “elemental heat” (defined in former papers), 
and therefore that the production of sensible heat, by the experiments 
of churning or agitating water, could not be received as settling the 
great questions as to the source or the nature of heat. 

“Water may be cooled to about 10 deg. Fah., and if it be then 
agitated or a particle of ice thrown into it, a part of it will instantly 
congeal, and its temperature will be instantly raised to 32 deg., in 
consequence of the heat which is always produced or extricated from 
the water in the act of freezing.” — Hutton’s Dictionary, vol i., 
p- 642. 

The total amount of heat shown by temperature, given out by 
water in the act of freezing, has been found to be about 140 deg., 
this heat being taken up by surrounding bodies, whilst the water and 
the ice forming in it remain at 32 deg. In order to melt this ice and 
restore its liquid state, the same heat = 140 deg. must be supplied 
by other bodies as a condition for sustaining the liquid state, whilst, 
as before, the temperature will remain at the freezing point of 
32 deg. Again, when we come to convert this water into an elastic 
fluid, an additional supply of heat must be obtained from other 
bodies—say 180 deg. above the 32 deg.—to bring it to the boiling 
point of 212 deg., and then a farther supply = 940 deg, to form and 
sustain the elastic state, whilst the temperature will remain fired at 
212 deg., in this case, as it did at 32 deg. in the case of melting. 
Now it is surely fair to demand of those who deny that any heat 
unites with, and becomes latent in this body, what has become of 
these increments of temperature so conveyed into the water, and 
which are not shown by the thermometer? For if we are to view 
heat simply as the production of force, and thus deny that it can 
exist in matter excepting as indicating their temperatures, then, in 
the cases before cited, we tind that the amount of heat shown by tem- 
peratures, and which had been actually conveyed to, and absorbed 
by, the water and steam in excess of the 212 deg. in the steam, was 
140 + 940 = 1,080 deg. over and above that of thermometric heat in 
them. It follows, then, that this 1,080 deg. in excess must in some 
way have vanished or become latent in this substance. In order to 
maintain that the sum of heat, both sensible and latent, had, in fact, 
been produced by j/orce, the disappearance or annihilation of these 
1,080 deg. would seem to imply some “negative power” in direct 
opposition to that of force, or some action capable of destroying the 
products of force!* Should it be thought too severe thus to suggest 
the resort to a miracle,as needful in aid of a theory that stands in 
direct opposition to that of latent heat, I reply that it is unphilo- 
sophical to supersede a well-established law in physic under which 
we can explain phenomena—as we clearly can by that of latent heat 
in the changes under review—unless, by some new or other law, 
more clear and conclusive explanations can be offered, and which I 
invite the adherents of the dynamical or “ force-heat” doctrine to 
try in the before-named cases. I hardly think they will venture to 
materialise cold as the agent in destroying the immaterial production 
of fc yree ? 











The fact cannot be questioned that the successive increments of 
thermometric heat, beyond that so indicated, do enter into and com- 
bine with the water and steam, as stated, because this has been 
proved in a thousand experiments—known to everybody—by the 
giving out of the same increments of heat before held latent in them, 
when subjected to the acts of freezing and condensation. Some 
apology may be found for this attempt to sustain the latent heat 
doctrine, in its application to the before-named aqueous mutations, 
by referring to the defective state of our knowledge concerning the 
nature of what we call deat. This has been so little advanced since 
the times of Béerhaave, of Bacon, and Boyle, that the controversies 
about it, and the experiments relating to its nature and properties, 
leave the questions involved—much in the like unsettled state—as 
they were when the former philosopher detined heat or fire “ to bea 
body sui generis, unalterable, and equally diffused everywhere ;” 
whilst according to the opposite theory it was, about the same time, 
defined to be “ mechanically producible in any body, but pot in itself 
a material element; and also that it is no other than the undulatory 





* About twenty years ago I madea series of experiments with a view to 
ascertain the relation, if any, between the force employed and the heat 
evolved by reason of mechanical action on water. A closed cast-iron box, 
containing about a cube foot of water, had a friction cylinder mounted in it, 
so as to be driven at different velocities at will. A statical pressure of plus 
three atmospheres was applied to the enclosed water. Then taking the 
respective sums of the pressing surface (between the cylinder and the water), 
the velocities and times of action, the moving force employed and the tem- 
peratures of the water, before and after each trial, it was clearly proved that 
the assumed “‘ law of equivalents,” as between the mechanical forces 
employed and the degrees of sensible heat raised in the water, could not be 
made to apply to those experiments ; for the heat indicated did not exceed 
2 deg., in the water, whilst the force expended should have raised it toa 
boiling heat, according to that law. 
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motions excited in the minute particles of body.” (See Hutton, 
vol. i., p. 634.) None of the discoveries in science, made since the 
days of the eminent philosophers above named, appear to have shed 
any clear light upon the nature and properties of heat, with the sole 
exception of those of Dr. Black, who proved the existence of heat, in 
a latent or inactive state, in water and in steam. Guided by this 
discovery, other philosophers were enabled to determine the absolute 
amount of latent heat in most other bodies, many of these having 
been arranged in classes, according to the quantities of such heat in 
each found to be necessary constituent portions of those bodies. 
These are shown in the valuable “ tables of specific heat” given by 
Dalton, Crawford, and others. Ifthe “ force-heat theory” is to be made 
to supersede that of latent heat, the supporters of the former are bound 
to explain by it the phenomena hitherto so clearly accounted for on 
the latent heat principle, and they are also bound to find substitutes 
for the expressions in common use to explain the facts connected 
with the specific heat of bodies, 

According to Dr. Black’s law of latent heat it is held that “when- 
ever a body changes its state, it either combines with caloric or separates 
from caloric:” and as this law is admitted in all of the elementary 
treatises on physics, and the language employed in them refers 
directly to the fact of specific or latent heat in bodies, as shown in 
the said tables, there can be no reason for rejecting this law in favour 
of that which denies the combination of heat with other material 
bodies, unless a clear and satisfactory explanation of those aqueous 
mutations can be afforded apart from, and in rejection of, Dr. Black's 
aw of latent heat. My own conviction is that no such explanation 
can be given under the opposite doctrine. 

In reply to this appeal it may, perhaps, be said that “the experi- 
ments and investigations hitherto made concerning the nature of 
heat have exhausted the subject so far as to render these inquiries 
of little interest to science, unless some new discoveries relating to 
them can be offered.” Such reply would merely evade the question 
at issue, a direct reply to which is actually called for by the special 
phenomena appealed to. 

The questions concerning the agency of heat are so numerous, and 
so interwoven with every branch of the physical sciences, that to 
obtain some real knowledge of calorific phenomena must be held 
important whilst so many conflicting opinions thereon remain among 
philosophers, as such knowledge cannot but tend to clear away the 
many obseurities that now obstruct our endeavours to reconcile the 
observed mutations of matter under the laws that govern them. — It 
is with this view, then, that I have appealed to nature's laboratory 
rather than to isolated experiments, as affording satisfactory evidence 
of the materiality of heat, and of its combining in a latent state in 
other bodies. 

In the above notes I have not sought to embrace any new point in 
calortic phenomena, but rather to arrange those well known that bear 
directly upon and explain the changes that water undergoes, and 
which may be repeated shortly as follows :— 

The act of freezing gives out 140 deg. of latent heat ; this becomes, 

Ist. Sensible heat in contiguous bodies (the amount of latent heat 
in ice is unknown). 

2nd. The act of thawing takes up or re-absorbs 140 deg. of sensible 
heat, which again becomes latent in the water, merely sustaining it 
as a liquid, but not raising its temperature above the ice. 

3rd. The act of evaporation takes up or absorbs 900 deg. of 
sensible heat, which becomes latent in the steam, whilst its tempe- 
rature is the same as the water from which it is raised ; and— 

4th. The act of condensing this steam gives out the 900 deg. of 
latent heat that becomes sensible heat in contiguous bodies. It 
appears evident from these facts that the several increments and 
decrements of heat so combining with and given out from water, do, 
in fact, cause the mutations of this substance, as before stated. 
Should this be denied let some other theory be adduced to explain 
the phenomena, in those several cases, as clearly as they stand 
explained on the material heat theory, and on that of its becoming 
latent in bodies. 

It can h&rdly be alleged that the subject is devoid of philosophical 
interest ; for although it has been so long and extensively discussed, 
we have not yet arrived at any settled theory of heat, nor have any 
discoveries as to its nature been made to explain its agency in pheno- 
mena except that of its becoming latent, so clearly established by 
Dr. Black. That great interest has long attached to the solution of 
these questions is obvious from the fact that, since the beginning of 
the 17th century down to the end of the first quarter of this century, 
there have been published, ix this country, 103 separate books and 
essays on the nature and effects of heat or of calorific phenomena, 
embracing original and translated works (the dates and titles of them, 
with the authors’ names, are given in the Bibliotheca Britannica); 
besides which the subject has been treated by several writers not 
mentioned in that great work, as also by some able philosophers, 
since the book of Dr. Watt was published, Still the prevailing con- 
troversies abowt heat seem but slightly to differ from those carried 
on in the days of Bacon and Boyle, as above cited. 












THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 
Grants of Provisional Protection for Six Months, 

2646. ALEXANDER Soutuwoop Stocker, Wolverhampton, Staffordshire, 
“Improvements in the manufacture of horse and other shoes, and in the 
machinery or apparatus to be employed therein, part of which improve- 
ments are also applicable to metal boot heels and various other articles.” 
—Petition recorded 29th October, 1860. 

92, Honourable WitttaM Epwarp Fitz Maurice, Hyde Park Gate, London, 
‘Improvements in generating heat for locomotive, marine, and other 
boilers and furnaces ” 

96. Marnik Virainie Boquet, Rue de Rivoli, Paris, An improved mode of 
stoppering or closing canisters, bottles, or other vessels.”—Petitions re- 
corded 12th January, 1861. 

166, JBAN Baptiste Pascat, Lyons, France, ‘* Improvements in generating 
burning gases to be applied as a motive power, and in apparatus for the 
same.” —Petition recorded 21st January, 1861, 

232. Joun Ropertson, Upper Newington, Mount Pleasant, Liverpool, 
“An improvement or improvements in sewing machines.”—/Petition re- 
corded 20th January, 1861. 

284. WinuiaM CLARK, Chancery-lane, London, “ Improvements in instrn- 
ments for testing the alcoholic strengths of liquids.”—-A communication 
from Marie Euphrosyne Elisabeth Brossard-Vidal and Alexandre Auguste 
Napoléon Patte, Boulevard St. Martin, Paris.—Petition recorded 2nd 
February, 1861. 

206. Ricuarp Jerrery, Guildford, Surrey, “ An improved tumbler lever 
and body, applicable to double and single breech-loading guns.”— Petition 
recorded Sth February, 1861. 

S48. Richard ARCHIBALD Broomay, Fleet-street, London, “ An improved 
yas apparatus, intended chiefly for lighting pipes, cigars, and cigarettes.” 
—A communication from Pierre Duchamp, Lyons, France.— Petition 
recorded 11th February, 1861. 

880. Henry DuNcAN Preston CUNNINGHAM, Bury, near Gosport, ‘* Improve- 
ments in sails, and in the rig of ships and vessels.”—Petition recorded 4th 
February, 1861. 

300. James Waker, Rhodes, near Manchester, ‘* Improvements in the 
manufacture of soles for clogs and other coverings for the feet, and in 
the machinery employed therein.” 

302. James Horn, Whitechapel, Hizh-street, London, ‘* Improvements in 
machinery or apparatus for the manufacture of bitumenised paper pipes, 
and other similar articles.” 

894. Tuomas Serrie, Bolton, Lancashire, ‘‘ A certain improvement in ma- 
chinery or apparatus employed in preparing cotton, wool, flax, and other 
fibrous substances for spinning.”—Petitions recorded 16th February, 1861. 

396. Josuva Womerstry, Norwich, ‘ Improvements in paper-making 
machines.” 

398, Freperick Scuarer, Golden-square, London, “ An improvement in 
travelling bags and in frames for the same.”—Petitions recorded 18th 
February, 1861. 

402. ALrreD Carter, Langley-place, East India-road, Poplar, London, ‘* An 
improved stadium or telemetre.” 

404. Joun Brows1xe@, Minories, London, ‘Improvements in telescopes and 
in covers for the object glasses thereof.” 

406. Tuomas Prprick, Brighton-terrace, Brixton, Surrey, ‘‘ Improvements 
in obtaining and applying motive power by water, and in apparatus con- 
nected therewith.” 

408. Witutam CLark, Chancery-lane, London, “ Improvements in the pre- 
paration of alkaline and earthy cyanides."—A communication from 
Louis Joseph Frederic Margueritte and Alfred Lalouétl de Sourdeval, 
Paris, 


















410. ALFRED ViINcENT Newton, Chancery-lane, London, ‘‘ An improved 
mode of coupling the rails of railways.”—A communication from Joseph 
M. Heard, Prairie Station, Monroe County, Mississippi, U.S. 

412. WiLLiAM Epwarp Nzwton, Chancery-lane, London, “ Improvements 
in the construction of guns, and in loading and firing the same.”—A 
communication from William McCord, Charles Foster Cox, and Robert 
Woodward, New York, U.S. 

414. ARcHIBALD TuRNER, Leicester, “ Improvements in preparing warps for 
the manufacture of elastic fabrics.”—Petitions recorded 19th February, 


418. CHaARLEs Situ, Manchester, ‘Improvements in machinery or appa- 
ratus for cutting or shaping soap or other similar materials.” 

422. GrorGr Parsons, Martock, Somersetshire, ‘‘ Lmprovements in the con- 
struction of wheels.” 

424. Tuomas Ricnarpson, Newcastle-upon-Tyne, ‘‘Improvements in the 
manufacture of manure.”—Petitions recorded 20th February, 1861. 

425. Joun Loucn, Fenchurch-street, London, ‘‘ Improvements in furnaces.” 

427. CuarLes Mascuwirz, jun., Birmingham, ‘ A new or improved tap or 
stop cock for liquids, steam, and gas.”—A communication from Joseph 
Berger, Biala, Australian Galicia. 

429. James Moon, Bedford-row, London, “ Improvements in means or 
apparatus for closing the passages of the chimneys from stoves and other 
fireplaces,” 

430. James Joun MILLER, jun., Clarendon-place, Vassall-road, Brixton, 
Surrey, “‘ Improvements in apparatus for governing or regulating the 
speed of steam and other engines and machines.” 

431. Joun Lonasuaw, Manchester, ‘An improved 
brakes to the wheels of railway and other carriages. 

432. WiLLiAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in centrifugal governors for marine and other steam engines and other 
motors.”—A communication from Charles Talbot Porter, New York, U.S. 

433. WittiAM Epwarp Newton, Chancery-lane, London, ‘* Improvements 
in brakes applicable to railway carriages."—A communication from 
Augustin Castellvi, Saragossa, Spain. 

435. Danixt Evans, Stratford, Essex, ‘‘ Improvements in the manufacture 
of railway and other wheels.” 

436. WILLIAM WaTSsoN and ALEXANDER Watson, Whitehaven, Cumberland, 
‘Improvements in machinery or apparatus for casting bullets.” 

437. Joun Henry Jounsoy, Lincoln’s-inn-fields, London, ‘‘The application 
of certain vegetable substances to the manufacture of paper pulp, and 
the mode of treating the same for that purpose.”—A communication 
from Charles Marie Gagnage, Paris.—Petitions recorded 21st February, 
1861. 

439. Benoit LANG, Skinner-street, Snow-hill, London, ‘‘ Improvements in 
apparatus for feeding infants and invalids.” 

440. Austin Crookes and Henry Roperts, Sheffield, Yorkshire, ‘‘ An im- 
provement in Doctor's calico webs or scrapers, used in the process of 
printing calicoes, muslins, and other textile fabrics.” 

441. Axtuur Lowry Cour, United Service Club, Pall Mall, London, ‘ Im- 
provements in fire-arms.” 

442. James Bat Mannix, Torriano-grove, Kentish-town, London, “ An 
improved method of applying springs to railway and other carriages.” 

443. Henry Grirritus Prossor, Waterford, ‘‘ Improvements in the mode 
of, and apparatus for, singeing the hairs from off the carcases of pigs.” 

444. Henry Grirrvitis Prossor, Waterford, ‘Improved apparatus to be 
used on the decks of ships for the purpose of separating chaff, straw, 
sand, or other foreign substances from corn or other grain when it is 
being deposited in their holds for shipment.” 

445. Henry HatcuweiL, Newton Abbott, Devonshire, and SAMUFL BANFILL 
Hatcuwe.., London, * An improvement in stools or seats.” 

446. Epwix Tuomas TruMAN, Old Burlington-street, London, “ Improve- 
ments in masticators or machines employed in the mastication of gutta- 
percha, india-rubber, and other similar substances.” 

447. MANvEL LeopoLp Jonas Lavater, Guildford-street, York-road, 
Lambeth, Surrey, “(Improvements in the manufacture of pouches of 
india-rubber and india-rubber fabrics.” 

448. ALBERT Horwoop, Great Quebec-street, New-road, Marylebone, London, 
“Improvements in the application of electricity for communicating by 
signals with carriages in motion on railways.” 

452. Ropert CutTupert and WitLiAM CuTHBert, Newton-le-Willows, near 
Bedale and Leeming, Yorkshire, ‘‘ Improvements in reaping machines 
and grass mowing machines.” 

453. ANprew Barciay, Kilmarnock, Ayrshire, N.B., “‘ Improvements in 
pumping engines.” 

454. James Epear Cock, Greenock, Renfrewshire, N.B., ‘‘ Improvements in 
coating and protecting the silvered surfaces of looking glasses or mirrors.” 

455. Rosert Musuet, Coleford, Gloucestershire, ‘‘ An improvement or 
improvements in the manufacture of cast-steel.”—Petitions recorded 22nd 
Februury, 1861. 

456. JAMES Martin, Church-row, Limehouse, London, ‘‘ Improvements in 
the preparation of red dyes.” 

457. CuARLES Stevens, Charing Cross, London, ‘‘ An improved method of 
unhooking in Jacquard machines.”—A communication from Stefano 
Pettaluga, Rue Laffite, Paris. 

58. CHARLES STEVENS, Charing Cross, London, ‘‘ An improved elastic horse 
collar."—A communication from Amedée Beaujouan, Rue Laffite, Paris. 
459. ArMAND Lovis ANpRE Herve.ot, Paris, ** Machinery for reducing 

wood into chips or shavings.” 

460. Hv@n Mackenziz, Ardross and Dundonnell, Rossshire, N.B., ‘ Im- 
proved means of applying the water of rivers for driving mills without 
weirs or other obstruction to the passage of salmon and other fish.” 

461. Joun WituiaAm Wyatt, Bunhill-row, Finsbury, London, * Improve- 
ments in coating or covering metallic springs or bands for crinolines and 
other articles of dress.” 

462. MiciAkL Meyers, Great Alic-street, London, “ Improvements in 
woven fabrics,” 

463. Georek Warp and James GASKELL, Blackburn, Lancashire, ‘‘ Improve- 
ments in machinery or apparatus for making healds.” 

465. Francois Evouarp Massey, Rue de l’Echiquier, Paris, ‘ Improve- 
ments in the construction of self-inking stamps for postal and other 
purposes.” 

466. WituiaAM O'’Suaveunessy Brooke, Parliament-street, London, ‘‘Im- 
provements in apparatus for suspending electric telegraph wires.” 

467. Joux MAcMILLAN DuNLor, Manchester, ** lLmprovements in machinery 
suitable for cutting india-rubber fillets.” 

468. Joseri WARREN, Maldon, Essex, ‘Improvements in chaff cutting 
machines,” 

469. Lupwie Pout, Germany, “ Improvements in albums or books for hold- 
ing photographs, engravings, and other representations, and in binding 
together sheets or pieces of pasteboard or such like stiff materials, espe- 
cially for the purpose of forming such albums or books.”—A communi- 
cation from Paul Luz, Offenbach, Germany. é 

472. James Hinks, Birmingham, “ An improvement or improvements in 
glass chimneys for lamps with flat wicks.” 

473. Ronert Musuet, Coleford, Gloucestershire, ‘An improvement or 
improvements in the manufacture of cast-steel."—Petitions recorded 23rd 
February, Vol. 

476. Wituiam Gate Situ, Elizabeth Port, Union County, New Jersey, 

U.S., “ An improvement in’ the cutting apparatus of harvesters.” 

477. WituiaM Freperick Henson, New Cavendish-street, Portland-place, 
London, ** Improvements in springs.” 

478. James LeEMiING, Bradford, Yorkshire, ‘‘ Improvements in Jacquard 
engines.” ; 

481. Grorer CLARK, Nicholl-square, London, “ Improvements in the manu- 
facture and mode of laying down submarine electro-telegraphic cables.” 
432. George CLARK, Nicholl-square, London, “‘ An improved method of 
connecting and fastening together blocks, plates, or slabs of wood, metal, 

or any other material.” 

483. Lvcivs AurELIUs BigeLow, High Holborn, London, “ Improved ma- 
chinery for making boots and shoes.”"—A communication from Gcorge 
Chandler Prior, Duxbury, Massachusetts, U.S. 

485. Joun Barina, Belle Grange, Lancashire, ‘* Improvements in the mode 
of applying engine power to wheels and other like instruments employed 
in producing locomotion, whether by land or water,” 

486. James Youne, Limefield, Edinburgh, N.B., ** Improvements in appa- 
ratus for the treatment or distillation of bituminous substances.” 

488. CHARLES Corroy-REG@NAULT, Margaret-street, Cavendish-square, London, 
‘Improvements in the manufacture of oils, and in treating oils and fats 
for purposes of purifying, decolourising, clarifying, and disinfecting 
them.”—Petitions recorded 25th February, 1861. 

489. Epwarp Errrick, North Hylton, near Sunderland, Durham, “ Im- 
provements in the construction of furnaces for the prevention or con- 
sumption of smoke.” 

490. Groror Davies, Serle-street, Lincoln’s-inn, London, ‘* Improvements 
in mechanical beds for invalids, applicable also to tables for anatomical 
or surgical operations.”—A communication from Charles Augustin de 
Beriot, Paris. 

491. Rosert Tirerxan, Liverpool, ‘‘An improved apparatus for drawing 
liquid substances from vessels containing the same.” 

492. WitLiaM Henry James, Old Kent-road, Surrey, “ Improvements in the 
means or apparatus for taking or catching of fish, parts of which im- 
provements are applicable to propelling and to arresting the progress of 
ships and boats, and to the forming of communication therefrom to the 
shore.” 

493. Ricuarpd ARcHIBALD Brooman, Fleet-street, London, “ Improved 
materials for, and improvements in, the manufacture of sugar moulds.” 
—A communication from Charles Emile André and Co., Clichy, near 
Paris. 

494. WiLLIAM Parisu, New North-road, Hoxton, London, “ Improvements 
in the construction of tobacco pipes.” 

495. Joux Tuompson PaGaN and THOMAS BENJAMIN WiLLANs, Rochdale, 
Lancashire, ‘* An improvement in the manufacture of flannel.” 

497. Moritz ORENSTEIN, Jewry-street, Aldgate, London, “ Improved means 


method of applying 


























or apparatus for securing watches, and preventing the surreptitious 
abstraction of such articles from the pockets or other parts of the dress of 
the wearer.” 

498. Louis SIDEMAN and SAMUEL PHILLIPS, Manchester, ‘‘ Improvements in 
hats, or coverings for the head.” 

499. Joun HENRY JouNsoN, Lincoln’s-inn-fields, London, “‘ Improvements in 
forges.”—A communication from Martin Chretiennot-Radet and Pierre 
Leon Rodet, Paris.—Petitions recorded 26th February, 1861. 

501. WittiaM Hupson and CuristopHer CaTLow, Burnley, Lancashire, 
“Certain improvements in looms for weaving.” 

503. CHARLES STEVENS, Charing Cross, London, ‘Improvements in chim- 
neys.”—A communication from M. Desanges, Rue Latfite, Paris. 

505, FREDERICK RaNsoME, Ipswich, “ Improvements in the manufacture of 
artificial stone and cement.” 

507. James TURNER WuitTGRove, Worcester, “ Improvements in funeral or 
mourning carriages.” 

509. WILLIAM WEALLENS, Newcastle-upon-Tyne, “Improvements in steam 
engines and boilers, and in propelling and steering vessels.”—Petitions 
recorded 27th February, 1861. 


Patents on which the Stamp Duty of £50 has been Paid. 

466. Brixpon BLoop Stoney, Dublin, Ireland.—Dated Sth March, 1858. 

492. GrorGe TOMLINSON BousrieLp, Loughborough Park, Brixton, Surrey. 
—A communication.—Dated llth March, 1858. 

508. JEAN THEODORE CovuPiER, Paris.—Dated 12th March, 1858. 

514. Joun JAMBson, Catherine-terrace, Gateshead, Durham.—Dated 13th 
March, 1858. 

467. Tuomas LyNe, Malmsbury, Wiltshire.—Dated 8th March, 1858. 

468. Joun Henry Jounson, Lincoln’s-inn-fields, London.—A communication 
from Auguste Pellet, Paris.—--Dated 8th March, 1858. 

529. ARTHUR WALLIS and CuARLES HasiaM, Basingstoke, Hampshire.— 
Dated 15th March, 1858. 

489. JAMES YouNG, Glasgow.—Dated 11th March, 1858. 


Patents on which the Stamp Duty of £100 has been Paid, 

684. FREDERICK SEILER, Castle-street, Holborn, London.—Dated 23rd 
March, 1854. 

585, GEORGE APPOLT, Sulzbach, Prussia, and CHARLES ApPoLt, Metz, France. 
—Dated 10th March, 1854. 

547. Tuomas Duny, Windsor Bridge Ironworks, Pendleton, Lancashire.— 
Dated Sth March, 1854. ; 

550. ‘ae BrakbsLey, Coal Pit-lane, Nottingham.—Dated 8th March, 
1854. 

562. James Smitu, Liverpool.—Dated 9th March, 1854. 

567. WILLIAM YOUNG, Queen-street, Cheapside, London.—Dated 9th March, 
1854. 

598. LAWRENCE WuiTAKER, JouN DigGLe, and GzorGe Howarth, Haslingden, 
Lancashire.—Dated 13th March, 1854. 


Notices to Proceed. 

2630. Epsunp Krogu Dwyer, Pimlico, London, “Improvements in machi- 
nery for doubling, creasing, and folding cloth.” 

2631. FREDERICK HeNRy ELLIoTT, Strand, London, “ An improved case for 
— barometers for marine purposes.”—Petitions recorded 27th October, 

860. 

2646. ALEXANDER SovTruwoop Stocker, Wolverhampton, Staffordshire, 
“Improvements in the manufacture of horse and other shoes, and in the 
machinery or apparatus to be employed therein, part of which improve- 
ments are also applicable to metal boot heels and various other articles.” 

2619. MICHAEL Henry, Fleet-street, London, ‘*An improved method of 
manufacturing railway wheel tyres and other articles of steel.”—A com- 
munication from Pierre Sabatier and Nicolas Theophile Deyeux, Boulevard 
St. Martin, Paris.—Petitions recorded 29th October, 1861. 

2660. WILLIAM BULL, Great George-street, Westminster, “Improvements in 
the permanent way of railways, and in connection therewith.” 

2662. Lovis Martin, Tenison-street, York-road, Lambeth, Surrey, and 
OLIVER PENFOLD, Blackmoor-street, Drury-lane, London, “ Improvements 
in the manufacture of candles.” 

2666. JAMES ANDERSON, Billiter-street, London, “Improvements in the 
manufacture of felt, and in the mode of applying the same to railways 
and to other uses.”—Petitions recorded 31st October, 1860. 

2671. E. FREEMAN Prentiss, Philadelphia, U.S., ‘Improvements in the 

bination of ical materials for scouring, bleaching, and dyeing 
wool, cotton, silk, and other materials.” 

2673. WiLuiaM Epwarps, Manchester, “ A self-acting apparatus for regu- 
lating and adjusting the pressure of gas and other fluids.” 

2674. WILLIAM Epwarkb Newton, Chancery-lane, London, “An improved 
mode of preparing or insulating electric conductors for telegraphic 
purposes, either on land or under water.”—A communication from 
Messrs. Claes Van den Nest and Co., Menin, Belgium.—Petitions recorded 
lst November, 1860. 

2679. JULES CHAUMONNOT-DELAROTHIERE, South-street, Finsbury, London, 
“Some improvements in stocking frames.” 

2684. JAMES LeoNARD and Bernarpv Lorentz, Skinner's-place, Size-lane, 
London, “ Improvements in the manufacture of ornamented woven fabrics 
when chenille is employed.” 

oy ates HamiLton, Royal Exchange, London, “Improvements in 
OCKS. 

2688. WILLIAM TuoMAS DenuAM, Wilmington-square, Clerkenwell, London, 
** Improvements in producing devices on velvet, paper, and other fabrics 
or materials.”—Petitions recorded 2nd November, 1860. 

2697. GEORGE SHILLIBEER, City-road, and Georee GiLes, Fenchurch-build- 
ings, = “Improvements in the construction of omnibuses or other 
vehicles. 

2699. Tuomas WricLEy, Bridge Hall Mills, near Bury, Lancashire, “ Im- 
provements in apparatus for filtering water and other liquids.” 

2700. Ggorek Hinton, Oldbury, Worcestershire, ‘‘ improvements in the 
manufacture of iron, steel-iron, and steel, from certain waste products, 
and in the machinery or apparatus to be employed in such manufacture, 
which improvements are also applicable to the re-melting of large lumps 
of iron or steel.” 

2702. PETER Spence, Newton Heath, near Manchester, ‘“‘ Improvements in 
separating copper from its ores.” 

2703. JoserH MiTcHELL, Keighley, Yorkshire, “Improvements in the manu- 
facture of cast-iron pipes, tubes, rollers, and similar work.”—Petitions 
recorded 3rd November, 1860. 

2709. Joun Lancaster, Garden Farm, Dunmurray, Belfast, “‘ An improved 
mowing and reaping machine.” 

2711. James WexsTeR, Birmingham, ‘‘ Improvements in obtaining gas 
(mainly oxygen) for improving artificial light, and for other purposes, 
also for utilising the products resulting from its manufacture.”— Petitions 
recorded 5th November, 1860. 

2714. WiLtiAM GREEN, New Bond-street, London, “Improvements in 
fire-arms, breech-loading.” 

2716. Joun FroeGatt, jun., Lenton, Nottinghamshire, “An improvement 
in apparatus for burning gas.” 

2719. WitLiaM Jones, High Holborn, London, ‘ Improvements in machines 
or presses, and apparatus attached thereto for stamping or embossing 
paper or other substances.” 

2728. JAMES Higeins and Tuomas ScnorreLD Wuitwortn, Salford, Lanca- 

shire, ‘‘Improvements in machinery or apparatus for preparing cotton 
and other fibrous materials for spinning.” 

2729. Tuomas WontNER Smitu, Lower-road, Islington, London, ‘‘ An im- 
proved process for obtaining pigments.”— Petitions recorded 6th November, 
1860. 

2743. WitLiAM Epwarp Newton, Chancery-lane, London, ‘ Improved appa- 
ratus for obtaining motive power from air.”"—A communication from 
George Marshall, New York, U.S.—Petition recorded 7th November, 1860. 

2748. JEAN Pierre Fitter, Castlenau Magnoac, France, ‘* Lmprovements in 
portable sawing machines.” 

2749. HeNry Joun Distin, Great Newport-street, Leicester-square, and 
Aveustus Henry Signe, Baker-street, Portman-square, London, ‘ Im- 
provements in instruments for determining the movement of musical 
compositions, and which are also applicable for other purposes.” . 

2754. GeoreE Simpson, Glasgow, Lanarkshire, N.B., ** Improvements in 
pumps.” —Petitions recorded sth November, 1860. 

762. DANIEL BaLpock Lewis, Cheltenham, Gloucestershire, ‘‘ Improved 
apparatus for propelling steam vessels.”—Petition recorded 9th November, 

















1860. 

2764. Wittiam Carton Forster, Gibson-street, Lambeth, Surrey, “‘ An 
improved method of manufacturing soluble silicate of potash.” 

766. THOMAS BARNABAS Dart, Queen-square, and WILLIAM POLE, Storey’s 
Gate, Westminster, ‘‘ Improvements in the fish joints of railways.”— 
Petitions recorded 10th November, 1860. , 

2792. James STEAD CROSLAND, Johnson Brook, near Ryde, Cheshire, ** Certain 
improvements in steam engines.” 

2797. Joun Fry Reeves, Walpole-street, Chelsea, London, ‘‘ Improvements 
in the manufacture of paper.”—Peti‘ions recorded 14th November, 1800. 

2799. Joun MattuEws, Burton-upon-Trent, Staffordshire, ‘‘ Improvements 
in brewing.” —Petition recorded \ith November, 1360. 

2811. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, ‘‘ Im- 
provements in sheet iron tiles."—A communication from Count du Vigier 
and Viscount du Vigier de Marabel, France.—Petition recorded 16th 
November, 18.0. ’ 

2903. WILLIAM SELEY Woop, Chislehurst, Kent, “An improved arrange- 
ment of apparatus for curing smoky chimneys and for ventilating pur- 
poses.” —Petition recorded 27th November, 1560. met : 

29/8. Sir Joun TrotreR BeTuune, Rue de !’Echiquier, Paris, Improve- 
ments in the produce of motive power by application of the dead weight 
of liquids, and in the apparatus connected therewith.”—Petition recorded 
29th November, 1860, 

















Marcu 15, 1861. 
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3104. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, “A 
new mode of obtaining an article resembling honey, and to be used as a 
substitute therefor.”—A communication from Frangois Vachon, Rue 
Laffite, Paris. 

3106, Tomas LovELL PRESTON and THoMAs LioyD, Birmingham, ‘ Improve- 
ments in the manufacture of metallic bedsteads, chairs, and couches, and 
other articles of like manufacture.”—Petitions recorded 18th December, 


1860. 

3128. Tuomas Sykes and BENJAMIN CLIFFORD Sykes, “Improvements in 
furnaces.”— Petition recorded 20th December, 18 

41. WitLiaAM Taytor, Nursling, Southampton, Hamy . “A portable 
horticultural and arboretical fruit, flower, and plant protector.”—Petition 
recorded 7th January, 1861. 

92. Honourable WitL1AM EpwarpD Fitz MAvRIcE, Hyde Park Gate, London, 
“Improvements in generating heat for locomotive, marine, and other 
boilers and furnaces.”—Petition recorded 12th January, 1861. 

229. THEODOR ANTON VERKRUZEN and Moritz ANTON VERKRUZEN, Hatton 
Garden, London, ‘‘ A metal paint, and for applying the same by painting 
in gold and imitation gold, silver, or other metal colour, on velvet cloth 
and other fabrics having a pile or woolly or flossy surface.”—Petition re- 
corded 29th January, 1861. 

395. NicnoLas Nussey, Holbeck, Leeds, Yorkshire, ‘‘ Improvements in 
machinery for preparing and combing wool, silk, cotton, flax, or other 
fibrous substances.”—Petition recorded 16th February, 1861. 


we 











And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 

—_— 


List of Specifications published daring thi di 
en, ee ae 


, Gd. ; 1800, Sd. ; 1826, 3d. ; 1857, 3d. ; 1861, Gd. ; 1862, 3d. ; 1863, 
6d. ; 1864, 3d. ; 1865, 3d. ; 1866, 5d. ; 1867, 5d. ; 1868, 3d. ; 1869, 3d. ; 1870, 
3d. ; 1871, 10d. ; 1872, 10d: ; 1873, Sd. ; 1874, 1s. 5d. ; 1875, 5d. ; 1876, 3d. : 

. ; 1878, 5d. ; 1879, 10d. ; 1880, 5d. ; 1881, 7d.'; 1883, 6d. : 1883, 6d.: 
1884, 5d. ; 1885, 5d. ; 1886, 3d. ; 1887, 1s. 6d. ; 1888, 7d. ; 1889, 10d. ; 1890, 
7d. ; 1891, 3d. ; 1893, 9d. ; 1894, Is. ; 1895, 7d. ; 1896, is. 3d. ; 1897, 3d. : 
3d. ; 1899, 2s. 3d. ; 1900, 8d. 51902, 3d. ; 1907, 3d. ; 1913, 6d. 





*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


2064. G. T. BovsrieLp, Brixton, Surrey, “‘ Improvements in stufing-bores and 
the packing thereof for the piston-rods of steam engines, and for other pur- 
poses.” —A communication.—Dated 27th August, 1860. 

This invention cannot be described without reference to the drawings. 


2065. G. T. BousrizLp, Brizton, Surrey, “‘ Surface blow-of's for steam boilers.” 
—A communication.—Dated 27th August, 1860. 

The object of this invention is to provide an efficient means of blowing- 
off at the surface of the water in steam boilers, without requiring the atten- 
tion of an engineer or fireman, and without unnecessary waste of steam ; and 
the invention consists in combining with a steam boiler a self-acting trap 
that will permit the escape of water, but will retain steam by means of a 

ipe, one of whose orifices is at the usual level of the surface of the water 
in the boiler, or thereabouts, while the orifice communicates with the self- 
acting trap. 

77. B. Hirst, Leeds, ‘* Steam and other engines.” —Dated 28th August, 1860. 

For the purposes of this invention several oscillating cylinders are mounted 
equi-distant from each other in a suitable fixed framing, and the cylinders 
also equi-distant from a common centre. It is preferred to employ six 
cylinders, but a less or greater number of cylinders may be similarly com- 

in The main or driving shaft (to which the power obtained in all the 
cylinders is communicated) turns in suitable bearings carried by the framing, 
in such manner that the centre of the main or driving shaft coincides with 
the centre from which the several cylinders are equi-distant. The main or 
driving shaft has a crank formed or fixed thereon, and on the crank pin of 
such crank there is a collar which turns freely thereon. To this collar the 
end of the piston rods is attached by a pin joint equi-distant from each 
other. By these means the power obtained in each of the cylinders is com- 
municated to the main or driving shaft. 

2093. A. A. Beaumont, Rue Ste Appoline, Paris, ** An engine for raising 
liquids.” —Dated 30th August, 1860. 

This engine is composed of a series of superpesed cylinders placed 
horizontally in two vertical rows, so that the axis of each cylinder will cor- 
respond with the middle of the space reserved between two cylinders of the 
other row. Each cylinder is composed of two, three, or a greater number 
of plates, united together by a circular piece, which completely closes the 
cylinder ; and each cylinder has a part surrounded by a trough, the lateral 
sides of which are closed by the standards which form the supports of the 
apparatus ; these troughs are for receiving, supporting, and directing the 
liquid set in motion by the rotation of the cylinders. The shaft of each 
cylinder has one or two pulleys set on it for receiving two straps or bands to 
transmit the circular movement from the motive power to all the cylinders of 
the apparatus. If the trough of the lower cylinder be supported with water, 
a rotative movement must be transmitted to the cylinders to draw up the 
water to the upper part of the apparatus, from whence it can be discharged 
according as circumstances require. These cylinders can be put in motion 
by any suitable motive. If there is a current of water it may be taken ad- 
vantage of for turning a wheel which will transmit the rotative movement to 
the cylinders. 

2095. G. P. Doper, St. Paul’s-churchyard, London, “ Pumps.”—A communi- 
cation.—Dated 30th August, 1860. 

The First part of this invention relates to that class of force pumps wherein 
the piston rod is on the suction side of the bucket or valvular piston, and 
consists in combining two such buckets together back to back, by means of a 
piston rod common to both, in such manner that the power to work the 
pumps may be applied at a point in the piston rod between the two buckets, 
thereby producing the effect of a double-acting force pump, receiving water 
at the middle, and discharging it at both ends. The Second part of the 
invention has reference to the mechanism for applying power to the pistons 
of pumps, and to the construction and arrangement of the air vessel in com- 
bination with such mechanism, and consists in combining a T-shaped lever, 
by which the pistons of the two pump barrels are moved, with an air vessel, 
to which the said lever is pivotted ; the air vessel being constructed with a 
central passage or opening, to allow of the passage there through of the 
vertical shank of the lever, which is connected with the pistons of the pump, 
the two barrels being arranged in a line with each other. Motion is im- 
parted to the T-shaped lever by means of two connecting rods, which are 
severally jointed to the extremities of the horizontal arms of the lever, and 
are connected to a main actuating lever on the higher level at opposite sides 
of its working centre. The working barrels of this pump are intended to be 
submerged in the water to be elevated, and the pump acts solely as a force 
pump. 











Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

2010. G. GrEAvEs, Besborough-gardens, Pimlico, London, ** Improvements in 
the construction of ruilways, tromways, or tracks for carriayes, and in the 
appliances for the conveyance of passengers, purcels, dud letters thereby.” 

Dated 21st August, 1860. 

This invention consists in employing surfaces or rails for the wheels of 
vehicles to run upon, combined with hollow longitudinal sleepers, in the in- 
terior of which the inventor places rails for the guidance of suitable carriages, 
in which he places parcels or letters, and which he causes to progress from 
station to station by means of ropes of suitable material by rollers and 
sheaves, and actuated by steam engines, or other suitable power, at such 
distances apart as may be found most convenient for the intended object. 
Apertures must be provided at each station for obtaining access to the car- 
rizges in the interior of the hollow sleepers, and for the withdrawal of the 
parcels or letters contained therein. Where convenient and desirable he 

ses to lay down a tube of suitable material midway between the rails or 
trams for the purpose of receiving a haulage rope of suitable material for 
hauling the carriages along the line of railway, suitable means being pro- 
vided for attaching and detaching them with facility at the stations.—Not 
proceeded with. 

2008. A. V. Newton, Chancery-lane, London, ‘‘ Coupling the rails of railways.” 
—A communication.—Dated Wth August, 1860. 

For the purposes of this invention, supposing the ordinary T-rails to be 
used, the head is cut away for a given distance from one side of the abut- 
ting rails to make the head flush with the neck of the rail, and the portion 
thus removed from the adjoining rails are made good by a filling piece 
which restores the contour of the coupled rails. In the ends of the rails a 








horizontal slot is cut, and a rib or projection on the inner face of this filling 
piece enters and fills the slots, and projects slightly beyond the neck of the 
rails. At each extremity of these rails, and forming part with it, are screw 
bolts, which are intended to project eg bolt holes in a fishing plate on 
the other side of the joint to that on which the filling piece is situate. The 
fish plate and the filling plate are secured to the rails by the means of screw 
bolts which pass through round holes that are made therein, and el ted 
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one or more straps, bands, chains, ‘cords, ‘or rods to the healds and heald 
boss-shaft, so that the to-and-fro motion of the lever, rack, or bar may be 
transmitted to the healds and form the shed. 
1924. E. Smitu, Keighley, ‘‘ Preparing wool, cotton, flax, and other sibrous 
materials for spinning.” —Dated 8th August, 5 
The First part of this invention applies to all kinds of machinery used in 





holes made in the rails. These coupling pieces fill the hollow in the sides of 
the rails (at their extremities), and thus serve to strengthen the head of the 
rail, and the rail’s neck and the entire joint. —Not proceeded with. 


2028. S. Purcnas, Worcester, “ Application of brakes to railway carriages.” 
—A communication.—Dated 23rd August, 1860. : 

The object of this invention is the application of the brakes by compression 
of the buffers, and the invention consists in the application of a strong band 
(by preference) of steel secured vertically over the axle plate to the end of a 
compound spring, formed, by preference, of several plates of steel laid one 
on the other, in the way in which coach springs are ordinarily made, the 
tension or force of such springs being exerted to lift upward, and to counter- 
act the spring lifting the band before referred to too — ; a vertical arm is 
connected with it, having an oval hole formed at its bottom end, through 
which the axle of the railway wheels pass. Within the steel band a packing 
of vulcanised india-rubber or other suitable materia! is applied, and within 
this segments of wood or other suitable material of the same area internally 
as the periphery of the wheel intended to be clipped, and to the ends of the 
outer steel band or clip connecting is are secured, and which rods are 
connected with a lever or levers placed on one or both sides of the wheel in 
connection with this brake, the lower ends of which may wholly or par- 
tially clip the wheel axle. The upper end of this lever is operated on by the 
compression of the buffers, which, with more or less pressure, brings the 
wood segments in contact with the periphery of the wheels, so as to retard 
or wholly stop them from revolving ; and at the time the pressure is being 
applied to the brake, in consequence of their extending to more than the 
half of the circumference of the wheel, they are pulled down from the top, 
but when relieved by the expansion of the buffers, the spring first described 
in connection with the steel band will exert itself to lift the brake from the 
periphery of the wheel. 

2045. J. J. Revy, York-street, Portman-square, London, “ Screw propeller.” — 
Dated 24th August, 1860. 

The object of this invention is to construct an efficient screw propeller of 
such kind that it shall obviate the loss of power arising from the slip of an 
ordinary screw, and from the shock of its concussion with the water. The 
loss in effective power attendant upon all ordinary propellers arises from 
the principle of their action, and proceeds slowly from the conditional 
relative velocity of the screw surface, which operates upon the water 
surrounding the screw. This propeller is so constructed that its acting screw 
surfaces have no relative velocity to the water which surrounds them ; in 
order, however, that the water may be submitted to their action, the screw 
surfaces are so peculiarly constructed that cells are formed through which 
the water is forced to flow. These cells have progressively diminishing cross 
sections, and by these a velocity is gradually imparted to the whole mass of 
water flowing through them. The reaction caused in the inert mass of water 
by the velocity so imparted is the motive power for the propulsion of the 
ship. In order to form the cells, the patentee gradually increases the 
measurement of the cross section of the blades until the maximum 
measurement is obtained at about the middle of the length of the blades, by 
curving the front face or acting surface of each blade outwards from the 
front edges. The blades so formed are surrounded by a cylindrical case. 
The angle of inclination for the initial pitch of the screw at its periphery to 
a perpendicular plane of the axis of the screw is to be taken at less than 
30 deg., in order that the screw may work most advantageously. A screw 
constructed according to these data works with equal advantage at all 
velocities, and also against adventitious resistances with an expenditure of 
force exactly proportionate to the resistance for the time being 


2057. M. A. F. Mennons, Paris, “ Arle-boxes and azle-bearings."—A com- 
munication.—Dated 27th August, 1860. 

This invention consists in the application of hard metal spheres of unequal 
diameters to the working surfaces of axle-boxes and axle-bearings of 
machinery and rolling stock of all kinds, 
2°62. G. T. Bovsrietp, Brixton, Surrey, “ Thrust bearings Jor propeller 

shafts, dc." —A communication.—Dated 27th August, 1800. 

This invention consists, First, in combining the shaft (whose thrust is to 
be counteracted) with a fluid chamber, and a steam boiler together, in such 
manner that the pressure of the fluid in the chamber against the thrust of 
the shaft is derived from the pressure in the steam boiler through a connec- 
tion between the boiler and the fluid chamber. The object of the Second 
part of the invention is to regulate the amount of fluid forced into the fluid 
chamber, whether by the direct pressure of the boiler, or by other means, so 
that the shaft whose end thrust is to be counteracted shall not be moved 
endwise by the pressure of the fluid in opposition to the thrust beyond a 
predetermined limit. This part of the inventicn consists in combining a 
valve in a pipe supplying fluid under pressure to the fluid chamber with the 
shaft, in such manner that the movement of the shaft controls the supply of 
fluid, the valve being kept open while the supply is deficient, and the further 
supply of fluid into the fluid chamber being stopped whenever the shaft 
reaches the predetermined position, 

2063. G. T. Bovsriep, Brixton, Surrey, “ Building water craft.”—A commu- 
nication.—Dated 27th August, 1860. 

This invention consists in constructing water craft in such manner that 
they consist of a combination of shells, one or more decks and transverse 
diaphragms or bulkheads extending from one side of the vessel to the other, 
and from the bottom of the vessel upwards, so that the vessel is rendered 
rigid in directions crosswise to its length, and at the same time is divided 
into a number of water-tight compartments, which may be made without 
any communication between them, or rendered entirely independent of each 
other. This mode of construction dispenses not only with ribs, but also 
with knees at the ends of the deck timbers, and as the bulkheads, which are 
of the whole breadth of the vessel, are so numerous as to perform the duty 
of ribs, the material thereof is disposed in a form which imparts the greatest 
transverse strength, and a much less quantity of material is required to pre- 
vent the vessel from changing its shape transversely than is necessary when 
the material is disposed wholly in ribs or mainly in ribs with a few bulk 
heads, according to the old system. Moreover, the ribs in the old system 
were necessarily so close together that they prevented cargo from being 
stowed up to the shell, while, by this new system of construction, the bulk- 
heads being of great size transversely to the vessel (which is the direction in 
which the strain is imposed upon them) may be made of but little thickness, 
and may be set so far apart that the space that is in the vessel up to the 
shell can be made available for cargo, or for other purposes. 

2081. R. Vines, Great College-street, Camden-town, London, ** Self-acting trans- 
verse floats, for the propelling of steam vessels without any breakwater.” — 
Dated 2th August, 1860. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

2096. J. H. Jounson, Lincoln’s-inn-flelds, London, “ Railway chairs.”—A 
communication.— Dated 30th August, 1860. 

This invention consists in, First, rolling a bar or slab of wrought-iron to 
a slightly curved or channelled form, and with two longitudinal ridges or 
ribs on the convex side thereof near its opposite edges, one of such ridges 
being wider and higher than the other, and containing sufficient metal to 
form the rail-holding jaw of the chair ; this bar or slab so formed is then 
passed vertically or edgewise between another pair of rolls which groove or 
channel the larger rib, so as to form it into an overhanging flap running 
from end to end of the bar or slab. This bar or slab, after leaving the last- 
mentioned pair of rolls, is sawn transversely into short lengths, each length 
or section so severed corresponding to the width of the chair, the length of 
such chair being, of course, equal to the width of the bar or slab from which 
it has been severed. A species of mandril, of the size of the base of the rail 
for which the chair is to be adapted, is now introduced under the over- 
hanging lip of the chair, and by the aid of a blow from a fly-press or a steam 
hammer it straightens the chair, and finally shapes the lip so that it will 
exactly fit the rail. The chairs may now have the spoke-holes formed in 
them, after which they are ready for use. 





Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


1895. J. Hiaains and T. 8. Wuitwortn, Salford, ** Carding-engines.”— Dated 
4th Awyust, 1860. 

This invention cannot be described without reference to the drawings. 
1901. F. Scuwann, Gresham-street, London, “ Dressing and stiffening fabrics 

and yarns.” — Dated 6th August, 1860. - - 

This invention has for its object improvements in dressing and stiffening 
fabrics and yarns. In dressing fustian, cords, velveteens, velvets, beaver- 
teens, satin tops, twills, sateens, calicoes, and other fabrics, a stiffening 
material, known as bone or animal size, is employed ; this size communicates 
to the fabric or yarn an unpleasant smell. Now, according to this invention 
the inventor treats the fabric or yarn with tar-water or liquor, either mixed 
with the size or otherwise, by which the unpleasant smell the size commu- 
nicates to the fabric or yarn is entirely or in great part removed.—Not pro- 
ceeded with. 

1919. J. Fieupinc, D. Wuittaker, and B. CroasDALE, Blackburn, ‘‘ Looms 
for weaving.” — Dated 8th Awrust, 1860. - 

This invention consists in certain improved modes of working the healds 
or heddles of looms for forming the shed. The patentees fix upon the 
tappet-shaft a single tappet for each set of healds, and give it the proper 
form for the desired dwell. The tappet is either internal or external, and 
gives a to-and-fro motion to one or more levers, racks, or bars connected by 








ie preparat of wool, cotton, flax, and other fibrous materials for spinning, 
wherein spindles are employed, such, for inst , as the slubbing an 
roving machines, and relates to the bushes in which the spindle head runs. 
These bushes have hitherto been invariably made of brass or other metallic 
alloy containing copper, and, besides their prime cost, the wear and tear of 
these bushes has always been a iderable item of expenditure in working 
such machinery. Now this part of the invention consists in the substitu- 
tion of iron as the material for making such bushes, in lieu of brass or other 
metallic alloy hitherto used, and this substitution will be found to effect a 
very considerable economy, not only in the first cost of the machines, but 
also in keeping them in efficient repair, since the iron bushes are not only 
less costly, but will also be more durable than the brass ones hitherto 
employed in such machinery. A Second improvement consists in putting 
collars of cast-iron or other metal or material around the spindle heads ° 
when or if the said spindle heads shall have become worn, so as to cause 
them to fit the holes in the top rail in which they run, and also in placing 
loose taper tubes made of iron, earthenware, or other suitable hard metal 
or material in the holes in the spindle heads, in order to prevent the fibre 
from coming into contact with the sides of the said holes whilst doffing. 
A further improvement in such machines consists in so arranging the top 
rail that it can be raised when required to take out and replace the spindles 
when doffing the bobbins. There is a shaft which works in two bearings 
fixed to the frameends. Two pinions and a ratchet-wheel are fixed on the 
shaft. A catch is fixed to the frame end, and works in the ratchet-wheel, 
and two racks in gear with the pinions are fixed on the top rail. When the 
shaft is turned by means of a lever, the pinions acting on the racks raise the 
top rail off the spindle heads, and the ratchet-wheei and catch hold it in 
that position till released. If preferred a similar arrangement may be made 
to lower the bottom rail, instead of raising the top rail for the same pur- 
pose. The bobbin-lifter is cut through from the centre to the front, so as 
to allow of the spindles being removed. 


1926. G. H. Newton, and A. Witp, Oldham, “ Mules for spinning and doub- 
ling.” — Dated 8th August, 1860. 

This invention cannot be described without reference to the drawings. 

1932. P. MAvviLIN, Paris, ‘An improved sewing and embroidering machine.” 
— Dated 9th August, 1860. 

This invention is intended to effect sewing and embroidery upon textile 
fabrics, lace, net, leather, or other material, in such manner that the 
attendant is enabled to guide the needle in any direction required for the 
work to be produced. ihe invention cannot be described without reference 
to the drawings.—Not proceeded witn, 

1938. J. CRawForD, Manchester, “‘ Spinning cotton and other*fbrous sub- 
stances.” —Dated 10th August, 1860. 

This invention relates to that description of spinning machinery called the 
self-acting mule, and to such descriptions thereof as are employed for spinning 
fine numbers of yarn, and having double creels and four rows of rovings. The 
improvement relates to that part of such mules known as the roving conduc. 
tor or guide plate, which occupies a position between the middle and back’ 
rollers, and consists in soldering or otherwise securing a protecting rib or 
bead upon the upper and exterior edge of the metallic guide plate, so as to 
form rounded girding surfaces, and in such a manner as to prevent the edge 
of such plate from injuring the yarn and rollers as when left rough as 
at present. — Not proceeded with. 

1976. W. Houms and J. OupriELD, Glasgow, “ Machinery or apparatus for 
weaving.” —Dated 1ith August, 1860, 

This invention relates to the arrangement and construction of machinery 
or apparatus which is designed to facilitate the simultaneous production of 
two pieces of fabric inone loom. The first part of these improvements has 
reference to a mechanical arrangement for forming an inner and continuous 
selvages of two pieces of cloth, woven simultaneously. Under one modifica- 
tion this apparatus consists of a movable brass ring, which is carried by and 
rotates freely in a curved metal strap or collar, which is formed in two parts 
that are keyed together. The backward part of this strap is prolonged, and 
a slot is formed therein to admit of its being attached to a convenient part 
of the loom framing. The periphery of the ring is grooved, that is to say, 
the faces of the ring form vertical flanges extending a little above the solid 
portion of the ring, which forms a recess or sunk part. A portion of this 
sunk part is flat to admit of the ring resting in the strap ; the other portion 
of the sunk part forms a small and narrow spur-wheel. The apparatus is 
placed centrally in the warp, or midway inthe width of the same, and is 
fixed to a cross nail at the back of the loom framing. Rotatory motion is 
imparted to the apparatus from a pinion on the crank shaft, which pinion 
gives motion to an intermediate wheel in gear with the spur-wheel of the 
ring portion of the movement. Within the ring are arranged four bobbins, 
which are disposed in the same plane ; the spindles of the bobbins extend 
across the ring so that the bobbins lie parallel to each other, and form two 
rows. The bobbin spindles are fitted with helical springs and adjustable 
nuts for regulating the tension on the yarns or threads wound on the 
bobbins. ‘There are two holes in each rim of the ring portion of the appara- 
tus,through which the yarns or threads from the bobbins are carried outwards 
to the warp, to form with the interlacing of the weft the selvages of the 
contiguous pieces. The rotatory movement of the apparatus, combined with 
the sheddin action, causes the yarns or threads from the bobbins to be 
interlaced with each shot or thread of weft, and thereby form the inner 
selvage to each piece of cloth. An important advantage attending the 
peculiar arrangement and construction of this apparatus is the small space 
which it occupies between the warp; this advantage is obtained by the 
annular arrangement of the apparatus and the bobbins being disposed in 
the same plane. In this way the apparatus does not occupy much more than 
one fourth of the space in breadth, compared with that which is at present 
used for effecting a similar object. After the formation of the selvages, the 
weft extending between the pieces requires to be cut asunder, and the 
gee for doing this forms the second part of these improvements. 
Under one modification it consists of a circular knife carried in a bracket 
which is fixed to the breast beam of the loom immediately beneath the web. 
Rotatory motion is imparted to this cutter by means of pulleys or other con- 
venient means driven from one of the shafts of the loom. In lieu of a 
rotatory cutter a bevelled or wedge or other shaped cutter or cutters may be 
arranged to sever the weft, to which either a horizontal, reciprocatory, or 
other movement is imparted in any convenient manner. With either of 
these arrangements the weft is divided between the selvages in an even and 
uniform manner, which is far superior to the ordinary mode. 

1968. E. Wroventon and T. Houmes, Nottingham, “ Machinery for orna- 
menting or embossing lace or other fabrics.” — Dated 14th August, 1860, 

This invention, of “improvements in bobbin net machinery for orna- 
menting or embossing lace or other fabrics,” consists in the application or 
employment of wheels, cylinder, bars, and levers, together with certain 
instruments of various descriptions, some of which said instruments are cast 
into what are called *‘ leads ;” these leads are attached to bars, which form 
a kind of comb or sinker bars, into which the patentees place one descrip- 
tion of the instruments before-named, which they term sinkers, and which 
are connected with a wire or rod. These comb or sinker bars have an 
upward and downward motion, a propelling bar acting upon the sinkers, 
thereby imparting a required motion unto them; the same bar may be 
moved backward and forward as required. The patent have another 
instrument which is cast into leads, and is attached to a bar, thus forming a 
peculiar kind of sley, through which the ends of the sinkers pass. This sle: 
has a groove in it, in which is placed the edge of a propelling bar, upon whieh 
the sinkers move, their action imparting to them the required motion ; this 
bar may, if required, be moved backward and forward by the operation of 
wheels and levers. There are other instruments employed in this invention 
which may be termed jacks ; these jacks work in a comb or jack bar, and 
also in an ordinary sley, the sinkers being attached to the jacks. By this 
arrangement they somewhat resemble in appearance the jacks and sinkers in 
a stocking frame, and in their action and movements are in some respects of 
a similar character. These sinkers have an upward and downward, and 
backward and forward motion imparted to them by the operation of the 
jacks, in conjunction with the propelling bar, as may be required. When 
the jacks and sinkers are put to work, the comb bars or sinker bars are re- 
moved or taken from the machine. The jacks may also be actuated by a 
jacquard, and in such manner as to be selected as required, or they may be 
actuated by other suitable mechanical contrivance. 

1987. T. MELLopEw, Oldham, and C. W. Kesseumever, Manchester, ** Monu- 
facture of velvets and velveteens.”—Dated 16th August, 1860. 

The patentees claim the manufacture of velvets and velveteens by inter- 
weaving the floating face weft threads up and down with three or more 
warp threads, such floating weft threads consisting of silk, or partly of 
silk, in the grey or undyed state. 

1996. R. Reap, jun., Leicester, “ Waterproof fabrics permeable to air.”—Dated 
17th August, 1860. 

For the purposes of this invention two suitable fabrics, such as a tweed 
and alpaca or others, have each one of their surfaces coated with india- 
rubber cement, and such coated surfaces are allowed to dry ; each of such 
coated surfaces is then passed against and passed in contact with a roller, 
the surface of which has been ew, coated with india-rubber solution, 
and allowed to dry, by which means the coating of the fabric will be 
broken up, such breaking up of the surface on the fabric being caused by 
its adhering to the coating of india-rubber on the roller, so that in sepa- 
rating the coated fabric from the roller, the coating on the cloth or fabric 
will give way and be removed at small points, or be slightly injured or 
broken, so as to make slight openings through the coating of india-rubber 
on the fabric, The two coated fabrics having thus had the coatings of 











their surfaces broken up, are then pressed together, and caused to adhere 
and form a waterproof fabric, at the same time, in consequence of the 
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breaking up of the coatings of india-rubber, as above exp! 
fabric will be found to be permeable to air, and, conséqu 
perspiration to pass through. 
1994. R. Tempest, and J. TOMLINSON, Rochdale, “« Preparing cotton and other 
fibrous materials.”’—Dated 18th August, 1860. _ ‘ 
This invention consists in an improved combination of parts for stopping 
the machinery when the sliver or roving breaks between the drawing rollers 
and the calender rollers, or between the drawing rollers and the bobbin or 
In performing this invention, the patentees apply a double catch to 
hich the spout or trumpet-mouth is a ; 
i iv vi comes i ntact with the 
this double catch, when the sliver or roving fouls, comes in contact rith t 
feeler mounted as usual on the rocking shaft ; this shaft is furnished — 
a saw catch box, connected in the usual manner to the strap guide, by 
which the driving strap is moved from the fast to the loose vulley. — 
means of this double catch the machinery is stopped more su denly _ 
was heretofore possible, thereby preventing or diminishing waste. - 
nvention also consists in applying a guide slot to the bearing for pe 
balanced catch lever of front stop motions to render such levers easy 0 
action and steady. 


spool, 
the balanced catch lever to w 


Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2106. W. Gerrans, Tregonay, Cornwall, ** Horse-rakes.”"—Dated 81st August, 
860. 
ne inventor forms the arms upon which the teeth of the rake are pogo 
in two parts, and joints them to the framework by a universal joint, af _ 
they may either be used together or separately, or, when not in use, ~ h 
parts may be turned ever and rendered portable for travelling. He emp = 
a lever handle for raising the teeth from the ground, the end of a 
handle projects from the back of the machine. He also employs Sagat or 
the same purpose to be worked by the driver of the machine, so that, be a 
on his seat, by the action of the foot on the pedal, it actuates certain toot de 
wheels in connection with the bar on which the teeth are secured. On this 
bar are also placed one, two, or more eccentrics, or pieces of curved — 
corresponding with which, and in the front of the machine are ot — 
over Which pass chains, so that, as the front bar is moved by means of t 7 
toothed wheels put in or out of gear by the pedal, so are the teeth raisec 
or lowered as required.—Not proceeded with, 











Ciass 56.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
7 House Fittings, Warming, Ventilating, Se. 

2061. J. Annowsmitn, Bilston, “ New or improved sash ivon for conserva- 
vies aed other structures, made principally of glass, an’ also for windows 
and skylights, and other like purpose s."’—Dated 27th August, 1860. 

This invention cannot be described without reference to the drawings. 


2071. P. Errertz, Manchester, “ Bricks, tiles, &c.”—Dated 28th August, 1860. 

This improved machinery for mak bricks, purifies, mixes, and raises 
the clay or other similar material by means of screwed and spiral knives, 
and presses the material so prepared into appropriate moulds in the follow- 
ing manner :—The freshly dug clay is passed into a hopper which opens into 
the machine. This hopper bas in its interior near an opening at the 
bottom a shaft with revolving combs or beaters, by means of which the clay 
partly prepared in this way is pressed into an elevator close to the opening, 
and effects the supplying to the spiral knives, which are enclosed in an 
elliptical vessel called an elevator, in which above the knives is at grate or 
rid for the detention of stones and other objectionable matter, The knives 
raise the clay which has been conveyed from the hopper through the grate 
into a drawer which runs in grooves in the elevator, After the drawer has 
heen pushed forward. the clay is removed out over the mould, which is close 
to. and at the same elevation as, the elevator, and is then pressed into the 
mould by means of a closely-fitting piston or presser, when, cording to 
the size of the machine, from two to ten bricks may be formed in the 
moulds, After the pressure the piston is moved out of the drawer, when 
the latter moves back again over the elevator to be filled afresh. During 
the time of refilling, the piston goes down a second time, and when coming 
up again the bricks are raised in conjunction with a type which during the 
pressure forms the bottom of the moulds. ‘The bricks are now pushed out 
by the again approaching drawer on to an endless apron. After pushing 
them off, the type moves back again into the moulds, and the movement of 
the machine is repeated. According to the number of bricks to be pro- 
duced, an elevator receives on one or both sides the above-mentioned press, 
which works in such a manner that one piston ascends as the other descends, 
in order to raise the bricks previously pressed by it. The drawer must, con- 
sequently, have also two parallel compartments, so that, when one is empty, 
the other one stands over the elevator for refilling. In order to save manual 
labour in the transport of the pressed articles to the drying ground, the 
patentee employs improved transport wagons. They consist of two movable 
frames, the outside one of which is protected from injury by buffers, while 
the interior of the other frame ix divided into endless aprons, which serve 
for the reception of the pressed bricks. There are from four to eight tables, 
according to the size of the wagons, and as this whole framing of the rollers 
may be raised or let down into the main frame by means of racks, it is 
rendered possible to place each of the aprons on the same elevation as the 
apron of the press, of which it then forms a continuation. The bricks, 
which are pushed on to the endless apron, are then rolled off by means of a 
ratchet Wheel on to the now adjoining roller table of the wagon, and after 
this has been filled, the empty apron either above or under it is moved 
into the place of the former, which operation is repeated until all the end- 
Jess aprons are filled, and then the wagon is replaced by an empty one, By 
means of this combination one or two men are capable of transporting from 
200 to 500 bricks to the drying places without touching them, in which 
drying places such an arrangement is made as will accelerate the unload- 
inv of the wagons, and at the same time treating the bricks in a careful 











manner, “ 
2001. W. Kinkacr avd A. Rirnry, Albion-place, Vauchall, “ The amalgama- 
lion of certain evticles Jorming a plastic composition, applicable to works 
of the tne arta, building purposes, vxitations of marbls, ancient carvings, 
and various other uses. Mater th August, 1860. ; 
The patentees claim the amalgamation of animal and vegetable gelatines, 
glutens, ulbumens, with a portion of caoutchoue, vils, or animal fats ina 
liquid state, to mix with sulphate of lime, gypsum, China vy, French 
chalk, or other cements, to form a plastic material capable of being moulded 
or rolled to any required form, 

















Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
~ ments of War or for Defences, Gun Carriages, &c. 





2059. W. CLank, Chancery-lane, London, Fire-arms.”—A communication.— 
Dated 27th August, 1860, : 

The patentee claims, First, the fixing of a short rifled barrel to the 
extremity of a long stock, so as to form an arm of the same dimensions as 
those for which it is intended to be substituted. Secondly, the pereussion 
of the cap by means of a long rod with a single lock or detent and trigger, 
such as described. ‘Thirdly, the detail and disposition of the parts con- 
stituting the arm, such as the barrel, striker, stock, sight, lock, &e. 


Jones, jun, Liverpool, ‘* Gun carriages."—Dated 30th August, 





2097. J. 
1860 p . ‘ 
According to this invention a gun carriage is constructed in such a 
manner that the fore part of the gan may be supported in a suitable 
bearing, and so that the fore part of the gun when ina position to be fired 
may remain constant, or as nearly so as may be, whilst the elevation is 
obtained by moving the after part of the gun upwards and dow nwards. The 
centre or axis of motion of the gun, according: to this invention, is at or 
near its fore end, in place of being, as it now is, on trunnions near to the 
breech or after end of the gun. By this means the openings or port holes 
through which guns are fired may be greatly reduced in size. — In carrying 
out the invention, when using guns of the ordinary construction, in place 
the bearings, for the trunnions being fixed to the carriages. as heretofore, 
the bearings are arranged to rise and fall, so that the after parts of the guns 
may be raised and lowered, whilst the fore ends of the yuns are supported 
in bearings connected with the front ends of the ¢ yes; such bearings 
for the fore ends of the guns may, however, be separate from the carriages. 
—Not proceeded with. 











Cass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, $c. 


2066. R. A. BRooman, Flect-street, London, “ Inuprovements in melodeons and 
similar keyed musical instruments.” —A communication. — Dated 2th 
August, 1860. - ; 

These improvements consist mainly in so combining with each key of the 
key-board two, three, or more separate reeds that, by differences in the 
touch, the performer may cause different degrees of sound to be given to the 
same musical note, and may also cause each note to vibrate on itself, inde- 
pendently of any other note of the instrument. The improved instrument 
styled a ‘ triolodeon,” may be constructed and operated generally after the 
manner of the ordinary melodeon. Each key has, however, two, three, or 
more reeds connected with it, all of which are of the same musical note or 

ter, but of progressive degrees of loudness. Each reed has its own sepa- 


e Valye or pallet, fitted with springs and other appliances as usual, but so 





arranged in relation to the key which represents that note on the key-board 
that, when the key is pressed down to its fullest extent, all of the reeds will 
be made to sound, and if pressed to a less distance only two will sound, 
while if touched but slightly one only will be heard. Thus crescendo pas- 
sages may be executed, since, by pressing very lightly, the first row of valves 
only will be opened, and these cause the reeds to vibrate which give the 
softest tone ; by pressing a little stronger upon the keys the second row of 
reeds will in like manner be sounded, thus adding to the loudness of the 
tone, but not otherwise changing its character ; and by pressing still stronger 
a further degree of loudness is added by similarly bringing into use the third 
set of reeds. Of course diminuendo passages may be played by reversing 
this order. Each note may also be made, by the varying touch of the per- 
former upon its key, to vibrate upon itself, thus sounding the same note with 
alternating degrees of loudness. The volume of sound of each separate set 
of reeds is also capable of being made variable by differences in the currents 
of air. Each set of reeds is placed in a separate compartment of the reed 
box, and each of these compartments has its separate air reservoir, arranged 
by means of suitable springs to afford the desired pressure of the air, being 
supplied by any desired form of bellows. 

2085. W. H. Wain, Birmingham, and W. Instone, Wolverhampton, “‘ A new 

or improved lamp.” —Dated 29th August, 1860. 

This invention consists of a lamp constructed as hereinafter described, the 
said lamp being particularly adapted for burning spirit or volatile oils. The 
said new or improved lamp has an inverted fountain, by means of which 
any number of lights can be fed. A perforated semi-circular cap is placed 
over the wick, and the flame is both thrown below the said cap and burns 
above it. An oval chimney surmounts the burner.—Not proceeded with. 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2075. F. C. Canvert, Manchester, ** Collecting and saving certain products 
given off or emitted during the manufacture of coke.”—Dated 23th August, 
1860. 

This invention consists in conducting the mixture of heated and ignited 
gaseous products obtained from the destructive distillation of coal in an 
oven or in ovens of a peculiar construction underneath and around another 
oven or other ovens for the purpose of effecting by the heat thereof the 
distillation of the volatile gaseous liquid and solid products from the coal 
that is therein contained.—Not proceeded with. 


2087. W. E. Newton, Chancery-lane, London, “ Iron and stecl.”—A comimuni- 
ation.— Dated 29th August, 1860. 

s invention consists in the conversion of cast, pig, or other iron into 
steel by subjecting it when in a molten state to the combined action of crude 
potash or other alkali, carbonate of lime, oxide of manganese, and charcoal. 
It also consists in the purifying or refining of the iron preparatory to such 
process of conversion, either during its reduction from the ore in a smelting 
furnace, or during a subsequent melting, by the use of ores of zinc, or the 
pure metal (zinc) itself, and of jets of steam or water. By these means steel 
may be manufactured directly or by a continuous process either from the 
ore or from pig iron.—Not proceeded with. 


2092. H. Merce, Paris, ‘‘ Making bread and ship biscuit.”—Dated 20th August, 
1860. 








This invention consists in a process of manufacture whereby all the fari- 
naceous parts in corn are employed. The apparatus used cannot be de- 
scribed without reference to the drawings. 

2104. P. M. Betton, New York, U.S., “ Compound to be used as a substitute 
~~ animal charcoal in refining sugar and otherwise.” —Dated 31st August, 
860. 

Animal charcoal or “bone black,” as it is usually termed, has hitherto 
been largely employed in the refining of sugar for the purpose of effecting 
the removal from it of certain natural colouring matters, as well as of 
certain foreign substances, which have been necessarily added to the sugar 
in the earlier stages of the process. The cost of this substance has now 
become so large an item, that an equivalent article, which, while possessing 
similar qualities, shall yet be furnished at a more moderate price, has long 
been wanted. Such an equivalent the patentee has discovered in the article 
** bog-peat” when properly prepared. ‘The manner in which he prefers to 
treat it issafollows :—To 100 lb of the peat, taken as it comes fromt he bog, 
he adds, say, about 61b. of chalk (or its equivalent), which has been reduced 
to powder, and mixed with sufficient water to bring the whole mass to a 
pasty consistence, thereby effecting the perfect admixture of the two. This 
is then brought, by expressing a portion of the water, to such firm con- 
sistence that it may be cut or formed into flat cakes, of say, 1 in. or 2 in. 
in thickness, for convenience in further working. It should then be sub- 
jected to the action of a powerful press, in order to drive out as much of the 
remaining water as can be, and this will be facilitated by covering each cake 
with a cloth, or with wire gauze, and placing them between iron plates, 
The cakes are then either air or stove dried until all moisture is expelled, 
They are then ground to a coarse mealy powder, and charred, much after 
the manner of charring bones for the same purpose. On being cooled, the 
material is ready for use in the same manner as the usual animal charcoal, 
and it may, like animal charcoal, be re-charred from time to time. 

















CLass 9.—ELECTRICITY.—None. 


CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1878. F. X. Kuk LA, Pentonville-road, London, “ Sclf-regulating gas-burner.” 
—Dated 3rd August, 1860. 

This said improved self-regulating gas-burner is made in two parts 
screw or be otherwise connected together. The lower part of the said 
burner is provided with a nipple, and the said nipple is covered with a loose 
cap which rises by the upward pressure of the gas, and acts as a valve for 
regulating the passage of the same. Over the cap and nipple is screwed the 
top part of the said burner, and the interior of that part of the same sur- 
rounding the said cap is made conical, by which means, in proportion as 
the cap is raised, the annular space round the same is diminished, and the 
emission of gas from the burner is decreased. Abeve the said conical part 
of the burner is placed a piece of fine spiral wire through which the gas 
passes on its way to the aperture of the burner. Gas-burners constructed 
as above described will regulate and economise the consumption of gas, and 
effect its thorough combustion. 


Iss3. W. Newton, Chancery-lane, London, ‘* Wooden-soled boots and shoes or 
clogs.” —A communication.—Diuted 3rd August, 1860. 

This invention consists in making the wooden soles of boots and shoes or 
clogs double, or of two pieces or thicknesses, between which the upper 
leather of the boot or shoe or clog is secured by any suitable means, the two 
pieces or thicknesses of the sole being also secured together by proper 
fastenings. 

1884. W. E. Newton, Chancery-lane, Loudon, “ Washing machines.”"—A com- 
munication,—Dated 3rd August, 1360, 

This invention consists in the arrangement of a peculiarly-constructed 
cylinder within a cylindrical chamber surrounded by water, and also in 
arranging below the same a stove, in such manner that it will answer the 
twofold purpose of heating the water in the boiler, and drying the clothes 
after they have been washed and rinsed as described. The invention cannot 
be described without reference to the drawings. 
i301. W. E. Gener, Wellington-street, Strand, Loudon, “ Cork-cutting 

machine."—A communication.—Dated 4th August, 1860. 

The knife employed in this improved machine is endless, and is set in 
notion (always following the same direction) by two conical pulleys with 
nuts, Which stretch the knife. These pulleys are fixed to separate wheels 
set in motion by means of an endless screw, which tooths into each ; a pro- 
jection on the wheels keeps the knife in position. This movement of the 
knife being obtained, circular motion is to be given to the cork in front of 
the blade, and for this purpose a chariot is used, which rises and falls with 
the frame on which it is placed, by the action of rods and toothed wheels, 
and the centre of a red changing during the revolution of a wheel; the 
chariot rises as the wheel turns, and a small cork is produced. The chariot 
being retained in this position by catches on the wheel, it will be evident 
that, if one of the wheels turns more than another, a conical cork will be 
produced, ‘The chariot is kept against the endless screw during the cutting 
of the cork by a large wheel and band, and small wheels which turn the 
cork-holders (which are of copper or other metal), and they are to be 
changed according to the size of the cork required to be made ; these pins 
turn round a movable metal rod which never requires changing, its 
cylindrical thickness being such that, carrying the cork roller, its diameter 
will not exceed that of the smallest size cork ; and therefore it is only the 
ends of the cork-holder which will have to be changed. A small spring 
presses against the cork during the cutting thereof.—Not proceeded with. 
1802. J. Hunter, Cumbusnethan, ** Apparatus for boring and winding for 

mining pur poses.” — Dated 4th August, 1860. 

The documents relating to this invention are with the law officer under 
ection, and cannot at present be seen. 

93. J. F. Kirstin, Stockholm, ‘* Ships’ logs."—Duted 4th August, 1860. 

For the purposes of this invention the patentee employs a tube, in the 
exterior of which are curved blades, to cause the tube to rotate when drawn 
through the water ; one end of the tube is permanently closed, and is fitted 
with a universal joint, by which it may be connected to a line, and the other 
end is fitted with a water-tight cover. Within the tube is placed the record- 
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ing apparatus, which consists of a tube containing wheelwork, which gives 
motion to the hands of three or more dials, the second dial indicating ten 
times as many revolutions as the first dial, and the third ten times as many 
as the second, and so on. The tube containing the wheelwork is fitted on 
its exterior with a spring which presses inst the interior of the first- 
mentioned tube ; so that, when the first-mentioned tube rotates, the record- 
ing apparatus is carried round with it. The train of wheels of the recording 
apparatus is set in motion by the last wheel gearing with a worm, on the 
s of which there is an arm carrying a weight ; this weight, when the 
exterior tube is rotated, by being drawn through the water, prevents the 
worm from being rotated with it, and the other wheels, being carried round 
it, are thus caused to rotate on their own axis. Before using the ap- 
paratus the cover is removed from the end of the exterior tube, and the 
recording apparatus is taken out, and the pointers of all the dials set at 
zero ; the apparatus is then inserted into the tube, and the cover replaced, 
when the apparatus is ready for use. After use the number of revolutions 
the exterior tube has made may be ascertained by removing the cover from 
its end, and taking out the recording apparatus, the dials of which will show 
the number of revolutions made. 





1894. J. LANCELOTT, Buxton-road, Essex, “‘ Improvements in machinery or 
apparatus for the manufacture of small metallic chains, and also in the 
manufacture of such chains.” —Dated 4th August, 1860. 

This invention cannot be described without reference to the drawings. 


1896. T. Wenn, Smallwood Manor, Uttoxeter, “ Gates.” —Dated 4th August, 
1860. 


This invention cannot be described without reference to the drawings. 

1899. H. DE Mornay, Bayswater, London, ‘‘ Apparatus for sorting and pre- 
paring tea for the market."—Dated 6th August, 1860. 

This invention relates to certain novel arrangements of apparatus to be 
used in the process of manufacturing tea, by which the several operations 
of winnowing, sifting, and drying the tea are accomplished in a more 
perfect, expeditious, and economical manner than is at present obtained. 
The winnowing operation is intended chiefly to assort the tea according to 
the qualities of the leaves, and for this purpose the patentee subjects the 
tea to the action of a machine consisting of an air tank, provided at one 
end with a fan for throwing a blast of air amongst a descending stream of 
tea supplied to the air trunk by a shute above ; the tea meeting with the 
blast will be carried forward in the trunk at distances determined by the 
specific gravity of the leaves, and distrihuted into hoppers or shutes which 
will conduct it to receptacles below. As the tea delivered into the air trunk 
in a thin broad stream comes within the action of the blast produced by 
the fan, it will be driven forwards along the air trunk, and according to its 
specific gravity so will it be assorted, dried, and curled, the leaves falling 
either into the first, second, third, or other shute provided to separate the 
different qualities, and being eventually deposited in the chests situate 
below the shutes, while the dust or pulverised tea is driven to the end of 
the air trunk and discharged into the last chest of the series. The manu- 
factured tea when thus, to a certain extent, assorted, is next to be sub- 
mitted to the sifting operation, which is accomplished by the use of a 
revolving or rotating sieve of a novel construction. The tea sifting machine 
may be fitted either with a cylindrical sifter formed of perforated metal on 
which the tea is to be let fall, that the finer portions may find their way 
through to an inclined table, by which it is to be guided to a receptacle, 
while the other is discharged over the cylinder, or the machine may be 
fitted with an endless sheet of perforated metal mounted on drums or 
rollers. The invention cannot be fully described without reference to the 
drawings. 

1903. F. Hupson, Blackfriars-road, Southwark, “Spring rollers for window 
blinds.” —Dated 7th August, 1860. 

In order to ensure the proper action of spring blind rollers the patentee 
imparts to the spring of the roller the proper degree of tension at the time 
of making and putting the parts of the roller together, which may after- 
wards be fixed and removed from its brackets without allowing the tension 
of the spring to recede below its minimum tension when used for the blind, 
the tension being totally irrespective of the fixing of the rol’er. He also 
fits and furnishes the spring roller so that it cannot be over wound by any 
negligence or unskilful handling. 

1904. J. Bonne, Cluis Indre, France, ‘‘ Furnaces intended to work iron ore.’ 
—Dated 7th August, 1860. 

This invention cannot be described without reference to the drawings. 
1905. C. L. DAviEs, Queen-street, Bloomsbury, London, ** Printing and ciuboss- 

ing.” —Dated 7th August, 1860. 

This invention relates to apparatus principally applicable for printing or 
embossing address cards, but which is also applicable to printing or emboss- 
ing larger surfaces, such as show cards, or any stiff substance. The cards 
to be printed are placed in a box or receptacle superposed on each other, 
the receptacle being just sufficient to contain the area of the cards to be 
printed. This receptacle of the blank cards is mounted in position so that 
the lowest card, when projected therefrom, shall enter between a pair of 
small cylinders, by which the printing is performed. For printing alone 
the patentee makes one of these cylinders plain, while the other has 
engraved on its surface, in relief, the device or letters to be printed, and 
may be of boxwood, gutta-percha, metal, or other suitable material. For 
addresses or business cards these cylinders may be very small, it being 
simply necessary that the circumference should a little exceed the length of 
the card to be operated on. If for printing only he applies the ink or 
colouring matter to the relief surface to be printed by inking rollers, which 
are driven by contact therewith, and which are simply of the length sufti- 
cient to embrace the surface to be printed, and do not effect contact or ink 
the ends of that cylinder, and which are of the same diameter as the print- 
ing surface. The inking roller is fed by other rollers from a reservoir of ink 
or colour in the ordinary manner of inking rollers in printing machines. 
He disposes a plain cylinder immediately below the printing surface cylinder, 
which is pressed down upon it by springs or screws, by which it may be 
adjusted to the thickness of substance to be passed between them. ‘The 
cards to be printed are of a sufficient width to cover the relief surface, as 
also some portion of the marginal ends of the printing cylinder, by contact 
with which and between such marginal ends and plain cylinder the card 
nipped is drawn through the machine. In order to feed up the cards one 
at a time he arranges a slide to traverse lengthways, in the bottom of the 
card receptacle, and on which the cards fall in succession ; they are pro- 
pelled forwards by the contact of a step or projection on this slide until 
they pass between the cylinder, which, bemg worked at same time, take 
hold of the card and carry it through between them and perform the print- 
ing or embossing operation. He gives motion to the feeding slide by the 
printing cylinder, projections on which take hold of rods connected with 
the feeding slide, advance it a certain distance, and then release it, when it 
is carried back in readiness for the succeeding operation by springs, weights, 
or otherwise. The printing surface may be produced by engraving, or it 
may be a stereotype, or cast of type metal, or other material bent round to 
form a cylindrical printing surface, such as gutta-percha, for instance. If 
this apparatus is to be used for embossing, the upper cylinder must be 
engraved and sunk to receive the relief of the other cylinder. If printing 
and embossing are to be performed simultaneously, the parts of the cylinders 
must be suitably prepared and arranged, and the machine furnished with 
inking rollers or sections of a width just equal to the part to be printed. 
1910. C. STEVENS, Welbeck-street, Loudon, ** Plant protector.” —A communica- 

tion. —Dated sth August, 1860. 

This invention cannot be described without reference to the drawings. 

1911. C. STEVENS, Welbeck-strect, London, ‘* An improved iwode of binding up 
brooms, together with the machine used for that purpose.”—A comimunica- 
tion.— Dated 8th August, 180, 

The object of this invention is an improved method of tying up brooms, 
by substituting tin, zinc, or other suitable metallic ligatures for the cane or 
osier bindings hitherto used, which being of little strength and becoming 
easily unfastened cause the broom to be soon destroyed. The improved 
metallic bindings may be ornamented with carvings, or may be painted in 
various figures. 

1914. R. A. 
tunnels cud performing other excavating operations.” 
—Dated 8th August, 1860. 

This machine consists of a strong under carriage or bed mounted on 
wheels or rollers, upon which a frame carrying an engine, gear work, and 
the excavating tools hereafter described, is free to be moved to and fro. The 
excavating tools consist of a series of circular frames, wheels, or dises carry- 
ing on a portion of their circumference movable teeth or chisels. These 
tools act as circular saws; they are keyed on the same shaft, say to the 
number of five, more or less, with a space between every two. The engine 
is worked by preference with compressed air, which, after performing its 
function in the cylinder, escapes and aids in ventilating the tunnel or other 
confined work being excavated. As fast as the saws cut their way, so is the 
frame advanced, until they have penetrated to nearly one half of their 
diameter ; the whole machine is then drawn back, and the portions of rock 
or earth between the saw cuts are readily knocked out by levers, wedges, 
and other suitable tools, and removed ; the excavator is again advanced and 
operates as before. A jet of water directed against the stuff to be acted 
upon by the saws will not only tend to its disaggregation, but will aid in 
preserving the temper of the cutting teeth. 

1915. R. A. BROOMAN, Fleet-stveet, London, “ Apparatus for burning gas in 
carriges, ships, and other moving structures."—A communication.— 
Dated 8th August, 1860. 

There has been great difficulty in lighting carriages, ships, and other travel- 
ling structures by gas, owing to the shocks and violent motions to which they 
are subject acting upon the regulator placed between the vessel containing 
the store of gas, and the burners, in such manner as frequently to shut off 
the supply, and thus cause the light to be extinguished. Now, in order to 
guard aguinst this serious defect, the present invention has been designed. 
It consists in placing between the regulator and the burners a circular or 
other vessel or holder of a capacity proportioned to the number of burners, 














Brooman, Fleet-street, London, “ Excavating machine far boring 
=A communication. 
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whereby the supply to the burners would be maintained should any sudden 

shock or jerk cause the gas to be momentarily shut off from the store to 

the regulator. 

1916. J. B. Cretan, St. Malo, France, ‘A new smoking pipe.”—Dated 8th 
August, 1860. 

This invention consists in boring a double communication all along the 
stem or tube of the smoking pipe, one of these communications going from 
the mouth piece to the bow], and the other communication going from the 
mouth-piece to a place under the bowl. The result of the process is 
obvious :—The smoker inhales at the same time the smoke from the bowl 
and the air from the external hole under the bowl, so that the current of 
cool air running in the latter of these communications keeps the stem of 
the pipe, and consequently the smoke running through the other com- 
munication, in a constant state of coolness.—Not proceeded with. 

1922. C. F. Fuounpers, Liverpoot, ‘‘ An improvement or improvements in 
duplicating photographic impressions, and also for certain machinery for 
the same.” —Dated 8th August, ; 

In general terms this invention consists in confining in v dark chamber, 
or space, or camera obscura the photographic material prepared to receive 
the impressions, and causing, by mechanical means, every part of its surface 
to traverse an aperture through which the light or photographic impression 
is received, this light being admitted and shut off by a perforated straight 
sliding or circular revolving disc, which passes over another dise having a 
similar opening, this moving dise being so constructed as always to move at 
an uniform rate, which rate can be made faster or slower by means of 
springs, or otherwi as desired. The rebound or momentum of this 
slide or rotating dise is overcome by spring checks. A condensing lense or 
lenses is applied, when required, to increase or diminish the intensity or 
quantity of light necessary to produce the pictures with certainty or 
rapidity. 

1923. M. Dopps, Hamsterley, Durham, “‘ Machinery for moulding, forming 
or shaping articles of iron and other malleable metals, and sor shearing or 
cutting iron and other metals.”—Dated 8th August, 1860. 

In the manufacture of many descriptions of articles made of iron or other 
metals, the intended forms or shapes are given to them by means of swaegs 
or moulds, with the aid of hammering. or some similar medhanical force or 
action. In order to make certain articles of the intended forms or shay 
the patentee causes the material of which they may be intended to be made 
to be subjected to the action of swages or moulds by means of rolling 
pressure, for the purpose of causing such swages or moulds to act more 
expeditiously and effectually in producing the desired operation upon the 
materials. In one description of machinery constructed according to this 
invention a pair of swages or moulds is mounted or fixed upon a pair of 
rollers, so that each of the swages or moulds shall act in conjunction upon a 
piece of metal placed between the swages or moulds as they are brought 
into action, or caused to act upon the piece of metal by the revolution or 
partial revolution of the rollers, and thus mould or fashion the piece of 
metal into an article of the intended form or shape. A succession of swages 
or moulds may in this way be caused to operate upon a piece of metal, so 
that, by a succession of operations, the metal may be reduced, moulded, or 
fashioned into the intended form or shape. The rollers are mounted or 
fixed upon axes Which have spur wheels fixed upon their ends, the teeth of 
such wheels taking into each other in order to cause the rollers to revolve 
together, and in such a way as to cause the two swages or moulds on the 
rollers (when two swages or moulds are used) to act in conjunction upon a 
piece of metal operated upon. Machinery for shearing or cutting iron con- 
structed according to this invention consists of a horizontal cutter fixed in a 
horizontal position with its edge upwards so that a circular cutter may : 
in conjunction with it for the purpose of shearing or cutting a sheet or piece 
of metal laid upon the horizontal cutter. He mounts the axle of the 
circular cutter in bearings in sliding pieces which move along within slots or 
otherwise, so as to be capable of being moved horizontally backwards and 
forwards in such a manner as to cause the edge or cutting part of the circular 
cutter, and the edge of the horizontal cutter, to act conjunction when the 
circular cutter is caused to roll round. He fixes a spur-wheel or pinion 
upon one end of the axle of the circular cutter, the teeth of which wheel 
or pinion take into the teeth of a fixed rack, so that, when the sliding 
pieces carrying the bearings of the circular cutter are moved along, the 
cireular cutter will be caused to roll round, and act in conjunction with the 
horizontal cutter. 

1923. H. Earnie and W. Earue, Hereford, “ An improvement in connecting 
skins or shects of parchment, vellum, or paper together, and in attaching 
seals to deeds and other instruments.” —Dated 7th August, 1360. 

The patentees claim the employment for such purposes of a metallic clip, 
part (or parts) of which is (or are) passed through the vellum or paper, and 
then bent over or clinched on the other side, so as to secure the same. 
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1931. A. NEUMANN, Poncras-lane, Loudon, “* Hanging and fastening of doors, 
lids, and other hinged covers." —A comivunication.”—Dated Ith August, 
1860. 

According to this invention it is proposed to apply a sliding rod or bar to 
each side or edge of a door or lid, such sliding rods or bars forming either 
the hinge pin of the door, or lid or the fastening of the same, according to 
the side on which the door or lid is opened, A handle is provided on cach 
side of the door, by partially turning either of which the sliding rod corre- 
sponding therewith may be disconnected from the hinge sockets, and the 
door or lid consequently opened on that side, whilst the opposite bar or rod 
remaining engaged in the hinge sockets serves as the hinge upon which the 
door or lid turns. Either of the sliding bars may be disconnected trom their 
sockets as desired, and the door or lid thus made to open on either side or 
edge. Suitable appliances are used for locking or fixing both the bars, when 
the door or lid will be prevented from opening in either direction, and 
means are employed for preventing both bars from being disconnected 
simultaneously.—Not proceeded with. 

1936. J. Unperwoop, Birmingham, ‘‘ Dressing cases and writing cases.”— 
Duted 16th August, 1360. 

This invention consists in the addition to dressing cases and writing cases 
of an expanding pocket. The inventor makes the said expanding pocket by 
preference of the size of one side of the dressing or writing case, and con- 
nects it to the said side by means of elastic bands joined at one end to the 
bottom edge of tae pocket, and at their other end to the said case. The 
flap which turns over and covers the open side of the pocket is of such a 
length that it will cover the said open side of the pocket when the pocket is 
expanded. The said flap is made to engage with the lock of the case when 
the pocket is more or less full, either by a spring slide in the said flap 
carrying the staple, which enters the lock, or by making several openings 
in the lock case, in either of which a staple on the flap may enter and 
engage with the lock.—Not proceeded with. 





1939. J. SummERscALEs, Keighley, ‘* Improvements applicable to churus, wash- 
ing and mangling machines, d&c.”— Dated 10th August, 1560. 

The First part of this invention, as applicable to churns, consists of a 
vessel enclosing a compound agitator, which can be worked by three, four, 
or more wheels at pleasure, having only one central shaft, and may be 
turned either by hand or other motive power. The compound agitator 
consists of two drums or crossbars furnished with radial arms projecting 
inwards, and keyed upon the central shaft, which turns in one direction 
whilst a tubular shaft or long hollow boss, furnished with radial arms or 
beaters projecting outwards and working within or between the first named 
radial arms, turns in the opposite direction. Thus a double compound 
movement is created, and the cream is worked up into butter much quicker 
than by the churns hitherto in use. Secondly, as regards washing ma- 
chines. A modification of the above is also applicable for washing all kinds 
of fabrics, the exterior drum or barrel turning in one direction, whilst the 
interior beaters or agitators are turned in the reverse direction, and thus a 
combination of the dash-wheel and rubbing motions is obtained. Another 
modification of the same arrangement may be used as a root washer or 
scraper by attaching to the barrels or beaters, or to both, brushes or graters, 
or both brushes and graters, as may be desired. Thirdly, as regards mixing 
machines for size, colours, seeds, paints, or liquids, and for any dry material 
whatever, a further modification of the same arrangement is equally 
applicable, and by a suitable configuration of beaters or knives it may also 
be adapted as a dough-kneading machine. Fourthly, as regards mangling 
machines, the invention consists in attaching the mangling cloth to wooden 
or iron rods at each end, which rods are connected to parallel iron bars 
which work through slots in the frame at the end of the rollers, whilst 
the cloth passes between the rollers.—Not proceeded with. 

1942. 8S. MIDDLETON, Whitefriars-street, Loudon, ** Preparing surfaces of paper 
and othr matcrials for the purpose of preventing Jraud.”—Dated 10th 
Awjuat, 1860. 

This invention consists in combining and preparing the surfaces of paper 
and other materials used in the manufacture of bank-notes, cheques, bills of 
exchange, or other valuable documents, that they cannot be split, photo- 
graphed, or imitated by other means without being readily detected. For 
this purpose, in place of printing the whole of the writing or device in one 
or more colours upon the front surface of the paper intended for a bank- 
note or cheque, the inventor prepares or prints one portion of the writing 
upon one piece of thin paper, and the other portion of the writing or device 
upon another piece of thin paper, and cements or unites these two separate 
portions of the device together by gutta-percha, india-rubber, or other 
suitable cement ; or he places a very thin sheet of gutta-percha or india- 
rubber or other compound between the two piece of paper, with one portion 
of the writing or device on the interior surface, and by the application of 
heat and pressure he firmly unites them together, and that portion of the 
writing or device on the inner surface will show through, and by correctly 
registering with the printing on the external surface will make up the 
entire device; or the external portion of the writing or device may be 
printed or written after the separate parts are combined together. The 
device on the inner and outer surfaces may be in different colours, and such 
as cannot be readily copied by the aid of photography, and the material 
introduced between the two surfaces of the paper thus prepared and 
combined may be a perforated design, or the paper upon which each portion 























of the writing or device is printed may be perforated, the perforations on 

one surface being covered by the other surface when combined as before 

described.— Not proceeded with. 

1946. J. WiLkiNs, Bssex-street, Islington, London, “ An improved inkstand.” 
Dated 11th August, 1800. 

This invention has for its object the preservation of ink from dust and 
evaporation, a large and permanent supply of ink in the reservoir, and a 
facility of producing a supply of ink for a day's use in a way simple and 
permanent, by the construction of a flexible hinge of vulcanised india- 
rubber, so that a supply of ink is forced upwards into a small reservoir or 
tube, and, when required, the ink is forced back again into the reservoir 
and reserved for further use at any period. A ball valve is introduced in 
the small reservoir or tube, which ascends and descends with the ink, and, 
when the ink is not in use, the ball lies over the aperture through which 
the ink passes and repasses, and thereby entirely excludes the atmosphere 
from the ink in the reservoir, thus protecting and keeping it in a permanent 
and fluid condition. 

1948. H. Hotuann, Birmingham, “* Umbrellas and parasols.”—Dated lth 
August, 1860. 

The inventor, in carrving this invention into effect, makes the tabular 
rib of steel by the ordinary method, but near the middle of the rib the 
steel of which it is made is of greater width than at the other portion, and 
the edges of the said wider portion are raised and made to lie parallel with 
one another, the edges of the other portion of the said steel being brought 
together to form the tubuiar rib. Between the said parallel portions of the 
rib he inserts a strengthening piece of steel, which extends about an inch 
on either side of the said parallel portions. The end of the stretcher is 
forked, the prongs of the said fork lying respectively between the 
strengthening piece of steel and the sides of the parallel portions of the rib. 
The wire forming the joint upon which the stretcher turns passes through 
the three thicknesses of steel of the rib, and through the two prongs 
of the fork, and is rivetted on the outside of the joint.—Not proceeded 
with. 

1949. H. Correre.., Balsall-heath, King’s Norton, ** Umbrellas and parasols.” 
—Dated 11th August, 1860. 

This invention consists in making the stretcher joints of umbrellas and 
parasols from sheet metal, and attaching them to the ribs of umbrellas 
and parasols in the manner described with reference to the drawings. 

1957. A. V. Newton, Chancery-lane, London, ** Treating waste vulcanised 
indiu-r ubber."—A communication.—Dated 13th August, 1560, 

This invention relates to the treatment of waste vulcanised or cured 
elastic india-rubber for the purpose of rendering it available as a compound 
for re-conversion into elastic or waterproof articles. To this end the waste 
rubber, whether consisting of scraps produced in rubber factories, of worn- 
out over-shoes, or other like articles, is first ground into a coarse powder. 
In this reduced state it is steeped in or mixed with vegetable tar or with the 
tarry or pitchy products derived from the distillation of resin when producing 
resin oil. The products preferred to be employed for mixing with the ground 
rubber is that known in the United States of America as pine oil. The 
rubber having been allowed to remain mixed with the tar or pine oil 
for from about four to five days, the superfluous tar or oil is run or strained 
off, and there is then to be added te the now softened rubber by knead- 
ing new or green vuleanisable rubber in any desired proportion to suit 
the quality as respects tenacity of the compound desired to be produced. 
When these substances have been thoroughly amalgamated, and the com- 
pound has been moulded or otherwise manufactured into goods, the 
goods produced therefrom are to be cured. This process may be carried 
on in the ordinary manner, but it is preferred to submit the goods to 
the curing heat while under pressure, whereby great elasticity will be 
cured, 














1959. A. V. Newton, Chancery-lane, London, “* Improvements in the mode of 
and machinery for manufacturing hose pipes.” —A comimunication.— Dated 
13th August, 1860. 

This invention consists in the following arrangement of mechanism:—A 
horizontal mandril, the outer diameter of which corresponds to the inner 
diameter of the hose to be made, is provided to receive strips of vulcanisable 
rubber cloth, which are to be laid helically thereon. These strips are wound 
upon spools which are mounted in a rotating traversing frame surrounding the 
mandril. <A traverse motion is given to the frame by means of a carriage 
which supports it, and the spools will thus be caused to lay the strips heli- 
cally around the mandril, with the edges of the adjacent coils of the same 
strip abutting. When the mandril has received the required number of 
layers, it is to be removed from the machine and carried to the curing 
chamber, the heat of which will, by melting the rubber, ensure the proper 
ornamentation of the joints. 

960. A. V. Newton, Chancery-lane, Loudon, ** Apparatus for manufactcring 
packing for pistons and other parts of machincry.”—A communication. 
—Duted 13th August, 1860. 

In manufacturing elastic cord and piston packing—which consists of a core 
of vulcanised india-rubber, or other elastic gum, encased in a roll of strong 
woven fabric—it has been customary hitherto to produce the same by hand. 
Now the object of the First part of this invention is to facilitate the manu- 
facture by applying mechanical travelling pressure to the rolling up of the 
elastic core within the woven fabrics. The Second part of this invention 
relates to the production of packing for pistons by taking woven fabric 
coated with vulcanisable cement composed of india-rubber or other vulcan- 
isable gum on both sides and applying it in the following manner:—The 
fabric is cut up diagonally, and piled layer upon layer until a sufficient thick- 
nessis obtained, and the ends of the cut pieces are brought together to make 
butt joints, and by this means any required length of sheet is produced ; the 
whole is then to be vulcanized or submitted to the curing action of heat 
under pressure. When cured it is to be cut up into strips of the required 
width for use as packing and applied so as to present the several ends of the 
threads of the woven fabric employed in the manufacture of the packing to 
the surface against which the piston works. In order to produce sheet pack- 
ing with smooth surfaces (which are deemed essential in many cases for 
insuring steam-tight joints) the following means for curing the same, which 
constitute the Third head of the invention, are employed. The sheet pack- 
ing produced in any well-known or approved manner, preparatory to being 
admitted to the curing process, is dusted over with soap-stone powder or 
black lead, and sheets of vulcanised india-rubber, cured previously at a high 
temperature, are placed in contact therewith; the whole is then tightly 
rolled together and submitted to stove or steam heat ; or the sheet packing 
may be cured between plates of glass or metal, under pressure. When 
heated sufficiently long to become cured, the sheet packing will be found to 
possess smooth surfaces. Or the like efi be produced by applying 
sheets of paper or cloth, coated with a mixture of size and pipe clay, or 
whitening or other analogous material, to the sheet of packing to be cured, 
and subjecting the same to the curing process while in a compact or com- 
pressed state. 

1961. A. V. Newton, Chancery-lane, London, “ Improvements in the manu- 
Jacture of driving bands, and in the machinery to be employed in such 
manufacture.” —A communication.—Dated 13th August, 1860, 

This invention relates to improvements in the manufacture of the belting 
known as ordinary and solid belting, the object being to improve the quality 
of such belts, as well as to facilitate their manufacture. In making the 
ordinary belting, which consists of india-rubber or gutta-percha cemented 
cloth lapped over a strip of strong india-rubber or gutta-percha cemented 
cloth of the width of the band to be manufactured, it is proposed, instead of 
hand Jabour, to employ a novel arrangement of machinery, Which constitutes 
the first head of this invention. In the improved band-making machine 
the covering cloth, coated on both sides with vulcanisable cement after the 
ordinary manner, is passed between a system of vertical grooved rollers, 
which turn up the edges thereof preparatory to folding them over. Before 
these rollers come into action a band of filling material of the width of the 
band to be made of one, two, or more plies of cloth coated with vulcanisable 
cement is brought down from a feed roll laid upon the covering cloth. The 
feeding rollers then cut and turn the covering cloth over it, thus enveloping 
the filling material. To prevent the covering cloth closing prematurely 
upon the filling cloth, a guard is provided for keeping up the edges until the 
cloth in travelling comes near to the bite of a pair of transverse pressing 
rollers. These rollers then compress the overlapping parts of the band upon 
the filling piece, and the band then shows a central seam along its whole 
length. The invention cannot be fully described without reference to the 
drawings. 


























1962. G. Lesiir, Hammersmith, Middlesex, “ Preserving casks."—Dated 14th 
Auquat, 1560. 

If the apparatus be fastened on the outside of the cask, the inventor in- 
creases the size of the tap-hole to admit a tube or a frame of wire to act as a 
guide to a spring of metal, vulcanised india-rubber, or other suitable 
material attached to a cork or stopper, which closes the hole on the with- 
drawal of the tap; the frame or tube is fastened to a wooden block made to 
fit the enlarged hole, which has a hole in its centre the usual size of the tap- 
hole, and the whole is secured to a plate of metal and fastened to the cask. 
He also takes a circle of elastic material, larger in diameter than the tap- 
hole of the cask, and attaches to it a straight, spiral, or other suitable 
spring, either enclosed in a barrel or not, as may be found best ; this is 
secured to a metallic frame with a hole in its centre about double the size of 
the tap-hole. He then employs another piece of vulcanised india-rubber, or 
other suitable material, the size of the frame, across which he cuts a slit in 
the centre about two-thirds of its diameter; this he also secures to the 
frame under the first-mentioned, or to the cask over the hole to be stopped, 
as may be most convenient, and fixes the whole inside the cask. He also 
attaches a circular piece of suitable material to the end of a flat spring, the 
other end of which is to be fixed to the cask head in such a manner that, 
when the tap is driven in, it pushes the spring back, and when withdrawn 
the spring forces the material over the tap-hole, which having been 
previously covered with a piece of vulcanised india-rubber slit in the 
manner described forms a valve which effectually excludes the air.—JNot 
proceeded with. 
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(From our own Correspondent.) 


Tue MALtraBte Iron Trape: More Inquiries—Coau anv Iron- 
sToNE Trapes: The Labour Market — Exrraonvinany Cuargs 
AGAINST Mine Proprierons: Committal to the Assizes—GeNERAL 
Manvuracrurtne Trapes: Orders and Money Scarce—Tix anv 
Corprer—Horse Natmakers’ Srramke—Toorn’s Puppuxe Fur- 
NACE: Remarks upon it—Sinauuar Rawway Acciwwenr—Tue 
Brownni.is Mine Accwwenr: Verdict. 


On "Change in Birmingham yesterday there was scarcely so much 
complaining by first-class houses as was the case last week. The 
houses of less standing, however, still report the state of trade to be 
“as bad as it can be.” The improvement seems to consist chiefly in 
there being a few more inquiries abroad for really good iron for 
building purposes and ship building. The orders that will follow 
are most of them likely to come into South Staffordshire, at prices 
which, considering the competition that now exists, may be 
regarded as tolerably remunerative. The demand for coal’ con- 
tinues good, and prices are well maintained, being at the wharfs 
west of Dudley, best coal, 11s.; common, 9s. ; lumps, 7s. 6d. per ton. 
On the east side prices range from 6d. to 1s. per ton higher, accord- 
ing to quality. lronstone of good samples is firm at our last quota- 
tions—namely, ironstone 14s., and gubbin 16s. per ton. Inferior 
sorts may be had on easier terms, and where the sellers push for 
cash payments a liberal discount is allowed to the bnyer. The 
labour market is far from being in a satisfactory state, and there is 
a good deal of surplus labour in the district. The stringent state of 
the money market operates very unfavourably, and until money can 
be obtained on easier terms, we fear there will be little improve- 
ment in the district in this particular, 

An extraordinary charge was successfully preferred on Monday, 
in Dudley, against four mine owners, Messrs. John Wright, and 
Adam, Edwin, and John Hickman, of Haden Hill, Rowley Regis, on 
the complaint of Alfred Haden Burrs, the proprietor of the mine 
adjoining that which the prisoners worked. The prisoners were 
committed for stealing 10,474 tons of coal, worth £2,485 5s., which, 
it is alleged, they obtained by working into the complainant's 
mine. They were committed for trial at the present assizes for 
Staffordshire. 

Of the general manufacturing trades in Birmingham and Wolver- 
hampton it may be said that the greater number of the producers 
have seldom been so rare of orders as they are at the present 
moment; this being the case not only with those who are in the 
foreign, but also in the home trade, the factors in every department 
giving out small orders; other circumstances combine to give to 
business concerns an appearance as lifeless as possible. In several 
weeks at the commencement of the year manufacturers kept on their 
workpeople, partly upon making up goods for stock, in the hope 
that trade would so far rally in spring that goods would be rapidly 
cleared off. No indications having appeared, and no prospect of 
the money market becoming easier being apparent, there is now a 
growing disposition to limit production to orders as they may come 
in, Which, if it is carried out, will have the effect of putting many 
of the workpeople on short time, probably more than three or four 
days a week. ‘There are the more grounds for assuming that some- 
thing in that way will be carried out; for, apart from the slackness 
which pervades the home trade, there are other indications that it is 
unhealthy. The bankruptey list is no longer the test of the number 
of failures occurring, so many matters of that kind being hidden by 
means of the private arrangement petitions, Since the commence- 
ment of the year, but especially within the last three weeks or a 
month, the number of failures or compromises has gone on in- 
creasing. Greater difficulties continue to be experienced in the 
getting-in of money than at any former period in modern times, 
Factors’ travellers now out send extremely few orders and less 
money. Accounts that have usually been paid with the strictest 
punctuality cannot be collected, and tradesmen will not attempt to 
make purchases with money at its present high price that they are 
not absolutely driven to, The home spring trade is therefore 
yielding very few orders of any kind, whether for serviceable or 
faney goods, 

The fall in tin has not stimulated purchases ; and, as has been the 
case for the past fortnight, copper is selling a halfpenny per pound 
below the trade quotations. 

A meeting of between 300 and 400 of the horsenail makers, now 
on strike, was held at Cradley, on Monday last, and determinations 
expressed to continue the strike till the masters gave the required 
6d. extra a day. 

Tooth’s patent puddling furnace is occasioning some considerable 
talk in the iron trade, The ironmasters of South Staffordshire are 
slow to believe that all that has been said in its favour is true. 
With others they inquire what is the quality of pig used? and 
many of them are inclined to concur in an opinion that has been 
expressed, namely, that by this furnace iron cannot be made 
cheaper than by the old process, and that that cost will be increased 
by the price of the furnace, 























If, however, the statement be 
correct, that two skilled and six unskilled workmen can, 
with one of these furnaces, produce fifteen tons of iron per 


week, the saving in the cost of wages would go far towards making 
up a heavy cost in any other item. Allowing 5s. a day each as the 
wages of the overlookers, and 3s. a day for each of the six labourers, 
the item of labour for six furnaces, by Tooth’s process, would be 
£7 14s. per week, whilst to produce 90 tons of iron by the old pro- 
cess would entail a cost for labour of 8s. per ton, or £36, a difference 
in favour of the new process in the item of labour of £28 6s, per 
every 90 tons. These calculations are based on the statement that 
every one of Tooth’s furnaces can produce 15 tons a week, and on the 
supposition that the eight men working six days and five nights 
every week can attend to six furnaces, The matter is one of the 
gravest importance to the iron trade, and but little less so to the 
consumers of malleable iron. 

On Saturday night the inquest was concluded on the bodies of 
the four men and the two boys who were killed on the 8th of 
January last, in a pit at the Winley Colliery, near to Brownhills, 
on the Cannock Railway, in South Staffordshire. The inquiry had 
been adjourned from time to time for additional evidence, and 
ly for the pit to be examined by the Government Inspector 
The testimony that has been given by the respective witnesses 
furnishes the following brief account. At the colliery in question 
there are two pits, one denominated the White, and the other the 
Red Pit. The shaft of each pit is a “downeast,” the air being drawn 
down it for the ventilation of the workings. In the White Pit the 
bottom coal was being got, but in the Red the surface-coal, which 
lies about 100 yards from the surface, yet not so deep down as the 
bottom coal. The air from the White Pit passed to the “ sump,” or 
accumulation of water at the bottom of the Ked Pit; but the air of 
the Red Pit was used only for ventilating the workings in the surface 
coal, and which workings were about half a mile in length, Nearly 
at the extremity of these workings the deceased were engaged during 
the night of the 8th inst., and in the White Pit two men and « boy 
were work. The boy, twelve years of age, tended the horses, 
Before going into the workings to his horses he placed a lighted 
candle in some moistened clay and stuck it against the side of a 
sate-load near to the air-way, which carried the air into the sump 
of the Red Pit. his air-way was about 100 yards long, and its 
dimensions, 8 ft. by 2} ft. or 3 ft. During the boy's absence the 
clay would seem to have become dry, and fell from the side of the 
gate-road near to the mouth of the air-way, the lighted candle still 
in it. At such a spot it is not unusual for wood chips and small 
particles of coal to be lying about. Upon refuse of this deseription 
there was reason to fear the candle fell. The combustibles became 
ignited, the current of air fanned it, and soon the whole surface of 
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the air, to a distance of thirty yards, became one vast furnace, the 
smoke rolling in dense volumes into the sump of the Red Pit, thence 
up the shaft of the same pit, and ultimately into the workings of the 
Ked Pit. It was past three in the morning before the poor fellows 
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in these workings seem to have discovered that the current of air 
was being interrupted. ‘They then made their way towards the 
shaft, and were no doubt met by the smoke. One of them, however, 
succeeded in reaching the wire in the shaft which is attached to the 
bell in the engine-house, and he pulled it. The engineer answered 
to the bell by letting down the skip, but as he received no signal to 
draw up he did so without a signal, but there was no one in it, and 
dense smoke was being belched from the mouth of the shaft 
blacker und more rapidly than the engineman had ever observed 
from a stack. He knew something must be the matter, and ran off 
for help. During his absence the two men and the boy in the White 
Pit, where the fire originated, became conscious of their danger, 
and they pulled the bell wire till they broke it. After a while 
two or three courageous fellows descended into the Red Pit, and 
succeeded in recovering one or two of the bodies, one of which was 
found near to the bell-wire. All were found dead, and with them six 
horses. With one exception all the corpses were cold. The men 
and the boy in the White Pit were brought up uninjured except that 
the boy, having thrown water on the fire, sustained a scalded face. 
The evidence of the Government inspector was to the effect, that the 
smoke and hot air from the fire must have overcome the current of 
cold air that had before been flowing down the shaft of the Red Pit, 
and for a time stagnated the current. At such a period he thought 
it probable that the deceased came towards the shaft and were killed 
by suffocation, He had four times examined both pits, thought them 
admirably ventilated, did not object to the practice of fastening lighted 
candles, that had been described—which was the usual method—but 
said they ought not to be left so long without being looked at as had 
been the case in this instance. He believed that the candle occa- 
sioned the fire, as he had not been able to trace the origin of any fire 
having been purposely ignited. After a careful deliberation, the 
jury returned a verdict of “ Accidental death.” 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroot Marrers: Mersey Docks and Harbour Board: Birken- 
head—-Asrecr or CommerctAL Arrains: America and France— 
Norruern Marrens: Sunderland: New Railway Station at Redcar: 
Fiskin Steam Plough—An Avstrawian Rearing Macnine—Cam- 
BRIDGE OBSERVATORY—STATE oF ‘TRADE AT SHEFFIELD: Immense 
Casting—Provosep RaAiLway BETWEEN Hawortu AND Braprorp— 
Tue 1862 Exsisrrion Burnprnc—Raitway Marrers IN THE Brap- 
rorp Disrrict—PRorection FROM THE WEATHER OF RaILwAy 
Exaine Datvers—THe LATE FAL or A RAtLway TUNNEL AT SHEF- 
rieLD: Official Inquiry—Cettar Dweiiincs at MANncuester— 
Tne PeRMANENT-WAY ON THE Great Nortuern Ramway—MAn- 
CHESTER STEAM BorLer AssunANCE COMPANY. 


Art the last weekly meeting of the Mersey Docks and Harbour Board 
a tender was accepted from Messrs. Peto, Brassey, and Co., for the 
construction of pontoons for the floating bridge with the Woodside 
landing-stage, the amount being £4,456. It was stated that the 
accommodation for the coal trade in Birkenhead was progressing as 
rapidly as possible. The Birkenhead Commissioners have deter- 
mined to petition Parliament against the bill for vesting the Birken- 
head Railway in the London and North Western and Great Western 
Companies, the object being the obtaining of a locus standi, with a 
view to the protection of the interests of the township, A clause was 
inserted in the commissioners’ petition, setting forth the annoyance 
occasioned in the streets by the steam and smoke from the railway 
engines. The Birkenhead ferry accounts for nine months ending 
February show receipts amounting to £26,000, and an expenditure of 
£18,487. Mr. John Laird, who is contesting the anticipated represen- 
tation of Birkenhead, describes the town as “a place of credit,” 
formerly a“ place of bankruptcy.” 

Commercial affairs in the north have assumed a rather more 
cheerful appearance during the last few days. ‘The steam coal trade 
is recovering from recent depression, and the demand for other 
descriptions of the “ black diamonds” continues pretty good. No- 
thing but peace is wanted to assure a prosperous year; but the 
constantly disturbing influence of American inquietude and Bona- 
vartean mystery and ambition exercises a most serious effect on 
industry and enterprise. Cotton continues to accumulate at Liver- 
pool, and on Friday there was a stock of 881,310 bales, as compared 
with 830,000 bales at the corresponding date of 1860; but still there 
is only five or six months’ consumption on hand, and if the “ Con- 
federated ” and “ United” States once let slip the dogs of war, we 
should soon begin to fare badly enough, For our own part, our 
hopes of peace are based on the unwarlike character of the American 
people. In 1777 an acute French officer, General du Portail, writing 
to the Comté de St. Germain, observed :—* Etre la plus part du tems 
oisif, passer la plus grande partie de la journée & fumer et & boire du 
thé ou des liqueurs fortes, voila le grand godt de ces gens-ci, c'est 
done bien malgré lui que le peuple se trouve transformé tout & coup 
en un peuple guerrier et réduit & mener une vie dure et frugale: 
aussi n’aime-t-il point du tout la guerre.” Since 1777 the American 
taste for cold steel and villanous saltpetre has, probably, even be- 
come still more feeble; for in proportion as nations advance in luxury 
and wealth they generally become less warlike, so that we entertain 
an opinion—although, perhaps, “the wish is father to the thought” 
~-that,after all, the “ Confederated "fand “ United” States will agree 
to differ without bloodshed or loss of dollars. With regard to France, 
the reckless taste for barren “ glory” has undoubtedly raised up 
formidable military and naval forces; but so long as we are left 
actually unmolested, our commerce will not suffer from military 
promenades in Italy or on the Rhine. This, perhaps, is rather a di- 
gression, but politics and industry have such a close relation, that 
perhaps it will not be considered altogether out of place. 

To return to matters of fact. At a meeting of the Sunderland 
Town Council, the Trade and Commerce Committee presented a 
report showing an increase of 33 per cent. in the quantity of coal 
shipped in the dock, of 288 and 245 per cent. respectively in the 
number and tonnage of ships passing through it, and of 37 per cent. 
in the income of warehouse and wharfage trattie. The comparison 
is based on returns made for 1858 and 1860. A new railway station 
at Redcar is making rapid progress, and is to be opened early in the 
summer. ‘The platform is 219 ft. long and 42 ft. in width, including 
the carriage way. ‘The estimated cost is upwards of £4,000. Fis- 
kin’s steam plough has been tried in the presence of the members of 
the Hexham Farmers’ Club, 100 stout yeomen assembling on the 
oceasion. Soon after the trial commenced it was found that the 
surface of the ground was so greasy that the drum or roller on which 
the gearing and ploughs of the implement are mounted took little or 
no hold, and the direction of the furrow being across the ridges, the 
roller, when it reached the cross furrow, spun round like a loco- 
motive engine on a slippery rail, and it required the assistance of 
the company to assist it upon the next ridge. There are small 
vieces of wood nailed longitudinally to the roller, but these were 
on quite ineffective as they were quickly levelled by taking up 
the loose, wet soil; and after going about 100 yards the experiments 
were abandoned for the day. Amongst the more “modern” por- 
tion of the assembly there seemed to be a general conviction that 
the principle was there, but that the details required improvement— 
the chief of which were, amore powerful engine, a means of making 
the roller “ bite,” and more command in the steering apparatus. 

Mr. John Ridley, who was testimonialised last week by a number 
of the old colonists of South Australia now in England, received 
this gratifying proof of his friends’ esteem for the service which he 
rendered to the colony by the invention of the Ridley reaping 
machine, which cuts and threshes corn at the same time, a matter of 
great importance in a country of scarce labour and variable climate. 
The invention is now in general use in the colony, where Mr. 
Ridley—who has now settled with an ample fortune at Stagshaw 
House, near Hexham—threw it open to the public. Mr. Ridley has, 
since his return to England, patented various improvements in his 
reaper. 

Professor J. Couch Adams has accepted the directorship of the 





Cambridge Observatory, the post having been rendered vacant by 
the retirement of Professor Challis. 

The depression of trade at Sheffield continues with but partial 
abatement in some branches, the uncertainty still existing with 
respect to American affairs preventing any decided improvement. 
An immense casting has just been turned out from the foundry of 
Messrs. R. and G. Harris, of Rotherham. The total weight of the 
casting is 33 tons 10 cwt., and it is to form a bed for an immense tilt 
hammer at the new works of Messrs. John Brown and Co., in 
Carlisle-street. The metal was run from the cupolas in four and a 
half minutes. Thirty-three horses were required to drag the 
enormous mass of metal on the road, and several mishaps occurred 
in the breaking of the carriage, &c. 

Surveys are being made for a line of railway between Haworth 
and Bradford. The proposed line starting at Haworth is intended 
to run by Cullingworth, Wilsden, and Cottingley, to Frizinghall, 
where it will form a junction with the Leeds and Bradford Valley 
line, at about a mile and a quarter from Bradford. The length of 
railway thus contemplated is about eight miles, and the opening-up 
of means for the more rapid transit of merchandise and coal from 
the chief points of trade in the West Riding is likely to be of great 
commercial advantage. 

It is expected that a great deal of work, in connection with the 
Great Exhibition building of 1862, will be executed by Messrs. Lucas 

srothers, in the neighbourhood of Lowestoft, and shipped from that 
ort. 
. The branch line promoted by the Leeds, Bradford, and Halifax 
Junction Railway Company from Adwalton to Batley will pass 
through a rich coal-field at present unworked and without railway 
accommodation. The Ossett branch of the Bradford, Wakefield, and 
Leeds Railway is expected to be ready for traffic during the ensuing 
summer. Authority is being sought for the construction of a branch 
between this company’s line and Batley. Both the companies named 
have declared dividends at the rate of 6 per cent. per annum, and 
seem to have acquired a very snug little traffic. 

A correspondent (Mr. 8. Procter, of Morley Grange) writes to a 
Leeds paper :—“I have been often very sorry to see the condition 
of the engine-drivers and firemen on the different railways, on 
arriving after a long journey—their dress completely saturated with 
rain, and themselves nearly blinded by hail and sleet. If it is im- 
possible to alter this of course the inconvenience must remain. But 
I am of opinion these useful and indispensable public servants might 
be protected from the weather, and perform their duties equally well, 
both with regard to the interests of the company and safety of the 
passengers. If any board of directors should be disposed to place 
these men under cover on one engine, as an experiment, I will make 
the drawings, and (if required) superintend the alteration, free of 
any charge whatever.” 

The inquest on the victims of the fall of the Spital Hill tunnel at 
Sheffield, noticed in a paragraph which appeared in Tue Enornerr 
a fortnight since, has been concluded. The coroner, in summing 
up, said it was clear that the proceedings adopted in the erection of 
the buildings were injudicious, but there did not appear to be 
criminal responsibility attaching to any one. If any one were to 
blame it was Mr. Falding, the architect for the stables; but they 
could not ae that he had any intention of doing injury to any 
one, and the fact of his having been on it showed that he had no 
fear that the tunnel would fall; but from the result of the works in 
building this stabling, there could be no doubt that it was very inju- 
dicious to remove anything abutting on the tunnel or archway, 
unless it were perfectly understood how it had been built, because 
the soil abutting on the tunnel must be its chief support, and if that 
were removed so as to destroy the equilibrium, there was danger, 
and more than danger, that the tunnel would fall. The jury re- 
turned the following verdict :—“ We are of opinion that these men 
met their deaths from the falling in of a tunnel, caused by the in- 
judicious removal of the earth on the lower side of the arch; and 
we are also of opinion that a want of discretion was shown by the 
architect, after the giving way of the stable wall, in not giving 
notice to the Midland Railway Company.” This was interpreted as 
a verdict of “ Accidental death.” 

An interesting discussion took place at the last meeting of the 
Manchester Council with reference to the cellar dwellings of that 


great city. The Building and Sanitary Committee presented a. 


report recommending, in detail, certain alterations in the regulations 
affecting cellars used as dwellings, the objects being to give in- 
creased light and means of ventilation, by modifying the conditions 
as to height of ceiling above the road, &c., required by the existing 
resolutions. ‘The report stated that “the number of habitable cellar 
dwellings in 1854 was 4,643, containing a population of 16,400, 
whilst the number on the 30th September, 1860, was only reduced 
to 4,467, and contained a population of not less than 17,478 ; show- 
ing a reduction of 176 cellars, but an increase of 1,078 in population. 
Such a result of six years’ operation of the clauses introduced in the 
Act of 1853, with the avowed object of doing away, as early as 
practicable, with the occupation of cellars as separate dwellings, can 
hardly be deemed to be satisfactory.” Mr. R. Neill, chairman of the 
committee, stated that the increase of the dwellers in cellars might 
be partly accounted for by the fact that in 1854 there were 6,387 
empty houses in the corporate district, while, last year, there were 
only 1,415. . 

The permanent-way of the Great Northern Railway is being 
re-laid with rails 21 Ib. per yard heavier than those taken up. 
Nearly the whole of the down-line from London to Peterborough 
has been thus re-laid. The rails are of course being fish-tail plated 
together. 

The directors of the Manchester Steam Boiler Assurance Com- 
pany have declared a dividend at the rate of 3s. per share. At the 
half-yearly meeting the shareholders preseut unanimously expressed 
their satisfaction with the progress and prospects of the company. 





Tue Harsour at Vatetta.— By recent advices from Malta it 
appears that the contractor for dredging the Great Harbour, Mr. 
Gabrielli, having completed his preliminary arrangements, was to 
commence his part of the work on the 4th inst. Messrs. Tredwell 
and Co., contractors for the construction of the wharfs, were also 
about to proceed with their portion of the undertaking. Mr. Churech- 
ward, C.E., who has nearly completed the construction of the new 
dry dock in her Majesty’s dockyard and other important works, 
under the Admiralty, is to superintendjthe carrying out of the harbour 
improvements. The eight iron pontoons, built in England by the 
respective firms of Messrs. Emmerson and Co., of Stockport, and 
Messrs. Campbell and Co., of London, were being rapidly put 
together, and would be shortly ready for launching. These pontoons 
are for the reception of the mud raised by the steam dredges under 
Mr. Gabrielli’s contract. 

Setting Tyres.—Of the entire weight of a locomotive, very 
nearly one-third rests dead upon the rails, without the interposition 
of springs. From seven to eight tons of wheels, axles, tyres, boxes, 
erank pins, counterbalances, coupling rods, and eccentrics are 
enough, we should say, when their action is considered, to account 
for the breaking of driving-wheels and axles, and the smashing of 
tyres. But for the springs in a horse's foot, that noble animal would 
experience a similar difficulty with his driving-wheels. In the for- 
mation of his understandings, nature has set an example to the 
builders of iron horses. Our engines need springs in their hoofs. 
Mr. George 8. Griggs, of the Boston and Providence Railroad, has 
for some years set nearly all his engine tyres on wood, and with the 
best results. The rim of the wheel has “pockets” all around, or 
dovetailed recesses separated by lugs or ribs running square across 
the rim of the wheel. Into these pockets hard wood blocks are fixed, 
the grain running across and not around the rim. Care is taken not 
to burn the wood in shrinking on the tyres. The latter never get 
loose, and their duration is nearly doubled. Those who have found 
all tyres to stretch and work loose when worn to less than 2 in. in 
thickness, and who for that reason are using tyres from 3 in. to 
3} in. thick, had better try Mr. Griggs’ plan, for which, by the way, 
he has a patent.—Philadelphia Engineer. 





PRICES CURRENT OF METALS, 
British Metals are quoted Free on Board; Foreign in bond.—Extra size 
are for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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, Rais.—The market continues in a very languid state, and no alteration 
n rates. 

Scotcu Pia-1roN has been very quiet this week, and prices have given 
way to the extent of 9d. per ton. The market closes with rather sellers at 
47s. 6d. for cash, and 48s, 6d. three months open Mixed Nos. Warrants f.o.b. 
at Glasgow. 

SpELTER finds but few buyers at £18 5s. to £18 7s. 6d. per ton on the spot. 

CoprER.—But little doing. 

Leab.—Moderate inquiry. 

Tix.—There is but a limited demand for English or foreign at the redu 
= ; the latter is now quoted £123 to £124 for Banca, and £118 for fine 

Straits. 

TIN-PLATES remain the same. 

MOATE AND CO., 65, Old Broad-street,' London. 

March 14th, 1861. . 
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— G.LascGow, 13th March, 1861. 

The pig-iron market continues flat, and prices have declined since this 
day week. 

From 48s., the opening q . i to a large extent has been 
transacted down to 47s. 14d. cash, and intermediate sales. 

To-day the news from America is still very unsatisfactory, and the 
feeling is flat at 47s. 14d. nominally. 
; — last week 7,117 tons, against 11,114 tons corresponding week of 
ast year, 


tati h 





Suaw, THomson, and Moore, Metal Brokers. 


OF THE HIBERNIA (LATE THE LetnsterR.)—The Hibernia, 
one of the large new paddlewheel steamships built for the Atlantic 
Royal Mail Company, and commanded by Captain Prowse, late 
chief officer of the Great Eastern, went out to Stoke’s Bay on Tues- 
day morning for an official trial in the presence of the Government 
authorities. This vessel was built by the firm of Palmer Brothers and 
Co., at Jarrow, on the Tyne, and the following are her leading dimen- 
sions :—Length over all, 378 ft.; length of keel, 360 ft. 5 in. ; beam, 
40 ft. 4 in.; depth of hold, 29 ft. 3 in.; breadth over paddles, 
71 ft. 6 in.; registered tonnage, 1,520°99. She is propelled by 
three oscillating engines of 800 nominal and 3,500 actual horse- 
power, with cylinders 80 in. in diameter; has eight boilers, with 
20,000 square feet of heating surface, and 40 furnaces, fitted up with 
Beardmore and Galloway's patent superheaters. The ship is built 
in watertight compartments. She makes up a total of 650 berths, 
567 of which are for passengers, and the whole of the saloon and 
cabin accommodation is of the most superior character. The trial 
took place under very disadvantageous circumstances, the wind 
blowing heavily from the north-west, the force being calculated at 
from 6 to 8. Four runs were made at the measured mile, with the 
following results :—First run, 4 min. 8 sec., equal to 14°516 knots per 
hour; second, 4 min. 10 sec., or 14°400 knots; third, 4 min. 12 sec., 
or 14-285 knots; fourth, 3 min. 57 sec., or 15-190 knots; average of 
the four runs, 14500 knots per hour. Revolutions of engines, 
22 per minute ; pressure of steam, 23 lb. tothe square inch ; vacuum, 
25 lb.; draught of water, 16 ft. aft, and 16 ft. 3 in. forward; weight 
on board, 670 tons of coal and 60 tons of ballast. There were a few 
official and scientific gentlemen present to witness the trial, in- 
cluding Captain Patey, R.N., Admiralty Superintendent of Mail 
Packets at this port; Mr. Dinnen, Admiralty Surveyor, from Ports- 
mouth ; Messrs. Murray and Rubie, surveyors to the Board of 
Trade; Mr. Weir, the company’s manager; and Mr. Glover, their 
superintending engineer; Messrs. Palmers, Porter, &c. The 
Hibernia will leave for Galway in a day or two, and take the mails 
from that port, on the 26th inst., for St. John’s New, Brunswick, and 
New York. Another of the Atlantic Company's new fleet, named 
the Columbia, under the command of Captain Robert Leitch, 
arrived at Southampton on Tuesday, and has been docked for the 
urpose of undergoing the necessary official survey before taking 
wed “4 on the Galway line. She will be followed in a few days 
y t 


e Anglia, also to be docked and surveyed. The Columbia and 
Anglia have been built by Messrs. Martin, Samuelson, and Co., of 
Hull, and are sister ships to the Hibernia, as far as relates to dimen- 
sions, tonnage, and general proportions. 
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SURFACE CONDENSATION. 





















































tinh 


cone 
N 
N 












































—————EEEE . | 


N 
PSY 


~ CARPENTER. 


SSS 
SSSSSS SSA SSSSSSSSSSSSSSSSISSSSSSSSSSSSCSSSNNS 


Ss 
N 
N 
S 








- 
 Z 








eaeD TTD eae teatsedanisisiititistididinah 











reer 




















INSTITUTION OF ENGINEERS IN SCOTLAND. 
Wednesday, 20th February, 1861. 
Watter M. Netson, Esq., President, in the Chair. 
ON THE NECESSITY FOR SURFACE CONDENSATION AND ON 
DIFFERENT METHODS OF EFFECTING THE SAME. 
By Mr. Tuomas Davison.* 


A Great number of plans have been devised, and many different 
forms of apparatus tried, for the purpose of condensing the steam 
from marine-engines, and supplying the boilers with the pure water 
so obtained, instead of using sea-water, which is the only supply 
when the common jet condenser is used; and it is singular that so 
few plans have even approached success. So many objectionable 
forms have been tried, and so much trouble has been experienced 
with them, that many engineers are afraid to trust their own judg- 
ment of plans new to them, and have not studied the subject suffi- 
ciently to ascertain whether the difficulties experienced with the 
apparatus tried have been overcome by the new plans; this, together 
with erroneous ideas of what the objections really were to those 
tried, has no doubt been the cause of much delay in the use of sur- 
face condensers, as few marine engineers of the present time are 
ignorant of the great saving of fuel consequent upon the use of 
fresh, instead of salt water, to supply the boilers of steamships. 
This saving is easily calculated, when we know under what condi- 
tions boilers are supplied with water at sea. 

Sea-water, containing about one thirty-second part of its weight of 
common salt, is fed into the boilers; and this salt not passing off 
with the steam, would, if permitted, accumulate in the boilers of 
large steamships to the amount of 20 tons of salt per day. Large as 
this quantity is, it is not the removing of it that gives so much 
trouble to engineers, it is the salts of lime and magnesia, which the 
sea-water contains in but very small quantity, that are so trouble- 
some, in consequence of the property they possess of separating 
themselves from the water when it comes in contact with the heated 
surfaces of the boilers, and depositing upon such surfaces in a hard 
insoluble scale, which, if allowed to accumulate, would soon cause 


* From the Transactions of the Instituticn. 

















































































































the destruction of the boilers. Even when the thickness of the scale 
is not sufficient to allow the plates to become dangerously heated, 
it retards the passage of the heat from the fire to the water, and con- 
sequently causes much loss of fuel. Many methods have been tried, 
both chemical and mechanical, to prevent the formation of scale 
where sea-water is used; but no means have yet been found 
successful. 

The rapidity with which seale forms depends upon the tempera- 
ture of the water in the boiler, and the quantity of salts it holds in 
solution ; and the method adopted to prevent the accumulation of 
these salts is, to feed a large quantity of water into the boiler, in 
addition to that required for steam, and to blow this water out again, 
carrying with it the salts contained in the water evaporated. As 
this process of feeding and blowing is continuous, it is evident that 
the proportion of salts the water in the boiler contains will depend 
upon the quantity of water blown out, in proportion to the whole 
quantity fed in, and the great loss of fuel when sea-water is used is 
owing to the heat carried off by the water thus blown out. 

The amount of this loss depends upon circumstances. Boilers 
used in the North Atlantic, with steam of 20 Ib. pressure, cannot be 
kept sufficiently free from scale, if the water in them contains mony 
than twice the salts in sea-water. To maintain this condition it is 
necessary that one-half of the water fed into the boilers should be 
blown out; this corresponding to the graduation marked 2 on boiler 
hydrometers. The loss of heat in consequence is as follows :— 

With steam of 20 Ib. pressure, the temperature of the water in the 
boilers will be 261 deg. ; the temperature of the water fed into the 
boilers from the hot well of the engine will be 110 deg. As the 
heat required to convert water from zero into steam is 1,210 deg., 
it is evident if 2 1b. of water at 110 deg. be fed into the boiler, 
it will require 1,100 units of heat to convert 1 lb. into steam, 
and 151 units to raise the temperature of the second pound from 
110 deg. to the temperature at which it is blown out, 261 deg: this 
latter amount, of 151 units, is what is lost by blowing. As 151 
units, the amount lost, is 13°7 per cent. of 1,100 units, the amount 
required for steam, it follows that under this cireumstance 13:7 per 
cent. more fuel is required than would be used if there was no occa- 
sion for blowing. ‘This may be taken as the least amount of loss, as 














it ranges from this to a much greater proportion; for in the West 
Indian waters and other southern latitudes, it is found necessary to 
blow out two-thirds of the water fed into the boilers corre- 
sponding to the graduation marked 14 on boiler hydrometers. Under 
this condition the inerease of fuel required to heat the water 
blown out will amount to 27°4 per cent. The practice ranges between 
these two extremes; and, notwithstanding that every care be taken 
in blowing, the boilers will still form seale, which requires much 
time and labour to remove. his trouble from scale is much in- 
creased when the pressure of steam is great; because, as it forms 
both harder and in greater quantity, an increased amount of blowing 
is required, and this also involves a greater loss in proportion, due to 
the higher temperature of the water blown out. When sea-water is 
used the boilers require to be constructed so that men ean get inside 
to clean them; they are, therefore, larger, and cost more than if no 
cleaning was required. 

When surface condensers are used, all the loss of fuel from blow- 
ing-off is avoided, and this being a variable quality, as before stated, 
the saving will vary in like proportion; in addition to which there 
will be a still farther saving owing to the boilers being entirely free 
This saving is variously estimated, but seldom at under 





from seale, 
5 per cent. 

There can be little doubt that boilers supplied with fresh water 
will last much longer than those fed with salt; and hence the ex- 
pense of new boilers, and time required to put them into the ship, 
will be saved. 

Another saving by the use of surface condensers is, the reduction 
of power required to work the air and feed pumps. As the friction 
of an air-pump is not great, the power required to work it will 
depend upon the quantity of water it delivers, Under ordinary 
circumstances steam requires about twenty times its weight of water 
to condense it in a jet condenser, all of which must be withdrawn 
by the air-pump; while in a surface condenser all that is necessary 
is to remove the condensed steam; the power required mus there- 
fore be much less; and as the feed pumps require o pump but one- 
half the quantity of water, the power to drive them will als 
diminished. To drive the circulating pump for the surface condenser 
will, of course, consume power, but as this water does not require 
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to be withdrawn from a vacuum, but merely taken from one side of 
the ship and delivered at the opposite, the power required is only 
that necessary to overcome the friction in the pipes. its 

All the saving by surface condensation is in addition to other 
economies in the use of steam. We may superheat high steam, use 
it expansively, heat the feed water, and employ all refinements for 
its economical use; if we add a surface condenser, we still save the 
same proportion of fuel as if it were applied to an engine using low 
steam full stroke. ; 

The saving of fuel may be realised in three different directions— 
first, by running the ship at the same speed and distance with less 
coal, leaving room for a corresponding extra amount of freight; 
secondly, by running the same distance, with the same coal as 
formerly, at an inereased speed; thirdly, by running at the same 
speed a greater distance with the same coal; or, we may have any 
intermediate proportion of the three. And to steamships with a 
deficiency of boiler, the relief obtained from a surface condenser is 
very great. 

Surface condensation was attempted at a very early period in steam 
navigation. A condenser was fitted to a boat called the Postboy, in 
the year 1821, by Mr. David Napier, of Glasgow. It consisted (as 
I have been kindly informed by Mr. D. Napier), of a number of 
copper tubes about § in. diameter and 12 ft. long, brazed or soldered 
into tube-plates at each end. The steam entered the tubes froma 
chamber enclosing the tube-plate at one end, and the opposite ends, 
similarly enclosed, were connected with the air-pump of the engine. 
The whole placed in an open box was supplied with cooling water 
from the sea. This condenser was in use but a short time, having 
been constructed only for experiment. 

Condensers were subsequently fitted to many boats, according to 
a plan—the invention of Mr. Hall—represented in Fig. 1. It eon- 
sisted of copper tubes about 4 in. diameter, placed vertically, their 
lower ends rivetted into a lower tube plate. Where they passed 
through the upper tube plate they were fitted each with a screw 
gland, soas to admit of expansion or contraction without injuring 
the joints of the tubes. The steam was admitted into the tubes at 
the upper end, their lower ends being in communication with the 
air-paump. The cooling water was admitted to the outside of the 
tubes at their lower ends, and passed off at the upper. 

In all the figures the arrows indicate the various directions, those 
for the water being marked W; those for the steam, 8S; and those 
for the water of condensation, C. 

\fter this another form was made by Mr. David Napier. Tt is 
represented in Fig. 2, consisting of tubes about 1 in. diameter. 
placed horizontally. Mach tube was packed at one end by a ring of 
india-rubber, placed in a chamber or groove made to reecive it, 
round the hole iu the tube plate, through which the tube passed, 
This ring was first sprung into the chamber, and then the tube 
forced through it. The other ends of the tubes were fitted with 
glands similar to Mr. Hall's plan. The steam was inside the tubes, 
and they were placed in a wooden box, which was supplied with 
cooling water through openings in the side of the ship, furnished 
with projecting flanges, so arranged that, when the ship was in 
motion in either direction, a current of water was caused to flow 
through the box. 

‘ig. 3 represents a condenser, the invention of Mr. Pirsson, of 
New York, many of which the writer has seen in use. Tt consists 
of thin copper tubes shout 2in. in diameter, rivetted into light 
copper heads at each end; a chamber, also of copper, incloses each 
head: the whole is placed in a strong cast-iron ease; and one end 
chamber communicates through the outer case with the exhaust 
passage from the eylinder, the chamber at the other end communi- 
eating with a small fresh-water air-pump. The cooling water, 
admitted through the outer case at the upper side, with suitable 
scattering plates, issprinkled as uniformly as possible over the outside 
of the tubes; and falling tothe bottom of the outer case, it is removed 
by the ordinary air-pump. Small openings are made through the 
end chamber next the fresh-water air-pump, to prevent any differ- 
ence of pressure between the inside and outside of the tubes. The 
stew, in passing through the tubes, is in a great measure condensed: 
but the uneondensed portion passing through the equilibrium open- 
ines, mixes with the cooling water and is, of course, lost. Althongh 
this arrangement overcomes the difficulty of the joints of the tubes, 
asaleak in any of them is not very material, the pressure being the 
same on both sides, it does this at a great loss of condensed water ; 
as the best examples the writer has seen do not return more than 
three-fourths of the condensed steam, and, of course, all the cooling 
water requires to be pumped out against the atmosphere as in a jet 
condenser, ‘The ordinary-sized air-pump is still suflicient for this 
purpose. 

Vie. 4 represents a plan the writer has seen in use, consisting of 
tubes of about 24) in. in diameter fand $10 in. long. One end is 
securely fastened into a tube plate, and inside this tube is placed a 
taper tube, closed at the small end next the tube plate, the larger end 
being of such diameter as to fit the opposite end of the outer tube, 
to which itis brazed. The cooling water is admitted to the outside 
of the outer tubes and the inside of the inner ones, and the steam 
to the inside of the outer tubes and outside of the inner ones, 

The next diagram, Fig. 5, represents a plan invented by Mr. 
Sewell, of New York, consisting of tubes placed horizontally, the 
tubes passing freely through the tube plates, and projecting about 
halfan inch at each end. A thin sheet of india-rubber, with holes 
punched to receive the tubes, is then passed over their ends. The 
holes in the rubber are much smaller than the diameter of the tubes, 
and the rubber in consequence turns out around each tube like a 
hydranlic enp-packing, The rubber is held in place by a plate 
bearing on it between and around the tubes, but with holes eor- 
responding to the tubes, and large enough to admit their ends and 
the cup portion of the rubber, bat enough smaller at the outer side 
to prevent the tubes from getting ont of place. The ecoling water 
passes throuch the tubes, and the steam is condensed on the outside, 

Vig. 6 represents a plan used by Mr. Du Tremblay in France, 
made of solid drawn copper tubes, fattened to an « liptical section of 
about Lin. broad by } in. across, They were placed vertically, 
their ends attached to the brass tube-plates, by having the brass 
east aronnd them—which they suceeeded in doing so well that 

bes seemed as well attached to the plates as. if brazed in, both 
i fixed in the same manner, The steam was inside, and 
the cooling water outside, the upper tube-plate being free to move 
as the tubes expanded, as the only connection was through the ¢land 
as represented. ; : 

Vig. 7 represents a plan tried by Mr. Carpenter, of New York. 
The tubes were bent like the letter U, both ends being attachea per- 
mumently to the same tube-plate, and each succeeding row being 
bent to a larger circle so as to form concentric lines at the bent 
portion and allel at the straight. The cooling water was inside 
the tubes, the steam on the outside, 

Fig. 8 represents a plan adopted by Mr, Spencer, of London, the 
being placed horizontally, the ends passing throneh the tube- 

The holes inthe tube-plate to receive the tubes are bored out 
on the outor si rthan the tubes to receive rings of 
dover the ends of the tubes and forced 
ied, and so prevent leakage around the 
tube Phe cooling water is inside the tubes, the steam on the 
onside. 

Fig, D represents the arrangement of Mr. Rowan, of Glasgow, the 
tithes being placed vertically in a eylindrical ease, and a space being 
left in the centre, Which is oceupied by a fan, the shaft of which 
passes out through a gland in the bottom of the condenser. The 
Water passing in around the shaft at the bottom is made to circulate 
tubes by the action of the fan, and to pass off at 
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th lo ist the water still further in’ its ecireula- 

tion, air is fe ced into it on its way to the fan. The 

steam js inside the tubes. The tubes are kept tight in the tube- 
plates by eclends at both ends similar to Hall's plan; but, instead of 
re down each el 


serewing ind by itself, they are held down by plates 
which cover a number of them; the bottom plates at the same time 
rving to prevent the tubes from falling out of their places. 


(To be continued.) 











INSTITUTION OF CIVIL ENGINEERS. 
March 12, 1861. 
Gronce P. Binper, Esq., President, in the chair. 

A stTaTement was read, by the permission of the Council, in 
reference to the remarks which had been made at the last meeting 
upon the Paper “ On Floating Beacons. ” Tt was stated that, seven- 
teen keel buoys had been already constructed, and that there were 
two on the Arklow Bank and one on the Codling Bank, coast of 
Wicklow, one on the Butter Pladdy Reef, coast of Down, and one 
on the north-west Goodwin, in the Gull Stream. The effect which 
had been attributed to the keel, or prolonged sides, was not only 
consistent with theory, but had been corroborated in practice, and 
its action was similar to bilge pieces, as the function of both was to 
press against a mass of water, which, by its inertia, steadied the 
floating body. The principles on which the cone-bottomed buoy 
and the keel buoy were based, and the mode in which they were 
carried into practice, were essentially different. For the former it 
was said “ the mooring ring should be attached near to the centre of 
gravity and to the plane of floatation ;” whereas in the latter, a flat 
metal ‘plate, or keel, was added, to steady the buoy, by its impact 
against the water, and by causing the mooring point to be at the 
centre of lateral pressure, which point could never coincide with 
the plane of floatation, and in practice was far below the centre of 
gravity. If properly constructed, neither the cone nor the flat- 
bottom would give way ; though there was some risk of the rivets, 
which attached the mooring ring on the outside of the cone bottom, 
becoming loose and leaky, from the continual jerking of the chain ; 
whilst in the keel buoy the mooring casting was like a flat button 
on the inside of the bottom, the shank only projecting through a 
central aperture. 





The Paper read was “On the North Sea, or German Ocean ; with 
Remarks on some of its Estuaries, Rivers, and Harbours,” by Mr. 
John Murray, M.L.C.E. , 

The author first referred to the charts as now published by the 
best authorities, being generally little else than a mass of figures ; 
which, even after attentive study, could not be long retained in the 
memory. In this respect they differed from geographical maps, 
which, being tinted so as to show the separate states and provinces, 
conveyed a more lasting image to the mind, Ii, instead of the 
present system, the bottom of the sea were contoured from the 
original soundings, with faint lines, and at every five or ten fathoms 
dotted; and if the surface between the dotted lines were tinted, and 
the deep sea engraved in a stippled or darkened manner; the charts 
would give, at a glance, a correct notion of the bed of the sea, of 
a bay on its verge, or of an estuary with a river falling into it. 
The charts illustrating this paper were contoured and coloured 
on this principle. Between the land and ten fathoms inclusive, 
the bed was represented by a tint of yellow; then every succeeding 
depth of five fathoms by orange, red, purple, light and dark blue 
colours. 

The western shores of Treland, Scotland and Norway, exposed 
to the fury of the waves of the Atlantic Ocean, had a great simi- 
larity of outline ; each being rent into numerous inlets, creeks, and 
bays. 

The great stream of flood from the Atlantic, after traversing the 
western coast of Scotland, approached the Orkney and Shetland 
Isles from the north-west, passing eastward through these groups, 
and after combining with the stream through the Pentland Frith, 
ran southward along the east coast of Caithness. The same great 
stream of flood also reached the coast of Norway, and in latitude 
62 deg. separated, one branch running to the north and theothersouth. 
The latter stream impinged upon Kinnaird Head and Nattray Point, 
throwing a’ branch into the Moray Frith. The eastern branch of 
this stream continued its course southward, until checked by St. 
Andrew’s Bay and the shoals off the coast of Fife, passing from 
thence into the Friths of Tay and Forth. In consequence of the 
Bell Rock, and other patches north of it, the stream of flood was 
divided; and as the flood in the deep water was pressed forward 
with greater velocity than the streams which traversed the more 
shallow water of the coast, the main stream arrived sooner, and split 
off Dunbar and St. Abb’s Head, entering the Firth of Forth in a 
north-westerly direction, and penetrating a considerable distance 
within it, before the other streams which run parallel with the 
coast southward from St. Abb’s Head the stream of flood was 
uninterrupted, until it encountered the projecting coast from Redear 
eastward; and the tidal waters were in consequence heaped up in 
Tees Bay. This stream continued its course, and off Whitby joined 
the main stream coming due south from the deep water. The united 
streams continued their course to Flamborough Head, sending a 
branch suddenly round this point to the westward, which swept 
Bridlington Bay and the low coast of Holderness. Another branch 
made for the mouth of the Humber; but the main stream took a 
south-easterly direction, and as the 
an extensive shoal off the coast of Norfolk, the stream of flood was 
forced forward, scooping out in its passage the Inner Silver Pit. 
From thence it ran into Lynn Deeps and filled the Great Wash. 
Another branch scooped out the channels called the Coal and Sole 
Pits, and continued its course between numerous long narrow banks, 
which much retarded the velocity of the tidal stream. The stream 
of flood off Yarmouth resumed its southerly course, hugging the 
coasts of Suffolk and Essex, until it fell into the estuary of the 
Thames. 

The tidal wave traversed the distance from Kinnaird ITead to the 
East Nook of Fife at the rate of fifty-six nautieal miles per hour, and 
from St. Abb’s Head to Flamborough Head at the rate of fifty-four 
miles per hour; but, in the deeper water from opposite Kinnaird 
Head to Flamborough Head, the velocity was sixty miles per hour. 
From Flamborough Head to the Spurn point, the rate was thirty- 
eight miles per howr, and from thence to the Well in Lynn Deeps, 
forty-nine miles per hour, Over the shoal ground off the coast of 
Norfolk, the speed did not exceed fourteen miles per hour; but from 
Yarmouth Roads to the mouth of the Thames it attained a velocity 
of about twenty-nine miles per hour. ‘ 

Returning now to the great flood st 
the main set ran almost due cast between the shoal ground off the 
coast of Norfolk, and the Outer Well Bank, scouring out a channel 
called the Outer Silver Pit, between it and the shoals. Continuing 
onwards to the Texel, it threw off a branch southward, which 
made for the mouth of the Thames and the Schelde; and this 
current met with the flood issuing through the Straits of Dover, the 
one neutralising the other, Observations}made by the late Captain 
Hewett, R.N., in lat. 52° 27’ 30” N., long. 3° 14’ 80” F., showed, as 
had been previously pointed out by the Rey. Dr. Whewell, that no 
rise and fall of the tide could exist in that part of the North Sea; and 
that, therefore, the surface between the two opposite coasts must 
assume a convex form at low water by the shores, and a concave 
one at high water. The great stream of tlood made for the mouths 
of the Weser and the Elbe, sweeping the coast of Friesland, and 
being foreed in a northerly direction along the coast of Denmark, it 
impinged on an extensive reef off the extreme point of Jutland, 
which altered its course. It then took the name of an ebb-tide, and 
after uniting with the constant outset from the Baltic, ran in a 
north-easterly direction, meeting t! 
between Norway and Scotland, to renew the race it hé st run. 

The velocity of the tidal wave from Flamborough Head to the 
Texel was at the rate of thirty miles per hour. From thence to 
Heligoland, it appeared to be propagated at about the same rate ; but 
from thence northwards in the open sea, it had not yet been ascer- 
tained with accuracy. 

The debris on the littoral of this sea generally accumulated with 
off-shore winds, being set in motion by the waves with on-shore 
gales, and carried along by the strean fl ‘oat part of the 
east coasts of Seotland and Enelaud, as s 

the Humber, was wasted away by th ion of the sea, ‘That of 
Seotland was earried into its bavs and estuaries: but from the 
Firth of Forth to the Humber, the debris, ineluding also the alluvial 
matter brought by different tributarie: } 
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thence swept by land floods, found a resting place in the great 
receptacle of the ocean. As these materials could not pass out- 
wardly through the Straits of Dover, nor northway between Norway 
and Scotland, the filling process was gradually going on. Hence, 
the gradual shoaling of this sea, the silting up of the mouths of the 
Rhine and the Schelde, the formation of the numerous sand banks 
on the coast of Holland, and the deposits at the mouth of the Baltic, 
forming the islands in the Kattegat, and indeed the whole country 
of Sleswig and Jutland. 
(To be continued.) 








MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 


March 5th, 1861. 
Dr. Jovte, President, in the Chair. 

Mr. Josepu Smesotnam read a paper “ On the Structure of the 
Luminous Envelope of the Sun,” being a communication to him 
from James Nasmyth Esq., of Penhurst. 

Mr. Nasmyth has made the discovery that the entire surface of the 
sun is composed of objects of the shape of a willow leaf: these objects 
average about 1,000 miles in length, and 100 in breadth, and cross 
each other in all directions, forming a network ; the thickness of this 
does not appear to be very great, as through the interstices the dark 
or penumbral stratum is seen, and it is this which gives to the sun that 
peculiar mottled appearance so familiar to observers. ‘These willow 
leaf-shaped objects are best seen at the edges of a solar “spot where 
they appear luminous, on a dark ground, and also compose the 
bridges which are formed across a spot” when it ismending up; the 
only approach to symmetrical arrangement is in the filaments bor- 
dering the spot, and those composing the penumbra, which appears 
to be a true secondary stratum of the sun's luminous atmosphere ; 
here these bodies show a tendency to aradial arrangement. Although 
carefully watched for, no trace of a spiral or vortical arrangement 
has been observed in these filaments; thus setting aside the likeli- 
hood of any whirlwind-like action being an agent in the formation 
of the spots, as has been conjectured to be the case. The writer does 
not feel warranted at present in hazarding any conjectures as to the 
nature and functions of these remarkable willow leaf-shaped objects, 
but intends pursuing the investigation of the subject this swnmer, and 
hopes to lay the results before the British Association during their 
meeting in this city. The paper was illustrated by three beautiful 
drawings. No. 1 represented one of the willow leaf-shaped objects ; 
No. 2 the luminous surface of the sun as being entirely composed of 
these objects; and No. 3, a large drawing of a solar spot as seen on 
the 20th of July 1860, exhibiting the surface of the sun composed of 
these objects, as also the penumbra and the bridges across the dark 
portion of the spotin which the exact shapes of these objects were to 
be seen most clearly. 

Mr. Sidebotham stated that the image of the sun was exa- 
mined by Mr. Nasmyth with a miror of plane glass, set at an angle 
of 45 deg.; nearly the whole of the light and heat of the sun 
passed through the glass, and the rays used were those only reflected 
from its surface. 








Mr. Cuaries O'Nemn read a’paper “ On Changes of Density which 
take place in Rolled Copper by Hammering and Annealing.” 

The results of his experiments proved that the best commercial 
rolled copper actually lost density by hammering instead of gaining, 
as might have been anticipated. In the first series of experiments, 
ten pieces of copper were cut fromasheet of the thickness of ,8; in. 
the pieces weighed from 220 to 320 grains each, their mean density 
was 8°879. The pieces were then separately subjected to the action 
of a powerful compressing machine, acting on the principle of the 
genou, about fifty blows being given. The density of these hammered 
pieces showed a mean of 885d, being a loss of 0-024. The same pieces 
were annealed by being placed in red-hot sand, and cooled slowly ; 
when cleared from adhering oxide, the mean density was found to be 
8-884, being an increase of 0-029 on the hammered pieces, and 0-005 
on the original pieces. A second series of experiments, made with 
very great care, corroborated the firstin the main points. The pieces 
were from another and better sheet of copper; ten pieces, weighing 
each from 420 to 520 grains, showed a mean density of 8898, being 
hammered by the same machine ; their mean density became 8878, 
showing a loss of 0°020 by hammering; upon annealing ina chareoal 
fire, the mean density of five out of the ten pieces was 8°896, showing 
again of 0°018 upon the hammered picces, and a loss of 0-002 upon 
the original. A third series of experiments upon the change of 
density in a bar of copper by successive hammerings showed a loss 
of density from 8°885 to 8°867. 

The author considered there was a connection between these pheno= 
mena and the heat disengaged in the hammering of the copper; he 
conceived it possible that the expanded state of the copper while 
heated by hammering was retained, and that the effect of annealing 
might be to allow the molecules or particles to recover the state in 
which they were before being disturbed by the heat produced in 
hammering. 














SCOTTISH MATTERS. 

Tue shipments of pig-iron from Scottish ports continue mode- 
rate. Last week they only amounted to 7,982 tons, as compared 
with 9,656 tons in the corresponding period of 1860. 

The annexed particulars, with regard to steam shipbuilding on 
the Clyde, afford a striking proof of the extensive ramifications of 
that important branch of national industry. The serew-steamer 
Hibernian, launched a few weeks ago from the building-yard of 
Messrs. William Denny and Broth Dumbarton, has had her 
engines fitted in,‘and has left for Greenock, where her equipment 
will be tinished. The Hibernian, a three-masted vessel of 2,500 tons, 
is the largest ever built on the Leven, and is the property of the 
Montreal Ocean Steamship Company. She is intended for the 
Liverpool and Canadian trade. | Another serew-steamer, the 
Gwadalebe, has been launched by Messrs. Henderson, from their 
yard at Renfrew. Her principal dimensions are—length of keel, 
breadth of beam, 23 ft.; depth mould, 14 ft. Immediately 
launched she was moored at the sheer-crane on Messrs. 
Henderson's premises, to receive her boiler and engines. These 
engines are of 80-horse power, and are upon the diagonal oscillating 
principle. The Gwadalebe is intended for the trade along the 
Spanish and French coast on the Mediterranean, and will sail for 
Spain inafewdays. Messrs. Henderson have just completed the Saone, 
to replace the river steamer Ruby, which plied between Glasgow and 
Rothesay last summer, but which, after having been purchased by 
the Oriental Steam Company, was lost on the coast of Ireland on 
her passage to India. The new steamer is 200 ft. long, 18 ft. 6 in. 
broad, and §& ft. deep: draught of water to be 3 ft. The engines, 
which were, together with the boilers, shipped for India 
shortly since, are of the nominal power of 110 horses. The 
hull of the steamer has been taken asunder for shipment to 
India, where she will be reconstructed. Her predecessor having, 
in point of speed, been one of the most successful steamers 
for river navigation, it is contidently anticipated that the 
steamer will be found highly adapted for inland rivers in India, for 
which she is destined. Messrs. Henderson are engaged with a 
screw-screamer of 1,600 tons, to be fitted with a pair of diagonal 
oscillating engines of 250-horse power for a Calcutta firm, and are 
so building a screw-steamer for the Danish General Steam Navi- 
gation Company, the fourth they have had to construct for the same 
company. Her tonnage will be about 650 tons, and her engines, 
which are on the four-cylinder principle, patented by the builders, 
will be 100-horse power. The same builders are also progressing 
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ith a new steamer to run between Glasgow and Rothesay, to fill 
lace of the Ruby, removed from that station at the end of last 

- Company. The 
engines of this steamer are on the diagona! oscillating principle, 
originated and patented by Messrs. Jlenderson, and introduced by 
them in the Ruby, which attained an average speed of 20 miles per 
hour. 
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RAILWAY M:z ATTE RS. 


East Somerset Railway are being rapidly pro- 





Tue works of the 
secuted. 

Tue Dartmouth and Torbay line was opened to Paignton on the 
14th inst. 

Tue North London extension is expected to require t 
of 492 houses. 

Tuer Newcastle and Carlisle dividend for the whole of the year 1860 
was 7 per cent. 

Ir is proposed to construct a railway of eight miles in length from 
Bradford to Haworth. 

Tue Caledonian «nd Dumbartonshire Junction dividend is at the 
rate of 5 per cent. per annum. 

Tne Portpatrick line was opened, on the 12th inst., from Castle 
Douglas to Stranraer, 53 miles. 

Tue Illinois Central (U.S.) earnings were more than 50 per cent, 
greater in February of this year than in February, 1860. 

Tue Calcutta and South Eastern have arr: anged to raise £50,000 
editions! capital, to meet the une xpec ted cost of the works. 

Mr. M‘Leay’s lease of the South Staffordshire Railway is about to 
be transferred to the London and North-Western Company. 

Tue chairman of the Edinburgh and Glasgow has informed the 
shareholders that still more plant is likely to be required for that 
line. 

Tue traffic receipts of the railways of the kingdom amounted, for 
the week ending on the 9th inst., to £480,450, and for the corre- 
7 week of 1860 to £458,610, the increase be ing £21,840, 

Tne bill for the Garston and Liverpool Railway has passed. 
cost is fixed at £150,000, of which the Manchester, Sheffield, 
Lincolnshire, and Great Northern compa subscribe one-half. 

Tus West Hartlepool receipts for the year 1860 were £220,344, 
those for 1859 having been £200,022. In the year 1854 the income 
was £129,732. <A 5 per cent. divide ca has been declared for the last 
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to be at the rate of 5 per 
ind canal, for the last 


year. 
Tue Midland Great Western dividend is 
eent per annum. The receipts of the railway 














half year, were £99,635. The capital expenditure stands at 
£2,903,189. 
Tue Paris and Orleans dividend for 1860, is at the 2 of 20 per 








cent. per annum, the dividend for 1859 having been 19% per cent. 
The participation of the employés in the protits will extend to 
several hundred thousand pounds, 

Tue North British reecipts for the last half-year were £169,642, 
and in the last half-year of 1859, £157,516, the increase 
£12,135. The expenditure on capital account has been £4,859,718 
besides £379,397 on the Border Union undertaking. 

Tur Madras line is now open for 207 miles, from Madras to Salem, 
70 miles having been ope ea on the Ist February. The traftic 
ae on 137 miles, open in the last half-year, were £36,849, 
gainst £31,835 on 96 miles in the corresponding half-year in 1859. 

Accorpine to Mr. Milner Gibson, damages to the amount of 
£330,000 have been awarded, during the last ten years, by British 
juries empannelled in cases of railway accidents, The actual amount 
of damages and compensation paid is estimated by Mr. Bentinck at 
£1,000,000. 

Tue Admiralty 











insist that the London and North Western Rail- 
way Company's proposed 1 bridge at Runcorn Gap shall have five 
arches of 300 ft. span, instead of one 790 ft., aud two side 
spans of 375 ft. The increased outlay, consequent upon the require- 
ment of the Admiralty, will be £150,000. 
Tue Scottish Central revenue account 


span of 


for the last half-year 


being | 


j 


engine shed, workshops, and sixty dwelling-houses near Hull, 





showed receipts of £88,365, against £86,579 for the corresponding | 


The expenses were £39,307, leaving 
added during the half-year to capital ace ount, 
The dividend is at the rate of 5} 


pe riod of 1859. 
£49,058. £9,737 were 
which now stands at £1,833,525. 
per cent. per annum. 

Tue Austrian State lines in Venetia and the Tyrol, 738 miles in 
length, carried last year 4,378,663 passengers, and earned £1,661,492 ; 


a balance of | 


the lines conceded to French proprietors, extending over 799 miles, | 


carried 2,020,200 passengers, and earned £1,965,117 ; the Ferdinand, 
Theiss, Gallicia, Pardubitz and Reichenberg, Aussig and Toplitz, 
and Graz and Kossac lines, carried, over 1,054 miles, 2,865,360 
passengers, and earned altogether £2,178,588; making a total of 
9,264,233 passengers ¢ arried over 2,594 miles, and a nominal total 
receipt of £5,806,637. As, however, the receipts of Austrian 
railways are derived from notes of which the value is variable, a 
deduction of 30 per cent. must be made to arrive at the mean actual 
receipts, reducing the amount to £4,064,003, or about £1,567 per 
mile. ‘The totals given above do not comprise the Western line, 
the line from Mohae z to Funfkirchen, from Brunn to Rositz, and 
from Wolfsegg to Traunthal (the last has only a coal traffic), 
Ir is considered certain, as we learn by advices from Nic e, that 
the line from Cannes to Var will be completely opened by, i 
not before, August, 1862. The principal tunnel at Estérel is being 
proceeded with in two stages, and the we is expected to be 
effected stimultaneously on the St. Raphael aud Napoule sides. The 
line from Nantes to Coutras figures in the réseau of which the French 
Government are about to order surveys for the region comprised 
between the central line and the ocean from the Loire to the Dor- 
dogne. The precise arrangements are not yet determined on, but 
the total distance from Nantes to Coutras, taking the most direct route, 
would be about 186 miles. Adding the 31 miles which separate 
Coutras from Bordeaux, 
would be thus 217 miles. A good deal of attention is also directed in 
the Charente district to plans of lines for putting Anjouleme and 
Bourdeaux in communication with Nantes. The Charente and Lower 
Charente are at present a a —_ route in the direction indi- 
cated. The line from Seville to Cadiz has been entirely achieved 
and was inaugurated on the 14th inst. Some brilliant tes were 
given on the oceasion. ‘he entire communication between Seville 
and Cadiz is now in the hands of the Seville, Xeres and ( 
Company, which has also, between Cadiz and Xeres, a short trougon of | 
twelve miles from Puerto-Real to Trocadero. The execution ofa line 
from Paris to Tours by Chateaudeen and Vendéme will be shortly 
commenced as we learn from a letter addressed by M. Rouher, Minis- 
ter of Agriculture, Commerce, and Public Works, to the Mayor of 
Chateaudeen, The Paris and Orleans Company will execute the line, 
and have alloc: ate «“l towards its construction the sum of £80,000 in 
their “budget” for the current year. The pe riod fixed by law for 
the completion of the undertaking does not expire till June, 
Tue members of the Railway Companies’ Association appear to 
have become ne arly disheartene “Las to the prospect of effecting any- 
thing by their organisation. At the last monthly meeting Mr. 
Morison, the see retary, read the following report :—- The committee 
think it is expedient to abandon for the present the attempt to frame 
by means of this association a measure for the amendment of the law 
under which railways are rated, but that the addition of one or more 
members, practically acquainted with the subject, to the Select Com- 
mittee on the Parochi: a Asse ssinents Bill be proposed to the Govern- 
ment by the chairman.”—The chairman, in reply to a question, said 
when the bill of last ves ar was withdrawn, the usefulness of the 
association seemed so hopeless that he was not inclined to come 
























lorward again and si ipport it. With respect to the rating of rail- | 
Ways, it was a subject ot mportance, secing that they were subjected 
to great grievance: He would quote a few cases which would 


In the township of Cop- 
563 acres. The railway had 25, and 
766; the company’s proportion of 
The parish of Eastrington 
ad 1,200 the ble value 
and the company's proportion of that sum was £1,566. 
* parish of Shipton there were 2,130 acres, 18 of which were 
ren by the company; the total rateable value of the towns hip, 
ilway, yD The company’s proportion was 


ave the injustice of the present system, 
manthorpe there was a — of 1, 
the total rateable y 
At amount was £2,03% 
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MISCE LLANEA. 


Aut the Blackburn weavers have returned to their work, 

WATERWORKS are pr roposed by the town commissioners of Galway, 

Tue Marble Arch Street Tailw: ay is to publicly opened 
to-morrow, 

THE amount voted for harbours from 1851 to the present time has 
been £3,144,190. 

Mr. G. Veuuiamy has been elected superintending 
Me tropolitan Board of Works. 

Tue Post Office authorities announce that the Galway 
service _ be resumed on the ag inst. 

Tue break in the Bridgwater Canal, at Lumb-brook, is not ex- 
| pecte d to be closed before the 1st of April. 

Tue London, Brighton, and South Coast Railway are 
erect a block of new workshops at the Brighton station, 

Tue Chamber of Representatives of the Republic of Guatemala 
have sanctioned a loan of 500,000 dollars for public works. 

THe American mail steamship Adriatic, which cost, orig 
£240,000, has been sold to the Galway Company for £87,500. 

Tne Morrill Tariff Bill was signed by the late President of the 
United States on the 2nd inst., and becomes a law on the Ist of 
April. 

Tue South Eastern Railway Company have organised through 
rates to all parts of France, for parcels, cad Boulogue, up to 200 tb. 
weight. 

A conremeorARy, devoted to the 
refers to the engineer of the Duke of 
Brindley. 

Tue Great Eastern, it is announced, will sail on the 1 r4 
for New York, under the command of Captain the Hon. 8. 
negie, R.N. 

Asout 200 of the workmen employed in the locomotive depart- 
ment of the Bristol and Exeter Railway have formed a Volunteer 
Engineer Corps. 

Ir is understood that a Bill will be immediately introduced into 
Parliament to restore the lapsed powers of the United Kingdom 
Electric Telegraph C ompany. 

Winiiam Wanye, Esq., the 
rubber, of Tottenham, we No. 
denly, at Torquay, on Friday last. 

Tne three Hickmans and Wright, charged with stealing 
tons of coal from the Haden Colliery, at Rowley Regi 
acquitted on their trial at Stafford. 

Tue sale of the great floating boom derrick is advertised for the 
8th of May. The extensive plant and stock on the premises of the 
late Mr. ‘Thomas Cubitt are to be sold also early in May. 

A 40-1n pumping engine is about to be erected at the West 
Dalcoath Mine, and a double ac ting 36-in. engine for driving stamps 
has been ordered for the Fowey and Par United Mines. 

In the number of the Commissioners of Patents’ Journal for the 
15th inst. the applications for patents, in addition to the grants of 
provisional protection, &c., were published for the first time. 

Tue North-Eastern Railway Company are about to erect 
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mail 
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ginally, 
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arts of consti ‘uction, astutely 


Bridgwater’s canal as Richard 
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9, Gresham-street, C 








have been 


an 
and 
an engine shed, workshops, and forty dwelling-houses near the 
Tyne dock. 

THE transit duties on goods passing through the Zollverein have 
been abolished, and considerable reductions made in the dues 











hitherto levied on goods ascending and descending the Rhine, and 
known as the “ Rhine dues.” 

A FIREMAN was blown from the tender of an express train on the 
North Eastern Railway, during a strong gale on Monday last. He 
was blown clear of the train, and down an embankment. Ie suf- 
fered concussion of the brain, but was at the last accounts e¢radually 
recovering. ; 

Tue quantity of paper manufactured in this country in 1858 was 
192,847,825 Ib., in 1859 217,827,197 Ib., in 1860 223,575,285 Ib.—a con- 
siderable increase in each year. So recently as 1848 the quantity was 





only 121,820,229 lb, The net produce of the duty was £1, 103,754 in 
1858, £1,258,464 in 1859, £1,521,105 in 1860, 

Tue iron-clad war-steamer to be built at Chatham Dockyard is to 
be named the Achilles. ‘The vessel will be somewhat larger than 
the Warrior and Black Prince, and will be pierced for forty long- 
range Armstrong guns. Her engines will be of 1,250-horse power. 
Five steam frigates s are to be built at Chatham as soon as the steam- 
vessels now in progress are completed, 

Dvurine the week ending 16th March, 1861, the visitors to the 
South Kensington Museum were as follow :—-On Monday, Tuesday, 
and Saturday, free days, 4,830; on Monday and Tuesday, free 
evenings, 3,195; on the three stude nts’ days (admission to the 
public 6d.), 1,737; 3 one students’ evening, +) edne sday, 182.—Total, 
9,944. From the opening of the Museum, 1,922,229. 

Tue certificate of the commissioners for the Exhibition of 1862, to 
the effect that the deed of guarantee has been signed to the amount 
of £250,000, was pub ished in last F riday’s Gazette. The guarantee 
fund was increased by £26,250 in the week ending on the 15th inst., 

and now stands at about £425,000, although in no case can the 
guarantors become liable, in the aggregate, for more than £250,00v. 

Messrs. Neorerti and Zampra write to the Times suggesting that 
vessels are sometimes tired by the concentration of the sun’s rays 
through convex deck lights and ports. It had been already ascer- 
tained, previous to their communication, that cotton ships have been 
burnt in this manner. Messrs. Negretti and Zambra’s shop window 
was lately endangered by a fire induced by the convergence of the 
sun’s rays in a large re: iding lens. 

Mrs. Learuer, the widow of an engineer who died at Bombay 
whilst awaiting instruc tions from his employer, Mr. Duckitt, who 
was a contractor, for laying 300 miles of the Great Indian Peninsula 
Railway, has recovere dd between £80 and £90 sak: ary held to be due 
to her late husband by reason of the delay in question. ‘The defence 
was that Mr. Leather, on his arrival in India, should have proceeded 
directly to the scene of his intended labours, 

Tue Board of Trade have explicitly declared, in acommunic ation 
by their secretary to the secretary of the Seottish Shipbuilders’ 
Association, “ that saloons wien on the weather deck of river pas- 
senger steamers, solely for the purpose of shelter to the passengers, 
may be considered as falling within the meaning of the 21st section 











st 


’ ie - 7 
died sud | by 


10,174 | 





| 


of May | 





NOTES AND MEMOR. AND. % 


QUEENSLAND cotton has been sold at 2 





a pound in Manchester. 
Tne cost of defending Muntz’s yellow metal patent was about 
£10,000, 

Biunr steel tools will readily turn and plane stone of any ordinar y 
hi wdc 


ss. 


Tne capital employed in the manufacture and distribution of gas 
is now estimated at £30,000,000, 

Fire-cu " retorts, it has been stated, were first introduced for gas- 
making by J. B. Neilson, Esq., the inventor of the hot-blast. 

Some of the Australian coal lately analysed had 71 per cent. of 
volatile matter, and 29 per cent. only of a light and spongy coke, 

Mr. Forneretn has found that in respect of one invention fifteen 
different patents had been taken by as many inventors for the same 
thing 

Tne winding engine at the great Dukinfield coal pit has a 60 in. 
cylinder and an 8 ft. stroke, the largest employed anywhere fora like 
pur} 

Tue road from Tein-Tsin to Pekin is macadamised, and the Chinese 
assert that all their principal roads have been thus protected for 
centuries, 

Manuscripts which are hardly legible, from their great ; 
brought out with increased, and often pe rfect, distinctness by tho 
photograph, 


se. 





are 


Tue loss of one iron steamer, during the severe cold of January 
last, was attributed to the breaking of the rivets, and consequent 
opening of the seams by frost. 





n 
vn end pressure of from 1,000 Ib, 
to the 





Tue action of a locomotive causes 
to 5,000 Ib, on each rail over which it is passing, according 
amount of tractive power exerted. 
£95 


Toe 


rb, per sqiuare 
aganist a 


Tue Giffard injector, when supplied with steam o 
inch from one boiler, has forced water into another boiler 
pressure of 48 Ib. per square inch. 
land 


Eveene Bourpon’s steam pressure-gauge was patented in Eng 
the 


Charles Cowper, December 15th, 1849. The number of 
specification is 12,889, price 1s. 6d. 

James Haxpy’s patent for making railway axles, issued 4th April, 
18355, was assigned by him after losing £3,000. In four years the 
assignees realised from it £23,000. 

Tue height of a “head” of water in feet, multiplied by 434 will 
give the pressure of the column in Ib, per square inch, every 100 ft, 
of head giving 

Tne description of the substance of an invention in the specifica 
tion of a prior patent has been held to vitiate a patent before that 
document was practically accessible to the public. 


a pressure of 45 Ib. 6 oz. 


Senerevper, the inventor of lithography, was the son of a poor 
and having 
cht 


actor, 
to print, 
famous. 


x written a play, which his means did not allow him 
for and discovered the process which made him 


soup 





Ilowarn’s r boiling patents, taken out in 1812 and 1813, 
proved an entire failure until after a slight improvement by a German 
workman, after which they were worked at a protit of from £40,000 
to £50,000 yearly. 

Some of the Welsh founders are using a separate metal chamber, 
lined with fire-brick, in connection with the cupola furnace. The 
to the hearth, from which the iron, as it melts, runs 





tuyeres are close 
into the chamber. 

Tne London General Omnibus Company carried 40,123,556 
sengers in 1860, and 38,899,247 in 1859. £588,954 were received 
last year, and £591,861 expended. The capital account expenditure 
stands at £670,379. 

Ir will not be considered so surprising that so many boiler explo- 
sions occur in America when it is known that, with few exceptions, 
glass gauge tubes are not used there, only ordinary gauge 
being generally employed. 

Tne St. Petersburgh Gasworks, now in progress, will comprise 
600 retorts, four telescopic gas-holders, 100 ft. diameter and 40 ft, 
high, and two more 60 ft. diameter and 40 ft. high. 10,000 tons of 
main-pipes will be put down. 

American railway bridges, when built of timber, for a single line, 
cost about £7 per foot, for spans of from 180 ft, to 230 ft. For spans 
of from 230 ft. to 262 ft. the cost ranges from £7 to £10 per foot, and 
in extreme cases £12 10s, per foot. 

Wue steam is blowing violently from the safety-valve of a boiler, 
the water is likely to foam very much above its true level, and it will 
often come out of gauge cocks placed several inches, and even, in 
2 ft., above that level. 

Tne trunnions of the 101 in. oscillating cylinders (12 ft. stroke), 
have heated, more or Jess, from the time they were first worked, and 
ged the adoption of large 





cocks 


some Cases, 





in one case, this circumstance has discour: 


oscillating engines for ocean steamers. 

TWELVE cutting tools are sometimes employed in one planing 
machine. We have a letter from Mr. Whitworth, which states that 
in some cases the cost of labour in trucing one square foot of cast-iron 
on the planing machine is as low as one farthing. 

A MARINE engine sole-plate, late ly cast at Messrs. Neilson’s foundry, 
69 tons. 1¢ largest single casting known is 

the anvil-block of the hammer 





in Glasgow, weighed 
forming 


stean 





one of 86 tons, { 

at Creusot, France. he whole weight of this fay at hammer is 170 
| tons. 

Mr. James Wutrenaw, of Paisley, ap plied , as long azo as 1834 


clause 4th, of the Merchant Shipping Act of 1854, and that the | 
measurement of such salcons is not to be added to the tonnage of | 
| the hull. 


| the proposed supply at 


| 


Tue Times Paris correspondence states that, an English house has 
obtained a contract for supplying the French Government with 6,000 
tons of iron, to be delivered within a limited period at the port of 
L/Orient, the iron to be delivered in bars of 50 centimétres in length 
20 in.?), and 11 centimétres in breadth and thickness (4 in.) at 1238. 
(£4 18s, 4d.) the ton. A French ironmaster presented a tender for 
135f. (£5 8s.) the ton. Now, the price paid 
for a similar article previous to the Treaty of Commerce coming into 
operation was 200f. (€8.) a ton, conseque ntly the French peop le have 
been taxed to the amount of the difference for the sole purpose of 








| maintaining an absurd monopoly. 


Tue engines of the Gibraltar, L01, now ready for trial at Devon- 





port, have steam jackets around the cylinders, and are said to be 
the first screw engines fitted in this manner. The Gibraltar’s 
machinery was constructed by Messrs. Maudslays and Field, and is 






of 800 nominal horse-power, a trial at Keyham giving an indicated 
r of 3,442 horses. The stokchole is D0 ft. long; boilers, 42 ft. 
100 tons of yee ichind them and on both 
sides of the engine-room are the bunkers, which will hold from 700 
to 800 tons of coal, equal to seven or eight days’ consumption under 
full steam, the quantity used in twer ity- -four hours being estimated 


owe 
hey wiil contain 





at ever 100 tons. Fro:n the centre of the engines to the stern-post, 
the screw shaft is 107 ft. 6 in. long; the diamet:-r, 15} in ; in the 
stern tube, 174 in. The Gibraltar is prope Hed by one of Griffith's 





rews, of 19 ft. diameter, with a _ te h capat ble of being varied from 


M 









22 to z7 ft. The weight of the is 106 tons; boilers and 
anpairatus, 206 tons 12 cwt. ; wa : rs, 118 tons; screw pro- 
1 ) rk, 69 tons 12 ewt.; and of spare gear on board, 
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| (1850). 





apparatus for varying the amount of expansive working in steam 
ves, by means of the governor. This apparatus is illustrated on 
8th page of the third ‘volume of the Practical Mechanics’ Journal 





Tue Rev. Mr. lowditch's method of removing bi-sulphuret of 
carbon from illuminating already freed from sulphuretted 
hydrogen, is to pass it over ~* ked Sons heated to 500 dey., when the 
sulphur of the bi-sulphuret of carbon will be converted into sul- 
phuretted hydrogen, which may be readily removed. 

Mr. Turner, in writing on patent law, sug: as the only means 
of realising the expectations of certain inventors Act, by means 
of which “any invention for which letters pate nt may be obtained 
shall immediately thereupon come into successful operation, any law 
of gravitation or rule of arithmetic to the contrary notwithstanding !” 


ras, 


crests, 


Oxauic acid, which is now so cheap, formerly sold at a guinea a 
pound. It was then made with nitrous acid, which, from its corro- 
sive prope rties, could only be used in glass or earthenware vesse Is, 
until it was found that the addition of a little sulphuric acid 
neutralised the corrosive action in question, since which discovery 
oxalic acid has been cheaply made in leaden vessels. 

In all spirituous liquors, when not adulterate «d with other than the 
usual substances, the boiling point is constant for the SILO per- 
centage of alcohol. Wine which boils at 175 deg. contains the 
same amount of alcohol as a beer which boils at the same tempera- 
ture. Apparatus has been mia le, upon this principle, whereby the 
strength of wines, &c.,can be told much more rapidly than, and with 
equal accuracy as, by distilling. 

Tue three largest gasometers in the world—a matter that has been 
believed to be the following :—Ist, the 
Imperial Gas Company's, at Hackney, 201 ft. diameter, 80 ft. dee p 
(in two lifts), and holding 2,500,000 cubic feet of gas. 7 the gas- 
holder of the Philade! phia Gasworks, at Philadelphia, U.S., Léu ft. 
diameter, 95 ft. deep (in two lifts), and holding 1,800,000 ¢ cubic feet 
3d, fhat recently erected for the Glasgow City and Suburban Gas 
Company, at Glasgow, 160 ft. diameter, 52 ft. deep (in two lifts), and 
containing 1,024,000 cubic feet, 


somewhat dispute «~l—are 
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PITMAN’S PRESS. 

Tne illustration represents a press, for which a patent has been 
issued to J. TI’. Pitman, of 67, Gracechurch-street, City. 

A, A, represent stationary bed plates, connected and securely 
attached by rods a, a, a, a; the follower B is fitted to slide upon these 
rods, and furnished with female screws cut for the screws ©, C, 
which are prolonged so as to have their ends connected to the bed 
plates; one of these ends project through one of the plates, so as to 
receive gear wheels, D, D; these wheels play into a smaller one E 
on the same shaft with a pulley or erank F, to be turned by hand or 
other power. ‘Lhe screws, in their revolution, raise or lower the 
follower, but in order to keep it steady are confined at the other end, 
and prevented from leaving that bed plate, The press is used for 
india-rubber fabrics, and to furnish the heat necessary for vulcanising 
the india-rubber or other material under the action of the press, the 
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bed plates and follower are cast hollow, and are furnished with steam 


by means of pipes attached to cach, and regulated in the ordinary | 


manner by cocks. It is intended to be operated as follows :—The 
substance to be vuleanised is placed upon moulds or dies formed in 
part and counterpart in two corres) onding metallic plates, or in any 
other way, and between the two plates is pushed in between the 
follower and one of the bed plates when the pressure and heat are 
applied for the necessary length of time. When ready to be removed 
the other side of the follower receives another set, and the pressure, 
in being withdrawn from the finished matter, is immediately applied 
to the new without loss of time, so that one charge is constantly 
under treatment. 


KUKLA’S SELF-REGULATING GAS BURNER. 

Tue self-regulating gas burner, by F. X. Kukla, of Pentonville- 
road, is made in two parts, to screw or be otherwise connected 
together. The lower part of the burner is provided with a nipple, 
and the nipple is covered with a loose eap, which rises by the up- 
ward pressure of the gas, and acts as a valve for regulating its 
passage, Over the cap and nipple is serewed the top part of the 
burner, and the interior of that part of it surrounding the cap is 
made conical, by which means, in proportion as the cap is raised, 
the annular space round it is diminished, and the emission of gas 





from the burner is decreased. Above the said conical part of the 
burner is placed a piece of tine spiral wire, through which the gas 
passes on its way to the aperture of the gas burner. Fig. 1 is an 
elevation of the several parts of the burner; and Fig. 2 is a vertical 
section. a is the lower part of the burner; 6 is the nipple; and ¢ 
the cap or valve; dis the top part of the burner; e is the conical 
part of the same ; fis the piece of fine spiral wire ; and g are grooves 
to allow the passage of the gas when the valve is lifted to the 
highest. The gas passes up through the nipple } into and under 
the cap or valve ¢, into the conical chamber e, and thence through 
the spiral wire f out through the aperture of the burner. ; 








_Tue Amertcan Tartrr.—Tho American protectionists obtained a 
high protective tariff, especially so on iron, in 1842. In 1846, it was 
changed, the duty on iron being reduced to 30 per cent. ad valorem. 
In 1857, further changes were made, and the duty on iron was 
reduced to 24 per cent. The tariff of 1861 will hardly live, it is 
thought (even in America), until 1862. , 
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HART’S BRICK-MAKING 
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Ix these machines Mr. Hart, of Northampton, employs a metallic 
framing a, on the top of which is placed a hopper d, through which 
the clay or loam passes between jagged rollers c, of any suitable con- 
struction, for the purpose of partly pugging the clay, which then 
passes through rollers d, d, thereby compressing the clay and break- 
ing the flakes or grain thereof. By employing steam or other con- 
venient power, and the various cranks and levers as shown in the 
illustration, the whole apparatus is set in motion, causing the clay or 
loam to pass through the various rollers until it arrives at the lower 
part of the machine, when by means of horizontal blocks e, e, the clay 
is partly compressed before reaching the stamperj/; which stamper 
drives it into cells formed in a drum or cylinder g, the size of the 
brick intended to be made; this drum is so arranged that as one 
brick is being compressed the one on the opposite side of the drum 
is being delivered on to an endless band h, whence they are taken by 
hand to the pile for burning. The drum or cylinder has a series of 
double-headed pistons 7, 7, placed within its interior as shown, each 
piston-head being formed with a shoulder, so that when the mould 
is sufticiently filled the piston-head rests on the solid metal of the 
drum, at which time the necessary pressure takes place by means of 
a crank, cam, or lever, as may be found most convenient to arrange. 
The cylinder g may be extended in length to admit of more than one 
brick, and the interior moulds and vertical piston or plunger so 
formed, that a “ keck” or indent is made on either or both sides of 
the bricks ; the brick after receiving the required pressure passes on 
within the cylinder g, and in its rotary motion is cut straight on its 
upper surface by a scraper or kmfe. The upper surface of each 
piston is lubricated by a suitable elastic pad supplied with oil or 
other lubricating fluid, and the cylinder itself is caused to revolve at 
intervals by a catch dropping into ratchet teeth on the periphery of 
a dise j, said catch being connected by a bar or rod & to a cam or 
crank on the upper part of the machine. The machine may be so 
constructed as to be rendered portable or stationary as may be 
deemed most expedient. In some instances it may be better to feed 
the clay to the cylinder (according to its nature) by means of a screw 
or .worm-wheel placed within a cylinder and actuated by bevelled 
gearing placed at the rear of the machine, so as to give it a forward 
and backward motion, thus not only foreing the clay beneath the 
plunger, but at the same time pugging it a second time before being 
forced or compressed into a solid body. 


HIRSCH’S SCREW PROPELLERS. 

THEsE improvements by Hermann Hirsch, of Berlin, apply to a 
mode of constructing the boss and blades of propellers in such a 
manner that the pitch of the blades may be varied when required. 
Fig. 1 represents a section through the middle of a propeller, sup- 
posed to be made by a plane at right angles to the axis; Fig. 2 is a 


sectional plan through the middle of the boss on the line marked 






A, A, on Fig. 1; and 
marked B, B, on Fig. Is J 
details. 

ais an inner boss, which may either be bored, as represented, to 
receive the shaft of the propeller, or may form a portion of the shaft, 
each side of this boss @ is made conical, or it may be spheroidal 
round an axis at right angles to the axis of the propeller, so as to be 
of greatest diameter at its middle, and to taper in either direction 
from the middle; 6', 62, are portions of two blades, each blade ter- 
minating in a hemi-spheroidal boss, or it may be a semi-conoidal 
boss, which is hollowed out, so as to fit accurately on the 
tapering portion of the inner boss a, so that when the 
two blades are placed upon this inner boss at 4 they can be 
firmly tightened on its tapering surfaces. Two bolts e!, c*, are made 
to pass through both bosses, recesses being formed at each side of 
the inner boss a to let them clear it, each of these recesses being 
wider than the bolt, so as to allow of its passing a little on either 
side of the central line; the head of each bolt is titted into a recess 


x. 3 is a sectional plan on the line 
4 and 5 represent portions of the 





formed in each blade, and is shaped off to the form of the blade 





boss, and the point of each bolt is screwed and fitted with a washer 
d', d?, and a nut e!, e®. A recess is formed in each blade to admit 
the nut and washer, and to afford sufficient room round the nut for 
admitting a socket wrench to tighten or slacken the nut when 
required. And each of these recesses is elongated in one direction 
to permit of the bolt and nut occupying a position a little on either 
side of the central line. Each of the bolts is made of such a length 
that the nut stands somewhat above it when fully tightened, and a 
wedge-shaped piece 7/1, 2, is placed in each recess, so as to lie upon 
the surface of the nut, and over this is fitted another wedge-shaped 
piece q', g?, the outer surface of which is shaped off to the curvature 
of the blade when it is driven tightly into the recess, and each of 
those pieces is secured in its place by a_ screw Al, A?, 
entering into it from the back surface of the blade. When it is 
desired to alter the pitch of the blades, or to change the angle which 
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any portion of their surfaces makes with the axis of the propeller 
the serews 1), h?, are removed, the pieces g', g?, and SS , are re- 
moved from the recesses, a socket wrench is introduced into the 
recesses so as to slacken the nuts, and the blades are turned partly 
round upon the tapering surfaces of the inner boss @ to the required 
position ; the nuts are again tightened,and the pieces 77, J?, andg', 9”; 
and their screws /!, 42, are again inserted. When it is considered desi- 
rable to fix the blades at a particular piteh, and to provide additional 
security against their shifting during work, the washers d', d?, are 
made to fit the recesses in which they lie, and seve ral spare washers 
are provided with bolt holes through them bored more oF 
less out of the centre line, as represented on Figs. 4 and 9. 
When one of these washers having the bolt hole in its suitable posi- 
tion for the required pitch is introduced into each recess the bolt and 
blade are retained in the same relative position to one another, even 
if the nut be slackened. eo 
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In the manufacture of many kinds of articles made of iron or 
other metals, the intended shapes are given to them by means of 


swages, with the aid of hammering. In order to make such articles 
of the intended shapes, Mr. Dodds, of Hamsterley, Durham, causes 
the material to be subjected to the action of swages by means of 
rolling pressure. 

Figs. 1 and 2 show two opposite side views of a machine for this 
purpose. 6, b, represent a pair of swages or moulds mounted on a 
pair of rollers c, c, so as to be capable of acting in conjunction upon 
any piece of metal placed between them, and these rollers ¢, ¢, are 
mounted or fixed upon axes d, d, which have spur wheels e, e, each 
of the same size, and furnished with the same number of teeth 
mounted on their ends, so as to gear into each other. When it is 
intended to give partial revolutions or reciprocating motions to 
these rollers, that object is effected by means of a pair of cranks of 
different lengths or throws, and the longer crank fis mounted upon 
the end of one of the axles d, so that the complete revolution of the 
smaller crank may, by means of a rod connecting the two cranks, 
give the desired partial revolution to the crank /‘and the rollers ¢, e. 
When the rollers are intended to have complete revolutions, such 
motion is communicated to them by means of the crank /; and any 
ordinary machinery for causing the revolution of the crank. In 
the machine which works with a roller rolling over a stationary 
swage or mould, g and h represent a pair of swages or moulds. The 
stationary swage or mould g is fixed firmly to the framing, and the 
swage or mould h is fixed upon a roller /!, in such manner that 
when the roller passes over, the swage or mould A will act in con- 
junction wiih the stationary swage or mould g, and press or act 
upon the material placed between them. Upon the axis h? of the 
roller A! is fixed the pinion or wheel 7, the teeth of which take into 
the teeth of the fixed plate g'. The axis h? is supported in bearings 
h3, and those bearings are supported and guided by, and slide in, 
the slots or surfaces j, 7, and motion is given to the bearings 43, and 
thereby to the axis h?, by means of the connecting rods A+ attached 
to the cranks /', 7, on the shaft 7 at each side of the machine, the 
shaft 2 being operated by a steam engine or other motive power. 


THOMPSON’S MODE OF SETTING UP SHROUD, 
STAY, OR OTHER RIGGING. 

A, 1N the illustration, denotes a rope or shroud, as connected to 
that part of the invention of E. U. Thompson, of Bristol, U.S., 
which he terms the retainer, and which is shown at B. The 
retainer is formed of three principal parts a, b, c. The first of these, 
viz., a, is a wedged or tapering bar, having its lesser end suitably 
connected to one end of the shroud. The next part, or that marked 
6, consists of two springs or jaws k, k, which embrace opposite 
tapering sides of the bar a, and are connected together at their lower 
ends, their connection d being suitably formed for being attached by 
a pin C to the head or upper end of one of the shroud chains of a 
vessel. Instead of being so fastened or secured to the vessel, the 
part b may be otherwise affixed thereto. The part ¢, of which there 
may be one or more, consists of a collar or ring going around the 
two parts a, 6, and fitting closely to them. The upper or wedged 
part a is exhibited as connected to a metallic thimble or head D, 
properly affixed to the shroud or rope, the connection being by means 
of two links f; f; and a bolt or pin g going through them and the 
upper end or part of the said bar a. The links are Fespectively 
suspended from two eyes h, h, arranged on opposite sides of the 
thimble. The slider or part ¢ serves to clamp the jaws 4, k, against 
the tapered sides of the part a. . 

The “ contractor” consists, first, of two reversed male screws 1. m. 
projected in opposite directions from a capstan head a; second, of a 
foot or claw o furnished with a female screw at one end to receive 
one of the said male screws; thirdly, of a bar p, not only formed at 
one end with a female screw to receive the other male screw, but 
with a series of holes r, r, r, made transversely through it, and at 
various distances apart, as shown ; fourthly, of an adjustable claw or 
hook s, made with a forked end so as to embrace the bar p, and to be 
connected to it by a pin ¢ extended through the claw and one of the 
holes r, 7, r, above named, In the use of the invention the “ con- 








tractor” is to be applied alongside of the retainer, and so that the 


claws 0, s, may hook as shown in Fig. 6 respectively upon the two 
outer ends of the parts a,b. This having been done, if a lever be 
inserted in the capstan head n, and the latter be turned in a proper 
direction by such lever, the two screws /, m, will be made to revolve, 
and cause the two claws to approach one another, so as to produce a 
contraction in a longitudinal direction of the retainer, the same 
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serving at the same time to tighten or take up the slack of the 
shroud. On sufficient contraction of it having been made, the collar 
or collars ¢ should be driven downward toward the larger end of the 
part a, and so as to contract the two spring jaws &, k, upon and cause 
them to firmly grasp the bar a, such jaws and the taper of the bar 
serving to maintain the tightness produced in the shroud by the 
action of the contractor. 





Tur Queen Victrorta.—The survey of this vessel, now lying in 
the Great Western Docks, at Plymouth, has not resulted in a deter- 
mination, thus far, as to whether she is to be restored by the under- | 
writers, or condemned. The keel will require reconstruction to the | 
extent of from 80 ft. to 140 ft.; and at least 80 ft. of the framing, 
and 100 ft. of the } in. floor plates will have to come out. The ship 
is insured, for say, £30,000, freight £30,000, and the Rangoon and 
Singapore cable at £90,000, or a total of £150,000. | 


GURNEY’S APPARATUS FOR WARMING AND 
MOISTENING AIR. 


Fig. 1 shows a vertical section of an apparatus constructed accord- 
ing to the invention of Goldsworthy Gurney, of Bude, Cornwall, 
as described in his amended specification, the patent upon which is 
now held by the London Warming and Ventilating Company 
(Limited). Fig. 2 is a horizontal section. a, a, is a cylinder of 
cast-iron or other metal, with numerous radial radiating plates a, a', 
cast on and projecting therefrom, forming part therewith. Fig. 1, 
bis a trough or vessel at the bottom of the apparatus to contain 
water. The cylinder and its radial plates may be made in one east- 
ing when the apparatus is small; but when large it is preferred that 
it should be made in several sections to go together and be fixed by 
serew bolts and nuts. The interior of the heating apparatus or 
cylinder shown may be heated by a fire, gas, hot water, or steam. 
When using a fire as shown in Fig. 1 (', 0), the fuel is supplied 
through the top by removing for the purpose a movable cover d. 
The air tosupply the five is admitted through the ash-pit doorway 
e, Fig. 1, placed below in brickwork, as is well understood ; J is the 
outlet or flue leading to a chimney for the passage of the heated 
products of combustion. By this arrangement the heat on the 
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inside will be conducted into the vertical plates, and then part of it 
downwards into the water in the trough or vessel 6, and the amount 
of vapour arising therefrom will be in proportion to the quantity of 
heat thus transmitted by conduction ; the effect will be, that the 
vapour as it escapes from the water in the trough will mix with the 
air above, and pass up in combination between the outer heated sur- 
face of the vessel aand the radial projection plates a'. Here it will 
be dissolved, and assume the gaseous state. By virtue of the laws 
of diffusion of gases, the vapour and water in solution will be more 
extensively and uniformly diffused throughout the surrounding at- 
mosphere of the room or place where the apparatus is placed ; under 
the laws of convection it will rapidly carry and part with its 
increased temperature uniformly to a distance from and near the 
apparatus, which is a result very different from what takes place 
when dry air alone becomes heated by a stove or other heating sur- 
face; and it is the combination of heating apparatus having 
radiating projecting plates as above described, with a trough 
for water at the lower part thereof for warming and moistening 
air, which constitutes the peculiarity of the invention. 


Tue Arianric Cante.—The report of the Atlantie Telegraph 
Company states that in the cable recovered and brought home by 
Captain Kell, there was not the slightest symptom of deterioration 
or decay in the gutta-percha, It had been subjected to a severe 
electrical test, and a comparison between its present state of insula- 
tion, and the records of original tests of the most perfect portions of 
the cable, when it left the gutta-percha works three years ago, 
showed that an actual improvement had taken place in its conditions 
since it was laid down. 

A New Animatcuce.—In a recent communication to the Academy 
of Sciences, M. Pasteur, whose labours on fermentation are highly 
appreciated, gives an account of a curious microscopic ies et, which 
is not merely produced during the process, but which is actually the 
cause of it. In lactic fermentation various substances are produced, 
viz., lactic acid, gum, mannite, butyric acid, aleohol, carbonic acid, 
and hydrogen. M. Pasteur having found that the vegetable ferment 
which transforms sugar into lactic acid differs from those which 
produce guwin, and which in their turn do not produce lactic acid, 
soon ascertained that none of those produced butyric acid, The 
existence of a special butyric ferment was therefore highly probable, 
and after many experiments, during which M,. Tasteur vainly 
endeavoured to get rid of the infusoria which infested his prepara- 
tions, he was at length struck with this curious pertinacity, and at 
length came to the conclusion that these infusoria were themselves 
the ferment which he was in search of! This view was speedily 
confirmed by a great many experiments, which showed that the 
transformation of sugar, mannite, and lactic acid into butyric acid 
was exclusively due to these animaleule, Their form is that of 
small cylindrical rods rounded off at their extremities, generally 
straight and connected together in chains of two, three, or four links 
each, sometimes more, Their length does not exceed the fifteen- 
thousandth part of a millimetre! These diminutive creatures 
advance with a creeping motion, their body remaining nearly rigid, 
or at best experiencing but slight undulations, They are often bent 
at one or both of their extremities, but this seldom happens in their 
youth. They are fissiparous, that is, they multiply by separation, 
one link after another dropping off from the parent animal, and 
becoming a parent of others itself. These vibrios may be regularly 
sown in any medium which affords them appropriate nourishment ; 


| but the most singular circumstance connected with them is, thatthey 


can live and multiply without the assistance of the smallest particle 
of air or free oxygen; nay, air and oxyyen kill them, while a current 
of carbonic acid, a most deleterious , a3 we know, may be made 
to pass through the liquid in which they are, without affecting them 
in the slightest degree. This is the first instance on record of 
animal life being supported without free oxygen. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of ou" 
Correspondents.) 


THE AMERICAN PATENT LAWS. 


Sm,—We beg leave to inform you that we have advices from 
Washington by ‘this mail that the G ongress which adjourned yester- 
day passed, during its last hours, the reports of the committees of 
conference amending the patent system. We are not able at this 
time to give full particulars of the bill; but hope to have it in our 
power to send you a “ proof” copy by next mail, The feature of the 
bill that most deeply inte re sts you is the abolition of the hitherto 
unjust diserimins ition in reference to fees as respects the nationality 
of inventors. All will now be placed upon the same footing in this 
particular, Furthermore, we understand that the committees were 
enabled to carry through a very sensible reduction in the amount of 
fees le ter to be rev quired of an applicant, namely, 15 dols, instead 
of 30d ; and in ease a patent is allowed, the patentee will be re- 
quired to ) pn iy a further sum of 10 dols. upon receiving his letters 
vtont, 

We cannot affirm the correctness of our statements, as it is barely 








possible that the retiring President may have failed, for want of time 
to put his signature to the bill; but we feel assured that all is right 
in reference to it, and that the bill is now a law. 
New York, 5th March, 1861. Menn anv Co., 
Publishers of the Scientific American, and Solicitors 
of Patents, 
PERMANENT WAY. 
Sin,—-This subject. has recently been fully diseussed by the first 


menof the day, Notwithstanding its numerous defects, the transverse 
sleeper system is ds cidedly the most in favour for narrow gauge. 
x to the weight of rails and chairs, and 


Engineers kee p adding 
ome new feature in the latter, 


inventors are ever introducing 











The plan Iwan about to su ssh my hot be new to some of your 
readers. T certainly have not seen it in operation, I propose to lay 
the ordinary half balk sleepers alternately transverse and Jongitu- 


hown in the accompanying s sketeh. = L would also use the 


ul of asnitable weight (say from 60 Ib, 


contractors’ or continental re 

to 70 Th, per yard), with a broad foot seeured to the sleepers by 
lacans of square-headed eouch-serews. The joints need not be fished 
whilst the timbers remain sound. T think this read would be found 


sinvoth at high speeds, and, in point of cost and maintenance, nn 
compare favourably with any system extant, ‘ 

would be amply sufficient to maintain the g: » doubtless, the 
taubers would endure at least a third longer on with chairs ; the 
bearing, too, being continuous, would permit the use of a much 


harder rail than would be safe with chairs. 
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Of course, the re rail could be used toadvantage, if preferred, 
and even the chair system, laid upon sleepers so arranged, would be 
an improvement, notwithstanding the loss of one-seventh of its 
bearing surface. From my experience as a “Sub.” 1 have no 
doubt of it making a better road in every respect; the sleepers 
would not work so much, and the fishing would be better protected ; 
and on the whole they would be more evenly packed than in the 
present cross-sleeper way. 

I trust the importance of the subject will be a sufficient excuse for 
my letter. 





EK. Eastwoop. 
Eaton, 19th March, 1861. 


Long 





WELDING IRON SHIPS. 

Sin.—In a recent article in THe Exaixeer on the “Strength of 
Iron Ships,” | was foreibly struck, by the mention of Mr. Bertram, 
with the idea that you had inadverte utly touched the very path lead- 
ing to the desired result without being aware of it. Every one of 
us is familiar with a sheet of postage-stamps; we know how readily 
they tear from hole to hole, and how well the desired purpose—that 
they should tear in the direetion of their holes—is accomplished. 
Would any one think that by filling the holes with the burrs that 
punched out, by simply pressing them in, that the sheet wouk 1} 
Yet such is actually the case | 


were 
be less likely to tear through them ? 
with our iron ships during their construetion, with the plates 
punched and held in their places by pins and cottars. Before the | 
holes are filled up with rivets, it has exactly the appearance of a 
sheet of stamps, and no additional strength is obtained by the filling 
up of the holes, the rivets simply pine hing two plates together, but 
in no Way compensating for the loss of strength eaused through 
punching. | willnow make another comparison, Let any one try 
to break up a tin dish-eover, one that is formed of one piece, he 
will find it is impossible to break it by blows or rough usage—he 
may even throw it under a wagon-wheel, when he will tind it 
flattened, but not broken. ‘These illustrations will give some idea of | 
the required construction of a safe ship, and with Mr. Bertram’s 
process of welding, it is not impossib te to weld all the seams of a 
ship so that all should be in one piece, like the dish cover. Lam 
well acquainted with his process, having seen all his first experiments. 
Plates so welded were tested at Woolwich, and required as much | 
power to severthem as the solid plates. 1 was much susprised at the 
low heat at which they welded, as compared with the ordinary 
practice at the forge at w hich the smith heats his iron to a loose and 
jaisty condition, on account of having to remove it to the anvil, and 
of blows while the iron is cooling. It is very 
given at the instant required, as, with 
Mr. Bertram’s two pla were welded at this low heat, 
leaving about four inches of the joint unwelded, into which chisels 
were afterwards driven, but the plates could not be severed at the 
weld. The iron seemed like sealing-wax, and united when both 
plites were in position, and immediately struck at a heat so moderate 
as not to injure the fibre. A cylindrical boiler, about 12 ft. 
long, 4 ft. G in. diameter, with internal furnace and com- 
bus ion chamber, was welded in one piece by this process it the 
Greenwieh Lronworks in 1856 (this boiler is now at Woolwich), and 
stood every test by hydraulic pressure, till the plate forming the shell 
was torn in arent, about 4 in. long, through the solid plate from the 
man-hele. The only difficulty in the process is the expansion of 





wanting a number 
different when the blows are 
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process, 




















the metal, and this, in practice, could be easily managed. I should 
not hesitate in engaging to rhe a vessel by this process in one 
piece. As the patent is dated Ts: 4, the public may wonder why no 
great progress has been made. Tw ‘in here explain that the pate ntee, 
through the jealousy avd ill-treatment he received at the hands of 
the officials of Woolwich Dockyard, in which he had been twelve 


years and a-half foreman, was mentally afllicted for two ye ars, during 
Which time, on the supposition that he would never recover many 
pirates have laid hold of his invention, one having the bok ln ss to 
re-pient his claim, and at his unexpected recovery this con 
things has kept him in a very unsettled state ever sinc: 

the Butterly Company, who have used his patent for welilies 
beams of iron-cased fi 





the 
rates, have paid him but a royalty of three- 








tenthe and seven-tenths to one who ap propriate ‘d his patent. 
This, Sir, is one of the many examples of how the discoverers 
of the most useful inventions to society are ruined in their 


efforts to carry them out,and at the same time that our Government 
was threatening Naples with war for the ill-treatment of an English 
engineer named Watt, Mr. Bertram, an engineer of the British 
Government, Was quietly suffering the bereavement of his reason in 
an asylum, at their hands, and not a murmur raised against their 
condnct RK. 'T. Daviss, 
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ON WELDING IRON. 

Srr,—In looking over Tue Enoineer of March 8th, I was much 
surprised on re ading the remarks of Mr. Nasmyth upon the piecing 
or welding of malleable iron. I feel half afraid to question the 
opinions of such a man as Mr. Nasmyth (for I am only a smith, and 
I know that we, as a class, are not the most intelligent men in the 
iron trade), but they are so at variance with the ideas of a practical 
smith, that I cannot resist the temptation of giving my own ideas 
upon the subject. I quite agree with Mr. Nasmyth, as all must do, 
as < . the great importance of sound smith work in all cases; but 
Mr. Nasmyth leaves out altogether one of the most important requi- 
sites in connection with the sound piecing of malleable iron. (1 


am now prepared to meet with a sneer or laugh from some 
theoretical man, but not from the practical smith.) I mean 
good clean coal, or, what is better, soft coke. I am_ sorry 
to say that this is a subject that many masters and foremen 


do not think it worth their while to consult the smith upon, as I 
have frequently had to discuss the matter with both masters and 
foremen, who have considered that anything like coal would do, or, 
what is worse, “slack.” No smith can make a large weld that can 
be relied upon with dirty coal, such as I have seen used. Tut as to 
the impracticability of the plans of Mr. Nasmyth for welding: In 
his Fig, 1 he gives a representation of two pieces being put together 
longitudinally, now I cannot conceive a chain, or the two ends of a 
shaft, being pieced in the manner he describes. Then, again, in 
his Fig. 6:* Let a smith be ever so wishful to put two ends of a 
shaft together with the acute edges shown, he cannot, for by the time 
his iron is sufficiently hot to bring out of the fire for welding, the 
acute edges will be gone, and the surface of his iron will be slightly 
convex instead of concave. The object with the smith is always to 
keep the edges as good as he can, for the purpose of a quick and sound 
piecing. Supposing, for instance, we attempt to piece 
chain with such a form of piecing recommended by M j 

and shown in Fig. a, can any practical smith conceive the idea of 
that being made a sound piecing? Where is the resistance to the 














hammer to come from? At the first blow given they will separate ; 
and suppose they do not, what is the consequence? The smith 
finds that the two points 6, b, shown in Fig. a, will not come 
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together as soon as he could wish, and he and his striker get their 
hand hammers and draw the two points together; the body of the 
iron is then not receiving the amount of hammering it should do, or 
the two points at b, b, are left too long to be drawn together, while 
in a welding state ; it may be made all right to the eye of the 
but in one or more places there is ven elt seam in the piecing 
quently a beginning for a breakage, Fig. cis such a form of piecing 
as | would recommend to the notice of Mr. Nasmyth as being the 
one most practicable for general use ; but, in cases where the end of 
one piece can be struck horizont: uly, Iv would recommend 
piecing as shown at Fig. d, but only in cases of heavy worl 
in both cases, it is important that “the surfaces of the 
equal length, and of an even surface, as where one ] is a 
surface than the other it deceives the sniith in putting 
together, and the consequence is, more Tabour and not 
piecing. There is another important point in commection with a 
sound piecing that Mr. Nasmyth does not mention, and that is the 
putting together of two pieces of iron of an opposite nature to each 
other—say a piece of Low Moor and a piece of common Stafford- 
shire. Their natures are so opposite that they are not to be trusted 
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No. 1, Florence-street, Deptford, March 19th, 1861. 


together, It is an important matter that two pieces of iron pieced 
together should be as near alike in quality as possible. Then, 
as regards the welding process and the formation of the vitrified 
know cleaner 


| aabie. we (smiths) perfectly well that the our 
coal or coke, and the less sand we use, the less of the 
vitrified oxide there is to contend with. It is always an 
object with a good smith to use as little sand as possible in the 


welding of iron (in steel it is different). With a clean slow tire 
there is not much necessity, generally speaking, to use sand, 
especially in cases of plain pieces of iron, and in cases of flat iron, 
When not too broad, the best method is to heat them on edge to 
allow of the vitrified oxide running off, and in all cases to kee p the 
iron gently on the move when getting to the welding point, for as 
sure as a smith allows his iron to lie still at that point, so surely 
will he have holes burned in, and the vitrified oxide will settle in 
one place; then, no matter what the form of his piecing, he will 
find ita difficult job to prevent burning. Much could be said upon the 
j forms of piecings in different classes of work, to admit of the 
easiest method of getting rid of the vitrified oxide; but | think 1 
have said quite suflicient in my first atte mipt at writing to the news- 
papers, especially in opposing the ideas of such an eminent man as 
Mr. Nasmyth, A MANchestrer Sairu, 
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THE NEW ZEALAND TITANIUM SAND, 

Sir,—Having received from Captain Morshead, for the purpose of 
converting into steel, about three tons of the Taranaki metalliferous 
sand, nothing surprised me more than the almost perfect purity of 
this sand; of which 98°25 per cent. was strongly attracted by the 
magnet, and 1°75 per cent. only of quartz sand remained unacted upon. 
The analysis of this ore by Messrs. Johnson and Matthey showed 
the ore to be composed of — ; 
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And the yield from the ore in metallie iron will ‘ : 
about 49 per cent. From another source, much nearer h +] have 
similar 
1 misled as 
which, 


been supplied with a similar titaniferous sand of precisel) 


quality; so that I infer that Captain Morshead has bee1 
to the purity and richness in iron of the ‘Taranaki sand, as 

* Our correspondent has quite mistaken the purpose of Mr. Nasmyth’s 
Fig. 6, which was to show a vicious mode of Fenny frequently practised, 
and which no smith should be “ wishful” to imitate. 








supplied to’me, appears to have been separated - a magnet from 
the non-magnetic bulk of the deposit. Or are there two deposits of 
titaniferous sand at Taranaki, one pure and the other impure ? 
Perhaps Captain Morshead will be kind enough to explain. It will 
make a most essential difference in the success of the smelting opera- 
tions which may be ras rtaken, whether the ore employed be the 
pure magnetic iserine or the mixed ore consisting chiefly of non- 
magnetic ilmenite. Roserr Musuer, 
Coleford, 20th March, 1861. 





SOLID RAILWAY WHEEL TYRES. 


Sm,—The subject we are now about to introduce to your notice is 
one which we deem of great importance to the railway world and 
the publie at large, and this must be our apology for troubling you 
at so great a length, knowing the demand made for space in your 
valuable publication. : 

In the first place, we have, fer more than three years. at very 
considerable cost to ourselves, been engaged in experime nting g upon 
and developing the use of a machine, patented by Messrs . Bartholo- 
mew and Heptinstall, for the purpose of rolling solid iron tyres for 
locomotive engines, tenders, carriages, and wagons, and we can now 
with confidence state, from our e xpe rience, th: it the tyres we have 
made, and are at present producing, for durability and strength, will 
not only bear comparison with but surpass any heretofore manu- 
factured. 

For the manufacture of the tyre blooms we have erected a powerful 
steam hammer. The f faggot for the bloom is « composed of two coils, 
and a series of layers of iron, 4in., 5 in., or 6 in. broad, by @ in. 
thick, cut into sectional pieces, so as when placed side by side to form 
acirele, These sectional pieces are laid upon a coil of 1 in. or 1} in. 
square iron, forming a ring for the pile to be built upon, the joints 
of the sectional pie being alternate ly crossed as each layer is 
placed, so as to be tied together, and become one perfect solid mass 
ake n the iron is fused ; and when the weight of iron required for a 
tyre has been piled, another coil or ring is placed on the top. This 





| being done, the pile is put into an air furnace, and heated until it 


| 
| 
} 
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has reached the welding point, when the pile is brought out of the 
furnace and placed in a boss of suitable size, and the large steam 
hammer is applied, reducing, in two or three blows, the substance—- 
which, in the first instance, would vary from 10 in. to 16 in. in 
height, aecording to the size of tyre required—down to 5in. or 5} in, 
in thickness, forming, at the same time, a flange upon the bloom. 
Whilst the bloom is hot, a pin is driven into the centre of it, forming 
a cireular hole 10 in, to 12 in, diameter, The tyre bloom having been 
thus made sound wader the hammer, the next process is the rolling by 
the patent machine before referred to. It will be well here to state that 
by this process of making tyres there is no fear of a break at the 
weld, there is no tr scarf, and there is also the 
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certainty of one uniform quality of iron throughout the tyre without 


because 


without doubt, will wear down to such a 
it it has to carry has so elongated the 
vuse it to work loose upon its skeleton, and 
consequently render its remoyal necessary. Besides, what was the 
edge of the iron becomes the wearing surface of the tyre, which not 
only increases the tensile strength of the tyre, but will also withstand 
a much greater amount of wear and tear. Another of the admirable 
qualities of this invention is, that the construction of the machine is 
such as to render it impossible for the tyre, when finished by rolling, 
to ss otherwise than perfectly true, both internally and extern: ully, 
which renders turning « and ‘boring totally unnecessary, if placed 
upon a truly-turned skeleton. AND J. Brown. 
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Rotherham Lronworks, March 18th, 1861. 
THE SLOTTING DRILL. 

Sin,—Although it is far from my wish to enter into a controversy 
with Mr. Alexander Allen (and therefore occupy more of your valu- 
able space), I eannot allow his letter which appeared in THE Enat- 
Neer, of the 15th inst., to pass unnoticed, as up to that date I had no 


idea that any one dispute «dl the invention being mine, having had one 
in constant use at the Globe Works, Manchester, from the year 1834 
to 1852, as I can prove by many persons who b oth saw and worked 
at it. 

I find by the auctionecr’s catalogue of tools le sold for me in 1852 
under the head “ Ninth day’s sale,” the following :—* Lot No. 1é 7 

vertical drilling machine, adapted to drill holes up to Zin. diamete Ty 
with slide table, bolts, holding-down clamp, for cutting ‘oil grooves in 
axle brasses, and sundry drilling blocks. No. 1568, driving appa- 
ratus for ditto. No. 1569, — Ib. of steel drills and pin drills.” 

I do not remember who pure hased the machine, but probably the 
auctioneers, Messrs. T, M. Fisher and Co., of Manchester, may be 

able to furnish that information. 

This machine was invented and constructed by me to cut oil 
grooves in the axle brasses of locomotive engines and tenders, and 
Was constantly employed np groove the brasses of all the engines, 
except the four first made by the late firm of Sharp, Roberts, and 
Co,, and subsequent to the dissolution of that firm was employed to 
groove the larger brasses of tools and other machines; 1, therefore, 
leave it to those conversant with the nature and quality of the work 
turned out by my late firms, to judge how far the tool in question 
was of “ practieal use,” w hich Mr. Allen seems to doubt. 

In reference to Mr. Allen’s remark that the late Mr. Holtzapffel 
used the drill to ornament wood and ivory, | would observe that in 
the year 1817 I made a machine for ornamenting cabinet work of 
various kinds, in which the drill was the principal tool used. IT have 
now some specimens at my office of work done on that machine in 
that year. 

1 may further state that the escape wheel of every turret clock 
made by me had its teeth formed by the drilling process, and that my 
first clock, still at the Atlas Works, Manchester, was so made. 

10, Adam-street, Adelphi, Ricuarp Roperts, C.E. 

March 2st, 1861. 
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SOUTH-WESTERN RAILWAY DISASTER, 
read with much interest your leader of the 8th on the 
recent disaster, and your comments on the extraordinary evidence 
adduced before the coroner's jury. 1 must say 1 was scarcely pre- 
pared for the verdict of the jury on that occasion, as it appeared to 
me to be perfectly obvious, from the evidence, that the accident 
arose primarily from the insuflicient fastening of the tyre of the 
middle wheel of the tender. At the same time, it must be acknow- 
ledged that the weight of the engineering evidence was in favour of 
the railway company ; that is to say, in favour of their non-liability, 
in favour of mystery and non-liability on the part of anyone con- 
cerned. Professor Pole, in my judgme nt, described the cause of the 
aecident with = utmost precision and exactness: but 1 do think, 
had his evidence been less formal and professional, it would have 
carried more weight with it. What, for example, was the need for 
minding an * hypothesis?” or for dividing the hypothesis into 
‘propositions #” The stilted tone of the evidence gave it the 
-of a lecture, which, I nese was not mended by the dialectic tone 
of Sir Charles Fox's evider which followed in corroboration of 
the le 
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s showed goodiron and a sound fracture. 

admissible. It is, | presume, to be accepted 
» of the rails was a rs of an inch 
is, in inself, evidence 
of danger toa rtain extent. Itis possible th: at th e carriage may have 
got off the rails at the contracted place ; but I think it is reasonable 
to inquire whether the contrac ‘tion of the gauge was not simply an 
inducing cause in co-operation with the de railment of the tender, to 
derail the carriage. We cannot, I think, lay great stress on the con- 
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traction of the gauge as a primary cause of the accident. Wheels, 
when new, are usually finished by gauge to have half-inch lateral 
play between the rails; and if we suppose the carriage wheels to 
have been bran new, though I do not recollect the evidence on this 
point, the real tightness, by gauge, ws : quarter of an inch; 
and, doubtless, Sir. 7 > of an inch is as good as a 
mile, and the carriage must have gone off the rails—but with this 
qualification, that everything about the wheels and the rails was 
absolutely rigid. It will, however, be difficult-—-I fear impossible— 
for any one to prove a condition of absolute rigidity. the 
wheels to spring an eighth of an inch inwards, and the rails an 
eighth of an inch outwards, the impossible woul! become possible, 
and the train would remain on the line. 

Moreover, Sir, IT remarked that not once in the course of the 
examination was the fact alluded to, that in certain sorts of switches, 
particularly the “single switch,” with a fixed point or * tongue 
rail,” the rails are, and must be, laid three-quarters of an inch tight 
for the siding ; and I would ask how it is that aceidents from such 
tightness do not frequently happen? On quick curves, six-wheeled 
engines do sometimes get off the rails, but tenders never, that I know 
of, when following the engin 
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The fact is, the tender wheel had not the tyre properly fixed on | 


it: the tyre shifted laterally inwards, according to Professor Pole’s 
first, second, or third proposition, I forget which; it struck the 
switch, and the tender was derailed. Sweer Brrar. 





THE LEICESTER SEWAGE WORKS. 





Sir,—liy attention las been directed to the following p x 
published in your journal of March 8th, under the head of “ N 
and Memoranda,” viz., “ Mr. Wicksteed’s sewage works at Leicester, 
the population is about 70,000, cost £40,000, and the annual outlay 
in working them is about £2,500.” As I feel certain that your chief 
object is to give accurate information to the readers of your excellent 
journal, | trust you will allow me space in it for the following ex- 
tract from a report of mine, in which these works are referred to, 
madein the beginning of last year. For the accuracy of the state- 
ments | am of course professionally responsible :— 
to the cost of deodorising the sewer water at 
Leicester, as the facts connected therewith have been occasionally 
misapprehended or misrepresented, the following information may 
not be considered misplaced im a report of this nature. 

“The works erected there by a private company having failed to 
yield any remuneration, owing to the fact that the great dilution of 

age rendered the proportion of fertilising matter precipitated 
therefrom too small to be of appreciable value, they were (according 
to a stipulation in the original agreement), handed over to the town 
council of the borough, who have been in possession of, and have 
carried them ou for above twelve months. It is not generally under- 
stood that these works consist of two parts. First, of the pumping 
engines employed for the purpose of lifting the water at the arti- 
























ficial outfall of the main sewer, which was made considerably lower | 


than the natural one, which latter was at too high a level to allow of 
the complete drainage of the lower portions of the borough, and 
recourse was had to this plan of an artificial outfall, because it was 
cheaper than the construction of a natural outfall sewer would have 
been, which (owing to the nature of the locality), it would have 
been necessary to carry many miles below the borough, in order to 
reach a level low enough to create a sufficiently rapid current in the 
main sewers, but this plan was not finally determined upon without 
a thorough investigation of its merits, and the result has justified its 
adoption. 

* The second part consists of the deodorising tanks and machinery. 

“The actual cost of the disinfecting process carried on at these 
works during the twelve months ending November, 1859, was as 
follows :—The quantity of sewer water deodorised being 1,061,757,200 
gallons, or 4,740,000 tons, equal to 2,908,920 gallons per twenty- 
four hours, or 41} gallons per diem per head of the population, 

“The quantity of slacked chalk lime used was 580 tons, which cost 
£369 15s. The cost of labour in slacking and mixing the lime 
amounted to £78. The coals consumed by a small steam engine for 
working the agitators, and raising the precipitated matier from the 
bottom of the tanks, amounted to seventy-three tons, and cost 
£25 11s.; and the cost of labour for working the engine, attending 
to the tanks and machinery, and for attending to and storing the 
manure or precipitate was £76 14s., making a total of £550, which 
is equal to a cost of less than twopence per annum per individual, 
or twopence for every 16,000 gallons of sewer water deodorised, 

“These works have now been in efficient daily and continuous 
operation fer the last six years, during which period all the sewer 
water from the borough has been thoroughly disinfected and rendered 
innoxious before it has been permitted to flow into the river Soar ; 
and to those who can recollect the condition of the Soar at the 
North Bridge, above and below, in former years, it will perhaps 
appear a desideratum that was worth paying for to obtain. 

“The works, although commercially a failure, for the reason before 
given, have been most successful as a sanitary measure, and although 
the gentlemen who expended large sums in the solution of this 
important question have been great pecuniary losers, nevertheless, 
the borough of Leicester has derived great benefit from their opera- 
rations; and L believe it is an undisputed fact that the sewerage of 
the borough has been more completely and economically effected 
than in any other town in England.” Tos. Wiekstzep, C.E. 

4, Great Queen-street, Westminster, §.W., 

March 19th, 1860. 

[ The statement which appeared in THe Enxerxrer, and referred to 
by Mr. Wicksteed, was made at the Institution of Civil Engineers, 
in the discussion on Mr. Braithwaite’s late paper.—Eb. E. 














PROPOSED PLAN FOR OCEAN TELEGRAPIHY. 


Sm,—Your leader the other week, on our present position with 
reference to ocean telegraphy, has revived a plan 1 matured some 
time ago, which I think fully meets the difficulties connected with a 
direct line to America. I have not thought fit to protect the inven- 
tion, because, like all public undertakings, such a step would only 
retard its introduction; and if the present Atlantic Company choose 
to adopt it, or some modification, they are at liberty to do so. 1 am 
also warranted in stating if they do not, a new company is about to 
be raised to carry a direct line one way or other as the only practi- 
cable route, 

From the gradual decay of the conveying power of the original 
cable, I am led to attribute its failure to two causes—Ist, The water 
getting forced through the insulator by the great depth it is sunk to, 
and being subjected to a great tension strain at same time; 2nd, The 
super-c » of electricity required to convey the whole distance 
deteriorating the conductor. The plan I piopose to meet these 
defects is to float the cable 60 ft. below the surface by attaching 
buoys to it, which will support nine-tenths of its weight, the 
remaining one-tenth to be supported by very small buoys, which 
rise to the surface, and though struck by a passing steamer, would 
receive no injury. The larger buoys are submerged with the cable, 
and are shaped like a cigar to offer the smallest resistance to currents. 
By being sunk 60 ft. they are below the surface agitation of storms. 
The length of the connecting line determines the depth, and serves 
the same purpose as poles in land transit; by them the cable could 
be readily raised for repairs when necessary. ‘To meet the second 
objection, I propose to submerge galvanic batteries every 100 miles 
or more, and work them on the relay system, as at present in opera- 
tion on the India route, &e. These would be submerged 60 ft., 
and could be readily raised and replenished by a steamer in the 
company’s service. They would be moored to light anchors by 
galvanised wire rope, which would also serve for the return of the 
cireuit if the water was not sufficient. In certain situations where 
the commercial results would warrant it, instead of the submerged 
batteries, I propose to have floating stations for giving messages to 
either continent from passing ships. The principle of the sunk 
batteries 1 choose to call the electric bridge, and may be compared to 





























one by taking a long distance in spans, where one arch is not 
sufficient. 

I have stated plainly the principle of the new line, and I now give 
a few details, but which you ean reject if your valuable space will 
not admit them. They, indeed, more properly ought te come 
before the consulting committee of the company who are to prosecute 
the undertaking :— 

Ist. That the shore ends for fifty miles, or any shallow banks, 
should be entirely laid. 

2nd. That to provide against currents the line should be paid out 
very slack, and, if carried out of its track, would assume the catenary 
curve, and be so much stronger to resist them. : 

3rd. The great tidal current being from east to west, the strain on 
the cable would be lutteral. In strong currents stay lines must be 
added where necessary. 

4th. The greatest objection to the floating system being the strain 
of currents, the cable should be as small as possible, and should 
consist of only the conductor, with an insulator of vulcanised 
rubber. 

Sth. The line, as a whole, would be as completely under manage- 
ment and repair as any land line, 

6th. The track of the line would be as far south as to be beyond 
the ordinary reach of icebergs. 

7th. From the simplicity of the construction of the line it would 
not cost one-fourth of the first cable, and any damage to a part 
would not cause the total loss of the whole, because the defective 
part could soon be deteeted, and, if not capable of repair, a new 
length could be substituted in its place. Joun CLARKE, 
84, Buchanan-street, Glasgow. 








A TELEGRAPH TO AMERICA. 


.—Captain Maury’s book, “'The Physical Geography of the 
is instructive enough in so far as the mere facts of perception 
‘concerned, but in the higher scientific point of view, viz., its 
a more defective work can scarcely 
be conceived. In this point of view the book is a mere romance, 
The idols of the captain's imagination are oceanic currents—surface 
currents, under currents, counter currents, hot currents, cold cur- 
rents, &e. &e. Some of the surface currents, no doubt, actually 
exist; but, led away by his idolatry, he holds oceanic under currents 
to exist where there is no proof in reality of any such existence ; and, 
as usual with all greatly prejudiced idolators, he insists on other 
men bowing the knee to these figments of his imagination as if to 
true, to proven existences. And as these figments are invested with 
asomewhat ingenious, reverential, and scientific appearance, they 
are very apt to impose upon those—and they form a very great mul- 
titude—who love Imagination with its beautiful but meretricious, 
delusive, and barren fancies, better than the chaste, the still more 
beautiful, the rightly leading, the prolitic Truth. 

As an instance of the fundamentally unphilosophie cast of the 
captain’s mind, notwithstanding his sailor-like talent and cleverness, 
I would allude to the way in which he conducts himself with 
reference to the question of an under current, which he, as a matter 
of course, maintains flows from the Mediterranean through the 
Gut of Gibraltar into the Atlantic, appending certain fanciful sub- 
sidiary ideas as to the causes and consequences of such a current. 
Sir Charles Lyell combats the opinions of the captain on this subject, 
and that too, in my humble opinion, most successfully. And how 
does the captain meet Sir Charles's facts and arguments? He does 
so by ultimately saying that if an under current does not flow out of 
the Mediterranean, as he alleges, there would then be ($437) “ im- 
perfect terrestrial mechanism "—* a failure in design.” Language of 
this sort, however well-meant, is truly ridiculous, and is most 
absurd to be used by such aman as Captain Maury with reference to 
the inferences of such an eminent philosopher and man of seience as 
Sir Charles Lyell. But what will men not say when;somejpet idea— 
some favourite prejudice of theirs—receives a thoroughly demolish- 
ing stroke from the trenchant sweep of acalm, unbiassed, philosophic 
intellect? It would certainly be too much to expect equanimity at 
the hands of the captain when one of his pet under currents, with all 
its long train of imaginary causes and consequences, is conclusively 
proven to be a complete fallacy; thus, if not entirely disproving, at 
least throwing the greatest suspicion upon all the others. 

I think it may safely be inferred from this illustration that the 

aptain’s mind is essentially unphilosophical, and that * The Physical 
ography of the Sea,” with all its merits, is not a book of a very 
high order. The captain’s mania for currents everywhere over- 
powers his philosophy, and vitiates his book. Were it a harmless 
mania there would be no reason whatever why he should not 
indulge in it unchecked. But it is not a harmless mania. The 
captain is a nautical man—with a considerable amount of science 
—who has beheld, to no small extent, the surface phenomena 
of the great deep; who is possessed of a shrewd, sailor-like, reverential 
turn of mind; who has written a book showing cleverness (though 
outraging the fundamental laws of science and philosophy); he 
is therefore looked upon as an authority by a great many who are 
thus led astray by his current reveries. And in this way this 
mania of his, especially the “ under-current” department of it, has 
power to do great damage, by making people believe that obstacles 
exist in the way ef human advancement, with reference to occan 
telegraphy, where, in point of fact, no such obstacles exist, ‘To 
this point I shall advert more particularly in my next communi- 
cation on this subject. 

1 observe “J. W.’s” communieation in last Excrvern, and certainly 
cannot but feel pleased with its laudatory tone. He wishes an ex- 
periment to be made by means of hydraulic pressure, in order to put 
beyond all doubt the truth of my views. I may remark, in the first 
place, that I am not in a position to make the experiment proposed ; 
but he will be so good as excuse me for further saying that in the 
point of view in which it clearly seems to me the matter ought to be 
regarded, even though any such experiment were made and were 
apparently to end in favour of the successful insulation of cables at 
two miles depth, | would still hold that deep sea surface cables 
should be greatly preferred to bottom cables. Why, I ask, should 
there be any bias whatever in favour of bottom cables in deep sea 
telegraphy ? Is it not the offspring of the blindest prejudice ? 
Because they have been and are used in shallow seas, therefore they 
must also be used in deep seas. What an extremely illogical, 
unscientific reason is this! What a truly contemptible light must it 
exhibit our electricians in, if they adhere to such senseless reasoning 
and practice! It does uot matter how much circumstances are 
changed, let us go on in the old way! Away with adaptation to 
altered circumstances; away, in short, with all improvement! Such 
is the language of the adherents of deep sea bottom cables. 

But why should this be? Why, I would ask, as matters stand, 
should surface not be greatly preferred to bottom cables? They 
would be cheap to construct, easy to lay down, easy to get at, easy 
to repair, should anything go wrong with them ; there would be no 
enormous, no perpetual pressure of water anxiously striving to get 
into the wires at any pin-hole or worn place, or through the pores 
of the insulating substance, no rough bed on which the cable is to 
lie, no effects of subterranean fire to be afraid of. 

Why, as matters stand, should there be any prejudice in favour of 
bottom cables? They are dear to construct, difficult to lay down, 
impossible to get at, impossible to repair should anything go wrong 
with them; with a pressure upon them at once enormous and 
perpetual of water anxiously striving to get in at any pin-hole or 
worn place, or through the pores of the insulating substance, and 
which enormous and perpetual pressure is sure to be successful in 
the end—with an uneven, rough bed, on which to lie, and in imme- 
diate danger from any outbreak of subterranean fire—besides being 
subject in all probability to other unfavourable conditions, both to 
the working of the electricity and to the cable itself, which we as yet 
know nothing of, from its being so far removed from the sphere of 
our immediate ken. And, finally, deep sea bottom cables have been 
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tried over and over again, and, as was to be expected, have all failed. 
Why, under such circumstances, any man should still have a 
penchant for bottom cables—why his whole favour should not be 





transferred to surface cables would be to me most inexplicable were 
1 not aware of the blinding power of custom and prejudice, 

The reply—the only reply apart from such blind custom and 
prejudice—that ean be given in justification of such conduct in re- 
jecting surface cables, is, “We are afraid of currents and surface 
motion. We will cheerfully encounter the utmost amount of real 
danger—we will, with the utmost intrepidity and fortitude, sink 
— a — to be of no use whatever when sunk, but 
or any sake do not ask us to face allerve angers ‘ existence 
which we have no proof wt ote ged dangers of the existence of 

Men who so reason are like children "who will boldly play with 
fire, but are most dreadfully afraid of “ bogie.” Surface motion in 
the ocean extends only a few feet down, and currents in the ocean 
it will be found, only extend a few feet down also. There is oe 
danger, therefore, to be apprehended from them. 

And here permit me to advert to the close analogy of land 
wires as bearing on the point at issue. There are two ways of lay- 
ing land wires. The one is to lay them in the earth, this being 
analogous to deep sea bottom cables, and this way was very much in 
vogue at first. The other way is to stretch them through the air on 
poles, this being analogous to deep sea surfiice cables. The latter way 
exposes the wires to violent currents of aic, to rain, and lightning. 
The former way does not. Yet which, after all, is the way preferred ? 
The aerial system—-exposed by it though the wires are, to such 
influences, and notwithstanding, too, that earth cables do work, 
which is far more than the analogous deep sea bottom cables 
have ever been able to do 1 am by no means desirous 
to press the analogy too far, but, taking the fairest possible view 
of it, it appears to be extremely strong indeed in favour of 
surface, and against bottom cables. If the analogy fails at all it 
only does so in this respect, that it does not bring out the superiority 
of surface cables so strongly as it deserves. : 

Under the whole circumstances, therefore, I> am very 
hopeful that “J. W.” will now be satistied that the experi- 
ment suggested by him is unnecessary, and that he will now 
be of opinion that surface cables are fully entitled to be wreatly 
preferred to bottom cables, even though the latter could be made to 
work with any degree of permanence, a result which, in all proba- 
bility, will never be attained. The only thing that remains to be 
done with reference to surface cables is the full substantiation of my 
views—views based on the facts hitherto ascertained—that currents 
exist but a very few feet down into the open ocean, The short way 
down to which the action of the waves extends is universally ad- 
mitted, and requires no further substantiation. I. kK, 
Edinburgh, March 12, 1861. 





Ramway Baivor over tHE Ruine.—The great railway bridge over 
the Rhine at Kehl being nearly completed, experiments to test its 
strength were made on it a few days back. First of all, the two 
turning parts of the bridge were mancuvred, and wer found to 
work admirably. That of the French side, which weighs not less 
than 350 tons, was moved with the yivatest facility by cight 
men, then by four, and then only by two, Afterwards a tain, con- 
sisting of tive locomotives and their tenders, the locomo ives alone 
weighing 175 tons, and the whole forming a weight of nearly 3} 
tons per meter, passed over the line, and then remained stationary 
on the first part of the bridge on the French side; next, a locomotive 
and fifteen wagons filled with stones, weighing about 14 ton per 
meter, Was driven over, and was subsequently stationed for a tine 
on the middle of the bridge ; in the third place, the two trains passed 
over side by side, and were made to stand on different fixed parts of 
the structure ; next, two other trains, each consisting of five loco- 
motives, were also driven over the bridge side by side, and were 
made remain together some time on the turning bridges, and on 
other portions of the structure ; lastly, these two trains crossed cach 
other at full speed. During the experiments, the different parts of 
the bridge scarcely yic Ided, prev ing the correctness of the engineer's 
calculations, and the great care with which the bridge has been con- 
structed.— Globe. 

Acavemy or Screncrs,—At the last sitting M. Daubrée presented 
the Academy with a photograph of the great astronomer Keppler, 
taken from his portrat which is preserved at Strasburg. This 
portrait, painted in oil, of the size of life, was the property of 
Mathias Bernegger, an intimate friend of Keppler’s, and professor at 
the University of Strasburg, who gave it to the library of that city in 
1627, while the astronomer was still living, as is attested by an in- 
scription painted on the canvas at the time. This portrait is also 
mentioned as the best in “ Keppler’s Corespondenee,” published at 
Leipzig in 1718. The engravings made of it in 1720, and later are 
by far inferior to the original.—M. Gervais sent in a paper on the 
existence of remains of the Thecodontosaurus in France, 
This genus, the first specimen of which was found some years ago 
in the Dolomitic conglomerate of the environs of Bristol, and men- 
tioned for the first time by Messrs. Riley and Stutsbury, has now 
been discovered in France, at Chappon, near St. Rambert, in the 
department of the Ain, but the fragments are so small, that it has 
been impossible to reconnect them, ‘The animal was, however, evi- 
idently an aquatic reptile—M. Veytier sent in a communication on 
the Downs of the Gironde and the ides. They form a chain of 
sandy hills, reaching sometimes to an altitude of 270 fect, and pre- 
senting a total length of 231 kilometres. An old inhabitant of Vis- 
varosse has ascertained that in the course of 50 years these moving 
sands have been approaching as much as 1,500 metres (about an 
English mile) nearer to the above village.—M. Deschamps communi- 
nicated hiv researches on the substances capable of retarding the 
combustion of phosphorus in atmospheric air. ‘lar was known to 
be one of them; M. Deschamps has found that the efMluvia of benzine 
ether, and the volatile oils of peppermint, turpentine, &e., produce 
the sameeffect. Father Secchi, Director of the Observatory at Rome, 
sent in a new volume on the transactions of that establishment. It 
contains a description of the barometrograph; observations of 
Donati’s comet, also of Mars, with 20 diagrams of that planet ; obser- 
vations on the solar spots, and a catalogue of double stars, 

Tue - Russian TeLecrarn From Cina to Evrore.—It is an 
established fact that mercantile houses of long standing in the East 
are very conservative in their ways, and view with little favour the 
innovations caused by steam and electricity. Lieutenant Waghorn, 
the pioneer of the overland route to India, found small acceptance 
when he visited Canton in 1838, and proposed to British merchants 
a formation of the line afterwards made by the Veninsular and 
Oriental Steam Navigation Company; and had Chinese affairs re- 
mained as they were; had there been no opium war, no Hongkong 
under British rule; it is more than probable that we should not to 
this hour have a line of mail between this and Sucz. Bearing this 
conservatism in mind, it seems problematical whether the pro- 














ossil 























posed line of telegraph between China avd Russian Hurope 
is not deemed by leading merchants here a nuisance rather 
than a good. This telegraph way, according to late advices. 


is making rapid progress, and is already complete over some 
600 miles to the eastward of Moscow, viz., to Perm, on the border 
of Siberia, say, to long. 55 deg. E., and lat. 58 deg. N. From Perm 
the line will cross the Uralian Mountains to Ilekaterinberg, and 
thence to Toumain, on the left bank of the Irtysch. From ‘Toumain 
the line is to run to Omsk, a fortified town, the importance of which 
may be judged by the circumstance of its having a garrison of 4,000 
men. From Omsk the line will proceed to and through Tomsk and 
on to Krasnoyarsk. his place is only 500 miles north-west of 
Kiakhta, to reach which, however, the wire will pass through 
Irkutsk, the capital of Eastern Siberia. From Kiakhta (Mai-matsin, 
in China) it is proposed to carry the line over the Yablanovoi 
Mountains to Cheta, to which place steamers already run from 
Nicalouski, on the Amoor. ‘The line will not follow the line of the 
Amoor river, however, but across to Nestchmisk, and then down the 
Shilka river to Ourstrelka, a point just 6,000 miles from Moscow. 
How long it will take to construct the whole line we are not in a 
wosition to say—two or three years, perhaps. Once construeted, 
neal the terminus on this side will become a place of note, and 
prove a leading instrument in the steady march of civilisation in the 
East.—Friend of China. 
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Via. 1 represents an elevation of one arrangement of machinery or 
apparatus for boring and winding, Fig. 2 represents a plan of the 
principal portion of the apparatus, the invention of James Hunter, 
of Cambusnethan, Lanarkshire. he boring and winding apparatus 
is driven by means of a portable engine, mounted upon wheels A, 
and moved from place to place by horses. The erank shaft G which 
is carried in pedestal bearings on the cireumference of the boiler B 
has fitted to each extremity a tly wheel Il, and immediately inside 
each wheel a pulley 1, round which the endless belt J passes. These 
belts are carried round and give motion to the wheels K on the shaft 

4 ‘This shaft is carried in bearings which are arranged in bearings 
projecting from the front part of the engine. In the centre of the 
shaft L is fitted a snail M, the rotatory motion of which imparts a re- 
ciprocatory movement to the levers M. These levers are arranged 
parallel to one another and practically form one; they are centred 
upon a stud which is carried in brackets pendent from the under 
part of the boiler, and between the levers is fitted an antefrietion 
roller with which the snail M comes in contact as it rotates. ‘The 
free ends of the levers N are connected by a pin to the lower end of 
the adjustable link O, the levers having holes made in them to admit 
of the levers being shortened by connecting the levers to the inner 
holes. ‘The upper end of the link O is connected to the screw P, 
which works through a nut in the end of the lever Q, and is actuated 
by the hand wheel R, by means of which the link may be moved to 
and fro in the slot of the lever Q; this lever has formed in it a series 
of holes 8, through one of which is passed a shaft T, which is ear- 
ried in bearings arranged on the framing U. The holes 8 afford the 
means of shifting the centre of the lever Q, and so increasing or de- 
creasing the longer or working portion of it. he end of the lever 
Q carries a hook, to which is sling the eross handle V_ ecarrying the 
boring rods W and boring tool. ‘lUhe lever Q also earries a box or 
other suitable receptacle X for holding a weight to counterbalance 
the weight of the boring rods W. ‘The box X is adjustaole along the 
lever Q, so that its position on the lever may more or less assist the 
rise of the boring rods. When the engine is put in motion the rota- 
tory action of the snail M causes the levers N to reciprocate in a 
vertical plane, and this motion is imparted to the lever Q,and through 





it an increased degree consequent upon the compound arrangement. | 


of the levers to the lever Q—the shortening or lengthening of the 
levers N or Q, admitting of a considerable range of motion being im- 
uurted to the end of the lever Q and through it to the boring rods. 
. this manner an extremely gentle rise and fall may be given to 
the boring rods, and this may be inereased to any practicable extent, 
On the shaft L. are carried loosely two winding barrels or druns Y, 
either of which may be caused to rotate with the shaft at pleasure by 
means of a coupling, which is actuated by the hand lever Z. Upon 
these drums Y are wound the ropes a 6; the rope or chain @ serves 
to raise the boring rods W, and the rope & serves for lowering: and 
raising the pump. The ropes or chains @ and } are carried over the 
pulley ¢ and d, which are supported by the ordinary tripod frame « 
erected over the boring. By means of the hand levers Z, either 
of the winding barrels or drums Q may be brought into use, 
and the lever Q may be meanwhile thrown out of use, either by 
detaching it from the levers N, or by causing the box or counter- 
weight X to preponderate, and so depress the backward end of the 
lever Q. ‘To prevent the levers N from rising to the buffer fis titted 
at the fore end of the levers; this arrangement consists of two stakes 


or pillars driven into the ground; these stakes are connected by a | 
a line with the levers N is | 


cross bar, on the under side of which in 
tixed an elastic buffer. This buffer is composed of sheets or layers of 


vulcanised india-rubber or other suitable elastic material secured | 


to the bar by means of bolts and nuts, or other convenient means of 
attachment. The height to which the levers N are allowed to rise is 
regulated by driving the stakes of the buffer more or less into the 
ground, 


STODDART'S BALANCED SLIDE VALVES. 


Fig. 1 is a central longitudinal section of a steam chest and slide 
valve constructed according to this invention, by David Stoddart, 
of San Francisco, California; and Fig. 2a plan of the same. 

A is the steam chest; A}, its cover, and a, a, the valve seat; B is 
the slide valve, which does not differ from the short “ D” or “three 
port” valves ordinarily used, except that it has its back planed or 
otherwise made perfectly flat and parallel with its face; B' is the 
valve stem; C is the stationary plate, which may be termed the 




















“ balance plate” fitted to the back of the valve. This plate extends 
all across the valve, and its width in a direction lengthwise of the 
valve is equal to the distance between the two steam ports s, s, with the 
addition of half the width of one of said ports; E is the flexible plate 
made of copper or other moderately flexible metal, which attaches 
the plate C to the back of the steam chest. ‘This plate FE is secured 
in place by having its margin clamped between the body of the 
steam chest and the cover A!; 6, b, is the cavity in the steam chest 
cover arranged in the centre thereof, and made of circular form, and 
having a central opening d communicating with the atmosphere. 
The area of this cavity is greater than the area of the balance plate. 
The portion of the inner face of the cover A! surrounding the cavity 
b, b, is flat and parallel with the valve seat; F is a rigid flat circular 
plate of an area smaller than the area of the balance plate C applied 
at the back of the flexible plate E, and secured thereto by a screw G, 
which passes through the centres of both those plates, and screws 
into the centre of the balance plate C, and so serves to attach the 
three plates securely together. The top of the head of this serew G 
passes through the opening d to the exterior of the cover. The 











balance plate C and the flexible plate E are only in steam-tight con- 
tact on a small surface surrounding the screw G, the balance plate 
having its upper surface bevelled toward the edges, as shown in 
Figs. 1 and 2 to allow steam to enter between it and the flexible 
plate. The screw G has a central opening e right through it for the 
purpose of establishing communication between a cavity f in the 
bottom of the balance plate C, and the atmosphere; H is a spring 
having an opening in the centre, which fits the top of the head of 
the serew G. This spring is held down upon a shoulder on the 
head of the said serew by means of two screws I, I, which screw 
into the steam chest cover A'; J, J, are screws projecting through 
the steam chest cover on opp. site sides of the screw G. ‘The top or 
back of the balance plate and the inner surface of the flexible plate 
BE are both exposed to the pressure of steam, w hich keeps the flexible 
plate E in contact with the part of the cover A!, surrounding the 
cavity 6, b, but so far as the balance plate is concerned is only effec- 
tive on the part of the plate E, that is opposite the cavity 6, b, and 
this cavity being larger than the area of the balance plate there is a 
tendency to raise the said plate from the valve. The plate F gives 
the necessary stiffness to the central portion of the plate E, but 
leaves the portion between it and the edges of the cavity 6, 6, flexible 
enough to enable the balance plate to accommodate itself to the back 
of the slide valve under all circumstances. The screws J, J, are set 








with their points very nearly in contact with the back of the plate F 
to prevent injury to the valve or plates in case of the valve becoming 
unseated. The said screws are also serviceable in the first use of a 
new valve when they should be screwed down to hold the valve 
firmly to its seat till the faces have worn smooth and steam tight. 
The opening e in the screw G serves not only to relieve from pres- 
sure the part of the back of the valve which is covered by the 
balance plate, but also for the escape to the atmosphere of any 
leakage that might take place between the valve and balance plate, 
and provides the means for showing the condition of the said plate. 
The screw G may be fitted with a stop cock or valve to close the 
opening e; for by closing this cock in case any part of the means 
for the relief of pressure should get out of repair the valve is at once 
and without the necessity of stopping the engine made to work as a 
common slide valve. 








ue Frencu Navy 1x 1861.—Under this title the Revue Con- 
temporaine publishes an interesting article by the Comte de la Tour, 
a deputy to the Legislative Body. Although the writer indulges in 
a few sarcasms on the fear of invasion which has manifested itself 
in England under the shape of the great volunteer movement, and 
driven that country to spend thirty-six millions in five years on her 
navy and maritime defences, the article is generally conceived in a 
spirit of fairness not always to be met with in French publications. 
Comte de la Tour states the French navy in 1861 to be composed as 
follows :— 
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Contrasting this force with that of England, which M. de LaTourstates 
at 6Yscrew, and 40 sailing line-of-battle'ships ; 35 screw, 17 paddle, and 
54 sailing-frigates : and 26 screw, and 16 sailing-corvettes, requiring 
in all 257 captains, while the navy-list shows 356 captains in active 
service, besides 1,700 lieutenants, he comes to the conclusion that 
the French navy is not provided with a sufficiency of officers. 
Again, while England will, about the end of the year, have 84,000 
sailors, France will not have more than 30,000, He then points out 
several improvements which it would be advisable to introduce into 





the administration of the French navy, and into the system of coast 
defences. On the phantom of an invasion of England he expresses 
himself as follows:—* It would be folly with an inferior fleet to 
| risk the lives of 150,000 men in a naval combat, or even to land it 
on the coast, supposing it could be done without meeting witb resist- 
ance. What would become of such an army, deprive s it would 
be, of all succour and provisions? Suppose it were victoriously to 
overrun the whole territory of Great Britain ; its very victories would 
exhaust it; the circle of its enemies would be constantly forming 
anew, and the first check would infallibly be a disaster. The 
| English, united, and masters of the Channel, are absolutely safe 

from all invasion. It would be more than foolhardy to go, with- 
| out reserves, and without a basis of operation, to offer a mortal com- 
| bat to a great nation, unsurpassed by any other in bravery, tenacity, 
and patriotic pride.” 
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TO CORRESPONDENTS. 


NOTICE.—It will be necessary that all Advertisements for our 
next number should reach our office on Thursday next, as Friday will be 
a closed day. 


*e* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, cc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely adverti , which, we are sure our 
— will agree with us, should be excluded as much as possible from this 

‘umn. 

G. T.—Please forward your address. 

T. P. Jn.—We are unable to give you any information respecting the matter. 

T. J. P.—The results are from Captain Lean’s “‘ Cornish Engine Reporter,” 
which does not state the quality of coal, but we believe it to be generally Welsh. 

E. G.—We kaow of no makers of such machines wuless they are to be found re- 
presented in our advertising columns, An advertisement would doubtless 
bring numerous responses, 

N. D. ¥.—We cannot say where vou can obtain information respecting coal- 
tar asphalte, but if you boil it with sand, chalk, or powdered iron slag, you 
will have it in the right condition for paving, The engineer of any gasworks 
will advise you fully. 

A Supscriper (Leeds).—The patent of William and John Galloway, of Man- 
chester, for conical water tubes in steam boilers, was granted March 11th, 
1851, and will expire March 11th, 1865. The blue book is awmbered 13,552 
(old law), price 2s. 9d. (2d, extra for postage). 

T. A. (Deptford.)— We have had some experience of locomotive-building, but we 
were quite unable to comprehend the principle of your valve-gear, and we would 
suggest that you re-consider the subject. Your letter did not appear Lecause it 
was, srom its tone, inadmissible into our columns. 

AN OLD SUBSCRIBER.—A circular inch is *7854 of a square inch, and a square 
inch is 1°2732 times a cirewlar inch. The expression “ cireular inch” is an 
absurdity which sme rule-of-thumb cal -ulators stillinsist upon. It represents 
no useful measurement whatever, and should be at once dismissed from me- 
chanical calculations, in which the prevent units of measurement are 
suficiently numerous and complicated. To retain that of the “ circwar 
inch” would require a great extinsion of the ordinary stock of multiples and 
other numeral data. 

H. R. (Masbro’).—// you will refer to former aumbers of Tuk ENGINEER you 
will learn that magnetising the tyres of locomotive driving-wheels is no new 
thina. Neither do the tyres require to be of steel, a battery and coil being 
veadily applicable to wrought-iron tyres, At one time last year no less than 
Jive locomotives, with their tyres so magnetised, were running on the New 
Jersey Central Railroad, U.S, The advantage obtained was not great, since 
most locomotives have a surplus of adhesion, and, therefore, to increase the 
adhesion is not to increase the power, except when, in starting, or on a greasy 
rail, a little sand may be necessary to prevent slipping. 

A. B. (Exeter.)—There were formerly seven railway gauges in the kingdom. 
There are now three, to wit, the comimon or 4 ft. 84 in., in most parts of 
Eugland and throughout Scotland ; the 5 st. 3 in.. the standard for the Irish 
lines ; and the 7 ft. of theGreat Westeru and its extensions. On the Continent 
the gauge of 4 ft. 8k in. has been genevallu adopted, although there were 
JSormerly many gauges. The present gauge in Spain is 5 ft. 6 in, and in 
Russia 6 ft, The Indian gauge is 5 ft. Gin. The Australian is 4 ft. 84 in. 
In Canada most of the lines are of 5 ft. 6 in. gauge, In the United States, 
seven widths of gauge are still maintained, to wit : —4 ft. 8} in, ; 4 ft. OE in. = 
4ft.10in. ; Sft.; 5ft.4in., 5 ft. 6 in. ; and6 ft. Rolling stock for both 
the 4 ft. 84 in. and 4 ft. 10 in. gauges, is run upon the ** compromise gauge” 
of 4 ft. 94 in., and goods trains now run over both the 4 ft. 84 in. and 4 ft. 
10 in, gauges, the tread of the wheels being 5} in. wide, and an end play of 
2 ia, being submitted to on the narrow gauge. 

E. G. B.—** The average cost of making a railway” is as variable as the 
average cost of buildina a house, or giving a dinner party. The West-Ead of 
London and Crystal Palace Railway had cost, up to 1857, £71,587 per mile, 
whilst the Wimbledon and Croydon had cost but £7,931, both being, as you 
stipulate, “within ten miles of the metropolis.” The North and South-Western 
Junction had cost about £24,000 per mile. No general estimate can be made 
4 priori, but only from the particular conditions in a given case. If there 
happen to be tunnels their cost will average £100,000 a mile ; viaducts, the neces- 
sity for and character of which are wholly circumstantial, may cost anything 
you could name. The ordinary earthworks at, say, 100,000 cubic yards per 
mile, might be set down at from £2,500 to £10,000 per mile, according to the 
nature of the ground intersected. Permanent way (double line) would cost, 
with ballasting and laying, from £3,000 to £4,000 per mile, rolling stock 
hardly under £21,500 or £2,000 a mile. It is impossible to estimate the cost of 
the land without knowing where it is, 





JEVONS’ ARMOUR PLATES. 
(To the Biitor of The Eagineer.) 
Sir,—In page 174 of Tuk Enatneer, of 15th inst., is a description and 
=~ of an armour-plated battle ship, proposed by Messrs. Jevons, of Liver- 


1 beg to inform you that such is an infringement of my patent, No. 3, 
1860, which was lately partially described in one of the London journals, 
and which possibly these parties may not be aware of. 

London Works, Renfrew, near Glasgow, 

March 18th, 1861. 
(The Messrs. Jevons’ plan is not, we believe, patented, nor do we think they have 
applied it in practice.] 


W. Simons. 





PERCUSSION BLASTING CARTRIDGE. 
(To the Editor of The Engineer.) 

Sirn,—I this day split a block of timber with my percussion blasting 
cartridge, in the grounds of the South Kensington Museum, in presence of 
several members of the Volunteer Engineer Corps of that locality. The 
operation can be easily demonstrated by using a cartridge, half an inch in 
diameter, filled with about twenty heads of lucifer matches ; and a block of 
wood six or eight inches cube ; an auger of the same diameter can be used 
to bore the hole a little more than half-way down into the block. The car- 
tridge is then pushed down to the bottom of the hole, and a wad of paper 
over it to prevent escape of gas upwards. A rod of iron, half an inch in 
diameter, is then put in, so as to rest on the wad, and projecting about 
4 in. above the surface of the block. A blow by a heavy mallet, with a long 
handle, on the head of the rod, will explode the cartridge and split the 
stump asunder. A block may be placed between the stump and the 
operator, so as to prevent any of the fragments flying against his person. 
It is obvious that this cartridge acts on the highest pressure principle. 

Rosherville, March 18th, 1861. J. NORTON. 


FRICTION OF SLIDE-VALVES. 
(To the Editor of The Engineer.) 

Sin,—In Tue Enorneer for last week, among the *‘ Notesand Memoranda,” 
there is the following paragraph :— 

“ The friction of one smooth surface moving upon another is no greater 
under any pressure of stéam, no matter how great, than in a vacuum or 
in the open air.” 

Are we to understand by this that an ordinary slide-valve, moving in a 
steam-box with 160 1b. per square inch upon it, has no greater friction than 
the same valve would have moving with a vacuum underneath it, or with 
the pressure of the atmosphere upon it ? 

Again, may I be permitted to ask either you or some of your corre- 
spondents, whether the same valve, moving in an ordinary steam-chest or 
valve-box, would have any pressure or friction upon it, and to what extent, 
with 1001b. pressure of steam in the box, providing there were no steam- 
ports or thoroughfares underneath the valve. My impression is that it 
would move in equilibrium, no matter what amount of pressure was in the 


box. re wi 
Oldham, March 19th, 1861. E. Inquam. 





(To the Editor of The Eagineer.) 
R Sir,—In the last number of your valuable paper I noticed among the 
* Notes and Memoranda” the following statement :— 

“The friction of one smooth surface moving upon another is no greater 
under any pressure of steam, no matter how great, than it is in a vacuum or 
in the open air.” 

Now, it appears to me, this is contrary to instances I see in practice daily, 
for example :—In slide-valve regulators (on locomotives), especially those 
with simple gridiron slides, while steam is down they may be worked with 
case, yet, when the pressure of steam is on them, it requires considerable 
force to move them. I believe the valve and face are smooth surfaces: if 
not, what do you recognise as a smooth surface? And, further, if it be hot 
friction that causes the valve to move so much harder when steam is on it. 
what is it? The same with the slide-valve, for while, when steam is off the 
reversing lever may be easily moved ; yet, open the regulator, and “con- 
siderable force is requisite to effect the same purpose, ; ; 

Wolverton, March 19th, 1861. C. J. W. NAMEKAJ. 
[The paragraph upon which our correspondents have commented was perhaps 

capable of being construed as applying to ** smooth surfaces” with steain or 

Other openings through them. This, however, was not intended, If the 

surfaces be without openings or recesses (two flat plates merely) their mutual 

friction, under any p essure of steam, will be no greater than in @ vacuum or 
in the open air.] 








LIFE LINES IN SHIPWRECK. 
. (To the Editor of The Engineer.) 
1R,—Would you oblige me by inserting the following plan for saving life 
in case of shipwreck in the columns of your valuable journal? Not beingin 











circumstances to carry it out myself, I appeal to you, in the hope of its 
—— up, if, in your opinion, likely to succeed. The details are the 
ollowing :— 

ropose to have a mortar, as in the apparatus invented by Captain 
Manby, from which a chain-shot is to be fired over the vessel in distress. 
Fixed to each of the hemispheres forming the shot, and immediately below 
their junction with the link joining them together, are two ropes, which, 
when the shot is projected from the mortar, become parallel. These ropes 
are coiled round a drum capable of revolving, and are thus given off, as the 
flight of the shot requires. By this means the ropes are carried over the 
ship, to which they may be fastened, and the vessel itself thus be put into 
connection with the land. To the joint of the links connecting the parts of 
the shot is fixed a third rope, which is secured to a large net suspended by 
rings, so as to slide along the two ropes just described. This third rope 
then being fired over the vessel, will enable her crew, by hauling it in at the 
same time, to drag the net towards them, which is then to be drawn on 
shore by means of a rope attached to it in front, either by men or other 
mechanical expedient. The net is then drawn back again to the vessel, and 
the operation continues thus till the whole of the crew are landed. 

My chief object in this is to provide an effectual means for saving life in 
such cases especially when, on account of the roughness of the sea, hidden 
rocks or other circumstances preventing it, the lifeboat cannot approach 
near to the vessel. P.M. 

20, St. Dunstan's, Canterbury. 


LOCOMOTIVE ENGINES ON COMMON ROADS. 
(To the Bditor of The Engineer.) 

Sir,—Mr. Aveling does not answer my question, which was as to the con- 
dition of the engine (the trial of which you reported) on arrival at his 
works. I am desirous of an explicit answer, not so much for myself, but 
for the sake of agriculturists generally, and that the defect may be remedied, 
as farmers do not like to lay out £200 or £300 and not receive a profitable 
return. 

I am a strenuous advocate for the introduction of agricultural machinery 
to the fullest extent possible, knowing the great benefits derived from its 
use. The engine I alluded to is not capable of travelling more than three miles 
per hour. The engines Mr. Aveling alludes to having travelled 2,000 miles 
each, and now in perfect order, may be all very true, but there is no infor- 
mation whether they are the same kind as the trial one, the kind of 
travelled upon, or whether they have undergone any repairs whilst travel- 
ling that distance. As yet I have only seen one that I think would not be 
liable to get loose in the joints by travelling over a pavement, and that 
is Boydell’s, but its size and cost will prevent its use for agricultural 

urposes. I shall certainly avail myself of Mr. Aveling’s offer to show me 
is engines the first opportunity I may have. J. E. 
Manchester, March 19th, 1861. 


[Mr. Aveling, in his letter, last week, stated that one of the engines tried had 
travelled nearly 2,000 miles. We rode upon it, over rough ground, and the 
motion was less hard than that commonly experienced on a locomotive foot- 
plate, when going at from thirty to forty miles an hour, over a railway ia 
ordinary condition. Assuming that agricultural engines are as well put 
together as locomotives, and there is no reason why, in their important joints 
and bearings they showd not be, we do not think that the former are likely to 
go to picces very rapidly when driven at three miles an hour.] 





MEETINGS NEXT WEEK. 
INSTITUTION OF CivIL ENGineERS.—Tuesday, March 26th, at 8 p.m., con- 


| tinued discussion upon Mr. Murray’s paper ‘‘On the North Sea or German 


Ocean.” 
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THE INSTITUTION OF CIVIL ENGINEERS. 

THE Institution in Great George-street was established, 
and afterwards incorporated, by Royal Charter, “ for the 
general advancement of Mechanical Science, and more par- 
ticularly for promoting the acquisition of that species of 
knowledge which constitutes the profession of a civil 
engineer.” The direct means by which the attainment of 
these objects is sought include the reading and discussion of 
professional papers (not necessarily written by members or 
others connected with the Institution) and the promotion of 
professional intercourse, by weekly meetings and annual 
conversazione. It would be difficult to devise arrangements 
better calculated toencourage the freest interchange of profes- 
sional experience, or, indeed, the highest development of pro- 
fessional knowledge. There is the opportunity of hearing both 
sides, and of judging impartially Sieween them. There is 
the opportunity of advancing facts or opinions, and of elicit- 
ing the criticism of others. There is the opportunity of 
defending facts and opinions which may have been called 
in question. The Institution is, in brief, the Parliament of 
engineering, and although the members do not “divide” in 
form, their divisions of opinion, upon the final merits of the 
questions discussed, are not less definite, nor less decisive 
in their ultimate practical influence. In such an assemblage 
the functions of the presiding officer may be creditably 
discharged by any one familiar with Parliamentary usages. 


At any rate there is nothing judicial in the character which | 


the chairman has to assume, and even the most eminent 
engineer, unless he have the tact and worldly knowledge 
essential to the management of deliberative bodies, would 
hardly acquit himself better than an influential military or 
political personage. This, at least, is the view which any 
practical-minded membcr would be likely to take, since the 
comments of the President would have the same profes- 
sional value only as if made in his individual capacity as a 
member. In the case of the “Council,” whose functions 
are not so apparent, since the counsellors never write papers, 
whatever voice they may have in the selection of papers 
for reading, still less official influence is necessary. It is 
true that, upon the theory that the President and Council are 
necessarily the ablest men in the profession, their observa- 
tions would have great weight; not, however, because of 
their official position, but from their individual ability. 
The coincidence of official position and actual ability is, 
however, only occasional and accidental, notwithstanding 
which fact the controlling members of the Institution are 
popularly regarded, by the natural attribution of merit to 
rank, as superior in attainments to their fellows, and as such 


they monopolise the greater share of popular deference. 
With, perhaps, nine-tenths of the public the decision of the 
President of the Institution of Civil Engineers would be 
taken as conclusive in any question of engincering—not 
because he unquestionably is a better engineer than any one 
of his fellows, but because the world will have it that, from 
his position, he ought to be. The public will adopt as a fact 
what a member of the Institution admits only as a fiction. 
What he may set down as dogmatism on the part of his 
presiding officer, the outside world will choose to regard as 
“authority.” What, in his eyes, may be stubborn obstruc- 
tiveness will probably pass for “ enlightened conservatism.” 
What he may resent as contemptible presumption on the 
part of a Member of Council may gain fame as the playful 
sarcasm of a great master in the profession. To be a 
member of the Institution is commonly regarded by engi- 
neers as essential to their proper status, but to descend to 
the politics of engineering is another matter. Without 
dwelling too closely upon the antecedents of candidates for 
office, and with every wish to preserve harmony, members 
may be willing to see the presidential and council chairs 
filled by influential rather than meritorious engineers, a 
distinction which is, we hope, so apparent as to need no 
illustration. 

We do not wish to believe that all greatness in our pro- 
fession has" gone down to the grave. Yet among our 
reputed leaders there is no Stephenson, no Telford, no 
Smeaton, no Brindley. There are none who have shown 
anything resembling their original talent and intuitive 
knowledge of their profession. We have men who have 
been engineers to railways whose aggregate length would 
amount toa large fraction of the carth’s circumference ; who 
have pee tate. | leagues of viaducts and miles of tunnelling, 
who have laid out harbours, docks, and piers; who have 
planned warehouses and directed the execution of a 
great number of public improvements on well-known 
and perfectly defensible plans. So we have barristers 
who have argued thousands of cases, where all was 
so clear as to leave little to plead, and surgeons who have 
pulled thousands of teeth, besides prescribing numberless 
pills for weak stomachs and countless plaisters for rheu- © 
matic limbs. Now we characterise such barristers and 
such surgeons as “ respectable,” but never, unless they have 
other achievements to boast of, as “great.” Greatness lies 
in overcoming great obstacles which have not been over- 
come before, or which men only of rare energy, talent, and 
skill can overcome. It was a great thing to win the field 
of Waterloo: so it was to take a railway over Chat Moss. 
It was a great thing to carry the principles of free trade 
successfully through Parliament: so it was to initiate 
ocean steam navigation. There was greatness in plannin 
the Parthenon, and there was greatness in the successft 
adaptation of iron to large bridges. The records of engi- 
neering abound in examples of greatness, but the repeti- 
tion of bridges, the duplication of breakwaters, the copying 
of aqueducts, are not among those examples. Engineerin 
is something more than the application of repeatedly-teste 
a more than “adopting only what 
1as already done well for ten years ;” the maxim avowed 
by one engineer of high repute, as his invariable rule in 
colonial undertakings. This kind of “eminent engineers” 
are those who only know their business as it is nian. them 
by others, who originate nothing, are never guilty of sur- 
prising the profession or the world by an instance of 
professional boldness, and who, indeed, are little more than 
clever clerks of works doing their own surveying and 
Eg The profession is, just now, overrun with this 
<ind of sterile respectability, which, from the accidental 
intimacy of its representatives with men like Stephenson 
and Rennie, has been permitted, by courtesy and good 
feeling, to occupy a position which, with the world, always 
implies preponderating talent, knowledge, and skill. 
These respectable engineers, whose practice has never been 
signalised by one original application, and who have mani- 
fested no regard for their profession beyond that essential 
to their own immediate interests, are, in numberless ways, 
impeding “the general advancement of Mechanical Science,” 
and discouraging “ the acquisition of that species of know- 
ledge which constitutes the profession of a civil engineer.” 
Officially, they are red-taping many of the most important 
engineering questions, and giving more and more ¢e the 
Institution the character of a house of call for jobs. When 
narrow-minded men are so fortunate as to command in- 
fluence they seldom wield it for nothing. They will, at least, 
make it tell against those who, as superior men, must often 
differ from them. There is a substantial difference between 
being in favour and being ignored by the Council, and the 
composition of that body is not, upon the whole, such as 
represents the prevailing sentiment of the profession. 
Those who attend the meetings are familiar with the 
snecring tone in which most papers aiming at change in 
practice are criticised from the Council-table, and we are 
not surprised that, as in the case of Mr. Fox’s paper, such 
disparagement is being at last repelled with telling effect. 
This abuse of influence has become a nuisance, and there 
are many members who, but for the reproach which would 
| be thereby cast upon the profession, would unite in un- 
seating those who are guilty of it. There cannot, in such 
a matter, be any need of misunderstanding, and we shall 
have greatly mistaken the merits of the case if the members 
do not continue, as they have already begun, to enforce a 
decent respect, on the part of the President and Council, 
for “the general advancement of Mechanical Science, and 
more particularly for the promotion of the acquisition of that 
species of knowledge which constitutes the profession of a 
civil engineer.” 





SURFACE CONDENSATION, 

Mr. Davison’s paper on “ Surface Condensation,” lately 
read before the Institution of Engineers in Scotland 
(from the Transactions of which body we have tran- 
scribed it to our columns), is a timely and valuable contri- 
bution to the general stock of knowledge upon this 
important branch of marine engineering. It is commonly 
understood that a saving of from 15 to 25 per cent. of fuel 
may be effected by surface condensation; but it is not so 





generally recognised that it is from the want of surface 
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condensation alone that a far greater saving, by means of 
high-pressure steam and high expansive working, is pre- 
vented. Even Mr. Davison, whose whole treatment of the 
subject is admirable, appears to have overlooked this 
view of the case when he says that, “ All the saving by 
surface condensation is in addition to other economies in the 
use of steam. We may superheat high steam, use it ex- 
pansively, heat the feed-water, and employ all refinements 
for its economical use; if we add a surface condenser, we 
stili save the same proportion of fuel as if it were applied 
to an engine using low steam, full stroke.” This passage 
does not do surface condensation anything like justice, 
since it is impracticable to raise high steam from sca water 
in the kind of boilers generally used, even if they were 
strong enough to withstand the pressure; and without 
high steam, a high speed of piston and high expansive 
working, as in locomotives, anything like real economy is 
out of the question. With steam of no more than 20 Ib. 
pressure, admitted without superheating, and at a slow 
speed of piston, into unjacketted cylinders, all advantage 
otherwise derivable from expansive working is effectually 
precluded. — Experiments, made with great care, have 
shown that in cutting off, under such circumstances, at less 
than two-thirds’ stroke, more coal is expended per hourly 
horse-power, than when working full stroke, and that even 
above two-thirds’ stroke there is no available gain by 
expansive working. Any results differing from these are 
derivable only with increased speed of piston, and with at 
least partial protection of the cooling surfaces of the cylinder. 
With a reliable surface condenser, all the cconomy of 
locomotive practice, where the expenditure of coke or coal, 
per hourly horse power, is often as low as 24 Ib., and some- 
times as little as 2 1b., would be at once attainable at sea. It 
is from the want of a trustworthy apparatus of the kind in 
question, or, perhaps, from the gencral impression that none 
exists, that the ordinary wretchedly-wasteful standard of 
marine engine expenditure is still maintained. 

As already hinted, the loss of from 10 to 25 per cent., by 
blowing off alone, is demonstrable by means of well-esta- 
blished data, and is attested moreover by notorious facts. 
In this country there is no inland fresh-water navigation 
which can afford a fair comparison of the working of the 
same kind of marine engines and boilers as are used at sea; 
but on the great American lakes and rivers it is well-known 
that with the identical class of engines employed on salt 
water, from 25 te 30 per cent. less heating Surface and 
boiler-room are necessary for the same power. The striking 
contrast thus afforded has doubtless hastened the extensive 
introduction of surface-condensers into American occan 
steamers, to many of which they are now fitted. 
Adriatic has one containing no less than 24,000 square fect, 
or more than half an acre, of condensing surface. This is a 
Pirsson condenser of the kind shown in Fig. 3 in the illus- 
trations on the first page of our present number, and most 
of those used in America are cither on Pirsson’s plan, or on 
Sewell’s, the latter shown in Fig. 5 Mcecompanying Mr. 
Davison’s paper. Mr. Davison omits to state what is, 
perhaps, the worst fault of the Pirrson condenser, to wit : 
that cither from the sprinkling of cold water upon the 
tubes, or from some other reason less apparent, the latter 
are destroved after about two years’ usc. We have known 
instances in which three sets of tubes had been supplied in 
six years to a single condenser, and they were, on removal, 
nearly as brittle as glass, crumbling, indeed to small frag- 
ments. This and the loss of about one-fourth of the steam 
admitted, prevent the attainment, on Mr. Pirsson’s plan, of 
anything like the advantages which the system should be 
expected to afford. That the Americans do not place 
implicit confidence in their surface-condensers is apparent 
from the fact that, although they do not stick at pressures of 
from 150 Ib. to 200 Ib. per square inch on thei Western 


The | 








river boats, no American sea-going vessels, even when fitted | 


with -surface-condensers, carry above 25 Ib. steam. Mr 


Davison, it appears, after a comprehensive review of nearly | 
all, if not all, the surface-condensers yet contrived, prefers | 


one of American design, that of William Sewell, which has 
been successfully introduced into several vessels by the 
proprictors of the Morgan Works, New York, and which 
has also been put into one of the Clyde steamers. ‘The 
peculiarity of this condenser, and it is an important one, is 
in the mode merely of making the tube-joints. Mr. 
Davison describes these clearly, and the simplicity of the 
arrangement is evident enough. 

We are not certain, however, that elastically packed tubes 
are essential in surface condensers any more than in loco- 
motives. It was only after repeated trials, indeed, that 
the Messrs. Stephenson learned how to set locomotive tubes 
successfully. Mar. Smiles relates how the first set for the 
Rocket were brazed at their ends into brass screws, which 
were screwed into the tube plates. On testing the oiler 
by hydrostatic pressure, the leakage was so great is to 
nearly flood the workshop, and Robert Stephenson wro.e to 
his father, who was absent at Liverpool, that the wuiole 
thing was a failure. Pending the parental injunction to 
try again, Robert schemed a plan not greatly different from 
that now adopted, and which proved to be entirely sue- 
cessful. Now, whatever analogy there may be between the 
difficulties experienced in fixing condenser tubes and those 





| 


originally encountered in tubing locomotive engines, we , 


know that firmly-tixed tubes, with no provision whatever 
for independent expansion, have been successfully applied 
to surface condensers, just as copper tubes are used in 
vacuum pans. One condenser, now in our mind, and ap- 
plied to a single vertical cylinder marine engine of 72 in. 
cylinder and 8 ft. stroke, has 2,453 brass tubes, 2 in. out- 
side diameter, and 5 ft. 6 in. long, giving about 2,207 
square it. of condensing 


surface. The tubes are but 
j; in. thick, ferrules, 
}; in. thick, are 


except at the ends, where 

brazed in for a length of 1) in. 
These thickened ends are set by a mandril in 4 in. tube- 
plates, formed of hard-rolled copper, coated with zine by 
the “ galvanising process. ” The tubes are only | 
in. apart, or but 7 in. from centre to centre. The 
edges of the tube-plates are confined by bolts between the 
flanges of the condenser and its end’ bonnets ;” but at 
these joints a thickness of in. of india-rubber is applied 


on cach side of the tube plate. The bolts by which these 


joints are made are 3} in. from centre to centre, every 
alternate one being 3 in. diameter, and having nuts at 
each end, and a collar so made as to bear on the copper 
tube plate. The intermediate bolts are } in. diameter, 
and their heads are countersunk in the outer sideof the tube 
plate, their nuts being on the inner side of the flanges on 
the condenser. Neither tallow nor oil are ever admitted to 
the cylinder, the lubrication afforded by the partial con- 
densation of the steam in the cylinder being ample. ‘The 
condensing tubes do not, therefore, become coated with 
scurf, as, when oleaginous matter is admitted, they always 
do. ‘The single-cylinder engine to which the condenser is 
applied, is worked with steam of 22 lb., not superheated, 
and cut off at 3 ft.4in. of an 8 ft. stroke. At the ordinary 


speed of 15 revolutions, the indicated horse-power is about | 
deviation tables of several hundreds of her Majesty’s ships, 


850 to 900, giving, say, 24 square fect of condensing surface 
per horse-power. The ordinary vacuum is from 24 to 25 
in. ‘The two double-acting circulating pumps are 15 in. 
diameter and 20 in. stroke, but they are hardly large 
enough. In a run of 700 miles, the boilers being 
originally charged with fresh water, the waste is such 
that the whole amount of water pumped in from the sea 
only vaises the saltness of the boiler water to one-fourth of 
the ordinary density of sea water. The boilers are blown 
out at the end of the trip, and re-charged with fresh water. 
The saving in fuel is estimated at 15 per cent. over that 
consumed in the same boilers working with salt water, 
besides a saving of from three to five hours in time in a run 
of sixty hours. The condenser occupies a space, exclusive 
of its connecting pipes, of 5 ft. inlength by 4 ft. in width, 
and is 6 ft. 3 in. high. Its cost was about £1,000. Con- 
densers upon this plan have been running for considerable 
periods with no difficulty as to the tubes or in any other 
respect. ‘The thinness of the tube is such that, upon any 
longitudinal strain, as from restricted expansion, they bend 
slightly without cracking, whilst the joints are so strong, 
by reason of the thickened ends and the mode of setting 
them, as to defy expansion. To apply surface-condensers 
to all the vessels in the navy would cost, we do not doubt, 
£1,000,000; but the saving of heat, now blown into the sea, 
and the saving of fuel now lost in consequence of the 
partially incrusted state of the heating surfaces, and, 
moreover, the saving in the wear and tear of boilers, would 
hardly fall short, in the aggregate, of £500,000 per annum. 
Commercial companies are taking up the subject in earnest, 
and the Government, always in the rear of private enter- 
prise, will doubtless be induced to follow. 


THE SHIPS'-COMPASS QUESTION. 

WHATEVER backwardness may have been displayed in 
this country respecting the application of iron to shipbuild- 
ing purposes, there is one vital question connected chictiy 
with iron ships to the solution of which we have applied 
ourselves with unrivalled zeal and success, viz., that of the 
magnetic disturbances to which the compass is subject on 
shipboard. The names of Airy, Sabine, Johnson, Scoresby, 
Evans, and Archibald Smith have become honourably and 
lastingly associated with the progress of our knowledge of 
the subject ; and the Liverpool Compass Committee, moved 
mainly by its energetic secretary, Mr. Rundell, has likewise 
done good service in this cause. ‘The results of the united 
labours of these gentlemen are exceedingly important, and 
reflect special credit upon this nation ; for while ow philo- 
sophers and experimentalists have been thus labouring, 
very little has been done, or even attempted, by other 
nations, in the way of investigating the subject. The 








| 


writings of the gentlemen above-named are, in fact, used as | 


text-books abroad. Nor is thisall; for the compasses most 


relied upon in the war navies of America and the conti- | 


nental empires are actually constructed after the model of 
our Admiralty standard compass, and even examined in our 
own Compass Observatory at Charlton. We are happy to 
be able to add to this that our countrymen are not disposed 
to slacken their labours in connection with this great 
question. The Liverpool Compass Committee are preparing 
a final report which will, doubtless, be of great value, and 
which we are anxiously looking for; and, what is much 


more important, two gentlemen who have already proved | 
their eminent fitness for clucidating the laws of compass | 


deviation are still applying themselves to the task, and 
under circumstances Iighly favourable to success: we 


allude to Mr. F. J. O. Evans, R.N., the Admiralty Superin- | 


tendent of Compasses ; and Mr. Archibald Smith, barrister- 
at-law. It is a most fortunate circumstance that two such 
men—the former a keen and sagacious investigator of the 
abundant facts which come before him, and the latter a man 


of brilliant mathematical attainments—should have simul- | 
tancously devoted themselves to the pursuit of an inquiry | 


which pre-eminently demands both observation and analysis 
of a Ingh order; and it is still more fortunate that they 
have had the good sense to further the studies of each other 
as far as possible. It is mainly, we believe, to the labours 
of these gentlemen that we must look, for some time to 
come, for the development of the compass question. 
Considering the vital importance of this subject to our 
mereantile ficets—and to our fleets of war, also, now that 
iron is to enter so largely into their construction—we have 


| 


observed with satisfaction that at cach of its annual gather- | 
| built of wood introduces large compass disturbances, how 


ings the Council of the Institution of Naval Architects have 
asked attention to it. On the Ist 
Astronomer Royal contributed to the Institution a short but 
valuable paper upon it, which clicited some exceedingly 
important remarks from Mr. Archibald Smith; and on the 
Ist March, 1861, Mr, Evans, of the Admiralty, read a 
second and more valuable, because more comprehensive, 
paper concerning it. A brief abstract of the latter paper 


| was published in our last number; but it will be to the interest 


} 


of our readers, we believe, that something more than is 
there given shall be said. We need not, as Mr. Evans 
remarked, enlarge on the importance of the question when 
viewed in connection with iron ships, for * the gravity of 
the subject is undeniable when we consider the frequent 
recurrence of wrecks on well-known coasts, involving the 
loss of life and property to a large amount, and which, 
although not unfrequently attributed to other and various 
causes, appear on close investigation to be connected in a 
greater or lesser degree with compass disturbance.” 


of March, 1860, the | 


The whole magnetism of a ship—or rather the whole 
magnetic action which a ship exerts upon her compasses— 
is made up of two portions, both of which are derived from 
the earth’s magnetism. One of these portions changes 
instantly with every change of the ship’s position, and is 
known as the effect of énduced magnetism ; the other does 
not so change, and is known as the effect of permanent—or, 
as the Astronomer Royal finds it necessary to designate it, 
sub-permanent—magnetism. ‘This latter portion is analogous 
to the action of a steel magnet, exerting constantly the 
same attraction on the compass whatever be the ship's 
place on the earth, or the direction in which she lies. The 
principal features of Mr. Evans’s paper consisted of the 
general results which he has obtained respecting the 
magnitude of these forces, from the investigation of the 


some of them built wholly of wood, some wholly of iron, and 
some partly of each; some sailing vessels, and some steam ; 
some paddle steamers, and some screw. In all cases the 
compass was placed, it should be understood, in the after 
part of the vessel, near to the stecring apparatus, and apart 
from everything that could produce local disturbance—such 
as the iron spindle of the wheel, the capstan, cabin stoves, 
stands of arms, and other like objects, so that the united 
action of all the ship’s iron alone affected it. Inall ships 
of war, in fact, iron fastenings and fitments are, as a general 
rule, kept at least 14 ft. distant from the compass. 

In the case of wooden sailing ships, and in north mag- 
netic latitudes, the north end of the compass needle is found 
to be almost always drawn to the ship’s head, the force 
exerted upon it being comparatively small. In large vessels 
the deviation arising from induced magnetism seldom ex- 
ceeds half a degree. That arising from the sub-permanent 
magnetism, which is customarily divided into two portions, 
varies in its larger element (known as co-efficient B) from 
14 deg. to 4 deg. When we come to wood-built steam 
vessels, however, although the same general laws are 
observed to obtain, the increased disturbance arising from 
the engines and boilers is found to be very manifest. ‘The 
deviation due to induced magnetism mounts up (from the 
half-degree of sailing vessels) to a degree for many screw 
steamers, and to two degrees for some paddle-vessels ; while 
that due to the sub-permanent magnetism rises, in its larger 
portion (co-efficient B) to 11 deg.—which appears to be the 
maximum arising from steam machinery, if we except, as 
Mr. Evans remarks, some blockships and the Sansparcil 
and Agamemnon, where, from the engines being far aft and 
the funnel within 26 ft. of the compass, the deviation has 
reached 20 deg. and even 25 deg.; while in later line-of-battle 
ships, such as the Duke of Wellington, Hero, and Edgar, 
the engines and boilers of which are kept well forward, the 
deviation seldom exceeds 3 deg. to 4 deg. 

‘The comparatively recent introduction into wood-built 
ships of extensive iron beams, girders, fastenings, &e., has 
been attended by a very uncertain and dangerous source of 
compass error (usually unsuspected by the builder and 
navigator), to which Mr. Evans drew attention in forcible 
terms, and which deserves the most earnest consideration of 
many ofour readers. The use of wrought-iron diagonal riders 
in the vicinity of the compasses in some of the smaller of her 
Majesty's screw vessels, was found to increase their deviation 
materially ; and it is in all cases very desirable that the 
upper ends of such riders should be kept as low down as 
practicable, and not project above the level of the lower 
deck, within a radius of 20 ft. of the compass, “In a ship 
of war,” said Mr. Evans, “the effect of these iron fasten- 
ings would be made apparent on her being swung to ascer- 
tain the compass deviation before leaving port; but in the 
merchant service, where this precaution (especially in wood- 
built ships) is seldom adopted, the consequent errors would 
probably not be observed till the ship was thrown into a 
situation of difficulty or danger.” It would be impossible, 
we think, to claim too much consideration from our ship- 
building friends for such facts as these. Nor must we fail 
to point out to them the extreme desirability of their giving 
proper heed to the laws and circumstances of compass de- 
viation, when they devise—as shipbuilders very frequently 
do, in these days—new systems of ship construction, into 
which the use of iron enters largely. A very striking 
example of such a system of construction is furnished in the 
ship Renown, built for themselves by Messrs. R. and H. 
Green, of Blackwall. In this ship, Mr. Evans tells us, the 
entire beams of every deck, the vertical supports for the 
decks, large stringers for each deck, numerous ribs reaching 
up to the lower deck, and several bracings for the lower 
parts of the hull (both diagonal and otherwise) are of iron 

“*the vessel having, in short, a nearly complete iron 
skeleton frame.” Fortunately for the owners, probably, 
Mr. Evans kindly made a series of compass observations m 
this vessel before she went to sea, and, assisted by Mr. 
Archibald Smith, offered suggestions which were, doubt- 
less, most valuable, for the placing of her compasses. But for 
these generous services on his part, it is exceedingly pro- 
bable—although he does not, of course, say so—that the 
Renown would have proceeded to sea with her compasses 
subjected to unsuspected disturbances of large amount ; and 
who can say to what disaster such an evil might have led ? 

But if the extensive use of iron in ships which are mainly 





much more serious must be the case in which iron only is 
employed, and where the hull is first made one great 
magnet by the riveting and hammering together of its 
several parts, and then has placed within it machinery and 
boilers, funnels, deck-houses, &e., all of which have their 


| own magnetic characteristics, and introduce phenomena 





respectively their own? Under circumstances of this 
nature the necessity of a studious care is perfectly mani- 
fest, as regards both the structure of the hull and the sub- 
sequent introduction of fittings. One of the first things 
that requires attention is the position, or direction, in which 
it is desirable to build the ship upon the stocks; and for 
this, general rules have been found to hold by our mag- 
netic philosophers. These rules were stated with great 
clearness and distinctness by Mr. Evans in his paper now 
under notice, and we have taken the pains to note them 
aceurately. In the first place, it appears, from the inquiries 
of the Liverpool committee, and from the experience obtained 
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with the Great Eastern, that where circumstances will admit 
it is desirable to build the ship with her keel north and south 
(magnetic). “It appears,” said the Astronomer Royal in his 
paper read to the Institution of Naval Architects last year, 
“that when a ship is built with her head magnetic north, or 
magnetic south, the transversal magnetism is insensible, 
and its liability to change probably insensible ; and as the 
longitudinal part is not liable to rapid change, it follows 
that the sub-permanent magnetism of such a ship will be 
for a time, probabiy, invariable.” 

This observation was followed by some remarks from 
Mr. Archibald Smith, bearing upon the further question 
whether the head of the ship should be towards the north 
or the south. He stated that Mr. Evans had arrived at the 
curious conclusion that a steamer should be built with the 
head north, and a sailing vessel with the head south. And 
he gave a very sufficient reason for this, as follows :—When 
an iron vessel is built head north, her stern attracts the 
north end of the compass; and in this hemisphere the 
boilers and engines also attract the north end of the compass. 
Therefore, in a vessel which has boilers and engines in her 
the local attraction exerted upon the compass, which is 
placed between the stern and the engines, will be nearly 
neutralised, and vice versd. In the ether case—that of the 
sailing vessel—we have no attraction from before the com- 
pass to deal with, and when the vessel is built with her 
head south, the place where the magnetism of the hull 
changes from northerly to southerly is somewhere about 
the place where the compass is, and, therefore, that position 
will be a position of very little magnetic force, and conse- 
quently a desirable place for the compass. 

In the next place we may mention with advantage that 
the quality of the iron of with which the ship is to be built 
should be considered with reference to the compass. Mr. 
Kvans has made some highly interesting and important 
discoveries bearing upon this. He has shown that the 
employment of inferior iron has a direct and definite in- 
fluence upon the compass, and that the undue disturbance 
of the latter indicates the presence of the former with 
certainty. Assuming that the iron ships built for the 
Royal Navy are fair samples of good material—which he 
may fairly do, we presume, without crror—he found that 
the co-cfticient which expresses the effect of horizontal 
inductive magnetism amounted (in steam vessels) to 3 deg. 
or 3} deg. In many recently-built private vessels, how- 
ever, he tinds it reach to 5 deg. and 6 deg., or half a point 


of the compass. The Royal Charter had between 6 deg. | 


and 7 deg.; and there are recorded cases of 8 deg., and 
even more. ‘The Great Britain, on the other hand, which 


has proved herse:f a most execlleut vessel, in so far as the | 


quality of her material is concerned, is cited by the Liver- 
pool Compass Committce as a specimen of permanent 
magnetic qualities. And this brings us to observe that 
permanency of magnetism is found by Mr. Evans to be 
uniformly associated with small co-efficients of deviation. 
There are several ships in the Royal Navy which have gone 


through ten or fifteen years of sea service, often in the | 


southern magnetic hemisphere, and which have never had 
their magnetism much changed; and, as a rule, their 
inductive magnetism has been small. The Royal Charter, 
on the other hand, which, as we have seen, had great 
inductive magnetism, was a striking example of magnetic 
fluctuation. “ From the observations of Dr. Scoresby there 
appeared to be a nearly total inversion of the polarity of 
her topsides on her arrival at Melbourne, and the general 
conditions arising from the preponderance of what may be 
magnetically considered ‘ soft iron’ was prominent in the 
whole of her magnetic history as laid before us in the 
Liverpool Compass Committee Reports.” 

Supposing a ship’s hull is built with its keel in the proper 
position, its head in its due direction, and of iron of a 
suitable quality, the next thing is to provide for the exclu- 
sion of all iron, as far as possible, from the proposed 
neighbourhood of the compass. It is highly imprudent to 


place an iron deck, or any other mass of iron there; and | 


the Astronomer Royal gave the specific caution of having 
no iron stanchions, or vertical iron rods of any kind there ; 


and especially not to have any vertical iron rods whose | 


upper ends or lower ends are near the level of the compass. 
These rules are applicable to all classes of ships, and Mr. 
Evans affirms, from extensive observation, that there is not 
a greater cause of compass disturbance than inattention to 
simple fittings near the compass. We often sce it, he says, 
within 18 in. of the wrought-iron spindle or upright of the 
steering "wheel, which is capable of doubling the mag- 
netism of the entire hull. Again, a deck-house or bridge 
is selected, while a concealed iron beam of the former, or an 
iron vertical support of the latter, probably covered with 
brass, may ereate so much disturbance as to require a com- 
bination of magnets to compensate for this source of error 
alone. Further, Mr. Airy particularly urges the exclusion 
of iron deck beams from the neighbourhood of the compass. 
Besides the general objection attaching to them in common 
with other masses of iron, as liable to a change in the 
amount of sub-permanent magnetism, there is, as he says, 
the special objection that their induced magnetism appears 
to produce a very considerable effect when the ship is 
heeling. They may, however, be so introduced by a per- 
son of expericnee in these matters as to neutralise one of 
the effects of vertical beams, principally injurious in high 
magnetic latitudes. rae 

With regard to the position of the compass in the ship, 
other considerations besides the absence of iron come in, as 
we have partly seen already. In iron vessels built head to the 
north, it should be as far removed from the stern as may be 
practicable. In those built head to the south, it should be 
as near to the stern as convenient, without approaching sc 
close to the iron rudder head or taffrail as to be dominantly 
influenced by it. In vessels built east or west, there is little 
choice of position; and in those built on the inter-cardinal 
points, the position should be determined experimentally, 
the object being to secure a minimum action from the top 
sides. Again, ample clevation above the deck, and strict 
confinement to the middle line of the ship, are, says Mr. 
Evans, “ the primary conditions of position for every com- 
pass in an iron ship; and no compass, whether steering or 
standard, should be nearer the iron deck beam than 4 ft. 





For the steering compass this arrangement could be met 
by the elevation of the wheel, or by the employment of a 
vertical card for the helmsman.” The standard, or azimuth 
compass—the employment of which he hopes to see become 
general in the mercantile marine—requires, in iron ships, 
an clevation of at least 5 ft. or 6 ft. above the deck, and 
should be fitted on a separate and permanent pillar stand. 

There is one remaining suggestion which must, on no 
account, be lost sight of. On every suitable occasion we 
must reiterate the recommendation which Mr. Airy put 
forward last year, and which Mr. Evans repeats this, viz., 
that wherever it is practicable, owners should allow new 
iron ships to make short sea trips before their compasses 
are finally adjusted. It is. also important that after they 
are launched they should lie, during their equipment, with 
their heads in the opposite direction to that in which they 
were upon the stocks. This latter course being first 
adopted, and the ships then sent on a cruise, a few days’ 
motion at sea, under the tremor of their steam engines, will 
“shake out” nearly all the variable parts of their mag- 
netism, and then they may be swung, or have their com- 
passes finally adjusted for a sea voyage. 

We cannot better conclude this article than by expressing 
our deep sense of the benefit which is likely to result from 
the promulgation of the remarkable facts which Mr. 
Evans has developed and brought together in his recent 
paper, and some of the more prominent of which we have 
here endeavoured to state. We doubt not many of our 
readers will join us in thanking the author for the trouble 
he has taken to acquaint us with this somewhat abstruse 
but vital subject. 

FRENCH RAILWAY TRAFFIC. 

A rerers, issued from the French Ministry of Agriculture, Com- 
merece, and Public Works, affords an interesting comparative review 
of French railway traftic in 1859 and 1860, The receipts on the 
ancien réseau of the Northern, Eastern, Western, Orleans, Paris 
and Mediterranean (Lyons), Lyons and Geneva, Midi, Ceinture, 
Graissessac-Beéziers, Bess Alais, Anzin-Somain, and Carmaux- 
Albi companies amounted, in 1860, to £14,220,846, acquired on an 
average of 4,259 miles, as compared with £13,681,739, acquired in 
1859, on an average of 4,221 miles, showing an increase of £42 12s, 
per mile, or 3°02 per cent. The nouveau réseau receipts—Northern, 
Eastern, Ardennes, Western, Orleans, Paris and Mediterranean 
(Lyons), Dauphiné and Midi—amounted, in 1860, to £2,107,703, 
acquired on an average of 1,430 miles, as compared with £1,863,455 
| aequired, in 1859, on an average of 1,267 miles, showing an increase 

of £3 8s. 2d. per mile, or 0-21 per cent. Uniting both réseaux, the 
total receipts for 1860 were thus £16,3: re 
of 5,689 miles as compared with £15,545,194, acquired on an ave 
of 5,488 miles in 1859, showing an increase of £37 12s. 4d. per mile, 
or 1:33 per cent. It will be observed that the lines comprised in the 
| nowveau réseau ave far less productive than those of the ancien réseau, 
| but as the latter comprise the really trunk lines, this result was of 
| course to be anticipated. Having given general totals, we proceed to 
| illustrate the comparative earnings of each line :—Ancien réseau— 
Northern, £2,422,230 in 1860, acquired on an average of 599} miles, 
| 















against £2,281,290 acquired on average of 5894 miles in 1859, show- 
ing an increase of 4°42 per cent. per mile stern, £1,829,163 in 
1860, acquired on an average of 591} miles, against £1,671,465, 
acquired on an average of 577} miles in 1859, showing an increase 
of 6-91 per cent. per mile ; Western, £1,870,745 in 1860, acquired on 
an average of 538 miles, against £1,834,833, acquired on an average 
of 558 miles in 1859, showing an increase of 1°96 per cent. per mile ; 
Orleans, £2,663,015 in 1860, acquired on an average of 912} miles, 
against £2,614,677, acquired on an average of 9125 miles in 1859, 
showing an increase of 1°82 per cent. per mile; Paris, Lyons, and 
Mediterranean, £4,071,390 in 1860, acquired on an average of 87549 
miles, against £4,067,579, acquired on an average of 863} miles in 1859, 
showing a decrease of 1°20 per cent, per mile; Lyons and Geneva, 
£275,644 in 1860, acquired on an average of 147 miles, ag 
£261,693, acquired on an average of 1439 miles in 1859, showing an 
increase of 3°11 per cent. per mile; Midi, £940,969 in 1860, acquired 
on an average of 492} miles, against £810,483, acquired on an 
average of 4921 miles in 1859, showing an increase of 15°31 per cent. 
per mile; Ceinture, £68,622, acquired on 10} miles, against £62,488, 
acquired on 10} miles in 1859, showing an increase of 9°81 per cent. 
permile; Graissessacand Béziers, £12,234 acquired on 314 miles, against 
£13,215 acquired on 31} miles in 1859, showing a decrease of 7-43 
per cent. per mile; Bességes and Alais, £43,717 acquired on 194 miles 
against £43,991 acquired on the same mileage in 1859, showing a 
| decrease of 0°62 per cent. per mile; Anzin and Somain, £15,555, in 
1860, acquired on 114 miles against £13,184 acquired on the same 
mileage in 1859, showing an increase of 17°99 per cent. per mile; 
Carmaux to Albi, £7,562 on an average of 9} miles against £6,856 
acquired on the same mileage in 1859, showing an increase of 10:30 
per cent. Nouveau réseau—Northern, £5,361 acquired on an average 
of 7} miles (not opened in 1859); Eastern, £719,782 acquired on an 
average of 4484 miles against £702,747 acquired on an average of 
432 in 1859, showing a deerease of 1-26 per cent. per mile; Ardennes, 
£146,399 acquired on an average of 1014 miles against £131,508 
acquired on an average of 98 miles in 1859, showing an increase of 
7°25 per cent. per mile ; Western, £165,255 acquired on 1894 miles 
avainst £138,035 acquired on 176 miles in 1859, showing an increase 
of 11°11 per cent. per mile; Orleans, £180,333 acquired on 238 miles 
against 115,404 acquired on 176 miles in 1859, showing an increase 
of 14°57 per cent. per mile; Paris, Lyons, and Mediterrancan, 
£753,280 acquired on an average of 303 miles against £669,507 ac- 
quired on an average of 285 miles in 1859, showing an increase of 
d-e4 per cent. per mile; Dauphiné, £109,610 acquired on an average 
of 80 miles against £99,494 aequired on the same mileage in 1859, 
showing an increase of 10°16 per cent, per mile; and Midi, £29,681 
acquired on an average of 61) miles tinst £5,758 acquired on an 
average of 19} miles in 1859, showing an increase of 59-47 per cent. 
per mile, 

This year's traflie appears to be advancing in an accelerated 














































































ratio as compared with 1860, and the English lines are making a far | 


less rapid progress. 


Navan Exarxeers.—The following appointments have been made 
since our last :—William Todmer, second-class assistant-enginecr, to 
the Hero; William Smith, second-class assistant-engineer, to the 
Indus, for charge of the Goldtinch; and James H. Ferguson and 
John HL. Bradshaw, acting third-class assistant engineers, to the 
Indus, as supernumeraries ; Charles Lawrence, Edward Comley, 
Robert Phillips, and John Plowright, acting third-class assistant- 
engineers, to the Asia, as supernumeraries; Edward Parsons, acting 
first-class assistant-engineer, to the Fisgard, as supernumerary ; 
Robert J. Norman and William E. Gi ting third-class assistant- 
engineers, to the Indus, as supernumeraries ; Charles Moxley, chief 
wr, to the Indus, for charge of the machine ry ol the Himalaya, 
Edwin West, promoted to the rank of acting chief engineer in the 
Jasper : Charles J. Se rj ant and Joseph Lovering, promote d to the 
rank of chief engineers, and appointed to the Asia as supernume- 
| varies; Frederick N. Sutton, promoted to the rank of chief engineer: 

in the Vixen; James Ward, promoted to the rank of chief engineer 

in the Alert; William M. Chambers, first-class assistant-engineer, to 
the Fire fly ; John Jolly, second-class assistant engineer, to the 
















Hannibal; William Rumble, third-class assistant-engineer, to the | 
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THE PATENT JOUBNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 


7. DANIEL ALLEY Jounsox, Chelsea, Suffolk, Massachusetts, U.S., “ An im- 
prov ed method of constructing wooden wheels.”—Partly a communication 
from F. M. Gibson, Chelsea, Suffolk, Massachusetts, U.S.—Petition re- 
corded 2ad January, 1861, 

156, Wituiam Cuark, Chancery-lane, London, ‘ Improvements in compass 
protractors.”—A_ communication from Charles B. Wood, New York, U.S. 
—Petition recorded Wth January, 1861. 

236. WILLIAM SMytu and Marrngw Wastey, Coed Mawr Pool Mine, Carnar- 
vonshire, ‘Improvements in the mechanism or apparatus for crushing or 
breaking up ores, stones, and other hard substances.”—Petition recorded 
29 January, 1861. 

350, SipNey FRANKAU, Bishopsgate-street Within, London, “ An improved 
cigar or pipe rack, which is also applicable for other purposes.” 

358. WILLIAM Maurny, De Crespigny Park, Camberwell, Surrey, “ improve- 
ments in the process of manutacturing glutinous or viscous substances to 
be used in dressing textile fabrics, and for other such like purposes, or in 
brewing and distilling, and also in the apparatus to be used for the same 
and similar purposes.”— Petitions recorded 12th February, 1861. 

374. Aprauam Riprtey, Bridge-street, Blackfriars, and Wm.uamM HENRY 
STEVENSON, Duke-street, Adelphi, London, ** Improvements in the method 
of manufacturin id in the mode of constructing and forming pistons 
and piston rods.”—Peition recorded 13th February, 1861, 

376. Tuomas CopLey, Meerholz, Hesse, Germany, “ improvements in the 
manufacture of white lead, zine white, and glazing or potter's lead.”— 
Petition recorded Ath February, 1861. 

426. Freperick DeLacourt Biytu, Fenchurch-strect, and James Apair, 
Crane-court, Fleet-street, London, ** Improvements in machinery for 
forging nails and other articles."—A communication from John Hood 
New York, U.S, F 

428. JvuLes DuTiLLEUL, Rue St. Martin, Seine, France, “ An improved alarm 
whistle applicable to steam boilers, and indicating the level of the water 
therein.” 

434. Josuta James Warrs and Samven Harroy, Shoe-lane, London, “ Im- 
provements in the manufacture of music plates.”—Petitions recorded 21st 
February, 1861. 

450. WinLiAM WALKER, Liverpool, “Improvements in rocket guns and 
rocket harpoons, and appendages to be used therewith.”—A communica 
tion from Thomas Welcome Roys, Paterson, New Jersey, U.S.—Petition 
recorded 22nd February, 1861. 

487. James Youna, Limefield, Edinburgh, N.B., “ Improvements in heating 
apparatus.” —Petition recorded 25th February, 1861. 

496. Jous Henry Bartruowr, Ki treet, Holborn, London, ‘ An improved 
construction of rocking hor —Partly a communication from Jesse 
Adams Crandall, New York, U.S.—Petition recorded 26th February, 1861. 

500, WILLIAM WHALLEY, Manchester, ‘* Certain improvements in machinery 
for carding cotton and other fibrous substances.” F 

502. Henny Joskri FRANcIS HUBERT Foyeaux, Strand, London, “ Improye- 
ments in specula, and in plugs used in connection therewith.” 

506. Joun Tayior, jun., Roupell Park, Streatham, Surrey, ** Improvements 
in the construction of roofs for buildings, and in the manufacture of tiles 
suitable for use for this and other purposes.” 

508. Micnakn Henry, Fleet-street, London, ‘ Improvements in photo- 
graphy.”"—A communication from Gaspard Félix Tournachon, Boulevard 
St. Martin, Paris. — Petitions recorded 27th February, 1861. 

511. Eowarp Brasier, Victoria-road, Deptford, Kent, ** Improvements in 
machinery for treating flax, hemp, New Zealand flax, Spanish or China 
grass, and other vegetable fibres.” 

513. WitttaAM Joun Hay, Southsea, Hampshire, “An improved glue or 
composition, suitable for covering the caulking of ships and other like 
purposes, for uniting wood and other substances, for filling up seams, and 
for use as a waterproof glue or composition generally.” 

514. Rosen? Laine, Ince, near Wigan, Lancashire, ** Improvements in the 
treatment of certain ores containing metals, and in obtaining products 
therefrom.” 

515. Ronen Wrirram, Accrington, Lancashire, “ Improfed modes of heat- 
ing the feed water of steam boilers.” 

516. Joseru Witsox, Springticld Saw-mills, Manningham, near ‘Bradford, 
Yorkshire, * Improvements in means or apparatus employed in sawing 
wood,” 

517, Tuomas Newton, Long-acre, London, “ Improvements in the acecoutre- 
ments of horse soldiers’ and other saddles,” 

518. CHARLES Brstay, Rue Menilmontant, Paris, “Improvements in the 
manufacture and renovation of woven fabrics.” 

519. Rowert Tuompsox, New Charlton, Kent, “Improved machinery for 
cutting or sawing wood, stone, or any material capable of being cut or 
sawn by a rapid recjprocating motion of the cuttmy or sawing blades.” 

520, WiLtiAM Rost and THomAs Crowber, Gun-docks, Wapping, “ Improve- 
ments in apparatus employed for raising and supporting ships and vessels,” 
—Petitions recorded 28th February, 1861. 

521. WitttamM GaLLoway and Joun GaLLoway, Manchester, “ Jmpppvements 
in moulding wheels and other metal articles,” 

522. Joun WiLLiAM Mort, Lea Bridge d, Clapton, Middlesex, “ Improve- 
ments in purses, bags, reticules, pocket-books, dressing-cases, and other 
similar portable receptacles.” 

525. Epwarp Tomas Hugues, Chancery-lane, London, “ Improvements in 
time pieces."—A communication from M, Philippe, Paris. 

526. Groner Smiru and JAMES Carrick, Glasgow, Lanarkshire, N.B., “ Im- 

provements in commodes or closets, and in bathing, washing, and other 

sanitary apparatus,” 

27. Roorr Howoxrn, Blackburn, Lancashire, “Certain improvements in 

the manufacture of healds for weaving, and in machinery or apparatus 

connected therewith,” ’ 

523. Levi Lemon Soversrien, Strand, London, “ An improved agricultural 
implement for cultivating land, and for sowing seed.”—Partly a commu- 
nication from Guiden Huntington, Noridgeville, Oxford, Canada Wes 

529. MicnAkL Henry, Fleet-street, London, “ lmprovements in distilling 
and rectifying, and in apparatus employed therein.”—A communication 
from M. Ley, Boulevard St. Martin, Paris, 

530. Eversivs Biren, Parliament-strect, London, and Herrman Dirs 
MeRTENS, Margate, Kent, “ Improvements in the permanent way of 
railways.” —Petitions recorded 1st March, 1861. 

531. Joun Ex.as, Joun Stringer, and Joun Bravock, Droylsden, Lancashire, 
“Certain improvements in apparatus for lubricating the piston-rods, 
valve-rods, pistons, and valves of steam engines, and other rods or straps 
to which a to and fro motion is given.” 

532. AncuimaLd Kennepy Invine, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in apparatus for stamping or marking letters or similar articles.” 
533. Rorert Grirrivus, Mornington-road, London, “ Improvements in the 

arrangement and construction of armour or iron clad steam or other 
hips.” 

535. WintiAM Henpry, Thistle-street, Mutchesontown, Glasgew, Lanark- 
shire, “‘ lmprovements in the building of boilers and boiler flues for the 
consumption of smoke.” 

536. Epwarp Joskrm Hueurks, Manchester, ‘Certain improvements in 
knitting machines.” — A communication from the McNary Knitting 
Machine Company, New York, U.S. 

537. CUARLES STEVENS, Charing Cross, London, “ An ointment for the cure 
of sores.”—A communication from Mare Péne, Rue Laffite, Paris. 

539. Groner GRANT SANDERSON, Park-gate Lronworks, near Rotherham, 
Yorkshire, “liaaprovements in furnaces used in the manufacture of 
armour plates for ships and other structures.” 

540. Jacgurs Berxanp Cuavssenor, Kue St, Appoline, Paris, “ An improved 
apparatus for drawing off smoke and gases,” 

541. Sevastiano Borruni, Islington, London, “ Improvements in apparatus 
for weaving.” 

542. Winuiam Epwarp Newrox, Chancery-lane, London, “ Improved ma- 
chinery for folding paper.”"—A communication from Daniel Francis 
Buckley and Bradbury Poor Cilley, Manchester, New Hampshire, U.Se— 
Petitions recorded 2nd Murch, 1801. 

543. Erika Sanen, Moorgate-street, London, “ Improved apparatus to be 
used in the manufacture of paper, applicable also to controlling the 
motion of travelling webs and fabrics.".—A communication from F, 
Iluy, Belgium, 

545. Joun James, Princes-street, Leicester-square, London, “ An improved 
instrument for sharpening slate pencils, black lead pencils, lead pencils, 
crayons, and such like articles.” 

547. SaMvueL ANvERSON EMEr Arundel-street, London, “ Improvements in 
portable apparatus for transporting locomotive engines and trains from 
one line of rails to another.” 

548. Rowerr Meunrruy, Crumlin road, Belfast, Antrim, “ Improvements in 
looms for weaving.” 

540. Hermann Hiesci, Berlin, Prussia, “ lmprevements in insulating and 
eovering the conducting wires used for telegraphic purposes,” 

550. Groner Winson, jun., Shetlicld, ** An improved construction of railway 
buffer.” 

551. Autrey Vincent Newvox, Chancery-lane, London, “ An improved 
construction of hook for hook and eye fastenings.”—A communication 
from Alvin Childs Mason, Henry Hubbard Mason, and David McAllister 
Smith, Springfield, Windsor, Vermont, U.S. 

552. WittiamM Epwarb Newron, Chancery-lane, London, “ Improvements 
in machinery for making bullets.”"—A communication from Richard 
Gornall and William John Hooper, Baltimore, Maryland, U.S, 
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James Watt; Jobn Muir, third-class assistant-engineer, to the | 553. Wuwtias Kay, Bolton-le-Moors, and Isaac Kay, Lever Bridge, near 


Victor Emmanuel; Joseph Gill, acting third-classassistant-engineer, | 
to the Dauntless; Henry Bunting, acting third-class assistant- 
engineer, to the Hero. 


Bolton-le-Moors, Lancashire, ‘ lmprovements in machinery for doubling 
and double twisting yarn.”—Petilwns recorded 4th March, 1361. 
55. Tuomas Scott, Newcastle, County Down, Ireland, “ Improvements in 
the construction of roadways and tramways,” 








194 


THE ENGINEER. 





Marcu 22, 1861 











656. Epwis Wurrraker and Jeremian Cuare, Hurst, Lancashire, “ Improve- 
ments in machinery or apparatus for preparing cotton or other fibrous 
materials to be spun.” 

657. WituiaM Hair Hasever, Vyse-street, Birmingham, “ Improvements in 
joints or hinges for jewellery and other articles having or admitting of 
metal joints or hinges, also for improvements in the manner or means of 
ey 2 such articles by or with such joints or hinges.” 

558. Joun Monty Carter, Somerset-house, M th, “1 

boots or other coverings for the feet.” 


in 














559. George Henry Birkseck, Southampton-buildi Chancery-lane, 
London, “‘ Improvements in pistons for pumps, steam engines, or other 
purposes.” —A ication from Narcisse Ponche, Joseph Scellier, and 


Marie Pierre André Brasseur, Paris. 

560. Ropert BREARLEY, jun., Batley, Yorkshire, ‘‘ Improvements in treating 
woollen and union cloths for surface finish.” 

561. Emite ALcan, Colenian-street-buildings, London, “‘ A method of simul- 
taneously marking and piercing or perforating plates of metal, cardboard, 
paper, and other material employed in looms for weaving figured fabrics,” 
—A communication from Michael Alcan, Paris. 

562, Cuartes Hanson, Haymarket, London, “ An improved method of 
igniting or firing gunpowder, gun cotton, and other like explosive com- 
pounds in large and small fire-arms and ordnance, applicable also to the 
firing of explosive compounds generally.” 

663. ALYRED Vincent Newton, Chancery-lane, London, ‘Improved ma- 
chinery for forging horse-shoe nails, spikes, and other like articles.”—A 

ication from Benjamin A. Mason, Newport, Rhode Island, t 

663. WittiAM Epwarp Newton, Chancery-lane, London, “An improved 
fastening for buttons, studs, breast-pins, brooches, and other articles.” —. 
communication from W. Kuplenschmidt, New York, U.S. 

AnpREW Ginson Cornett, Glasgow, Lanarkshire, N.B., ‘ Improve- 
ments in constructing and draining floors, suitable for stables and other 
nlaces.”” 

567. Joun Henry Jounson, Lincoln’s-inn-fields, London, Improvements in 
apparatus for administering 1 1 and voltaic baths.”—A communi- 
cation from Edmond Hiffelsheim, Gustave Hagen, and Paul Baudet, Paris. 
— Petitions recorded 5th March, 1861. 

668. Groner Bexnyamin VAUGHAN ARBUCKLE, Charlton, Kent, and Tomas 
Scorr, Bedford-street, London, ‘* An improvement in the locks of fire- 
arms.” 

570. Joseru STaTHAM, Salford, and WitiiaAmM StatTuaM, Openshaw, Lanca- 
shire, ‘ Certain improvements in machinery or apparatus for mowing and 
reaping.” 

672. Gronax Esknoime, Rotherham, Yorkshire, “ Improvements in appa- 
ratus for regulating the supply of water to water-closets, and for other 
purposes where an occasional or intermittent supply is required.”— 
—Peditions recorded 6th Mareh, 1861. 
























Patents on which the Stamp Duty of £50 has been Paid. 
548, Wittiam Warp, Smethwick, Staffordshire. —Dated 17th March, 1858. 
618. Joun Cowpery Martin, Fern-cottage, Charlewood-road, Putney, 

Surrey. —Dated 15th March, 1858. 

661. ALEXANDER ANGUs CROLL, Coleman-street, London.—Dated 18th 
March, 1858. 

632. DANIEL GALLAFENT, Stepney Causeway, Middlesex.—Dated 16th March, 
1858. 

538. WILLIAM Srertinivs CLARK, Atlas-works, Upper Park-place, Dorset- 
square, London.—A communication from Walter A. Wood, Hoosick Falls, 
New York, U.S8.—Dated 17tlf March, 1858. 

5660. AuYrep Vincent Newton, Chancery-lane, London.—A communication. 
—Dated 18th March, 1858. 

579. Lampert CowFiL, Adelphi, London.—Dated 20th March, 1858. 

687. WiLLiaAM Epwarp Newton, Chancery-lane, London.—A communica- 
tion from Couillard and Co., Paris.— Dated 20th March, 1858. 

681. FRANCOIS Haxck, Place de la Reine, Brussels, Belgium.—A communi- 
cation.—Dated 25th March, 1858. 

651. Benjamin Burrows, Leicester.—Dated 27th March, 1858. 

653. JAMES Weicn, Southall, Middlesex.—Dated 27th March, 18538. 

664. Henry BrockLenank, Coventry, Warwickshire.—Dated 19th March, 





1858. 
569. THOMAS CHAKLES MepwiN, Clayton-place, Kennington-road, Lambeth, 
Surrey.—Dated 19th March, 1858. 





Patents on which the Stamp Duty of £100 has been Paid. 
641. George HarMAN Bartu, Mornington-crescent, Hampstead-road, 
London.—Dated 17th March, 1854. 
658. CLAUDE ADRIEN BERNARD CHENOT, Boulevard St. Martin, Paris. —Dated 
20th March, 1854. 
646. Joun Hick, Soho Lronworks, Bolton-le-Moors, Lancashire.—Dated 18th 
March, 1854. 





Notices to Proceed. 
Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 


2706. Groner Daviks, 
-A communication from Messrs. Keller and Co., 


in travelling bags.” 
aris 











2707. E. Freeman Prentiss, Philadelphia, U.S., “ Improvements in the 
combination of chemical materials forming a * mordant’ for dying wool 
and woollen goods.” 

2708, Evisan FREEMAN PRENTISS, Philadelphia, U.S., ‘* A new detergent.”— 
Petitions recorded 6th November, 1560. 

2721. WitttamM Birks, sen., and WiLLIAM Birks, jun., Nottingham, “ Im- 
provements in bobbin net or twist lace machinery.” 

2726. Eutas Hows, jun., Oxford-street, London, *‘ Improvements in pro- 
jectiles."—A communication from John Webster Cochran, New York, U.S. 

2731. Tuomas Costey, Meerholz, Hesse, Germany, “ Improvements in the 
method of treating poor ores of copper.” 

2732. Epwarp SAnissury, Preston, Lancashire, ‘* An improved mixture or 
solution to be applied to pickers, picking-bands, straps, sole leather, and 
such like materials, in order to harden them and render them more last- 
ing.” —/etitions recorded 6th November, 1860. 

2734. Pav WALKER ReNNEL, Plumstead, Kent, ‘ Improvements in the 
method of, and apparatus for, treating green, semi-green, or undried 
vegetables or plants, in order to reduce their fibrous portions to a pulp: 
and also ia the application of the said pulp, when so made, to the manu- 
facture of paper.’ 

735. Joun CLARK, Strand, London, “ Improvements in outside shop-lights.” 

2737. Joseru and Epmunp Ratcuirr, Birmingham, “ Certain improvements 
in lamps for lighting vestibules, halls, or other like places.” 

2739. Joun Cuurcn, Boxworth, Cambridgeshire, **A brick and tile ma- 
chine.” 

2740. Ricard ARrcuIBALD BRooMAN, Fleet-street, London, ‘ Improvements 
in liquid and fluid meters."—A communication from Louis Constant 
Uhler, Paris.—Petitions recorded 7th November, 1860. 

2750. WitLiAM FRepertck Henson, New Cavendish-street, Portland-place, 
London, * Certain improved fabrics made entirely or partially of alpaca 
or mohair,” — Petition recorded 8th November, 1860, 

2761. JAMES CHESTERMAN, Sheffield, Yorkshire, ‘‘ Improvements in tents, 
marquees, and other like articles, parts of which are applicable to 
umbrellas and parasols, also in machinery for manufacturing parts 
thereof.”—Petition recorded 9th November, |860. 

2763. WILLIAM Srence, Chancery-lane, London, ‘ Improvements in breech- 
loading fire-arms. A communication from Edward Maynard, Washington, 
Columbia, U.S. 

2765. Fortune Trovve, Rue du Bouoli, Paris, ‘ A system of publicity -alled 
*memento agenda,’ otherwise an illustrated general cabinet and pocket 
agenda,” 

2767. Joun GieN, Glasgow, Lanarkshire, N.B., ‘Improvements in mauchi- 
nery, apparatus, or means for engraving or producing printed surfaces.” — 
Petitions recorded 10th November, 1860. 

2776. Marc ANTOINE FRANCOIS MENNoNS, Rue de l’Echiquier, Paris, “ Im- 
provements in the motive mechanism of cabinet organs and other cylinder 
musical instruments of that class,”—A communication from Ludovico 
Gavioli, Paris. 

2777. Marnie Lovis Hennionnet and Lroronp OcTAVE Boenigve, Rue de 
I'Echiquier, Paris, ** Improvements in the treatment of fossil and other 
mineral phosphates of lime.” 

2778. MARC ANTOINE FRANCOIS MENNONS, Rue de l’Echiquier, Paris, “ Certain 
improversents in the construction of organ pipes.”—A communication 
from Claudio Gavioli, Paris. 

2781, WiLLiAM Ropgrts, Millwall, Poplar, ‘ Improvements in pumps.” 

2783. Joun Juckks, Newgate-street, London, ‘* Improvements in stoves and 
fire-places."— Petitions recorded 13th November, 1860. 

2789. Ricuarp FurnivaL, Manchester, *‘ Improvements in machinery or 
apparatus for cutting paper, textile fabrics, and other articles or mate- 
rials.” 

2791. Wituiam Rorertson, Manchester, and Jous Muik Hetuerineton, 
Vulean Works, Manchester, ‘Certain improvements in mules for spin- 
ning.”"—Petitions recorded 14th November, 1860. 

2798. Joun Scnoriety and Mites Scnorm.p, Oldham, Lancashire, “Certain 
improvements in machinery or apparatus for doubling yarns of cotton or 
other fibrous materials.” 

2800. Joun Crooke, Manchester, ‘‘ Certain improvements in the method or 
means of packing bales of goods or merchandise by means of the hydraulic 

wes. 

2803. Grore@r Bagstiaw, Preston, Lancashire, “An improved arrangement 
of the flues of steam boilers for consuming smoke.” 

2808, RICHARD ARCHIBALD BrooMAN, Fleet-street, London, “ Improvements 
in sword bayonets and other swords.”—A communication from Frangois 
Jules Manceaux, Paris.—Petitions recorded 1ith November, 1860. 

2812. JRAN CrRILLE Marivs Brziat, Rue de Malte, Paris, ‘* Improvements in 
the means or apparatus employed for permitting, stopping, and regulating 
the passage of steam, water, and gases,” 

































2816. JEAN Baptiste MourGvuet, Rue Boucher, Paris, ‘Improvements in 
fire-arms and ordnance, and in projectiles used therewith.” 

2820. Tuomas WeLTox, New Compton-street, Soho, and Epwarp Henry 
Crapock Moncktox, Parthenon Club, Regent-street, London, ‘‘ Improve- 
ments in the application of electricity or magnetism to the human body for 
the relief of pain and cure of disease.” 

2821. RICHARD ARCHIBALD BroomMAN, Fleet-street, London, ‘‘ Improvements 
in joining or connecting together pipes and tubes.”—A communication 
from Louis Alexandre Farjon, Paris. 

2822. WILLIAM Henry Woopuovst, Parliament-street, London, ‘* An im- 
proved method of, and instrument for, measuring distances.” 

2823. WILLIAM LyNALL Tuomas, Southsea, Hampshire, and Henry Perciv au 
DE Batue, ** Improvements in the construction of plates or shields for the 
purpose of resisting shot and other projectiles.”—Petitions recorded 16th 
November, 18.0, 

2845, ALFRED VINCENT Newton, Chancery-lane, London, ‘‘ An improvement 
in the construction of spring hinges. communication from George 
Bowen Piersson, New York, U.S.—Peti’ions recorded 20th November, 1860. 

2862. RosertJosson, Dudley, Worcestershire, ‘*‘ Improvements in moulding 
articles of earthenware or porcelain, and in apparatus used therein.”— 
Petition recorded 22nd November, 1-60, 

2867. Groroe Epwarb Derina, Lockleys, near Welwyn, Hertfordshire, ** Im- 
provements in the permanent way of railways.” 

2873. JAMES ANDERSON, Farringdon-street, London, ‘‘ Improvements in 
preparing potatoes for boiling or cooking.” —Petition recorded 23rd Novem- 
ber, 1860, 

2883. Ropert Harrison and GrorGe TayLor, Bacup, Lancashire, ‘‘ Improve- 
ments in machinery or apparatus for preparing cotton and other fibrous 
substances for spinning.” 

2891. Waurer Leigu, Goulden-terrace, Richmond-road, Dalston, London, 
“An improved indicator for railway carriages.”—Petitions recorded 24th 
November, 1 

2929, HENRY GILBEE, South-street, Finsbury, ‘‘ Improvements in welding.” 
—A communication from Michel Helson, Paris,—Petition recorded 20th 
November, 1860, 

2063. Epwarp Tuomas Huaues, Chancery-lane, London, “ Improvements in 
treating and decomposing fatty matters, and in the machinery or appara- 
tus employed therein.”—A communication from L. Martin, Rue St. 
Jacques, Paris.—Petition recorded 3rd December, 1860. 

2039. Henny Jorpan, Liverpool, “Improvements in the construction of 
Ships or other vess —Petition recorded 6th December, 1860. 

3021. AvoLrne Joseru Finuierre, Rue Amelot, Paris, “ Improvements in 
presses for copying, stamping, and embossing.”—Petition recorded 10th 
December, 1860. 

3046. Henry Haut, Stack Steads, Lancashire, ‘‘ Improvements in machinery 
or apparatus for spinning and doubling fibrous materials.”—Petition re- 
corded:12th December, 1860. 

3181. CLaupE PALL, Nogent-sur-Marre, near Paris, ‘“‘ Improvements in the 
apparatuses and process for producing photographie pictures without 
working in dark rooms.”—Petition recorded 28th December, 1860. 

148. FREDERICK GEORGE SANDERS, Poole, Dorsetshire, ‘* Certain improve- 
ments in the constrection of boxes for containing earth for growing shrubs 
or trees, which improvements are also applicable for paving, flooring, 
building, and other purposes.” 

151. Henry VANveRcruyce, Cour du Trent Juillet, Bordeaux, France, 
“ Improved means or apparatus for lowering or striking the masts of ships 
at sea with sails and courses set.” 

156. Wituiam CLARK, Chancery-lane, London, “ Improvements in compass 
protractors.”—-A communication from Charles B, Wood, New York, U.S. 
— Petitions recorded 19th January, 1861. 

184. JAMES DEAKIN and Joun CRESSWELL, Birmingham, ‘ Certain improve- 
ments in shutters.”—Petition recorded 23rd January, 1861. 

196. WittiamM Lonamaip, Inver, Galway, Ireland, “ Improvements in the 
manufacture of iron and steel.”—Petition recorded 24th January, 1861. 

316. Micnarn Joun Stark, Norwich, ‘ Improvements in the preparation of 
colouring matters for dyeing, staining, or printing fabrics, stuffs, and 
yarns of cotton, silk, or wool, or such like substances,” 

323. WILLIAM Morris, jun., Kent Waterworks, Deptford, Kent, “ Improve- 
ments in valves.”— Petitions recorded 8th February, 1s61. 

334. Josian GrorGk JENNINGS, Holland-street, Blackfriars, Surrey, ‘ Im- 
provements in capsules or covers for the necks or ends of jars, bottles, and 
other vessels and hollow tubes or bodies.”—Petition recorded 9th February, 























1861. 
| 341. WittiAM Epwarp Newton, Chancery-lane, London, “ Improvements in 


floating structures.”— A communication from Thomas Schofield and 
Robert Schofield, Grass Valley, Nevada, California, U.S Petition recorded 
11th February, 1861. 

410. ALFRED VINCENT Newton, Chancery-lane, London, ‘‘ An improved mode 
of coupling the rails of railways A communication from Joseph M. 
Heard, Prairie Station, Monroe, Mississippi, U.S.—Petition recorded 19th 
February, 1361, 

455. Ronert Musuet, Coleford, Gloucestershire, “ An improvement or improve- 
— in the manufacture of cast steel.” — Petition recorded 22nd February, 
S61. 













469. Lupwia Pon, Offenbach, Germany, “ Improvements in albums or 
books for holding photographs, engravings, and other representatio 
in binding together sheets or pieces of pasteboard, or such like stiff 
materials especially for the purpose of forming such albums or books.”— 
A communication from Paul Luz, Offenbach, Germany. 

473. Ronert Musuet, Coleford, Gloucestershire, ‘* An improvement or im- 
provements in the manufacture of cast steel.”—Petitions recorded 23rd 
February, 1861. 

486. James Youne, Limefield, Edinburgh, N.B., ‘‘ Improvements in appa- 
ratus for the treatment or distillation of bituminous substances,” 

487. James Youna, Limefield, Edinburgh, N.B., ‘* Improvements in heating 
apparatus.” — Petitions recorded 25th February, 1861. 

491. Ropert TieRNAN, Liverpool, ‘An improved apparatus for drawing 
liquid substances from vessels containing the same.”—Petition secorded 
20th February, 1861. 

516. Joseru Witsox, Springfield Saw Mills, Manningham, near Bradford, 
Yorkshire, “ Improvements in means or apparatus employed in sawing 
wood.” —Petition reco: ded 28th February, 1>61. 

526. GeorGE SMiti and JAMES Carrick, Glasgow, Lanarkshire, N.B., ‘‘ Im- 
provements in commodes or closets, and in bathing, washing, and other 
sanitary apparatus.”—Petition recorded let March, tsul. 

536. Evwarp Josep Hugues, Manchester, ** Certain improvements in 
knitting machines.".—A communication from the McNary Knitting 
Machine Company, New York, U.S. 

542. WituiAmM Epwarp Newton, Chancery-lane, London, “ Improved machi- 
nery for folding paper.”—A communication from Daniel Francis Buckley 
and Bradbury Poor Cilley, Manchester, New Hampshire, U.S.—Petitions 
recorded 2nd March, 1561. 

560. Rovert Brearuey, jun, Batley, Yorkshire, “ Improvements in treating 
woollen and union cloths for surface finish.” 

563. ALFRED VINCENT Newtox, Chancery-lane, London, ‘‘ Improved machi- 
nery for forging horse shoe nails, spikes, and other like articles.”—A com- 
munication from Benjamin A. Mason, Newport, Rhode Island, U.S.— 
Petitions recorded 5th March, 1561. 
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And notice is hereby given, that all persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Jourual) in 
which this notice is issued. 





List of Specifications published during the week ending 
16th March, 1861. 
1860, 7d. ; 1892, 10d. ; 1901, 3d. ; 1903, 5d, ; 1904 
3d. ; 1908, 7d. ; 1909, 3d. ; 1910, 6d. ; 1911, bd. 5 19 
; 1917, 3d. ; 1918, : 1919, 10d. ; 1 
Ls 5 1 


> 1925, Td. ; + 1927, 


s. 2d. ; 1905, 7d. ; 1906, 
1. ; 1914, 10d. ; 1915, 
. > 1922, 8d. ; 1923, 


, Sd. ; 1929, Od. 5 































1930, 3d. ; 1 
1937, 3d. ; 1 
1944, 3d. 51 
1951, 4d. 5 1% 
dd. 2 1953, Sd. 5 
*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-ottice order, made payable to him at the Post-ottice, High Holborn. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
2110. W. E. Newtox, Chancery-lane, London, ‘* Air engines.” —A communi- 
cation. —Dated 31st August, 1860. 

In all air engines operated under condensed pressure, as hitherto con- 
structed, the motive force of the working piston has been found inadequate, 
owing, principally, to the rapid diminution of the acting pressure by expan- 
sion during the movement of the piston from end to end of the cylinder. 
By the present invention such diminution of the acting pressure towards 
the end of the stroke is not only obviated, but by means of the present im- 
provements the pressure, as well as the effective force of the piston, may be 
sensibly augmented as it approaches the termination of the stroke. These 








objects are accomplished by placing two cylinders (which the inventor calls 
equilibrium cylinders) in a direct line at a certain distance from each other ; 
close to these cylinders is placed a strong air-tight vessel or series of vessels, 
to which heat is applied, and also another strong air-tight vessel or series 
of vessels kept cool by the application of cold water or currents of atmo- 
spheric air. Within each of the equilibrium cylinders a hollow piston 
(which may be called the “ eqilibrium piston”) is made to operate, and both 
pistons are connected by a long piston of relatively small diameter, 
resembling the ram of a hydraulic press. This piston, which the inventor 
calls the working piston, passes through air-tight stuffing-boxes in the 
heads of the equilibrium cylinders. The working piston is connected with 
the driving-crank of the engine by a cross-head and side-rods, or by beams 
and connecting-rods as in steam engines. By means of an air-pump operated 
by auxiliary power atmospheric air is charged into the equilibrium cylinders, 
and into the heater and cooler, but this is effected in such a manner that a 
greater pressure is charged into the heater than into the cooler. The 
pressure in the equilibrium cylinders will vary as will be hereafter explained. 
By means of certain connecting pipesand valves an alternating communication 
is established between the heater, the cooler, and the equilibrium cylinders, 
the arrangement being such that both ends of one equilibrium cylinder are 
simultaneously in free communication with the heater, whilst both ends of 
the other equilibrium cylinder are at the same time in free communication 
with the cooler. The pressure in the heater being greater than in the 
cooler, the working piston will be forced from or out of the cylinder which 
is in communication with the heater, and into the cylinder communicating 
with the cooler. When the working piston has completed the stroke, the 
communications between the equilibrium cylinders and the heater and 
cooler are reversed by valves operated as in non-expansive steam-engines, 
and thus a continuous motion is produced. The greater column of air with- 
drawn from the heater than that which is returned is compensated for by 
the dilatation caused by heating the air during its passage through the 
heater or heaters. 
2115. J. C. BowLer, Bowden, near Manchester, “ Obtaining inotive power.”— 
Dated 1st September, 1860. 

The inventor arranges or constructs a machine or apparatus consisting of 
a combination of levers with their fulerums adjusted in or about their 
centres, so that they shall move or revolve when first put in motion by the 
power of gravitation ; the power to set the said revolving levers in motion 
may be obtained by any self-existent natural force, such as steam, air, water, 
or any elastic or solid substance, which, by ing either an upward or down- 
ward pr sure to the revolving levers, will keep them in motion and give the 
necessary motive power.—Not proceeded with, 


CLass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, Har- 
ness, §c. 









2112. F. ALLEN, Seymour-plice, Bryanstone-square, London, “ Dumb jockey, 
used for the breaking and training of hovses."—Dated 1st September, 


This “dumb jockey” is constructed as follows:—An upright bar of 
wrought-iron is supported upon an arch into which it screws or rivets ; the 
lower sides of the arch on each side rest upon hinges which join it to two 
clams, which, by the help of the hinges, will fit a horse of any size. Upon 
the upright bar is a cross-bar through which the upright fits. The cross-bar 
is capable, by a screw and countersunk holes, of being elevated or lowered 
to any given height, from the level of the saddle to the height of the 
shoulder of a man of ordinary size. Upon the cross-bar are two springs 
having the action of a man’s hand upon the horse’s mouth, which can be 
brought close together or separated from each other to « distance equal to 
that which a man could gain in separating his hands. The principle is that 
the springs at the option of the breaker can be closed or separated, 
and also that the cross-bar can be raised or lowered to any given 
point corresponding to that at which a man can place his hands.—vt pro- 
ceeded with. 

2123. W. H. Muntz, Millbrook, Hunts, © Relieving the strain upon ships’ 
cables.” — Dated 3rd September, 1860. 

The patentee purposes to effect the object of this invention by so mount- 
ing the windlass that, instead of being a rigid fixture to the deck of the 
vessel, it shall be capable of sliding slightly fore and aft thereon, and con- 
necting it to a strong buffer spring, so that the pull or strain upon the cable 
will always be an elastic one, instead of its being a rigid, dead strain as 
heretofore. 

2141. J. Coorer, Bilston, ‘ Railways, railway carriages, dc."—Dated 5ih 
September, 1860. 

The First part of this invention consists in an instrument for indicating 
the speed of a railway train, which acts by means of a coloured fluid rising 
in a flat ground glass tube. Another part of the invention consists in an 
instrument or apparatus for displaying to passengers on railways the name 
of the station they are approaching, and the number of minutes to elapse 
on the journey between different stations. Another part of the invention 
consists in an improved railway switch which moves down a smooth incline 
into its place when the weight of a train comes upon it; when the 
weight of the train is removed, afweight attached'to the point returns 
it back to the place whence it started, leaving the main track or line of rail- 
way open. Another improvement in switches consists in having the points 
alternately to rise and fall when moved by reverse turning plates upon a 
shaft moved by a connecting-rod and balance weight. Another part of the 
invention consists in improvements in railway carriages. For this purpose 
a carriage is divided into two compartments—one-fourth for first-class 
passengers, and three-fourths for second-class passengers. There is a passage 
between the seats, and the entrance doors are at each end. The first-class 
compartment is partitioned off by light sliding glass doors and curtains ; 
the interior is divided also by light sliding glass doors into compartments 
large enough to receive five strong portable easy study chairs, each with a 
small table at the right arm large enough to support a small book or sheet 
of note paper. By means of the sliding partitions two or more compart- 
ments may be thrown into one. The second-class seats will not be partitioned 
off from the alley, but will have revolving backs, so that passengers may 
always face (if they wish so) the direction in which they are going. Another 
part of the invention consists in constructing and working railway carriages 
for receiving and leaving passengers at stations, and for conveying them to 
and from trains without stopping.—Not proceeded with. 

2151. J. Davies, Manchester, “* Applica‘ion of material to the manufucture of 
coupling apparatus.”—Dated 6th September, 1860. 

This invention consists in working couplings for locomotive engines, 

tenders, and railway carriages of steel.—Not proceeded with, 


CLass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Sc. 


2006. J. Boort, Lille, France, ** Improvements in the manufacture of various 
weavings in bobbin net, and in machinery for the same.”—Dated 2th 
Auoust, 1860. 

This invention consists in manufacturing fabrics which resemble the net 
or lace known in France as “‘ point d’ esprit,” and in certain machinery for 
the purpose. The chief feature of resemblance between the fabrics which 
the inventor produces, and which he designates ‘‘ Point Imperial” fabrics, 
consists in the existence of spots or ‘* points ” at uniform intervals in the 
substance of the fabric, such spots or points being produced by the multi- 
plication and crossing of the threads at such intervals. But whereas in the 
** point @ esprit ” fabric both the foundation of the fabric and the spots or 
points are of the same material, and therefore of the same colour, nearly all 
the carriages being employed at the same time for producing both the 
foundation and the spots or points, in this improved fabric he assigns the 
production of the spots or points exclusively to certain carriages, the others 
producing the foundation ; or he sometimes forms part of the foundation 
with one set of carriages, and part with another set ; by both of which pl 
he is enabled to form the fabric of various materials, and, consequentl) 
various colours likewise. In carrying out these improvements he prefers to 
employ a circular frame, to which he applies, for the purposes of this inven- 
tion, the following appliances :—Upon the pushing bar he places a rod, and 
upon the spindle of the frame a circular dise carrying a projecting piece, 
and between this rod and dise a lever carrying a short projecting arm and @ 
circular segment, the whole being so disposed that, at each revolution of the 
machine, the rod receives a reciprocating motion, and clears a passage for a 
half carriage or pusher placed in the guide or comb of the frame. The to- 
and-fro motion imparted is designed to prevent the change of the frames, 
whilst all the carriages change at each revolution of the machine. _ This half 
carriage provides the means of employing an even number of carriages, and 
of assigning to them different functions. He can also vary the design pro- 
duced to any extent, it being only necessary for this purpose that the 
number of the carriages employed shall always be divisible by the number 
required to produce the spots or points. 

2029. W. W. Cannon and R. Jackson, Bolton, “‘ Apparatus for spinning 
colton and other jibrous substances.” — Dated 23rd August, 1s60, 

This invention relates to a novel method of breaking or checking the speed 
of the backing off shaft in mules for spinning. The improvement consists 
in the novel application of fast and loose pulleys to the twist pulley shaft, 
which are driven from a main driving shaft overhead or elsewhere, 
and in an opposite direction to the twist pulley shaft. When 
sufficient twist has been given to the yarn, and the spindles com- 
mence winding on, a tappet on the knocking off shaft strikes against the 
end of the strap guide lever, and transfers the strap on to the first pulley, 
and in consequence of the strap running in a contrary direction to the 
twist pulley, it acts as a gradual brake to the speed of the backing off shaft, 
and renders it easier of regulation by the operative in attendance,—Not 
proceeded with, 
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Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

2109..W. F. SNownen, Gray’s-inn-road, London, “ Machine for cutting 
chaff.”—Dated 31st August, 1860. 

This invention cannot be described without reference to the drawings. 
2129. W. H. DeLaMaRE, Hackney-road, London, “ Machinery for cleansing 

and peeling grains and seeds.” —Dated 4th September, 1860. 

This jnvention consists of a machine in which an inclined cylinder 
revolves within a fixed casing or corresponding shaft, to the inside surface 
of which brushes are attached, which, on the grain and seeds being thrown 
against them, effect the cleaning and peeling operation. The cylinder has a 
rough surface or covering, or is suitably arranged for carrying the grain 
with it in its revolution. Towards one end a portion of the casing is com- 
posed of wire cloth.—WNot proceeded with. 

2159. A. D. Lacy, Knayton, Yorkshire, and W. C. Homersuam, Adelphi- 
terrace, ‘* Machinery and implements for cultivating land.”—Dated 7th 
September, 1860. 

This invention consists, in the First place, in the combination of the 
delivering and guiding apparatus for the rope or chain hereinafter described 
and referred to with the capstan, and a rope or chain, the slack or tail of 
which is drawn after the implement. The delivering apparatus is similar to 
that described in the specification of the patent granted to the present 
patentees in the year 1857 (No. 1,989), except that it is intended to be applied 
either to the upper or the lower coil of the rope, according to the direction 
in which the capstan is caused to revolve. The apparatus may be placed on 
the spindle either in duplicate or singly, and so as to admit of being moved 
as required by an attendant. The delivering pulley is also, by preference, 
made with curved spring arms of such form as to render the pulley capable 
of exerting greater pressure when delivering the tail rope than when 
guiding the hauling rope. Also in combination with the delivering 
apparatus (when using the capstan with a smooth periphery) they sometimes 
use guides for the rope, consisting either of pieces of metal fixed so as to act 
on one or more coils of the rope, and thereby move it upwards or downwards 
out of the line in which it enters on the capstan, or of revolving discs with 
their periphery acting against the rope for the same purpose. The inven- 
tion consists in the Second place in adapting and applying stays to prevent 
the screw pile from being drawn forward when inserted in the ground 
vertically. These stays are of such form, and are fixed in the ground in 
such a manner in relation to the screw pile, that a considerable extent and 
depth of earth must be displaced before the pile can be drawn forward. 
These stays are used in combination with the vertical screw piles for fixing 
the capstan or other portions of the machinery exposed to strains in a 
lateral direction. The invention consists in the Third place in tapering the 
shank of the screw pile at the lower part, in order to facilitate the entrance 
of the same into the ground, and they prefer to make the screw thereof of 
wrought-iron for the same purpose. The invention consists, in the Fourth 
place, in combining two or more screw piles, when required, by arranging 
them so that the strain coming in whatever direction will be distributed on 
at least two of such piles. The invention consists, in the Fifth place, in 
making the frame of the rope porters, of wrought-iron and timber, and so 
constructed as to admit of being fixed together by four bolts. They prefer 
to make the pulleys of wrought-iron and timber. The invention consists, 
in the last place, in causing a revolving coulter, or ploughs or other im- 
plements, to revolve in the direction opposite to that in which the imple- 

ment is drawn, 


Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Se. 

2119. J. Fisner, Leamington, and J. Fisner, Dudley, ‘* Oven grates and 
kitchen ranges.” — Dated Ast September, 1860. 

The inventors make these ovens and closets separate from the grate or 
range, and insert them in their places at suitably formed openings made in 
the front of the grate or range. The said ovens or closets are supported on 
suitably placed slides in the grate or range. Ovens or closets made accord- 
ing to this invention can be readily removed and repaired, and when similar 
ovens or closets are used on both sides of the fire their places may be respec- 
tively changed after having been usedsome time, so as to present the unused 
side to the tire. —WNot proceeded with. 

2142. F. Ransome, Ipswich, “* Improvements in preserving stone, bricks, and 
other porous building materials, and in cementing porous and other matters 
in manujacturing blocks und other articles thereof.” —Dated 5th September, 

860. 

This invention consists in the application of rosin, shellac, and other gums 
or analogous substances insoluble in water dissolved in alkaline or saline 
solutions.—Not proceeded with. 

2147. W. R. Kiniprie, Limehouse, ‘‘ Improvements in water-closets and in 
Siushing tanks or apparatus.”—Dated 5th September, 1860. 

This invention consists in the use in water-closet pans or troughs, and in 





of ordinary china clay or ware, a composition is employed consisting of 
pumice-stone, whiting, alum, and borax, mixed by preference with gum 
water, which, being made into a suitable tubular, or flat or other form, for 
a wick, is burned and then used in a lamp, the burner of which, as hereto- 
fore, has apparatus for raising and lowering the wick, and by preference 
such apparatus consists of a rack and pinion, but in addition thereto the 
gallery and chimney are arranged so that they may rise and fall, and thereby 
more nicely adjust the flame than can be read ily accomplished by the raising 
and lowering a burned wick by a rack and pinion.—Not proceeded with. 


2170. E. Deane, Arthur-street East, London Bridye, “ Rotary cooking appa- 
ratus.”— Dated 7th September, 1860. 

This invention consists in wy By number of vertical reflectors or de- 
flectors converging to an axis (to suspended within a meat screen or 
roasting apparatus, or to be used without a meat screen if thought desirable), 
and which are to be placed before a fire, when this reflecting or deflecting 
apparatus being caused to rotate (the things to be cooked being placed in 
any of the spaces between the reflectors or deflectors) will be brought round 
to the fire, accompanied by the reflectors or deflectors, and the cooking 
effected in a ready and advantageous manner.—WNot proceeded with. 


Ciass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


2108. W. E. Newton, Chancery-lane, London, “ Compositions for tanning 
skins and hides of all descriptions."—A communication.—Dated 3ist 
August, 1860. 

This invention consists in the employment, in combination with terra- 
japonica (also calied catechu and cutch) as the tanning agent of sulphuric 
acid, for the purpose of removing certain injurious impurities in the catechu, 
carbonate, sulphate, or calcined magnesia, and sulphate of potassa are also 
added and employed as plumping and alterant agents. 

2111. J. W. Witians, Clarence-place, Belfast, “Iron and steel.” —Dated 31st 
August, 1560. 

The patentee claims, First, the casting of iron from the furnace in which 
it was produced from ore in indentations formed in a bed of crushed iron 
ore. Secondly, the mixing of undried bog stuff or peat with g lated or 


from the well or stream, which will enter the perforations, rise above the 
— and issue from the branches in a continuous stream.—Not proceeded 


1971. H. Courtor, Reims, France, ‘An improved machine, with a drawer and 
movable knife used to part and break sujar.”—Dated 15th August, 1860. 

This invention cannot be described without reference to the drawings. 

1972. W. JENKINSON, Bentley, near Doncaster, and A. Soune, Leadenhall- 
street, London, ** Connections or joints of the posts and frames of bedateads 
and iron houses.” —Dated 15th August, 1860. 

According to this invention the ends of the said frame or horizontal rails 
terminate with a male dovetail, the said dovetail, unlike ordinary dovetails, 
being made x or wedge-si in its depth. The said posts or bosses on 
the posts (as the case may be) have female dovetails recessed into them, 
which correspond in shape with the male dovetails, but are of greater depth, 
= Tg an aperture sufficiently large to allow the admission of the male 

jovetail. 


1974. A. Ley, Redditch, Worcester, ‘ Machinery for grooving sewing ma- 
chine needles.” —Dated 15th A , 1880. 

This invention cannot be described without reference to the drawings. 

1979. W. WauTon, Denton, near Manchester, “ Improvements in the manu- 
Jacture of wire cards, and in machinery used therein.”—Dated loth 
August, 1860. 

In the manufacture of wire cards by machinery it has been usual to 
employ fillets or strips of india-rubber, or of other material employed to 
form the backs of the cards, of greater width than is uired to receive the 
rows of teeth which the machine places in them, and the margins have 
afterwards been cut off. This has been done because the fillet, in passi 
the point where the teeth are placed into it is, from the ‘manner in wh 
the machines are arranged, liable to a slight sideway movement. The 
present arrang t of the hi is as follows :—The fillet, as it enters 
the machine, passes between two wires or guides to two rollers, over and 
between which it passes, and then it is led over the edge of a metal plate to 
a point immediately above where the teeth are put into it ; hence it will 
readily be seen that, the guides being at a considerable distance from the 
point where the teeth are introduced, the fillets will be very liable to side- 
way movement after passing the guides, more especially as rollers are 
interposed between the guides and the said point. Now, according to this 
invention, the patentee employs guides to guide the fillet after it has passed 
the rollers, and as close up to the point where the teeth are introduced as 








divided steel or iron, such as described, for supplying carbon thereto when 
heated. Thirdly, the subjecting of coking coal mixed with granulated pig 
or cast-iron to the action of coking, so as to obtain coke compounded with 
iron. Fourthly, the blowing of carbonic acid gas, as herein explained, 
through molten iron in order to remove carbon therefrom. 
Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Sc. 


2145. M. Verones, New York, ** Magnetic or electric apparatus.”--Dated 5th 
September, 1860. 

The nature of this said invention consists in making or forming a helix 
of a number of independent wires, and in so arranging or laying such wires 
that each shall have the greatest effect; and also in so connecting such 
several wires for forming the helix that there is obtained greatly increased 
power with a comparatively small quantity of wire. 

2169. J. Spratt, Camden-road Villas, London, * Electrical conductors.” —DPated 
7th September, 1860. 

The first part of this invention relates to improvements in insulators for 
fixing or sustaining lightning conductors which insulators the patentee 
makes of glass. They consist of short cylinders having a passage through 
the axis for the lightning rod or conductor, as also a projecting shoulder 
or flange at one end ; these cylinders he places in a ring or eye having a 
screw or straight stem screwed or driven into the support. The ring has an 
opening on one side to admit a projecting nib formed on the cylinder, which 
is dropped therein and turned round, so that the nib passes under the ring, 
and prevents the glass cylinder rising ; it is turned round until it comes in 
contact with a nib on the underside of the ring projecting downwards, 
which forms a stop, simultaneously with this stop enters into a notch on the 
underside of the flange of the insulator, and prevents it turning in the 
backward direction unless raised from the ring. This catch is a raised tooth 
or projection on the top of the ring ; instead of the latter catch the under- 
side of the flange may be undulated, and the upper surface of the ring or 
eye undulated to correspond. These catches and stops prevent any tendency 
to turn round in the insulator when acted on by wind or other disturbing 
cause. He further makes the external surface of the cylinder of glass (the 
insulator) notched or indented, as also the inner surface of the ring or eve 
in such insulators as are placed horizontally, having the same object in 
view. In other respects the insulators and their supporting eyes or rings 
may be the same as before. The Second part of the invention relates to 
alloys of metals used as the points of lightning rods, consisting of a new 








tanks, reservoirs, or vessels for holding liquid, of a hollow, elong 
conical valve, which, when down, fits into a seat in the bottom of the pan 
or other vessel, or into a seat formed by the mouth of an outlet pipe. The 
valve is free to work up and down upon guides, and a weighted lever is 
attached to it, the weight being adjustable on the lever. A constant flow 
of liquid into the pan, trough, or vessel is maintained, and, when it rises to 
a given level, the floatation of the valve, with the aid of the weight on the 
lever, is so calculated that the liquid floats the valve and raises it off its 
seat, thus allowing the contents of the pan, trough, or vessel to flow out 
with a flushing action. As soonas the liquid has run out, or nearly so, the 
weight of the valve causes it to descend and close the outlet until the,given 
level has been again attained, and so on. 


Cxass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


2113. M. R. Piton, Aguas Calientes, Mexico, ** Fire-arms.”—Dated 1st Sep- 
tember, 1860. 
This invention cannot be described without reference to the drawings. 


CLiass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
2086. E. DEANE, Arthur-street East, London Bridge, ‘‘ Apparatus for facilitat- 
ing culinary roasting.” —Dated 29th August, 180. 

This invention consists in attaching two or more vertical ‘‘lines” and 
“ dangles” as they are termed, toa roasting apparatus, in such manner thatthe 
same may be worked by one spring arrangement or motor. Or where, instead 
of lines or dangles, two or more spits are employed, in actuating of the whole 
thereof by one and the same motive mechanism. Or when lines, dangles, 
and spits are combined more than one spring or motor may be used. Pro- 
vided these springs or motors may be made to act simultaneously, or by one 
winding up, which system might also be adopted in the cases before-named. 
To effect this the patentee prefers to adopt the usual spring arrangement, 
or other convenient power, the motion from which he prefers to convey to 
actuate the vertical lines, or the spits by means of a sliding bar, which has 
racks thereon, which racks should gear with the teeth of a pinion or toothed 
wheel in connection with and worked by the spring arrangement or motor. 
Or, instead of the sliding bar with racks, he uses spindles with wheel 
arrangements. Or endless screws working into suitable wheels}; or endless 
Topes or cranks. 

2088. R. Perrott, jun., and J. Motony, Cork, “ Applying roasting jacks to 
kitchen ranges and cooking stoves.” —Dated 29th August, 1860. 

In carrying this invention into effect, instead of placing the fan in the 
chimney of the cooking range or grate, or in a portable screen, the patentees 
propose to open an air passage between the apartment containing the cook- 
ing stove or range, and the chimney of the range, or any other convenient 
flue, by means of a pipe fixed above the range, and they mount therein, or 
in a box or chamber in connection therewith (just above the range or stove), 
the fan and driving gear for rotating the roasting jack. When employing 
the invention in connection with an ordinary open roasting grate, they pro- 
pose to carry the air-pipe above referred to up the chimney for a few feet 
(more or less) to secure the requisite draft fer giving the revolving motion 
to the jack hung in front of the grate. ; 


=. = J. B. ReNAULT, Paris, ‘ Shirts and chemises.”—Dated 30th August, 
650 








This invention cannot be described without reference to the drawings. 

2130. J. J. STEVENS, Darlington Works, Southwark, ‘ Iron bedsteads.”—A 
commu nic tion.—Dated 4th September, 1860, 

The object of this invention is the construction of iron bedsteads which 
will pack into little space. It consists in constructing the side and head and 
foot frames of angle-iron, the side frames being formed in two lengths, and 
united by a hinge joint to enable the parts to fold over on each other. 
Tapped sockets are connected to the frames for the reception of six supports, 
which screw into the sockets. The head rail terminates at bottom in two 
plugs, which fit into two sockets made for their reception, either in the side 
or head frames ; or the supports for the head are made hollow, and the plugs 
fit into them. 

2146. G. F. Witson, Belmont, Vaurhail, and J. JACKSON, Bromborough Pool, 
near Birkenlead, * Lamps and lamp wicks.” - Dated Sth September, 1860. 

These improvements are more particularly intended to enable lamps to 
burn heavy rangoon oil, though other hydro-carbons and oils may be burned 
thereby. For these purposes, in constructing porous burned wicks, in place 





ec tion or alloy of metals for the manufacture of spears or points of 
lightning conductors. He forms an alloy of the metals hereinafter men- 
tioned in about the following proportions, viz., he fuses together 6v Ib. of 
English block tin ; 10 Ib. of oxide of tin ; 20 lb, of antimony ; 1 Ib. of bis- 
muth ; 12 Ib. of refined silver, and about 1 Ib. or more of platinum, and as 
much silex as the metals will take up. The Third part of the invention 


consists of a compound lightning rod point, the object of which is to pro- | 


vide against the destruction of the fine point of lightning rods by melting, 
as is not unfrequently the case, from a sudden overcharge of the elastic 
fluid. He effects this by forming the lightning rod points of different metals 
or alloys imbedded one within the other, arranging the most fusible on the 
outside, and so on in succession, each metal terminating in a fine point. 
The Fourth part of the invention relates to fiexible, flat, web lightning con- 
ductors, which he weaves of metal wire or other form of metal. The Fifth 
part of the invention relates to the conducting rods of lightning conductors, 
and consists in making them in the form of a cross (+). 


CLass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 


1969. R. D. McKrspin, Earl-street, Blackfriars, London, *‘ Waterproof and 
non-inflammable material applicable to roofing and to other purposes."— 
Dated 14th August, 1360, 

This invention consists in manufacturing the above-mentioned material in 
the following manner, and by the following means :—The patentee employs 
an apparatus composed of two hollow cast-iron cylinders, mounted on 
proper bearings, each lower cylinder being partially immersed in a pan or 
trough containing bituminous or other adhesive substance. He also em- 
ploys two hollow cast-iron cylinders placed between the before-mentioned 
cylinders ; also two other cast-iron cylinders (hollow), the lower one likewise 
immersed in a pan, and the upper one in direct contact with an upper pan, 
these latter pans containing an adhesive, uninfl ble, or other t 
In combination with the foregoing are two open boxes or troughs mounted 
on bearings filled with the refuse sheaves or shoves, the refuse of the flax 
spinning or scutch mills, or other such like material. Two webs of paper or 
other fabric drawn from opposite directions pass respec(i\cly between the 
first mentioned pair of cylinders, by which the under surfaces of the paper 
or fabric are coated with the fluid substance in the pans, and passing on 
over the open boxes before-mentioned attach to these under surfaces an even 
quantity of the sheaves or shoves ; meeting at the second pair of cylinders 
the two webs are pressed between them, and thus firmly united together ; 
proceeding over guide rollers for keeping it sufficiently stretched, the united 
fabric passes between the second pair of cylinders, the upper one coating the 
copper, and lower one the lower surface with the adhesive non-inflammable 
composition from the pans before mentioned. The finished fabric moves to 
a table to be rolled up or cut to required lengths; or, if requiring to be 
dried, is passed by rollers from the floor to the ceiling of a Joft as often as 
necessary. The contents of the upper and lower pans may be kept heated 
by means of steam, or by iron heated in the lowermost of the first 
mentioned hollow cylinders, and both lower and upper of the second 
mentioned cylinders ; these cylinders are intended, by having one indented 
and the other with corresponding raised parts, to impress on the fabric in 
its last stage of manufacture raised surfaces, Which may be made ornamental 
to provide against stretching and tearing of the material when attached to 
timber, after the manner of corrugated zine and iron, with the addition 
that this will guard against tearing when the expansion is lengthwise as 
well as crosswise of the material. By a suitable arrangement of cylinders, 
any number of thicknesses of paper or fabric may be combined together, 
and thus rendered non-inflammable if necessary. 

1970. P. Faure, Avignon, France, “ A centryfugal hydraulic pump.”—Dated 
1ith August, 1560. 

This proposed pump will turn on a pivot resting in a socket solidly fixed 
to the bottom of a well, or of a water course, and its axle or shaft will be 
upheld by two rings, one near the bottom, and the other above the well. 
The pump will beset at work by means of two bevel-wheels, one attached 
to the pump, and the other to a separate shaft terminating with a crank, 
which may be turned by hand or other power. The body of the pump will 
be composed of an ascending pipe perforated near its lower extremity ; of a 
valve immediately above the said perforated part ; of two or more branches 
slightly curved downwards terminating in an adjutage, and at the summit 
of the ascending pipe or tube will be a funnel by which the pump will be 
primed, and which wiil then be shut off from the pipe by a stop-cock 

rovided for that purpose. The tube being now primed, the branches will 

i filled with water, and, if rapid motion be cx i 1 to the hine, 

the water contained in the branches will escape with great rapidity through 

the adjutages, which will be as small as to admit no air: a vacuum will 
necessarily be created within the tube, and as certainly filled by the water 














possible. In practice he attaches them to the metal plate beforementioned, 

and he does not, as heretofore, employ fillets from which margins have 

afterwards to be cut, but he employs fillets of the exact width required to 

receive the teeth: in this manner a considerable saving is effected in the 

cost of the manufacture. 

ms. ‘. Tryer, Manchester, ‘* Centrifugal machines."—Dated 1ith August, 
860. 


The object of this invention is to create a warm and damp en od 
for the drum of centrifugal maehines to revolve in, for the purpose of pre- 
venting the meshes or material of which the periphery of the drum is 
composed from becoming clogged, when sugar or other clogging substance is 
the material under operation, and also for the purpose of preventing sugar, 
syrup, or other substance acted on, from coming in contact with vapour ex- 
ceeding in temperature from about 130 deg. to 140 deg. Fah. This invention 
consists in the following arrangements :—Between the top of the case 
surrounding the drum and the drum itself is placed a cover to prevent the 
inflow of air between the case and drum at the top, and to prevent the 
egress of air at the outlet for the syrup or other liquid by means of a trap ; 
the inside of the case is lined with wood or other suitable non-conductor ; 
a pipe is fitted near the top of the case, and carried to a point below the 
bottom of the drum, and bent inwards to near the axis thereof. Within 
this pipe, about the part where it turns to the axis, is a small jet connected 
to a steam pipe. 

1998. J. Gannett, Windermere, “ Improvements in writing desks, and in ap- 

paratus conncted Gu rewith.”—Dated 17th August, 1860, 

This invention relates to a novel construction and arrangement of that 
part of a writing desk where penholders and pencils are usually kept, and 
also to certain improved apparatus connected with writing desks, and capable 
of separate use. According to one part of the invention the patentee pro- 

»oses to place suitable partitions in the compartment of the desk for 
nolding the penholders and pencils, whereby they may be made to rest or lie 
one above another, a space being left on each side for the introduction of 
the fingers in taking them out for use. Another part of the invention 
consists in the application and use of a spiral or inclined surface inside an 
inkstand for regulating the depth of the dip of the pen. An indicator on 
the top of the spindle serves to show the position of the deepest of the dip 
regulators. In some cases it is proposed to use a sliding lid or cover made 
to slide over the orifice of the inkstand, and be pressed down thereon by a 
nut on the spindle of the dip regulator, a lining or packing of india-rubber 
on the underside of the lid serving to keep the joint air-tight. The aperture 
through which the spindle of the dip regulator passes is also maintained 
airtight by an india-rubber washer which is tightened up by turning the 
nut above-referred to. Another part of the invention relates to an appa- 
ratus for moistening and fixing postage stamps, and consists in the use of a 
water fountain which imparts a constant supply of moisture to a pad upon 
which the stamp to be moistened is pressed by means of a presser provided 
with a number of sharp points. The object of these points is to lift the dry 
stamp, the gummed surface of which is then pressed against the moistened 
pad, and subsequently applied to the paper to receive it, the adhesion of the 
moistened gum thereto enabling the holding points to be withdrawn 
from the stamp which is left adhering to the surface of the paper. Another 
part of the invention consists of an improved gum bolder. 


2000. D. Foxweit, Manchester, ‘‘ Sewing machines.”"—Dated 18th Auguat, 
1860, 


This invention consists in employing a bell-cranked lever with a point or 
taper at one end to take hold of the loop formed by the piercing needle, and 
open it out, and place it in a proper position for the said needle to pass 
through. One end of the lever is formed at or about an angle of 30 deg. 
from the straight line, and works on a pin or pivot as a centre, a bow! bein 
attached to the elbow of the lever working in a cam which gives the requi- 
site motion to the pointed end of the lever, the point of which is sh 80 
as to enter the loop formed by the needle, and place and hold it in the re- 
quired position for the needle to pass through in its next descent ; the lever 
then recedes, and afterwards returns as soon as the needle has placed another 
loop ready to be entered. The lever forms an arc of a circle from the pivot 
or centre, and in moving forward places the loop or thread of the needle in 
front of the whole, through which the needle passes, so that, when the 
needle next descends, it must pass through the loop held by the point of the 
aforesaid lever, the needle being placed in its holder with its eye at an angle 
corresponding with the angle of the lever. 








Wiyomwit, ror Irnication.—The guardians of the Whitechapel 
Union have lately had a very neat little windmill erected on the 
cultivated land at their Industrial Schools, Forest Gate, Essex, for 
pumping and irrigating the land with the liquid manure from the 
establishment, which certainly must be a very beneficial thing, and 
worthy of being imitated by all such large and useful institutions. 
The windmill was constructed and erected by their resident 
engineer, Mr, J, H. Simpson, and it is not only a useful acquisition, 
but gives a very picturesque and ornamental appearance to the 
grounds, 

BrickMak1nG BY SteAM.—In the middle of a green field at Dunston 
Messrs. Dixon and Corbett have erected various sheds for the manu- 
facture of bricks by the application of steam. ‘The machine by which 
the operation is performed is the invention of Messrs. Clayton and 
Co., of the Atlas Works, London, and is an exceedingly simple and 
ingenious contrivance. Yesterday, the machine was started for the 
first time, when we had an opportunity of inspecting it in motion. 
It consists of an upright cast-iron cylinder, into which the clay, 
rough from the ground, is filled from the top. Inside the cylinder 
are @ number of revolving angular screw blades, which, after 
“pugging ” the various clays into a homogeneous whole, force it down 
to the bottom. Here it is submitted to the action of a plunger or 
piston, by which it is further foreed through the moulding orifices, 
From these it finally exudes in a continuous stream of the requisite 
dimensions, and is supported upon small rollers covered with mole- 
skin until cut into slices in the formof bricks. ‘This process is going 
on simultaneously at opposite sides of the cylinders, where two boys 
receive the bricks upon wooden forks, place them upon palette boards, 
and convey them to the drying house, without having touched the 
plastic material with their fingers, or flattened the edge of a brick. 
There have been numerous machines of a similar kind attempted, 
but none have ever attained the perfection of Clayton's patent. Its 
principal advantages consist in the revolving dies, or perpendicular 
rollers, between which the clay exudes from the moulding orifices; 
and in the clay being stationary while it is sliced, which, together, 
give a peculiar sharpness to the edges of the bricks, ‘lhe machine 
is capable of manufacturing upwards of 1,500 bricks per hour, while 
400 is the usual number formed by hand in the same space ; but its 
great advantage over hand manufacture is, that the clay is worked 
much harder, and, consequently, less time is taken to prepare the 
bricks for the kiln, The present machine is the first specimen that 
has found its way to the north, and can be seen in full operation any 
day.—Newcastle Daily Uhronicle. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BI RMINGHAM,W OLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Tron Trape—Pra Trape—GeENeRAL MANUFACTURING TRADES ¢ 
Continued languor—N ew Correr Comp any—T'ne American Tanire 
on [non AND SteEL—T' ne Horse Naw Maker's Strike—Coventry 
Revier Fuxp—Unerorecren Prr. 

The general trades of Birmingham, Wolverhampton, and their 
districts, are in no better condition than they were last week, if in- 
deed in so good a one. In Birmingham there are few establishments 
where more than four days a week are being worked, and certain of 
the merchants and factors have discharged some of their clerks and 
packers, in consequence of the want of orders to keep them e mployed, 
In Wolverhampton -~ general trades are not in quite so depressed 
a condition as is the case in Birmingham, yet there the factors have 
very little to de. In a about Dudley the chain makers are doing 
but little, and in railway fittings there is not so much doing this week 
as last. At Westbromwich the hollow ware makers are not active. The 
lock makers of Willenhall are still very partially employed ; and the 
japanners of Bilston are complaining loudly. : 

It has been stated on good authority that a large and very in- 
fluential copper smelting company, with a capital of one or two 
millions sterling, is in course of formation. The news 1s well 
received in the brass casting and other similar trades. 

There is scarcely so much doing in coal as last week, and in some 














instances prices are giving way. 

The terms of the Morrill Tariff Bill, the signing of which we note 
above, so far as they relate to iron and steel, are before us. We 
take our information from the billas passed by the House of Represen- 
tatives; and it is understood that, as the amendments of the Senate 
had no reference toiron and steel, those terms are now the terms of 
the Act. Instead of the present uniform duty of twenty-four per cent., 
now charged upen iron of all descriptions, this bill levies on rolled 
or hammered bars or squares, “ not less than 1 in. or more than 7 in, 
wide, nor less than 4 in., or more than 2 in. thick; rounds not less 
ths i din. nor more than din. in diameter; and squares not less than 

Jin. nor more than 4 in, square, fifteen dollars per ton.” Slabs, blooms, 
loops, or iron in other forms less finished than iron in bars, and more 
advanced than pig-iron, exeept castings, to be ri ited as bars, Le, to pay 
fifteen dollars per ton, « provide 1 that none of the abi ve iron shill 
pay a less rate of duty than twenty per cent. ad valorem.” On rail- 
road iron the duty is twelve dollars per ton 3 on boiler plates and hoop 
iron twenty dollars per tons on iron wire, “drawn and finished,” 
not more than Lin. in diameter, nor less than No, 16 wire gauge, 
seventy-fivecents per 100 1b. and liftecu per cent. ad valorem; from 16 
gauge, and not over No, 25, one dollar fifty cents per 100 Tb. and 
fifteen per cent.; all finer than No, 25, two dollars per 100 Tb, 
and fifteen per cent. ‘Tyre iron twenty dollars per ton; pig-iron 
six dollars per ton. Respecting stecl, the terms of the bill are—lt 
, sheets, or wire, not less than + in, 
its per pound, or less, one and a 




















sitys, “On all steel in a ba 
in diameter, valued at seven er 
half cent per pound, valued at above seven cents, and not above 
eleven cents per pound, two cents per pound, valued at above eleven 
cents, two and a half cents per pound, On steel wire less than } in. 
and not less than 16 wire gauge, two dollars per Lod 1b, aud in 
addition thereto fifteen per eent. ad valorem ; less or finer than No, 
16 w. ¢., two dollars and fifty cents per 100 Tb. and fifteen per eent. 
added.” The practical effect. of this will be to almost quadruple the 
present duty on the low gradeof Gernuun steel, or plough steel, coach 
spring, tyre, sleigh, and horse-shoe or “i , nd to double 
the duty on such as is used in making kKuives, hoes, forks, and 
other machinery, and so of other Kinds, A’ gentleman conversant 
with the details of the business has made the following computation 
of the actual increase of duty, according to the Morrill Bill: 
Present duty Proposed duty 























DESCRIPTION OF STEEL. per ton, per ton. 
dols. cents. dols. cents. 

Best cast and shear steel... o 16 OG i) 
— ond qual fiy cast and shear steel ee 25 4t 56 00 
tra axe temper steel... 6. 6s « 8 st 56 ) 

t able blade steel .. os “« me UG 44 50 
Common hoe and fork steel. oe 16 su 44 80 
Round machinery steel... 6. +e oe IW ok 4h sv 
Best German steel . ee « ‘&I4 16 it su 
Second quality German stecl oe. ee ” St os 60 
Best sheet cast steel oe ia: ce oe 36 45 56 vw 
Hoe and shovel cast steel... - | {3 44 sO 
Best quality blister steel... oo 2e oo 56 00 
Second quality blister steel... «. ‘It 40 4 so 
Gin saw steel, best quality... oo 2 85 56 00 
Gin saw steel, second quality .. oo 25 05 5 vv 


Against the above large inerease a deputation of the manufacturers 
in the States who use steel was dispatched to Washington, when the 
bill was it the Senate, but their visit was ineffectual, inasmuch as by 
the private letters received in South Staffordshire, by the last mail, 
we learn that the duties on steel remain as they were sent from the 
Jlouse of Representatives, ‘The new Southern Confederacy has pub- 
lished a Tariff Act, which, as a rule, adopts the seale of duties levied 
by the United States tariff, which is now supposed to be replaced by 
the Morrill Bill. 

The retiel to the Coventry weavers is to cease on the 30th inst., 
notwithstanding that one half the hands are yet unemployed. ‘The 
amount of money whieh had been distributed in the various forms 
of relief up to the close of last week was £23,450, With the money 
in hand the committee are taking steps to i improve the machinery 
with which the weavers carn their livelihood. The | 
were £900 for the alteration of A-la-bar looms, and £600 for sirgle- 
hand looms, 

At the Wolve*hampton Petty Sessions, on Wednesday, Messrs, 
Rdward Woodhall and Co, of ‘Tansey-green, were summoned by 
the Goverpment inspector for allowing the shaft or mouth of one of 
their pits to be improperly fenced off on the 28th Dece cr 
The defendants pleaded guilty, and were fined 40s, and costs 

The inquest on the six men who were killed by the explosion in 
a coal pit at Rugeley, belonging to the Earlof Shrewsbury, was re- 
opened on ‘Tuesday afternoon last, and a number of witnesses exa- 
mined, It was shown that the probability of gas being in the sump 
was mentioned to the men, and they were cautioned of the danger 
that might arise from it, but no efforts were made to air the sump 
When the seafold was put up. The Government inspector desired 
that every one who were wishful to give any information might 
have an opportunity of doing so, and inquest was adjourned for 
a month. 








sums voted 











NOTES FROM TILE NORTHERN AND EASTERN 
COUNTIES. 

(From our own Correspondent.) 

Norturrn Martens: Fishkin’s Steam Plough and 

in General: Jiprov ment of the Lyn : Steam Shipbuil ling: 

© District Bank 2? The New American Tariff and the Trade of the 

North—Srare or Traps av Suereiewo—Sream PLovenine ow 

Norroik--Commerce of tue Port or Liverroot—Surpeeuinping 

AT GAINSHonOovaH—Strevens’ Dovgu-Mankina Macuint Lis 

Suorr ‘Fine Movement among Ramway Exaiusnuen: Je 

Bradford, 

Lasv week's Exqixeer reported the trial of Fiskin’s steam plough 
by the members of the Hexham Farmer's Club, and it may now 
be added that, in a discussion whieh the Club has condueted upon 
the merits of the invention, general approval was expressed of the 
principles on which it was constructed, although it was considered 
that some modilications of detail might be introduced with 
advant: Club passed a vote of thanks to Messrs. Fiskin, 
and rese lve I that the plough tried should remain the property of the 
society. ‘That veteran agriculturalist, Mr. John Grey, of Dilston, 
presided over the discussion, and read the following ‘concise state 
ment of the results obtained by steam ploughing in various parts of 
the country :—* With Fowler's cultivator five acres is an average 




















day's wails on strong land, Mutiny for removals and accidents, to 
accomplish whic h, on very stiff clay, a 12-horse engine must be 
worked, at times, to a pressure of 70 lb. or 80 Ib. to the square inch. 
On strong wet land, near Swindon, Mr. Redman ploughed five acres 
a-day, using three furrows, with a 12-horse engine. Mr. King, in 
Warwickshire, states that he can plough from five to six acres of clay, 
from seven to eight inches deep, and from seven to eight acre 1s of 
light land, ten inches deep, in a day with a three-furrow plough 
and a 10- horse engine, As this p ough is in n¢ arly constant work 
for hire, the attendants are more experienced and alert than common 
workmen. Mr. Saltmarshe, in Yorkshire, ploughs from seven to 
eight acres a-day, seven inches deep, with a 10-horse engine, at a 
pressure of not more than 50 Ib, to the square inch. At Forley Court, 
Mr. Marjoribanks, on a loam combined with chalk, requiring three 
horses in a plough, ploughed six acres a-day with a 10-horse 
engine, at a depth of seven inches. Mr. K. Stratton, of Broad 
Kenton, with a 12-horse engine, has frequently, in summer, “oughed 
at the rate of an acre an hour, Mr. Fowler's plough, besides turn- 
ing a furrow, will subsoil, toa depth of fourteen inches, two acres 
and a-half a-day, or half the quantity that it ploughs, which is an 
admirable mode of working land, when deep autumn cultivation for 
roots is desirable. Mr. Smith's cultivator, provided with an 8-horse 
power engine, with a double cylinder, was tried at Whittlesea Mere, 
and on that light peaty soil, stirred twelve acres a-day to a depth of 
seven or eight inches, without going into the field.” 

As regards other northern matters, we may add that the Tyne 
commissioners held a monthly meeting yesterday week. The engi- 
neer was instructed to report the effect of last year’s dredging upon 
the depth of water—the observations to be made at half mile inter- 
vals—and also to state his opinion whether the depth obtained by 
such dredging was of a permanent character. Adiiral Tay lor for- 
warded a lengthened communication suggesting a means of render- 
ing the harbour free from casualties incident to its exposed situation, 
The gallant admiral proposed a floating breakwater, to enclose in a 
strong open framework, 18 ft. deep below the line of floatation, a 
quantity of inert water, which would impede the undulation, and 
alow free action to the underflow, so essential to prevent harbours 
or the mouths of rivers silting up, and which would also act as a 
complete barrier to: the onward progress of the percussive wave, 
which does not extend, in anchorage ground, below 9 ft. under the 
surface of the water. Admiral Taylor added that if the commis- 
sioners were disposed to serutinise his plans for diminishing the 
horrid loss of life along our exposed coast, he would attend a pub lie 
meeting of all expense to the inhabitants, and bring his models 
and drawings; and he challenged any competent seaman to advance 
a valid nautical objection, The communication was referred to the 
engineer, Messrs, Marshall Brothers, of South Shields, have just 
launched an iron tug-steamer, named the Flying Dutchman. A 

ree iron lighter for the Pembroke Docks will be launched this 
and the firm have got on hand a steamer for Norway. Messrs. 
Marshall are also about to put ona screw steamer of 600 tous. Messrs. 
T. and W. Smith have launched for the Shields Steam Shipping 
Company a well-modelled iron serew steamer, The vessel will! 
convey coals to London, discharging her cargo atthe Victoria Docks, 
and will there take on board goods for her return voyage to Shields, 
The liquidators of the Northumberland and Durham Distriet Bank 
have ae a discouraging report of the affairs of that unfortunate 
undertakir The amount estimated to be reccived by the end of 
1860 was £481,521, but only £299,671 has been obtained. The Der- 
went Lronworks have, however, turned out better than was antici- 
pated. A report issued by the Admiralty on the Tyne Inprovement 
Bill expresses a strong opinion in favonr of the Low Lights Dock, 
and their lordships trust that neither delay nor difliculty may be met 
with in carrying out the works propos sed. 

The Newcastle Chronicle Was the following obseryvations—whieh 
one would fain hope are of too gloomy a east—on the probable 
effects of the new American tariff, adopte «dno doubt as an antici- 
pate L means of saving the sinking credit of what is left of the 
Union :—* The chief, we may almost say the sole, subject of con- 
versation on the Quayside this week has been the new American 
tariff, and the effect it is likely to have on the trade of this district. 
No complete or correct copy of the tariff, as amended by the Senate, 
has as yet been published in this country ; but the gener: U character of 
the document is only too well known not to awaken the most serious 
anticipations as to its consequence. The alkali trade will suffer the 
most on Tyneside, while the Scoteh and Staffordshire iron trades 
will suffer most on the west coast. A very large quantity of the 
alkali made on the Tyne is sent to the United States. It is shipped 
from here to London by steamer, and from thence to New York by 
the regular weekly traders. Full one-half of the alkali. thus 
sent to London finds its way to America, The duty to be 
levied on all kinds of chemicals for the future will be equal 
to the price of the articles here, and will be absolutely prohi- 
bitory. In the same way with coals. The duty on coals here- 
tofore has. been an ad valorem one of about twe uty-five per 
cent, or about Is. 8d. per 4 on ordinary gas coal. It is in 
future to be a dollar per ton—or 2d., which will raise the price 
of the ‘Tyne and Wear gas vol to about Is. per ton—e of 
freight. This will be destruction to our trade; Ranft is indirectly a 
help to the Liverpool coal merchants. The cannel coal of Lanea- 
shire, the price of which in the Mersey is from 10s. to 12s, per ton, 
has hitherto, under the old tariff, cost 13s. to 15s. per ton free of 






















































were accordingly purchase: od of Messrs. Kitson and Hewetson, of 
Leeds, at a cost of “780: the implement has worked exceedingly 
well, and has proy hat under the cireumstances—that is to say in 
an open campaign \ cre t' ‘e is plenty of space for its de »velopment 
—it is one of high utility. 

A steamer built for a tirm at Bergen, Norway, by Mr. W. C. Far- 
ley, of the Phoenix Lronworks, Gainsborough, has just been launched. 
She is intended, as previously stated in these columns, for the con- 
veyance of mails in some of the districts of Norway, her owners 
having a contract of that description. 

One of Stevens’ dough-making machines has been introduced 
into the Manchester district, and has been generally approved by 
those who have inspected it. Mr. Stevens has contrived an art nge- 
ment of circular and straight blades affixed to an axle, which, being 
turned in a trough, works the dough more completely than is 
possible with the hands or feet; and the consequence is that three 
or four 41b. loaves are produced from a sack of flour beyond the 
usual average. The vidas can be driven by power, but it is 
ordinarily turned by hand; and this turning, while it is alleged to 
be less laborious and much less injurious than kneading by hand, is 
carried on in an atmosphere not loaded with particles of flour, which, 
though very hurtful, is unavoidable where the dough is made in 
open troughs. 

The movement commenced by locomotive engine-men, for re- 
ducing their hours of labour, is, it appears, not to be allowed to 
drop. Ata meeting held at Bradford, on Sunday, there were about 
eighty delegates present. The chairman gave an account of the 
progress of the movement throughout the kingdom, and of the 
response Which had been made in aid of the funds of the central 
exchequer in Manchester. A deputation, including the leading 
members of the organisation in Manchester and other places, would 
shortly proceed to London, in order to obtain an interview with the 
Chancellor of the Exchequer and the President of the Board of 
Trade. It is also intended to seek the appointment of a Parlia- 
mentary Committee to inquire into the justice or otherwise of their 
cause, The delegates e Xpressed their regret that the ‘y were ob] 
to endure the present long-hour system and Sunday labour. ‘They 
were adverse to strikes, but were determined never to cease this agi- 
tation until they had obtained a Ten Hours’ Bill and relays of hands 




















PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in bond.— 
are charged for at the rates agre od by the trade. Broker 
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|. per ton nett e “ry at the Wel. h port: s. 
Score i Inon.—Prices have been steady during the week, and now 
close for warrants at 47s. 6d. cash, ee éd. three ‘months open. No. 1 
G.M. brands, 47s. 6d. ; Gartsherr' Calder, 50s. 6d. ; and Glengarnock, 
5is. per tons, free on board at G lagow. 

SrELTER very dull, may be had on the spot for £18. 

Correr may, without difficulty be purchased under current rates, 

Leap in fair inquiry, 

TiN.—No business doing in either English or foreign ; the latter is quoted 
nominally £122 for Banca, and £118 for fine Straits. 

TIN PLATES remain the same, 
MOATE AND CO., 65, Old Broad-street, London. 
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freight, and it will not be any higher price under the new tariff. A | ™ i “10 13.10 = 
specific duty of ds, 2d. per ton upon it will be absolutely less than the | 3 0 0 315 . 13 9 12 10 3 ° 
old duty of 25 per cent. While our bituminous gas coal, therefore, | we : 5060 14 0 15 10 
: ey wine gga : "Eline ad : . 5 0 510 13 014 0 
sone rai I from 2s. Gd. to 3s. per ton, the Liverpool cannel will | 40410 1011 0 
0 auclinitt dat ashade less duty than before. The iron trade of this | 0000 10 10 15 40 
locality, Which has been gr: vdtta lly and ste adily extending these last | ; “ $16 ” ” w ii 1 
few years, will be destroyed, but in this speeial branch we shall not 215 4.0 Gefle, yellow .... 11 01310 111012 0 
suffer so severely as the merchants of the Mersey and the Clyde. | ce 2 2 || Selene co- ak Y A028 | EE E08 36 
_‘Prade advices from Sheffield are still dull, A’ few or lers for | ylv 217 024 0 28 0 270 
files and steel and also for manufactured goods have, however, come | 2 ee 
( ! } 070 
to hand by the last American mail, and some little improvement is 0000 24 0 1516 
also reported in the continental trade, Lat 6 10 4 
Seihineis ethiet i a ' See sere 7 Saad 0; 9 vl Oo Quebec, pipe 550 50 0 60 
A stat ment sul initted at the last weekly meeting of the Mersey Deals, per C., 18 vin, | punchcon 16 0 180 13 0 970 
Dock Board exhibits the ecommerce of the port of Liverpool at the | Quebec, whe spruce 1. 0 15:10 20 10 | Baltic, crownd 4-9 9 189 0 200 023) 0 
highest point it has ever yet attained, Probably, if dist urbances St.John,wht.sprucel5 01710 14 017 0 PPC sees 5 22 


really arise in the United States, and the threate med blockade of the 
cotton ports is carried out by Mr. Lineoln’s cabinet, there would 
t serious temporary interruption in the trade of the modern Tyre, 
vat it would be only of brief duration. However this may be, the 
vumber of vessels and amount of tonnage in the port on the 16th inst 
were as follow :— 


Vessels. Tonnage. Average Tonnage, 
Liverpool Dock 








Ditto laid up... .. G3 .. «ce ce oo ec 478 
Ditto graving docks DE te we oe 
je 1,062 .. .. .. 508,053 
Birkenhead Docks : 
Working ‘oe; OO se Me, as 9,062) 20 
268 





Ditto Ind up .. ee: ee ae ‘sie5 °° = 





Total indocks on ) 
both sides of’ 1113 2.) oe) ee on 409 
the river ..) 
In the river: 
Inward bound =...) GL .. .. « 54,780) : 
eee DOU on GR cs stove Seeeey 2 OS te 
Total inthe port 1,208 .. 0 .. 2. 586,405 ee ee 435 


Some successful steam ploughing has been executed during the 
past week on the ilolkham estate, whieh ac juired such high fame 
under the auspices of the late Mr. Coke, afterwards the Earl of 
Leivester, ‘The present rh recently reclaimed from the sea an 











extensive tract of marsh land between Holkham Gap and Wells | 
Harbour, The area of the reclaimed land was several thousand 
acres, dnd it was determined, as the space was perfectly flat and | 
open, to employ a steam plough in its cultivation, A 12-horse | 


portable engine and ploughing apparatus, on Fowler's principle, | 


SCOTCH PIG IRON REPORT. 
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GLascow, 20th March, 1861. 
The pig iron market remains in a drooping state. A fair business has 
been done since this day week at prices ranging from 47s. to 47s. Gd. cash 
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riff has acted prejudicially, and it will require all the 
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Suaw, Tuomson, and Moone, Metal Brokers. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, January 18, 1861. 
Wr1am Rosert Grove, Esq., Q.C., F.R.S., Vi. resident, 
in the chair. 


ON THE ACTION OF GASES AND VAPOURS ON RADIANT HEAT. 


By Joun Tynpaut, Esq., F.R.S., Professor of Natural 
Philosophy, Royal Institution. 

Tue discourse commenced by a reference to the researches of 
Leslie, Forbes, and Knoblauch ; but more —e to the admirable 
investigations of Melloni on radiant heat. These eminent men had 
left the gaseous form of matter practically untouched, and to extend 
our knowledge into this wide region was the object of the investi- 
gation on which the present discourse was founded. __ . 

The apparatus made use of, and which was applied in the experi- 
ments of the evening, consists of the following parts :— i 

1. A copper cube C, containing water kept constantly boiling, 
and one of whose faces, coated with lamp-black, forms the source of 
radiant heat. = - 

2. A brass tube, 2°4 inches in diameter, which is divided into two 
portions, « and £. ; 

a. The portion of the tube intended to receive the gases and 
vapours ; it is stopped air-tight at its two ends by plates of rock salt, 
and is attached to a good air-pump, by which it can be exhausted at 
pleasure. The length is 4 ft. 

B. An air-tight chamber between the tube « and the cube C. It 
is kept cc tly exhausted, and the calorific rays therefore pass 
from the radiating plate through a vacuum into the tube, thus re- 
taining the quality which belonged to them at the moment of 
emission. 

To prevent the transmission of heat by conduction from the cube 
C to the tube «, the chamber # is partly embraced by an annular 
space, in which cold water continually circulates. 

8. A thermo-electric pile, furnished with two conical reflectors, 
and connected with an excellent galvanometer. One of the faces of 
the pile receives the rays which have passed through the tube a. 

4. A second copper cube C’, also filled with boiling water, and 
whose rays fall upon the second face of the thermo-electric pile. 
The two cubes C and C’, thus radiating upon the opposite faces of 
the pile, tend, of course, to neutralise each other. 

Between the cube C’ and the adjacent face of the pile a screen § 
is introduced, being attached to an apparatus of Ruhmkorff's, capable 
of extremely fine motion; by the partial advance or withdrawal of 
this screen the two sources of heat can be caused to neutralise each 
other perfectly. 

The tube # and the chamber £, being both exhausted, the neeedle 
of the galvanometer is brought exactly to zero by means of the 
screen 8. ‘The gas or vapour to be experimented with is now 
admitted into the tube @, and if it possess any sensible absorbing 
power, it will destroy the previously existing equilibrium. The 
consequent deflection of the galvanometer, properly reduced, is the 
measure of the absorption. In this way the action of eight gases 
and thirteen vapours have been examined, and also the action of 
atmospheric air. 

Oxygen, hydrogen, nitrogen, and atmospheric air, respectively 
absorb about (3 per cent of the calorific rays; this is the feeblest 
action which has been observed. 

The most energetic action is that of olefiant gas, which at the 
tension of one atmosphere absorbs 81 per cent. of the calorific rays. 
Between those extremes stand carbonic oxide, carbonic acid, nitrous 
oxide, and sulphuretted hydrogen. 

Below a certain tension, which varies for different gases, the 
amount of heat absorbed is exactly proportional to the density of 
the gas. Above this tension the rays on which the principal 
absorptive energy is exerted become gradually exerted, so that 
every augmentation of density produces a diminished effect. 

In the case of olefiant gas, for example, where a unit measure 

1th of a cubic inch in capacity was made use of; for a series of 
fifteen such measures, the absorption was exactly proportional to 
the quantity of gas; subsequently, the ratios of the successive 
absorptions approached gradually to equality. The absorption pro- 
duced by a single measure of olefiant gas of the above volume 
moved the index of the galvanometer through an angle of 2-2 deg. ; 
the tension of the gas being only yyA5gth of an atmosphere. 

In the case of vapours, the most energetic is that of sulphuric 
ether; the least energetic is that of bisulphide of carbon. Comparing 
sinall volumes and equal tensions, the absorptive energy of sulphuric 
ether vapour is ten times that of olefiant gas, and ten thousand 
times that of oxygen, hydrogen, nitrogen, or atmospheric air. 

On a fair November day the aqueous vapour in the atmosphere 
produced fifteen times the absorption of the true air itself. It is on 
rays emanating from a source of ayes sore tag low temperature 
that this great absorptive encrgy is exerted; hence the aqueous 
vapour of the atmosphere must act powerfully in intercepting 
terrestrial radiation; its changes in quantity would produce corre- 
sponding changes of climate; subsequent researches must decide 
whether this vera causa is competent to account for the climatal 
changes which geologic researches reveal. 

Oxygen obtained from the electrolysis of water exerted four times 
the absorptive energy of the same substance when caused to pass 
through iodide of potassium; the greater action being due to the 
presence of ozone. & 

The radiative power of gases was examined by causing them to 
pass over a heated sphere of metal, and ascend in a column in front 
of the thermo-electric pile; various precautions were taken to 
secure accuracy in the results. It was found that the order of radia- 
tion was exactly that of absorption; that any atom or molecule 
which is capable of accepting motion from agitated ether, is capable 
in precisely the same se of imparting motion to still ether. 
Films of gas on surfaces of polished metal were found to act like 
coats of varnish. 

The speaker also investigates the physical connection of radiation, 
absorption, and conduction. In the foregoing experiments free 
atoms and molecules were dealt with, and upon them individually 
was fixed the responsibility of the effects observed. These effects 
are thus detached from considerations of cohesion and aggregation, 
which suggest themselves in the case of liquids and solids. 

The reciprocity of absorption and radiation is a simple me- 

hanical consequence of the theory of an ether. 

But why is one molecule competent to stop or generate a calorific 
flux so much more powerfully than another? The experiments 
se the following reply:—The elementary gases which have 

geen examined all exhibit extremely feeble powers both of absorp- 
tion and radiation, in comparison with the compound ones. In the 
former case we have oscillating atoms, in the latter oscillating 
systems of atoms. Uniting the atomic theory with the conception of 
an ether, it follows that the compound molecule which furnishes 
points d’appui to the ether must be capable of accepting and gene- 
rating motion in a far greater degree than the single atom, which we 
may figure to our minds as an oscillating sphere. Thus oxygen 
and hydrogen, which, taken separately, or united mechanically, 
produce a scarcely sensible effect, when united chemically to form 
oscillating systems as in aqueous vapour, produce a powerful effect. 
Thus, also, nitrogen and hydrogen, which, when separate or mixed, 
produce but little action, when combined to form ammonia, produce 
a great action. So also, nitrogen and oxygen, which, when mixed 
as in air, are feeble absorbers and radiators, when united to oscil- 
lating systems, as in nitrous oxide, are very powerful in both 
capacities. Comparing small volumes and equal tensions, the action 
of nitrous oxide is 250 times that of air; a fact which perhaps 
furnishes a stronger presumption than any previously existing, that 
air is a mixture, and not a compound. Carbonic oxide is about 100 
times as powerful as its constituent oxygen; carbonic acid is 150 
umes as powerful, while olefiant gas, as already remarked, is 1,000 
times as powerful as its constituent hydrogen. In the case of the 
hydro-carbon vapours, where the atomic groups attain a higher 
degree of complexity, the action is even greater than that of olefiant 





gas. 
The speaker also refers to the experiments and observations of 





Niepce, Angstrom, and Foucault; but more especially to the 
admirable researches of Kirchhoff and Bunsen, as n= Mw the 
influence of the period of oscillation on the rate of absorption. He 
points out how the grouping of atoms to systems in a resisting 
medium must tend to “= their period of oscillations longer, and 
thus bring them into isochronism with the periods of the obscure 
radiations made use of in the experiments. 

With regard to conduction, the speaker would illustrate his views 
by reference to two substances—rock-salt and alum. He was once 
surprised to observe the great length of time ew by a heated 
mass of rock-salt to cool; but this was explained y the experiments 
of Mr. Balfour Stewart, who shows that rock-salt is an exceeding] 
feeble radiator. The meaning of this is that the molecules of the salt 
glide through the ether with small loss of vis viva. But the ease of 
motion which they are thus proved to enjoy must facilitate their 
mutual collision. The motion of the molecules, instead of being 
expended on *he ether between them, and then communicated in 
part to the e.ner external to the mass, is transferred freely from 
particle to particle; or, in other words, is freely conducted. This 
@ priori conclusion is completely verified by the author's experi- 
ments, which prove rock-salt to be an excellent conductor. It is 
quite the reverse with alum. Mr. Balfour Stewart's} experiments 
prove it to be an excellent radiator, and the author's experiments 
show it to be an extremely bad conductor. Thus it imparts with 
ease its motion to the ether, and for this very reason finds difficulty 
in transferring it from particle to —— its molecules are in fact 
so constituted that when one of them approaches its neighbour, a 
swell is produced in the intervening ether; this motion is imme- 
diately communicated to the ether outside, and is thus lost for the 
purposes of conduction. The lateral waste prevents the motion 
from penetrating the alum to any great extent, and hence it is pro- 
nounced a bad conductor. These considerations seem to reduce the 
phenomena of absorption, radiation, and conduction to the simplest 
mechanical principles. 





Friday, February 22, 1861. 


Sir Ropericx I. Murcutson, D.C.L., F.R.S., Vice-President, 
in the chair. 


ON PLATINUM. 
By Professor Faravay, D.C.L., F.R.S. 


Tue discourse was founded on the recent investigations of MM. 
Henri Ste. Claire Deville and H. Debray regarding the characters 
and conditions of the platiniferous metals, and the new process of 
working the ore which they have established on their results. 
Wherever platinum occurs, it is usually, if not always, accompanied 
by five other remarkable metals; namely, ruthenium, osmium, 
iridium, rhodium, and palladium; and in addition, by other sub- 
stances, as iron, copper, gold, silver, and sand. Being washed, the 
heavy particles are left as the general ore of platinum; this metal 
constituting by far the largest part of the substances. 

The six metals, when cbtained apart and purified, form two groups 
of three each; each group having an equivalent number very 
different from that of the other group, as appears in this table :— 


Equivalent number, 95°5 Equivalent number, 53. 








1, Osmium Spec. grav. 2140/2. Ruthenium .. § v. 11°3 
3. Iridium... «. oe 5, 21°15) 4. Rhodium a peg 121 
5. Platinum .. .. « » 21°15|6. Palladium .. . ..,, 1S 


The three in the first group have the same equivalent number, and 
nearly the same specific gravity; but osmium takes the place of 
platinum as the heaviest of bodies. The equivalent number of the 
second group is alike for all, but it is little more than half that of the 
former group. ‘The specific gravity also of the group is little more 
than half that of the former group; from which it results that an 
equivalent of any of these will have very nearly the same volume 
as an equivalent of any one of the heavier group. 

There are certain analogies between 1 and 2, 3 and 4, 5 and 6; 
platinum is more like palladium than like the other metals. These 
numbers also represent the order of fusibility. Osmium has not as 
yet been fused ; the rest have, in the order given. Platinum appears 
among them as a comparatively easily fusible metal. They are all 
volatile at very high temperatures, even osmium disappearing whilst 
the mass remains solid. 

The platinum has usually been obtained from these ores (after 
they have been well washed sifted, and mechanically separated) by 
the action of nitro-muriatic acid ; which, bringing the platinum into 
solution, supplies a fluid which, on the addition of muriate of 
ammonia, &c., throws down a precipitate of ammonio-chloride of 
platinum. This, washed, dried, and heated, gives spongy metallic 
platinum ; which, being then pressed, heated, and hammered, yields 
massive platinum; the aggregation of the icles taking place 
entirely by adhesion and welding. Instead of forming a solution by 
acids, Deville proposes to employ a heat fluxion process ; and instead 
of welding, to fuse the metal together at the last by intense heat, 
obtained by the use of the oxy-hydrogen or the ae blow- 
pipe. The ore, properly prepared, is mixed with its weight of 
galena, or native sulphuret of lead, and half its weight of metallic 
lead; it is then heated and well stirred together, the iron and some 
other metals are taken up by the sulphur of the galena, the platinum 
and other metals are taken possession of by the lead, and when the 
action is well effected, the access of air is adjusted until the remain- 
ing part of the sulphuret is decom and only platiniferous lead 
left at the bottom part of the crucible or furnace, with scori# upon 
it. The former is separated, and then heated, exposed to air until 
much of the lead is oxidised; which, escaping as litharge, leaves at 
last an alloy of lead and platinum, containing not more than 10 per 
cent. or even 5 per cent. of lead. Such an alloy of platinum requires 
a very high temperature to fuse it, and this is therefore attained and 
applied in furnaces constructed of chalk-lime, heated by the insertion 
of gas blowpipes. The heat first melts the alloy, and being com- 
bined with oxygen in a little excess, the remaining lead is rapidly 
oxidised and dissipated in fumes, and then being raised and con- 
tinued, any gold, copper, osmium, or other metals, except iridium 
and rhodium, are also converted into vapour and driven off. The 
platinum remaining is at last heated to a still higher degree, and is 
either cast into flat cakes or granulated ; and this has been done with 
quantities weighing even as much as 40 Ib. 

The resulting metal contains some iridium and some rhodium, 
being in fact an alloy of platinum; but it is an alloy which, being 
harder than platinum, and even less liable than it to the chemical 
action of acids and other chemical agents, is as useful as the pure 
substance in the ordinary applications of the metal. As iridium and 
rhodium have no employment at present better than that of alloying 
platinum, their quantity has been purposely increased until it has 
made as much as 25 per cent. of the mass. 

A mixed process has been devised by MM. Deville and Debray, 
which gives a platinum purer than any heretofore obtained. It is 
then as soft and ductile as silver. But for this process, for general 
directions and minute particulars, and for most interesting matter 
about all the metals of the platinum group, the reader is referred to 
lvi. and Ixi. volumes of the Annales de la Chimie. 


INSTITUTION OF CIVIL ENGINEERS. 
March 12, 1861. 
Georce P. Brvver, Esq., President, in the chair. 
(Continued from p. 184.) 

Tue changes,which have taken am within historic times, on 
many parts of the east coasts of England and Scotland were then 
refe to; as well as the successive inroads of the ocean on the 
whole line of coast from the Schelde to the northern part of Jutland, 
including particularly Holland and Friesland. 

The great iso shoal of the North Sea was the Dogger Bank, 
situated in the middle of the basin. This was attributable to the 
immense whirl of the stream of flood, which had been described ; 
and the inference was drawn that, if the tides continued to take their 








eer course, sooner or later this extensive shoal would become an 
islan 

The author next proceeded to consider the effects comes by 
the action of the tide amidst the Orkney and Shetland Isles, and in 
the Pentland Frith, and on the mouths of some of the estuaries of 
Scotland, reserving for a future opportunity his remarks on some of 
the harbours and rivers of the same coast and of England. 

Referring to the Moray Frith, it was shown that one part of the 
stream of flood in this bay had its origin in the Pentland Frith and 
the several inruns through the Orkney Isles; and these streams 
meeting off Noss Head, carried forward the flood in a south- 
westerly direction, and along with it the detritus of the coast into 
the bay formed by Tarbet Ness, from whence issued the Frith of 
Dornoch. Its bar was in shape like a half moon, with a depth of 
11 ft. at low water, and a range of tide of 12 ft. to 18 ft. at springs. 
Mr. D. Stevenson (M.I.C.E.) had ascertained that the level of low 
water was the same throughout the Frith to near Bonar Bri 
seventeen statute miles from the bar, and that in the river beyond 
there was a rise of 6 ft. 6 in. in 1,700 yards. Also, that the range 
of a spring tide at Portmahomac, without the bar, was 12 ft. 8in., and 
at Meikle Ferry, Bonar Quarry, and Bonar Bridge, within the 
estuary, it was respectively 13 ft. 5 in., 18 ft. 8 in., and 6 ft. 10 in., 
the velocity of the tidal wave between these places being at the rate 
of 22 miles, 7-4 miles, and 0°66 mile per hour. The diminished 
rates were caused by the contraction of the estuary, by the less 
depth of its channel, and by the reduced sectional profiles from the 
mouth upwards. It was then estimated that the water shed area of 
the rivers amounted, at ordinary times, to 3,246 cubic yards per 
minute, or about the one hundred and twenty-fifth part of the total 
discharge from the Frith; but in the drought of summer the whole 
of the fresh water streams were insignificant, in comparison with 
the capacity of the estuary below Bonar Bridge and the Kyle of 
Sutherland above it. The maximum surface velocity of the ebb 
tide of Meikle Ferry was found to be 2°55 miles per hour, and the 
cubic contents of the estuary within Dornoch Point amounted w 
about 155,128,100 cubic yards, Assuming the duration of the ebb 
as six hours twenty-two minutes, the total quantity of water passing 
out of the Frith would average 406,094 cubic yards per minute, 
giving the maximum velocity through the section at its mouth of 
2°66 miles per hour. In the open sea, therefore, over the bar, 
situated upwards of four miles from Dornoch Point, the maximum 
velocity of the ebb could not exceed the rate of one mile per hour. 
Notwithstanding the gentle velocity of the stream of ebb out of 
this estuary, with the duration of flood and ebb nearly alike—condi- 
tions under which it had been contended that no bar could be pro- 
duced—there was one at the mouth of this Frith, as well defined as 
in any tidal river. Other authorities were of opinion that bars were 
composed of matter held in ion, and deposited when the 
current met the still water of the ocean. But in this case there was 
not a sufficient quantity of detritus carried down the rivers fallin, 
into the estuary to produce a bar of sand like that in question, whic’ 
could only be caused from the in-draught of the sea carrying the finer 
sands up the estuary. Violent on-shore gales drew off from the 
shores, as well as raised from the bottom, tue sand and gravel 
accumulated during calm weather and westerly \inds. ‘The swee; 
of the flood tide carried along the detritus, and conveyed some of it 
into the seaward part of the estuary, where it was deposited. Other 

rtions formed a beach across its mouth, which would effectually 

r it if there were no tidal currents to maintain a channel, What 
was carried into the estuary on the flood with on-shore gales was, on 
their cessation, swept away by the outset of the ebb and returned to 
the ocean. ‘The bar of this Frith was expos. to the full force of a 
gale from the north-east, and at such periods was found to be in its 
worst condition. Under currents on the flood tide, when subjected 
to the stroke of the sea, tended to increase its height, and the author 
attributed its formation to this cause more than to any other; for 
the bar was in its best state in calm weather, after a continuance of 
land floods, especially if these were accompanied by strong spring 
ebbs. 

A second part of the flood tide entered the Moray Frith from the 
deep water, and the consequence of the meeting of this stream with 
the one formerly mentioned was an extensive deposit of sand 
between them. The stream then passed onwards to the Frith of 
Cromarty. 

A third part of the flood, and evidently the most powerful, also 
entered the Moray Frith from the deep water, running parallel with 
the coast from Kinnaird Head westward, filling with tidal water the 
Frith of Inverness, and carrying along with it the detritus of about 
eighty statute miles of coast. The consequence of this sweep of tide 
was various deposits, which had reduced the entrance to the Frith of 
Inverness to 1,400 yards, with a depth of twenty-three fathoms at 
low water spring tides. Through this comparatively narrow but deep 
channel, both the streams of flood and ebb ran with considerable 
velocity. In former times the mouth must have been as much ex- 

to the action of the waves as the Dornoch Frith, with a 
similar bar outside; but none, however, now existed. 

The entrance to the Frith of Cromarty was through a gorge 
between the headlands called the Suters. This gorge had an 
average width, at high water, of 1,600 yards, with a maximum —_ 
of twenty-eight fathoms; and its length was upwards of 1} miles, 
After passing the strait, the Frith opened out into a wide expanse, 
which, afterwards contracting, had an area, at high water spring 
tides, of 32} square miles, and at low water of nearly sixteen square 
miles, The rapidity of the regular currents through the strait caused 
a vessel to steer well and steadily when seeking shelter, and the 
expansion of the estuary allowed the swell of the waves to be dis- 
persed—a matter of great importance in a haven for shipping 
adjacent to deep water outside. Mr. Alan Stevenson (M.I.C.E.) had 
ascertained, by observations carefully made, that during flood the 
surface velocity through the entrance was 1°8 mile per hour, while 
at the depth of 50 ft. the velocity was not less than four miles per 
hour. During the ebb the catia velocity was 2°7 miles per hour, 
and at 50 ft. below the surface, the velocity was not less than 4} 
miles per hour, These under currents flowing into and out of the 
Frith of Cromarty were so interesting, so as to lead to further inves- 
tigation. 

In this Frith the action of the flood tide was by far the prepon- 
derating force. ‘The bar, deep as it might be under low water, was 
no less a most formidable bank beyond the line of the coast, and the 
flood tide, after passing it, pitched into a Jl, then ran through the 
minimuin section in the gorge, pitched and rose again, and continued 
this undulatory motion for several miles up the estuary. This 
recalled the theory of M. Emy, named by him the “ flots de fond,” or 
action of the waves on the bottom. A very similar action existed in 
the Dornoch Frith. It was the same in the Tay, the Tyne, the 
Humber, the Thames, the Mersey, and other rivers. It was met 
with, at still greater depths, in the open sea, as in the English 
Channel, at the northern entrance of the Lrish Sea, in the Straits of 
Dover, and particularly well defined at the entrance of the Moray 
Frith, and at other places noticed in this paper. ‘I'he author thought 
it must be evident that the flood only could produce these depths, and 
that the waters of the ebb could have no such effect. It was, in his 
opinion, caused by the tide, accompanied by waves and under cur+ 
rents from the deep water of the open sea, acting on the bottom, 
diminished in force, and perhaps imperceptible at the surface. In all 
rivers it might be noticed that, when in flood, after excessive rains, 
the fresh water ap on the surface, to overpower the force of 
the flood tide, and in many cases throughout nearly its duration ; but 
at such times, if properly examined, it would be found that an under 
current of salt water was running inwards from the sea near the 
bottom, arising from its greater specific gravity, and the tidal action 
exerted upon it from the ocean. If the freshwater were not so 
powerful, but yet muddy in character, the current from the sea was 
often clearly defined, making its = inwards like a long tapering 
wedge, but which beneath was sp along the bottom from side to 
side of the channel, until it quite overpowered the descending 
stream, when the whole of the section became salt water. 

In conclusion, it was remarked that these three contiguous 
Friths afforded information, which might prove useful in designing 
marine works :— 
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1st. That in the Frith of Dornoch the bar was exposed to the full 
force of the sea, and no works of an ordinary character could get rid 
of it in its present situation. E 

2nd. That the bar had been removed from the Frith of Inverness 
by natural means, well worthy of mature study; and : 

8rd. That the Frith of Cromarty had, from the peculiar and happily- 
olaced position of its entrance, a bar, it was true, but submerged at a 
depth, practically, of no inconvenience. 


INSTITUTION OF NAVAL ARCHITECTS. 
Saturday, March 2, 1861. 
The Right Hon. Sir J. 8. Pakexeton, G.C.B., in the chair. 

Tne first paper read was “On the Wave-Line Principle of Ship 
Construction,” by Mr. J. Scott Russell, F.R.S., Vice-President 
I.N.A., avd formed the concluding lecture upon that subject—two 
yrevious ones having been delivered in March, 1860, and published 
in Vol. I. of the Transactions of the Institution. In the present 
paper the author, after recapitulating the leading features of his 
previous lectures, in which the nature of the wave-line principle 
was set forth, proceeded to point out, with the aid of numerous 
diagrams, the effects of the wave-line upon the stability of ships, 
and on the area of the load water line; showed how it affected the 
structure of the vessel and the form of the deck; how vessels 
should be built upon that principle so as to have a maximum 
capacity, which it appears to militate against ; how the various pro- 
portions of length, breadth, and depth affect resistance; how the 
whole form can be so constructed as to properly arrange the balance 
of the ship; how this form affects the rolling and pitching of a 
ship; what are the places for the centres of gravity of the hull and 
the after body; how the wave principle affects the quality of the 
materials with which a ship should be built; and how it affects the 
properties of sailing ships and of paddle and screw steamers, 

After the reading of this paper a brief discussion took place 
respecting the relations of length and breadth in a ship, and some 
other points referred to by the author, 


The second paper read was “On the Classification of Iron Ships,” 
by Mr. J. Grantham, Member of Council IL.N.A, The author com- 
menced by asserting that the evils incidental to the faulty construc- 
tion of iron ships were on the inerease, chiefly because the tendency 
to urge vessels to higher performances, and to increase their size, 
power, and capacity was interfered with by established rules. He 
observed that civeumstances have raised up two powerful instru- 
mentalities which exert an immense influence for good or harm on 
iron ships, viz., those of a Government department and of under- 
writers. But besides these there were other influences at work. 
Theory and common sens: demand, he said, that first safety, then 
profit, and then speed shall be secured; but of these the owner 
usually places * profit’ 
looked for last. Nor do the public act more correctly. Their demand 
is speed first, speed second, and speed third; leaving the owner to 
see to the profit, and taking the safety if they can get it. It therefore 
becomes the duty, the author contended, of all engaged in the con- 
struction of iron vessels to bring “safety” into the foreground, 
High speed is not ‘ncompatible with safety. Want of speed is a 
source of many accidents. But at present the Board of ‘Trade, 
Lloyd's Committee, owners, and shipbuilders do not agree in their 
requisitions; hence the Institution of Naval Architects, which is 
fortunately possessed of all the necessary elements for producing 
agreement—comprising, as it does, many of the leading represen- 
tatives of all these several classes—is looked to for a remedy. He 
had heard many complaints of the existing regulations made pri- 
vately throughout the country; and he hoped that if the institution 
should undertake to investigate the subject, with the co-operation 
of the Board of Trade, Lloyd’s Committee, and their respective 
surveyors, these complaints, so freely expressed in private, 
would not be withheld when the question was thus brought 
forward publicly; because it is due to all parties, especially 
to the gentlemen who are publicly responsible, that the truth 
may be fairly stated. The author next laid it down as a 
principle that all sea-going vessels should have a class; but con- 
tended that, for this purpose, the classes must be as varied as the 
objects for which steam vessels are employed, and so expansive as 
to keep pace with, and not retard, the improvements that are every 
day in progress. He then enlarged on some questicns relative to 
the strength of iron ships, alleging that a ship might be viewed as a 
beam, but did not require to possess the full strength of a girder, as 
every ocean vessel is partially borne up at all parts, whatever be the 
state of the sea, Again, when we have to consider the strains arising 
from rolling, from the action of the masts or machinery, or from the 
shocks received by the concussion of the waves, we have to provide 
supports of another description. Then, again, we have to view the 
vessel as she is taking the ground, all ordinary attempts to provide 
for which in a very long ship are futile. It is simply a question, 
not of safety, but of cost and of insurance, whether a ship shall be 
made strong enough to support herself when supported on shore at 
the middle, or at the ends; but as to securing the absolute safety of 
a vessel when knocked by the sea upon hard and pointed rocks, that, 
the author considered, is utterly inupracticable. He showed, how- 
ever, by several examples, that with water-tight bulkheads iron 
vessels do often go upon rocks, sustain severe local injury, and yet 
come off again safely. After dwelling upon these matters the 
author said he felt confident that, as we pursue the question, we 
shall tind that the length of iron ships may be greatly extended, but 
that there will be great difficulty in providing any code of rules 
that can even approximate to the circumstances of very long 
vessels. In maintaining this position, he worked out the proportions 
assigned by Lloyd's regulations to two ships, one double the length 
of the other, showing that the weight of the plates in the larger 
vessel would be inereased about 17 per cent., and that of the frames 
40 per cent.—on the whole, 28 per cent. At the end of the ship 
there was, he contended, no material difference in the strain, but an 
increase of about 150 tons weight; in the centre of the ship, how- 
ever, the tensile strain on the upper part taken as a girder was in- 
creased from about 10 to 24, or 140 per cent., while the strength was 
only inereased 28 per cent. A second example of a similar kind was 
also given. The discretionary power, which Lloyd's Committee 























” first, then “speed ;” “safety” having to be | 





now reserve to themselves, respecting the increase cf seantling | 


amidships for very long vessels, only proved the case, he said, | to the vote which has been so kindly proposed and so cordially car- 


against the rules, and showed that they cannot be adhered to. The 


author next recommended that vessels should be classed by Lloyd's | 


according to their capabilities, and their probable employment. A 
passenger vessel should be classed as such, with the addition of a 
distinguishing mark, corresponding to the present letter and figure. 

cargo vessel the same, vessel for a mixed trade the sume, 
distinguishing whether for inland waters, for coasting trade, or for 
long voyages.  ' things should be denoted, or such other 
general descriptions be given as would enable underwriters to know 
at a glance what kind of risk they were taking. They would not, 
however, be confined by these definitions, or any other; they 
would simply be guided. He concluded by suggesting that the 
Institution should appoint a committee of its members and associates 
to conduct an inquiry into this important subject, and the Board of 
Trade and Lloyd's Committee should be requested to allow their 
surveyors to take part in it in their official capacities. 

The vext paper read was “On Unsinkable Lron Ships,” by Mr. 
Charles Lungley, shipbuilder, Deptford. The author commenced 
by referring to a paper read by Mr, Charles Wye Williams, of 
Liverpool, before the British Association, as long ago as 1837, in 
which the adoption of vertical water-tight bulkheads, placed trans- 
versely across the ship, was strongly urged as a means of safety in 
iron ships; the author (Mr. Williams) at the same time giving an 
account of their advantageous application to several passenger ships 
over which he had control. “The plan is not restricted,” said 
he, in concluding his remarks, “by any patent, and all are free 
to adopt it; and J expect hereafter to see this principle so adopted 
and improved that the security of steam vessels will keep pace with 
that greater utility and extension to which they seem destined.” 
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Nearly twenty-five years have passed, said Mr. Lungley, since Mr. 
Williams thus urged the use of water-tight bulkheads upon the 
attention of shipbuilders and shipowners, and the invention has 
risen more and more in public estimation from that time up to the 
present. Many scores of persons now living owe their lives to this 
valuable invention. At the same time, it must be acknowledged, 
Mr. Lungley went on to say, that there are disadvantages connected 
with the use of transverse vertical bulkheads. When rivetted to the 
sides in the ordinary manner, the rivet-holes, being under each 
other and close together, weaken the plating of the ship most 
seriously. Such bulkheads also interfere very greatly with the 
stowage of the ship; and it often happens that the passages which 
are made through them, and are furnished with doors or valves, are 
found open at the very time when the safety of the ship depends 
upon the bulkheads being water-tight. These and some other con- 
siderations which have from time to time occurred to him in the 
course of his experience as a practical shipbuilder, have led the 
author to seek some new, or at least some modified, means of securing 
the safety of iron ships—especially of iron passenger ships—so that 
the terrible losses which even now frequently happen may be 
avoided. For this purpose he proposes to render iron ships unsink- 
able—unsinkable, that is, under circumstances in which ships are 
most commonly lost, such as when running upon rocks, from 
leaks, from fire, or on coming into collision with other vessels. 
His plan consists in dividing the lower part of the ship or 
vessel into two or more closed water-tight compartments, and in 
affording access to these compartments for the introduction of cargo 
or stores by means of water-tight trunks or passages led up from 
them to such a height that their upper or open ends shall never, in 
any practicable position of the ship, be brought quite down to the 
level of the water. Compartments thus formed may be used as 
ordinary cargo spaces, store-rvoms, chain lockers, or for any other 
like purposes, and may be ventilated by suitable trunks or tubes, 
always providing that all trunks or tubes of every kind which enter 
them shall be made water-tight, and shall rise to the height before 
mentioned, in order that if by any mischance either compartment 
should be broken into, and th» sea be admitted to it, the water should 
have no means of escaping therefrom into any other part of the ship. 
In carrying this system into effect, the author varies the mode of 
applying itaccording to the form of the vessel, and the service for which 
she is to be employed. In the case of a steamship for carrying both 
passengers and cargo, he prefers toconstruct an internal bottom or 
deck in water-tight connection with the .sides of the ship, and ex- 
tending, where the arrangement of the boilers and engines will 
admit of it, quite fore and aft, at a height of several feet from the 
outer bottom, or bottom proper. The compartment thus formed in 
the bottom of the ship may be divided transversety, if desired, by 
bulkheads, such bulkheads extending either to the top of the com- 
partment only, or to any greater height as may be desired. Above 
this lower compartment, or set of compartments, and along the sides 
of the ship he builds vertical or inclined bulkheads, forming other 
water-tight longitudinal compartments, which again may be sub- 
divided transversely, and which also are entered and ven- 
tilated by trunks or passages rising to the height before 
mentioned. With these arrangements it is evident that any 
portion of the submerged skin of the ship may be stove in 
by collision with another ship, or be torn away by rocks, or other- 
wise, without causing the ship to sink, supposing the remaining 
internal water-tight portions to be (as he always makes them), of 
sufficient capacity to keep the ship buoyant and seaworthy, he some- 
times forms apertures in the inner bottom or deck, for the purpose of 
letting any water that may get into the ship from above run down 
into the bottom, but these apertures are closed by valves or doors, 
which are never opened except for this purpose, and are closed 
directly the letting through of the water is completed. Vessels built 
with these improvements will not, therefore, be liable to those acci- 
dents which occur in ships fitted with water-tight compartments in 
the ordinary manner, and which result from passages through the 
bulkheads being formed, and left open. The space occupied by the 
engines and boilers of a steam vessel he closes entirely in by water- 
tight iron walls or bulkheads, extending to the same height above 
the water-line as the trunks before referred to, in order that this 
space may be converted into a water-tight compartment, from which 
water could not escape into any other part of the ship, and into 
which water could not enter from any other part. Apertures are 
formed in these walls or bulkheads, for the admission of coals from 
the coal bunkers, but these apertures are provided with valves or 
doors, which may be closed either from below or from above. He 
sometimes further divides the boiler-room from the engine-room by 
a transverse bulkhead, in order that should the engine break down, 
or the engine-room become tlooded, the boilers may still be kept at 
work, and the steam be used to work pumps by means of an auxiliary 
engine in the boiler-room. He forms divisions by bulkheads acer 
the ship above the skins, which he terms * between deck bulkheads 
and which also are made perfectly water-tight, and so as to divide 
the between-deck space in such manner that should the vessel ship 
seas, or otherwise get water on board, it may be confined to the part 
where it enters. A large model and numerous illustrative drawings 
of the “ unsinkable iron ships” were exhibited. 

This being the conclusion of the three days’ meetings, Rear- 
Admiral G, Elliot, A.I.N.A,, rose and said: “IT have a proposition 
to offer which Tam sure will be received pleasurably by you, and 
which I certainly have very great pleasure in making. It is, that 




















before we leave this assembly we should record a cordial vote of | for the packin a8 


thanks to our president. T’erhaps you may not be as fully aware as 
I am ofthe value of time to Sir John Pakington, during the last few 





days especially ; and when | see a late cabinet minister, and pro- | 


bably a future cabinet minister, coming here and lending this 
institution his repeated assistance, in the way he has done at these 
meetings, I say it is a dawn of better days and brighter promise ; 
and | am quite sure you will join with me in according a cordial 
vote of thanks to Sir John Pakington, our worthy president.” 

Mr. Fincham, master shipwright of Deptford Dockyard, said: “As 
one of the members of the council of this institution, 1 have great 
pleasure in seconding Admiral Elliot's proposition. [I am sure we 
must all feel grateful to Sir John Pakington for his kindness and 
condescension, and for the able manner in which he has presided 
over two of our assemblies.” 

The motion having been carried by acclamation, Sir John Paking- 
ton rose and said: “Gentlemen, | do not feel that I have any claim 


ried. I felt flattered by the honour of the invitation to become the 
President of this Institution, to the successful progress of which I 
attach the greatest value on national grounds. [am convinced it is 
an institution which was very much needed; and [ most sensibly 
feel that it is impossible for me to devote my time, when it may be in 
my power to do so, in a manner more beneficial than in givin: 
whatever humble aid I can in forwarding the objects of this in 
tion. In attending these meetin feel sensible that I do so as a 
learner upon subjects of extreme uational importance; and I am con- 
vinced that no gentleman possessed of as few scientific attainments 
as myselfcan hear such papers aud such discussions as have dis- 
tinguished these meetings without feeling that he is gaining instrue- 
tion, and accumulating most useful and instructive knowledge. If I 
wanted any illustration of the truth of that opinion, [ need not go 
further than to refer to the most interesting paper we have just heard 
from Mr. Lungley, and to the model which is before us. 1 do not 
think we could have a more remarkable illustration ot the 
progress in which we live, or of the at value of the inst 
than the fact that we have been engaged in the serious discussi 
what appears to me to be a perfectly practicable plan of constructing 
unsinkable ships. A few years ago, who would have thought of such 
a thing as an unsinkable iron ship? It would have been regarded 
as the wildest dream that ever entered the mind of man; but here we 
are to-day assembled seriously regarding the model with the full 
belief that ships may be rendered unsinkable, and no end of life and 
property be thereby saved. I repeat we ean have no stronger proof 
of the value of this institution, nor could we have a more: ppropriate 



























termination to that which must be regarded as a most successful 
anniversary.” The proceedings of the session then closed. 


INSTITUTION OF ENGINEERS IN SCOTLAND. 
Wednesday, 20th February, 1861. 
Watter M. Nemson, Esq., President, in the Chair, 
ON THE NECESSITY FOR SURFACE CONDENSATION AND ON 
DIFFERENT METHODS OF EFFECTING THE SAME. 
By Mr. Tuomas Davison. 
(Continued from p. 184.) 


Ayorner method which has been sometimes tried for effecting the 
same purpose as surface condensation is that of cooling the water 
delivered by the air pump, and returning it for use in the common 
jet condenser. The cooling is effected by passing it through tubes, 
to the outside of which cold water from the sea is supplied. Many 
different forms of this have been devised, and a good cooling ar- 
rangement of this kind is at present in use, the plan of Mr. Howden, 
of Glasgow. 

Judging from the great number of plans that have been tried, 
and the still greater number that have been patented, during the 
last thirty years, and the comparatively few condensers at present 
in operation, notwithstanding the saving effected by their use, we 
cannot but come to the conclusion that there has been some very 
great practical difficulty in their construction. In looking at the 
various plans, we find them in principle very similar, being 
generally a number of tubes with steam on one side and water 
on the other; but when we come to examine more closely, we 
find great difference in the details, and in one particular they almost 
all differ, that is, in the method of forming the joints between the 
tubes and tube-plates. This fact seems to point out that part as 
being the most difficult. The methods of forming these joints in 
the different plans here described are shown enlarged, so far as it is 
necessary to illustrate them. The number opposite each tube corre- 
sponds to that of the diagram of the condenser to which it belongs. 
At various times we find plans patented for securing the tubes to 
the plates so firmly as to defy the efforts of expansion—none of 
those could be better than that of Du Tremblay’s before described. 
But, even with tubes but 3 ft. long, the writer has seen much delay 
in finding those that gave way by splitting, and as they could not be 
replaced the holes were plugged. 

It is evident that a number of tubes as arranged in a condenser 
must be subject to unequal expansion, and if this be not provided 
for, either the joints or the tubes will soon give way and leak. It 
may, therefore, be considered as a condition inseparable from a good 
practically efficient surface condenser, that each tube be free to ex- 
pand or contract independently of the others, 

A second evident condition is that each portion of the surface 
should be supplied with an equal amount of cooling water, other- 
wise those parts not receiving their full proportion are comparatively 
ineffective, and more surface will be required than is otherwise 
necessary. ‘This difficulty is inseparable from condensers, with the 
cooling water outside the tubes. 

A third condition is, that the condenser shall occupy as little room 
as possible; this being of great importance, particularly when con- 
densers are added to ships at present running, as in most cases the 
unoccupied space around the engines is very limited. 

A fourth condition is, that the condenser must be easily kept in 
order, and that cleaning, examination, or repairs, must not occupy 
too much time. This question of time is of much more importance 
than those unacquainted with such manipulations would suppose ; 
and the writer believes the time so occupied has been the most fruit- 
ful cause of failure of the plans tried. This is not strange when we 
consider the time required to pack the tube-joints of a large 
condenser, Suppose that it only occupied five minutes for each 
tube, or two and a half minutes for each end—the writer is having 
a condenser made at present that at this rate would require seven 
weeks time; and as the tubes in all condensers are so close together, 
there is no room to employ many hands at the same time. The 
joints of the condenser referred to are, however, so made that they 
ean all be packed in about four hours. 

A fifth condition is, that all the joints shall be perfectly tight, and 
that the whole apparatus shall cost as little as possible. 

Keeping all these conditions m view, which are the results of the 
writers own observation of many forms of condensers which he 
has had an opportunity of testing, he has found but one plan that 
fulfils them all; this is represented by Fig. 5, before described, and 
it will be easy to point out how perfectly it fulfils all the necessary 
requirements of a practical surface condenser. It provides for the 
separate expansion of each tube, at either end, without the amount 
of friction accompanying any other form of packing, as the india- 
rubber stretches in the direction of the tube’s length, instead of com- 
pelling the tube to pass through it. It thus saves the wear of either 
the tube or packing, and consequent liability to eak, which must 
occur in other slip joints; and it does not require the very great 
care and skill necessary in packing other slip joints—to avoid screw- 
ing them either too tight or not sufficiently so. The pressure of the 
water also operates to assist the tightness of the joint, as the greater 
the pressure the more perfectly the rubber is kept in contact with 
both tube and plate. Secondly, as the cooling water is inside the 
tubes, it can easily be caused to pass through different portions of 
them in succession, so as to insure uniform current throughout, and 
cause every tube to do its duty. Thirdly, the tubes can be 
placed more closcly together than with other arrangements, a 
distance of in. between their external diameters being suflicient 
this permits the condensers to be made of very 
much smaller size than others, and capable of being fitted to engines 
when other forms could not be applied. Fourthly, the facility of 
taking out the tubes to examine or clean them is very great, as the 
packings can be taken off and replaced on both ends of a thousand 
tubes in about an hour, and as the act of drawing the tubes out of 
the tube-plates and of replacing them would sufficiently clean them, 
it would seem impossible to lessen the time required for such pur- 
poses. This is a most important consideration, and a quality 
possessed by no other form of condenser. Fifthly, this condenser 
admits of the use of long tubes, consequently saving expense 
in constructing ; and the cost of the rubber packing is but 
trifling. The writer lately saw one taken off that had been 
in use for six months in the steamship Mona’s Isle (the first 
steamer to which the condenser has been applied in this country). 
The tubes were cleaned, and the same rubber packings replaced, to 
all appearance as elastic as when new. Finally, the condenser is 
easily arranged, so that in case of any accident to the tubes, cireu- 

































| lating pump, or other parts, a few iminutes only are required to 





i outside diameter was }in., and they were 7} ft. long. 


render it available as a jet condenser. 

The other plans which have been described illustrate the leading 
features of nearly all the condensers that have been tried, and it is 
unnecessary to point out their defects in detail, as it is easily seen 
that none of them fulfil the conditions named, nor is there to be 
found in any of them any other advantage not possessed by the one 
recommende And the writer is happy to add, that his opinions in 
this respect are sustained by eminent engineers of both Glasgow, 
Greenock, and Liverpool, who ave at present making condensers on 
this plan for seven of the prominent steamship companies of the 
country, and also for the Royal Navy. 









In the discussion which followed, Mr. Davison, in answer to 
various questions, said that the amount of cooling surface was notin 
proportion to the horses-power of the engine; but to assist in forming 
an opinion upon this matter he would give the size of one now In use. 
The vessel had engines of 123 nominal horses-power, and there were 
1400 square feet of surface in the condenser. The cylinders were 42 in. 
in diameter, with a 4 ft. stroke. The boilers were ordinary horizon~ 
tal tubular ones, the working pressure being from 15 Ib. to 20 Ib. of 
steam above the atmosphere. ‘The condenser described (on Sewell 3 
plan) had been in use since the beginning of last summer. rhe 
vacuum ranged from 24 to25 in. The speed was from 32 to 36 revo- 
lutions per minute. He could not tell accurately the temperature of 
the feed-water, but had observed it to be about 140 deg. The tubes 
of the condenser were less than jt; in. in thickness ;_their 
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was no superheating nor expansion beyond that given by the 
ordinary slide valve. The engine was doing a full amount of work 
for its nominal horses-power. 

Mr. Gilchrist thought it was a pity to lose sight of the first con- 
denser which Mr. David Napier had made in the Postboy. Out of 
respect to their old friend and father, he thought an effort should be 
made to get a drawing of it before the Transactions were published. 
—Mr. Davison replied that he thought he would be able to get the 
drawing yet, want of time only having hitherto prevented him.— 
Mr. Gilchrist remarked that a condenser, with the tubes fastened in 
a way similar to the one represented in 2, was made by Mr. 
Napier, and used in the Koh-i-noor.—Mr. Davison said one was also 
used in the Plover.—Mr. Gilchrist thought it right to state that Mr. 
Wingate, who was about the first to use condensers in the Clyde, 
and who fitted up one of Hail’s in the Sirius, the first steam-vessel 
which crossed the Atlantic, had informed him that the boilers gave 
way at about the surface of the water, caused, it was supposed, by a 
galvanic action occasioned by the copper tubes of the condenser. 
The condenser was quite perfect at the end of two years; buta 
deposit of black balls was found at the bottom of the boilers, which 
were believed to be in some way eating off the heads of the rivets. 
That condenser was packed, as shown in Fig. 1, with little stufling- 
boxes. It was believed that the verdigris and tallow combined was 
the cause of the destruction of the sides of the boilers.—'The Presi- 
dent could not see how the effect on the boilers and bolts could be 
properly traced to the condenser, the two being so far apart.—Mr. 
Gilchrist could not explain it, but possibly the water being so pure 
it would have greater affinity for the copper pipes, and when com- 
bined with the tallow would be very destructive to the boilers. At 
all events, they took out the condenser for that reason, as that was 
their idea at the time.—Mr. Davison said he had seen condensers all 
of copper in use for seven or eight years without any complaint 
whatever; and as to tracing oxidation of the boilers to galvanic 
action arising from the condenser tubes, he thought there was room 
for mistake. He believed they had all seen boilers corrode in 
peculiar ways, when there were no condensers on board. He 
imstanced the case of two sister boilers, where the tubes of one had 
to be taken out after ten months’ wear, and the other continued all 
right for eight years, no condenser being used with either. He 
had also seen the parts around the feed-pipes and other places of 
boilers seriously corroded in one vessel, and no appearance of corro- 
sion in another similar ship, engaged in the same trade, and treated 
in the same way. In one case where it was thought that galvanic 
action had been induced by the copper feed-pipes, they were taken 
out and were replaced by cast-iron ones, and corrosion did not show 
so much afterwards; but in a sister ship, alike in every respect, 
there was no corrosion at all, and the copper pipes were allowed to 
remain. He had also seen in ships with no condensers, the larboard 
boiler corrode, whilst the corresponding part of the starboard boiler 
was not at all corroded; so that if they attributed the my i 
cor/osion of boilers where condensers were used to galvanic 
he thought they were apt to be led astray. Engineers were some- 
times like doctors, who when they did not know what was 
wrong, and did not wish to confess it, said the patient was 
bilious. So engineers, when they did not understand the 
cause, set it down to galvanic action, which had to 
bear the blame of it. Now,if boilers corroded without condensers 
as well as with them, and especially when he saw them in use, as in 
the Mona’s Isle, with not the slightest corrosion of any part after six 
months’ wear, he thought he was justified in not giving much atten- 
tion to the alleged effects of galvanic action. He had also taken care 
to consult with engineers in Glasgow who had had most experience 
with surface condensers, and he found most of them had observed 
nothing of the kind. They generally said that if the condenser 
would remain tight, they would take care of the galvanic action.— 
The President said he was sorry to have to bring the discussion on 
this important subject to a close for the present, but he would do so 
on the distinct understanding that they would take it up and 
thoroughly discuss it at the next meeting. In the meantime he 
would propose that they record a vote of thanks to Mr. Davison for 
his paper. 



























THE NEW AMERICAN PATENT LAW. 

TuE following is a copy of the recent “ Act, in addition to ‘An Act 
to Promote the Progress of the Useful Arts,’” passed by the United 
States Congress :— 

Sec. 1.—Be it enacted by the Senate and House of Representatives 
of the United States of America in Congress assembled, That the 
Commissioner of Patents may establish rules for taking aflidavits and 
depositions required in cases pending in the Patent Office, and such 
affidavits and depositions may be taken before any justice of the 
peace, or other officer authorised by law to take depositions to be 
used in the courts of the United States, or in the State courts of any 
State where such officer shall reside; and in any contested case 
pending in the Patent Office it shall be lawful for the clerk of any 
court of the United States for any district or territory, and he is 
hereby required, upon the application of any party to such contested 
case, or the agent or attorney of such party, to issue subpoenas for 
any witnesses residing or being within the said district or territory, 
commanding such witnesses to appear and testify before any justice 
of the peace, or other officer as aforesaid, residing within the said 
district or territory, at any time and place in the subpoena to be 
stated; and if any witness, after being duly served with such 
subpeena, shall refuse or neglect to appear, or, after appearing, shall 
refuse to testify (not being privileged from giving testimony), such 
refusal or neglect being proved to the satisfaction of any judge of 
the court whose clerk shall have issued such subpeena, said judge 
may there upon proceed to enforce obedience to the process, or to 
punish the disobedience in like manner as any court of the United 
States may do in case of disobedience to process of subpeena and 
testificandum issued by such court; and witnesses in such cases 
shall be allowed the same compensation as is allowed to witnesses 
attending the courts of the United States : Provided, That no witness 
shall be required to attend at any place more than forty miles from 
the place where the subpoena shall be served upon him to give a 
deposition under this law: Provided also, That no witness shall be 
deemed guilty of contempt for refusing to disclose any secret inven- 
tion made or owned by him: And provided, further, That no witness 
shall be deemed guilty of contempt for disobeying any subpcena 
directed to him by virtue of this Act, unless his fees for going to, 
returning from, and one day’s attendance at the place of examina- 
tion shall be paid or tendered to him at the time of the service of the 
subpeena, 

Sec. 2.—And be it further enacted, That, for the purpose of 
securing greater uniformity of action in the grant and refusal of 
Letters Patent, there shall be appointed by the President, by and 
with the advice and consent of the Senate, three Examiners-in- 
Chief, at an annual salary of 3,000 dols. each, to be composed of 
persons of competent legal knowledge and scientific ability, whose 
duty it shall be, on the written petition of the applicant for that 
purpose being filed, to revise and determine upon the validity of 
decisions made by Examiners when adverse to the grant of Leiters 
Patent ; and also to revise and determine in like manner upon the 
Validity of the decisions of Examiners in interference cases, and when 
required by the Commtssioner in applications for the extension of 
patents, and to perform such other duties as may be assigned to them 
by the Commissioner; that from their decisions appeals may be 
take n to the Commissioner of Patents iu person, upon payment of 
the fee hereinafter preseribed; that the said Examiners-in-Chief 
shall be governed in their action by the rules to be prescribed by the 
( ommissioner of Patents. 7 
FP te o—And be it further enacted, That no appeal shall be 
kt he the Examiners-in-Chief from the decisions of the Primary 

xaluiners, except in interference cases, until after the application 
shall have been twice 1 jected ; and the 





























J ; second examination of the 
application by the Primary Examiner shall not be had until the 
applicant, in view of the references given on the first rejection, shall 
have renewed the oath of invention, as prov ided for in the seventh 








section of the Act entitled, “An Act to promote the progress of the 
useful arts, and to repeal all Acts and parts of Acts heretofore made 
for that purpose,” approved July 4th, 1836, 

Sec. 4.—And be it further enacted, That the salary of the Com- 
missioner of Patents, from and after the passage of this Act, shall be 
4,500 dols. per annum, and the salary of the Chief Clerk of the 
Patent Office shall be 2,500 dols., and the salary of the Librarian of 
the Patent Office shall be 1,800 dols. 

Sec. 5.—And be it further enacted, That the Commissioner of 
Patents is authorised to restore to the respective applicants, or when 
not removed by them, to otherwise dispose of such of the models 
belonging to rejected applications as he shall not think necessary 
to be preserved. The same authority is also given in relation to all 
models accompanying applications for designs. He is further 
authorised to dispense, in future, with models of desigus when the 
design can be sufficiently represented by a drawing. 

Sec. 6.— And be it further enacted, That the tenth section of the 
Act approved March 3rd, 1837, authorising the appointment of agents 
for the transportation of models and specimens to the Patent Office, 
is hereby repealed. 

Sec. 7.—And be it further enacted, That the Commissioner is 
further authorised, from time to time, to appoint, in the manner 
already provided for by law, such an additional number of principal 
Examiners, First Assistant Examiners, and Second Assistant 
Examiners as may be required to transact the current business of 
the office with dispatch, provided the whole number of additional 
Examiners shall not exceed four of each class, and that the total 
annual expenses of the Patent Office shall not exceed the annual 
receipts. 

See. 8.—And be it further enacted, That the Commissioner may 
require all papers filed in the Patent Office if not correctly, legibly, 
and clearly written, to be printed at the cost of the parties filing such 
papers; and for gross misconduct he may refuse to recognise any 
person as a patent agent, either generally or in any particular case ; 
but the reasons of the Commissioner for such refusal shall be duly 
recorded, and subject to the approval of the President of the United 
States. 

See. 9.—And be it further enacted, That no money paid as a fee 
on any application for a patent after the passage of this Act shall be 
withdrawn or refunded, nor shall the fee paid on filing a caveat be 
considered as part of the sum required to be paid on tiling a subse- 
quent application for a patent for the same invention. 

That the three months’ notice given to any caveator, in pursuance 
of the requirements of the twelfth section of the Act of July 4th, 
1836, shall be computed from the day on which such notice is 
deposited in the post office at Washington, with the regular time for 
the transmission of the same added thereto, which time shall be 
indorsed on the notice ; and that so much of the thirteenth section 
of the Act of Congress, approved July 4th, 1836, as authorises the 
annexing to letters patent of the description and specification of 
additional improvements is hereby repealed, and in all cases where 
additional improvements would now be admissible independent 
patents must be applied for, 

Sec. 10.—And be it further enacted, That all laws now in force 
fixing the rates of the Patent Office fees to be paid and discriminating 
between the inhabitants of the United States and those of other 
countries which shall not discriminate against the inhabitants of 
the United States are hereby repealed, and in their stead the follow- 
ing rates are established :—- 

On filing each caveat, 10 dols. 

On filing each original application for a patent except fora design, 
15 dols. 

On issuing each original patent, 20 dols. : 

On every appeal from the Examiners-in-Chief to the Commis- 
sioner, 20 dols. 

On every application for the re-issue of a patent, 30 dols. 

On every application for the extension of a patent, 50 dols. ; and 
50 dols., in addition, on the granting of every extension, 

On filing each disclaimer, 10 dols. 

For certified copies of patents, and other papers, 10 cents per 100 
words. 

For recording every assignment, agreement, power of attorney, 
and other papers, of 8300 words or under, 1 dol. 

For recording every assignment, and other papers, over 300 and 
under 1,000 words, 2 dols. 

For recording every assignment or other writing, if over 1,000 
words, three dols. 

For copies of drawings, the reasonable cost of making the same. 

Sec. 11.—And be it further enacted, That any citizen or citizens, 
or alien or aliens having resided one year in the United States, and 
taken the oath of his or their intention to become a citizen or 
citizens, who by his, her, or their own industry, genius, efforts, and 
expense, may have invented or produced any new and original 
design for a manufacture, whether of metal or materials and original 
design for a bust, statue, or bas relief, or composition in alto or 
basso relievo, or any new and original impression or ornament, or 
to be placed on any article of manufacture, the same being formed 
in marble or other material, or any new and useful pattern, or print, 
or picture, to be either worked into or worked on, or printed, or 
painted, or cast, or otherwise fixed on any article of manufacture, or 
any new and original shape or configuration of any article of manu- 
facture, not known or used by others before his, her, or their inven- 
tion or production thereof, and prior to the time of his, her, or their 
application for a patent therefor, and who shall desire to obtain an 
exclusive property or right therein to make, use, and sell, and vend 
the same, or copies of the same, to others, by them to be made, used, 
and sold, may make application in writing to.the Commissioner of 
Patents, expressing such desire; and the Commissioner, on due pro- 
ceedings had, may grant a patent therefor, as in the case now of 
application for a patent, for the term of three and one-half years, or 
for the term of seven years, or for the term of fourteen years, as the 
said applicant may elect in his application: Provided, That the fee 
to be paid on such application shall be, for the term of three 
years and six months ten dols,, for seven years fifteen dols., and 
for fourteen years thirty dols.: And provided, that the patentees 
of designs under this Act shall be entitled to the extension of their 
respective patents, for the term of seven years from the day on 
which said patents shall expire, upon the same terms and restric- 
tions as are now provided for the extension of letters patent. 

See. 12.—And be it further enacted, that all applications for 
patents shall be completed and prepared for examination within two 
years after the filing of the petition, and in default thereof they 
shall be regarded as abandoned by the parties thereto, unless it be 
shown to the satisfaction of the Couunissioner that such delay was 
unavoidable, aud all applications now pending shall be treated as if 
filed after the passage of this Act; and all applications for the 
extension of ptents shall be filed at least ninety days before the 
expiration thereof; and notice of the day set for the hearing of the 
case shall be published, as now required by law, for at least sixty 
days. 

Sec. 13.—And be it further enacted, that in ali cases where an 
article is made or vended by any person under the protection of 
letters patent, it shall be the duty of such person to gi 




















rive sufficient 
notice to the public that said article is so patented, either by fixing 
thereon the word patented, together with the day and year the 
patent was granted; or when, froin the character of the article 
patented, that may be impracticable, by enveloping one or more of 
the said artick ind affixing a label to the package, or otherwise 
attaching thereto a label on which the notice, with the date, is 
printed; on failure of which, in any suit for the infringement of 
letters patent by the party failing so to mark the article the right to 
which is infringed upon, no damage shall be recovered by the 
plaintiff, except on proof thet the defendant was duly notitied of the 
infringement, and continued after such notice to make or vend the 

; And the sixt ction of the act entitled, “ An Act 
weress of the useful arts,” and 
ust, L542, be, and the same is 
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in additio: 








so forth, ap} wel the 29th day ol 2 
hereby, repealed.” 

Sec. 14.—And be it further enacted, that the Commissioner of 
\ iv print, or, in his discretion, 


Patents be, and is hereby authori 














to cause to be printed, ten copies of the description and claims of all 
patents which may hereafter be granted, aad ten copies of the 
drawings of the same, when drawings shall accompany the patents, 
provided the cost of printing the text of said descriptions and claims 
shall not exceed, exclusive of stationery, the sum of two cents. per 
hundred words for each of said copies, and the cost of the drawings 
shall not exceed fifty cents per copy; one copy of the above number 
shall be printed on parchment, to be affixed to the letters patent; 
the work shall be under the direction, and subject to the approval 
of the Commissioner of Patents, and the expense of the said copies 
shall be paid out of the patent fund. 

See, 15,—And be it further enacted, that printed copies of the 
letters patent of the United States, with the seal of the Patent 
Oltice attixed thereto, and certified and signed by the Commissioner 
of Patents, shall be legal evidence of the contents of said letters 
patent in all cases. 

Sec. 16,—And be it further enacted, all patents hereafter granted 
shall remain in force for the term of seventeen years from the date 
of issue, and all extensions of such patents is hereby prohibited, 

See, 17.—And be it further enacted, that all Acts and parts of Acts 
heretofore passed which are inconsistent with the provisions of this 
Act be, and the same are hereby, repealed. 








SULPHUR IN COAL GAS. 

Some attention has lately been directed to the fact of the existence 
of compounds of sulphur in coal-gas used for illuminating purposes. 
In an interesting report upon the subject, by F. Versmann, F.C.8., 
it is pointed out by this chemist that, however desirable it may be to 
perfect the means for purifying gas, there is no occasion for any 
degree of alarm on the part of the public with regard to the amount 
in which the impurities in question exist, or their effect upon health, 
The means for determining the proposition of sulphur in gas are 
simples and susceptible of great accuracy, The gas is burnt in 
atmospheric air contained in a close glass vessel, and in contact with 
a solution of ammonia. The products of combustion are further 
made to pass through two Woolf's bottles; the first containing 
solution of ammonia, the second a solution of iodine in iodide of potas- 
sium. ‘The latter solution was employed by Mr, Versmann in 
case some of the sulphurous acid resulting from the combustion 
should escape absorption by the ammonia ; butit was found that not 
a trace of sulphur could be detected in the second bottle, The sul- 
phurous acid, combined with ammonia, as sulphite of ammonia is 
converted into sulphuric acid by a solution of iodine in iodide 6f 
potassium, precipitated by chloride of barium, and weighed as 
sulphate of barytes, 





The following tables represent the results of the experiments 
according to this process :— 
FIRST SERIES OF EXPERIMENTS MADE AT TILE WORKS OF THE COMMERCIAL 
GAS COMPANY. 
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SECOND SERIES OF EXPERIMENTS, MADE AT THE LABORATORY OF PF, VERSMANN, 
WITH GAS OF TUE CHARTERED GAS COMPANY. 
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In the experiments of Professor Hofmann, as detailed in a report 
to the Lords of the Committee of Privy Council on Education, t 


} maximum amount of sulphur found in 100 cubic feet of gas i 


10°33 grains. The variation in these results is in some measur 
explained by the fact that the formation of bisulphide of carbon 
greatly depends upon the following conditions :— Ist. The dampness 
of the coals; because in very damp coals all sulphur will most pro- 
bably be converted into sulphuretted hydrogen. 2nd, The degree of 
heat to which the coals are exposed; and, 8rd. Upon the quantity 
of sulphur present in the coals, 

t is shown, however, by Mr. Versmann that even the larges 
quantity of sulphur found in coal gas is comparatiyely so smal 
that the difference becomes insignificant. Thus, according to the 
results obtained, 10,000 parts by weight of gas contain in three 
different samples 1°2, 2-6, and 3°8 parts of sulphur respectively; or, 
if we compare the volume of the coal gas to those of the bisulphate 
of carbon, 10,000 parts by volume contain 0-236, 0-480, and 0°747 
cubic feet respectively of vapours of bisulphide of carbon. 

Wien the amount of carbonic acid gas produced by the combus- 
tion of coal gas is compared with that of the sulphurous acid gas 
resulting from the sulphur compounds, it becomes evident that the 
contamination of the atmosphere of an apartment by the former 
agency must necessarily reach a very high point before any incon- 
venience or injury can be occasioned by the sulphurous acid. To 
whatever extent ventilation is employed, the deterioration of the air 
to a serious degree is to be apprehended long before the acid gas can 
exert any sensible action. With every 50,000 cubic feet of carbonic 
acid, 4°7, 10°12, or 14°8 cubie feet of sulphurous acid only would bo 
formed from the gas of which samples were analysed by Mr. 
Versmann. In this proportion it could have no injurious effect 
upon the human constitution while ventilation was sufficiently active 
to remove the enormous proportionate volume of carbonic acid. The 
same quantity of sulphur would be burnt by lighting three, seven, 
or ten of the ordinary lucifer matches, as in the consumption of 100 
cubic feet of gas containing 2°09, 6°35, or 941 grains of sulphur. 
These considerations may have the effect of removing any appre- 
hensions of injury resulting from the presence of sulphur in gas, 
which may have been occasioned by the discussion on this subject. 


Sourn Kenstneton Museum.—During the week ending 23rd 
March, 1861, the visitors to the South Kensington Museum have 
been as follow: — On Monday, ‘Tucsday, and Saturday, free days, 
5,510; on Monday and Tuesday, free evenings, 3,398, On the three 
students’ days (admission to public 6d.), 1,476; one students’ 
evening, Wednesday, 157, Total, 11,541, From the opening of the 
museum, 1,933,770. 
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INTERNATIONAL EXHIBITION OF 1862. 

Tue following is, we understand, the classification likely to be 
adopted by her Majesty's Commissioners for the Great Exhibition of 
next year :— 
Section I.—Raw Mareriats, 

Mining, Quarrying, Metallurgy, and Mineral Products ; Chemical 
Substances and Products, and Pharmaceutical Processes ; Substances 
used for Food, including Wines; Animal and Vegetable Substances 
used in Manufactures. 

Secrion I].—MAcwInery AND ENGINEERING. 

Railway Plant, including Locomotive Engines and Carriages; 
Carriages not connected with Rail or Tram _ Manufacturing 
Machines, and Tools; Machinery in general, as — to industry ; 
Agricultural and Horticultural Machines and implements, Civil 
Engineering, Architectural and Building Contrivances; Milita: 
Engineering, Armour, and Accoutrements, Ordnance, and Small 
Arms; Naval Architecture and Ships’ Tackle ; Philosophical Instru- 
ments, and Processes depending on their use; Photography and 
Photographic Apparatus ; Horological Instruments; Musical Instru- 
ments; Surgical Instruments and Appliances. 

Section I]].—MANUFACTURES, 

Cotton ; Flax and Hemp; Silk and Velvet; Woollen and Worsted, 
including Mixed Fabrics generally, Carpets; Woven, Spun, Felted, 
and Lace Fabrics, when shown as specimens of Printing or Dyeing; 
Tapestry, Lace, and Embroidery ; Skins, Furs, Feathers, and Hair; 
Leather, including Saddlery and Harness; Articles of Clothing ; 
Paper, Stationary, Printing, and Bookbinding ; Educational Works 
and Appliances; Furniture and Upholstery, including Paperhang- 
ings and Papier Maché; Iron and General Hardware, Steel, and 
Cutlery ; Works in Precious Metals and their imitations ; Jewellery ; 
Glass ; Pottery ; Manufactures not included in previous Classes. 

Section [V.—Five Arts (Mopern). 

Architecture ; Paintings in Oil and Water Colours and Drawings; 
Sculpture Models, Die-sinking, and Intaglios; Etchings and En- 
gravings. 

In the Exhibition of 1851 there were only thirty-five Classes. In 
the proposed one, therefore, there are five additional, 








SCOTTISH MATTERS. 


Tne shipments of pig-iron continue limited. Last week's total 
was only 8,206 tons, as compared with 10,037 tons in the corre- 
sponding period of last year. : 

Scottish railways continue to make very satisfactory progress. 
The last weekly return must have been especially gratifying to 
shareholders :— 

Line. Receipts. Increase. Decrease, 
Caledonian .. .. «« £13,084 4. .. £988 .. «. 


South-Western .. «+ es 7,15L eo oe 623 on oe 
Edinburgh and Glasgow .. 5,912 oe oe 873 we oo 
North British oo #0 5,783 .e oc B3OH ce oo 
North-Eastern...) «+ ee 3,880 .. oe 85 we oe 


Edinburgh, 

Dundee 

Central .. we se of of 

Monkland 4. «se oe oe 

Great North .. .- «2 «« 1,590 «2 oe oo ee 

Dundee, Perth, and Aberdeen 4 oe ee 90 .. o 
72 


Perth, ogg | CE « « 142 4. oe 
8,131 os oe 99 we oe 
a xa on B86 we co 


& 
PIPE PSEP Pedy 


Inverness and Aberdeen co co =D co oo 
Dundee and Arbroath... .. 643 .e oe 43 22 oe 
Deeside .. .. co ce ve 242 oe oe B we oe 
Forth and Clyde .. oe 222 we oe B se oe 


The high repute into which the leading companies are coming as 
investments is seen in the fact that last year the average rate of 
debenture interest paid by the Glasgow and South-Western was 
£3 19s, 8d. per cent.; the North British, £3 19s. 7d. per cent.; the 
Edinburgh and Glasgow, £4 per cent. ; and the Caledonian, £4 1s, 1d. 

r cent. 

Mr. Dalglish, one of the members for Glasgow, is making a tour in 
the French dockyards, and seeing as much as he is allowed to look 
at with his own proper eyes. 

Mr. A. G. Cameron, of Greenock, has launched a wooden, clinker- 
built steamer, of the following dimensions :—Extreme length, 50 ft. ; 
breadth, 10 ft.; depth, 5 ft. She is to be fitted with a rotatory en- 
gine of 8-horse power, with double cylinders (placed at right angles), 
patented by Mr. William M‘Onie, foreman to Messrs. Smith and Co., 
and Mr. Andrew, engineer to Messrs, Pattens and Co., sugar refiners, 
The mode of propulsion, which is entirely novel, is the invention 
of the owner of the steamer, Colonel _ of Binghili, Aberdeen- 
shire, and consists of an horizontal paddle proy eller with feathering 
floats, which admits of such nice adjustment that, by its means, her 
course can be directed without a rudder. 


Royat AaricutturaL Socrery.—The ensuing annual meeting of 
the Royal Agricultural Society of England has been fixed to be held 
at Leeds in the week commencing on Monday the 15th of July next. 
The show ground will be a piece of land, about 20 acres in extent, 
abutting on the Kirkstall-road, in the western outskirts of the town. 
To the show-tield easy access will be had by means of a temporary 
railway, which will be in communication with the great arterial 
lines which may be said to concentrate in the railway system at 
Leeds, The amount offered for prizes will be as follows :—By the 
Society, for horses, cattle, sheep, and pigs, £1,985 ; for implements, 
£510; by the local Leeds committee, £730 ;—total, £3,225, which is 
a larger sum than ever offered at any previous meeting of the 
Society. The trial of implements, except steam cultivators, will 
take place at Leeds, at or near the show-ground; but the steam 
cultivators or steam ploughs will be tested on about 200 acres of land, 
at Garforth, about seven miles from Leeds, to which access is had 
from the latter town by the Leeds and Selby branch of the North- 
Eastern Railway, as well as by two or three different highways. 
Altogether the prospects of the forthcoming exhibition of the Royal 
Agricultural Society is of a very favourable character. 

Ferry Boats on tik Amertéan Mopet.—An iron _paddlewheel 
steamer, built for the new Southampton and Isle of Wight Steam- 
ship Company, was launched on Wednesday from the premises of 
her builder, Mr. Kerman, at Milbrook, near Southampton. This 
boat is being constructed on a plan patented by Mr. W. H. Muntz, 
of Millbrook-lodge, and another vessel, somewhat similar in prin- 
ciple, built for the same station, was launched a fortnight since from 
the works of the Thames Lron Shipbuilding Company at Blackwall. 
The latter ship is named the Lord of the Isles, and the one launched 
this week is christened the American. The vessels of which the 
American will be a type are built with flush decks, level with and 
supported on the gunwales, the decks overhanging the sides 
of the hull to the width of the outside of the paddlewheels. 
On this overhanging part the passengers’ cabins are placed, and 
between them and the engine-room, which occupies the centre 
of the vessel, is the necessary accommodation for carriages, 
horses, and cattle. There is a promenade deck over the cabin, 
wh'ch may, where desired, also be carried over the carriage 
and cattle deck. The vessel is steered by means of a helm at either 
end, both worked by one wheel. Communication with the shore is 
effected by a floating dummy, with a deck about the same level as 
the flush deck of the steamer, and this dummy, which is attached to 
the landing-place, rises and falls with the tide. This is the first 
introduction into this country of the principle of the American lake 
and river steamers, and the chief merits claimed for the invention 
are the superiority of accommodation for pleasure traffic, enabling 
passengers to enjoy freer ventilation and uninterrupted views of 
the adjacent land and water scenery through the ranges of windows 
in the cabins, and also enabling the vessels to carry horses, cattle, 
carriages, &c., without risk of danger, dispensing with the cumbrous 
accompaniments of heavy tow-boats. The Lord of the Isles will be 


ready for the station in the course of two or three weeks, and will 
shortly be followed by the American, which two vessels will run 
during the — season, two more being proposed to be added to 
© succeeding year. 


the fleet in 
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Inapplying this invention tothe driving of a chaff cutter the patentees, 
the Messrs. Cockey, of Frome, mount a small steam engine on the fram- 
ing of the machine itself. The wheel which carries the knives or 
cutters of the machine forms the fly-wheel of the engine, and the 
main shaft of the machine is fitted with acrank by which it is driven 
direct from the small steam engine. Suitable arrangements may be 
made for driving either separately or simultaneously two or more 
machines; thus a root cutter, or corn crusher, and a small threshing 
machine may all be driven by the same engine, the fly-wheel of 
any one or more of those machines serving as the fly-wheel of the 
engine. 

The illustration represents a front elevation of a chaff cutter 
arranged so as to be driven direct from a small steam engine. 

A, A, is the main framing of the chaff cutter. Suflicient space 
is afforded in this framing for the reception of the bed-plate B of a 
small steam engine, of which C is the working cylinder; D, the 
piston-rod, which is guided by working through the stationary 

racket E bolted to the bed-plate; and F is the forked connecting- 
rod jointed to the crank G, formed on or fitted to the end of the 
main shaft H of the chaff cutter; I is the eccentric for working the 
slide valve, and K is a feed pump for supplying the boiler. The 
main shaft of the machine thus forms the crank shaft of the engine, 
and receives its rotatory motion direct therefrom without the inter- 
vention of gearing or driving belts. The fly-wheel L, which carries 
the knives or cutters, is keyed on to the shaft H, and forms also the 
fly-wheel of the engine. The feed rollers M, M, are driven from 
the main shaft by means of the gearing N, and may be thrown out 
of action when the machine is not in use by means of the disengag- 
ing clutch O. The feeding part P is made to slide back a short 
distance so as to be entirely out of contact with the knives as they 
rotate, when the machine is not in action for chaff cutting, leaving 
the wheel perfectly free and unimpeded to act simply as a fly-wheel 
to the engine. The engine may then be used for driving any other 
machine, which may be connected by universal joints to the main 
shaft at H, or by strap to the rigger K". 

In applying this invention to brick, tile, and pipe-making 
machines, the patentees do not confine themselves to a rotatory ma- 
chine, as it may be made in such a manner that the piston or pistons 
for forcing the clay through the dies may be connected to the same 
rod as the piston of the steam engine, and be worked either with or 
without a dp-wtod. 





FRYER’S CENTRIFUGAL MACHINES. 

Tue object of this invention, by Alfred Fryer, of Manchester, is 
to create a warm and damp atmosphere for the drum of centrifugal 
machines to revolve in for the purpose of preventing the meshes or 
material of which the periphery of the drum is composed from becoming 
clogged when sugar or other clogging substance is the material under 
operation, and also for the purpose of preventing sugar, syrup, or 
other material acted on from coming in contact with vapour exceed- 
ing in temperature from about 130 deg. to 140 deg. Fah. 

The invention consists in the following arrangements :—Between 
the top of the case surrounding the drum, and the drum itself, is 
placed a cover to prevent the inflow of air between the case and 
drum at the top, and the egress of air at the outlet for the syrup or 
other liquid is prevented by means of a trap. ‘The inside of the case 
is also lined with wood or other suitable non-conductor. A pipe, 
opening from near the top of the case, is carried to a point below 
the bottom of the drum, and bent inwards to near the axis thereof. 
Within this pipe, about the part where it turns to the axis, is fixed a 
small jet connected with a steam pipe. 

A, A, is the outer case ; B, B, legs or standards for supporting the 
machine; C, weight suspended from the bottom of the socket; D, 
for keeping the machine steady during the revolution of the drum; 
Eis the shaft supported at bottom in the socket D, and to which 
rotary motion is imparted; F is the drum connected to the shaft E, 
and formed of wire gauze, perforated metal, or metal cloth; G is a 
lining of wood or other suitable non-conducting material applied 
round the sides and at the bottom of the case A; H isa cover, by 
preference of sheet-copper, extending all round the machine from 
the top of the case A over the rim or flange; a, a, on the top of the 
drum F; J is a pipe leading from the space enclosed by the cover 
H, to a point 6, under the drum and near the axis thereof; K is a 
pipe or nozzle carried into the pipe J, connected to a steam supply 

ipe; L is a cock for regulating the admission of steam; M is a trap 
nto which the outlet pipe N dips to prevent the outflow of air or 
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vapour from the lower part of the machine. The action of the ma- 
chine is as follows:—The drum, after having been charged with 
sugar or other material to be acted on, is setin rotary motion, where- 
upon a current of air flows upwards in the case between the sides 





thereof and the periphery of the drum and down the pipe J, where 
its motion is increased, and where it becomes warmed and moistened 
by the steam admitted through the pipe K. ‘The temperature of the 
atmosphere in which the drum revolves is kept at about 130 deg. 
Fah. by letting in more or less steam as required to maintain that 
temperature. 





Locomotives ox Common Roans.—An experiment to test the 
capabilities of locomotive engines to convey heavy loads over the 
main roads of the metropolis, took place on Tuesday over the Hamp- 
stead, Euston, and New-roads. There were on the train at its start- 
ing the Marquis of Breadalbane, Marquis of Donegal, and several 
scientific visitors. The occasion on which the new mode of traction 
was brought into play was in connection with the removal of an 
immense mound of earth close to the junction of Tottenham-court 
and Hampstead-roads. The experiment was undertaken by a com- 
pany called the English and Continental Traction Engine Company, 
the train being under the management of Messrs. Longstaff and 
Pullen, the inventors, and of Mr. Cresswell, C.E., the manufacturer, 
who at half-past three o'clock got up the steam of one of their loco- 
motives in the Hampstead-road, and then had hitched on to it two 
large wagons, each containing 10 tons of earth, and which the loco- 
motive, at first starting, drew behind it with ease. The engine was 
then steered, at only a walking pace, up to the junction of the 
Hampstead and Tottenham-court-roads ; but, after rounding the 
corner that leads into the New-road, the engine got on to the block- 
stone road with a clear way, and rattled over it at the rate of five or 
six miles an hour with its load. After passing St. Pancras Church, 
the train, on arriving at Judd-street, had to turn up there, in conse- 
quence of the remainder of the New-road being closed nearly up to 
King’s-cross by the works of the Metropolitan Railway, and at this 
point of the passage the train, some 40 ft. long, had to encounter 
considerable difficulty in steering it to the Great Northern Railway 
at King’s-cross. Here there was a pause to adjust the working gear 
and get up the steam for the severe test of ascending the Pentonville- 
hill, a good mile run, and at a gradient, in some parts, of from 1 in 
70 to 1 in 100. It was a few minutes to four o'clock when the train 
commenced ascending the hill. Having arrived at the chapel on 
Pentonville-hill, half-way up, and the steepest part of the ascent, the 
train came to a dead stop, and, in spite of putting on the utmost 
steam-power, it was found impossible to proceed without detaching 
one of the wagons, and thus diminishing the load one-half. The 
train then proceeded at a smart pace for a short distance, until it 
reached the Crown Tavern, where, just as it was about “ topping 
the hill, a loud crack was heard, and on investigation it was found 
that the traction-wheel of the locomotive had broken in a portion © 
the periphery, and the whole affair came to a standstill. A similar 
load had been carried on a previous occasion to the top of the hill, and 
for the remainder of the distance to the North London Railway by 
the New Cattle-market, without any such mishap. 
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PERKINS’ APPARATUS FOR DISTILLING SEA WATER. 
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Tuis invention, by Mr. A. M. Perkins, has for its object improve- 
ments in apparatus for distilling sea and other water. For these 
purposes a boiler of a cylindrical or other suitable form, and by 
preference with an internal fireplace or furnace, is used, and the 
peculiarity of the invention consists in applying externally of such 
boiler a steam tight metal jacket or case of such dimensions as to 
leave a space between it and the exterior of the boiler. At the 
upper part of the boiler an opening or passage is made communicat- 
ing with the external jacket or case in such manner that the steam 
or vapour as fast as it is generated passes from the upper part of the 
boiler into the jacket or case, and by reason of the exterior surface 
of the jacket or case being in contact with the outer atmosphere, 
that portion of the steam which is in contact with the case or jacket 
will be continually cooled and condensed, whilst the exterior of the 
boiler itself will be kept heated by the steam which is in contact 
therewith and most distant from the outer atmosphere. The water 
thus obtained by condensation in the jacket or case is allowed to 
flow out at the bottom by a syphon pipe or otherwise. When the 
fire-place or furnace used in the boiler is of such dimensions as to 
evaporate more water in the boiler than will be condensed by the 

acket or case, then provision is made for conducting off part of the 
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steam from the jacket or case into a series of tubes, pipes, or narrow 
passages, externally acted on by the outer atmosphere. 

Fig. 1 shows a vertical section of apparatus; Fig. 2 a plan thereof ; 
Aisa boiler open at the top, as before explained, into which a coil 
of pipe B is introduced, one end of which is connected to a steam 
boiler, which is, by preference, worked to about a pressure of 10 Ib. 
or more, and the other end of the pipe is so connected to a steam 
trap as to regulate the proper quantity of steam. C is a tray or 
shallow vessel ; D, D, the pipe for returning the water received 
thereby to the bottom of the boiler; E, E, the outer case; F a tank, 
which receives the distilled water; G, G, are pipes made to conform 
to the zig-zag spaces in the reservoir F ; + the cock or tap for 
supplying the filter I with water; M, the overflow; O, the hand- 
hole for removing any sediment or incrustation from the boiler; P 
is a steam trap of an ordinary construction, which is connected to 
the bottom of the coil B in the boiler A, and to the reservoir at that 
part which is nearest to that compartment into which the distilled 
water flows; I’, the end of the coil of pipe which joins the boiler ; 
U, the end of the coil of pipe in the boiler, which joins the steam 
trap P; V, W, a congeries of tube attached to the top of the steam case, 
and the bottom of the reservoir when required to distil more water. 
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Tuesr improvements, by James Samuel, C.E., and George Francis 
rain, relate to rails for streets and common roads, and consist in 
constructing them in such forms as will allow of their being re- 
and used on the opposite side to that rendered unserviceable 
ear. 

Fig. 1 is a cross section of one form of reversible rail made 
yma, to the foregoing description. a, a', are the raised por- 
ons for flanged wheels to travel on. When one side is worn the 
is turned over or reversed, and a new working surface is 

thereby obtained. 
as 2 is another form of reversible rail; and Figs. 3, 4, 5, and 6 
— * sections of modifications of the forms of our reversible 
The improvements in wheels consist in constructing them with 
bored about one-half of the breadth of which is of a different dia- 
to that of the remaining portion. Wheels thus fitted will be 
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capable of running (bearing upon one-half, or nearly so, of the 
breadth of the tyres) upon the raised part of the rails, while they 
can bear upon the other half or thereabout of the breadth of the 
tyres and travel upon ordinary roads. Fig. 7 shows in section so 
much of a wheel and tyre, made as before described, as will be 
necessary to illustrate the manner in which this part of the inven- 
tion is carried into effect. c is that part of the tyre which runs on 
the raised part a of the rail, and is of less diameter than the re- 
maining portion of the tyre d, which bears the carriage when 
travelling on flat surface roads. The rail, Fig. 7, is shown bolted 
to a wooden sleeper. 

The improvement in axles consists in the employment of two 
separate axles superposed, or one bebind the other, one end of each 
axle having a wheel on it, while the opposite end carries no wheel. 
The objects in this improvement are to enable iages to travel 
round sharp curves without straining the axles, and to reduce 





friction in rolling round curves. Fig. 8 is a plan, and Fig. 9 an 
inside view of part of the frame of a carriage fitted with separate 
axles for each wheel, and one in advance of the other. The wheel 
Ais mounted on the axle B, which extends nearly across the frame, 
and is supported and works in bearings carried by a stirrup C 
bolted to the frame. The wheel D on the opposite side of the 
carriage is mounted on the axle E, the inner end of which is 
supported in a similar manner to that of the axle B on the opposite 
side of the carriage. The axles taper towards the inner end, or 
they may be made of the same diameter throughout their length. 
The wheels are shown fitted with improved tyres, but this part of 
the invention for mounting wheels on separate axles is applicable to 
all kinds of wheels and carriages. Fig. 10 shows in vertical section 
two wheels fitted with improved tyres mounted on the same axle, 
one fast and the other loose thereon, By this arrangement sharp 
curves are passed with comparative ease and with less friction than 
when both wheels are fast on and revolve with the axle. 

The third division of Messrs. Samuel's and Train's patent, that 
for the separate axles to each wheel, is a resuscitation of the plan 
a by Robert Stephenson (not the great engineer of that name), 

3rd January, 1826 (No. 5,325). M. Flachat, of Paris, also published 
last year in his plans for the rolling-stock of the Alpine 


ilway, the 
same arrangement of axles. 





A CENTURY OF COINING. 


No. II. 


Ir would be improper to pass over without some further remark the 
issue of local tokens which, between the years 1787 and 1800, 
reached so extraordinary an extent. The permission accorded to 
the public to coin these was taken advantage of more especially at 
Birmingham, and it is on authentic record that at least 600 tons of 
penny, halfpenny, and farthing tokens of copper were stamped at 
that place alone up to the las named year, One public body, the 
Paris Mine Company, issued no less than 250 tons of pence, and 
fifty tons of halfpence, and the whole of these were struck at 
Birmingham. 

It does seem somewhat remarkable that such means to supply the 
wants of the public as an indiscriminate right to coin money should 
have been resorted to by the Governments of those times, but it must 
be remembered that the Royal Mint in the Tower of London was of 
very small size, and quite incapable of producing large quantities 
of coin. Indeed, the military arrangements of the fortress had 
encroached somewhat upon the money manufactory at that place, 
and thus diminished its productive capabilities. The clamour 
among shopkeepers for a larger and better supply of the subordinate 
currency was very great. Counterfeiting, too, had been practised to 
an enormous extent, and was productive of an excessive amount of 
inconvenience. Indeed, the great bulk of the so-called copper 
currency of the United Kingdom, towards the close of the last 
century, was the work of illicit coiners, and it was actually com- 

uted that only one-fourth of the halfpence and one-tenth of the 
arthings of that period were legitimate. 

These facts may be urged as reasons for the resort to the token 
coinage, though it is questionable whether the ministry of the time 
would not have acted more wisely in themselves employing con- 
tractors, whether at Birmingham or elsewhere, and thus have 
ensured a uniformity of size, weight, and device in the coins pro- 
duced. As it was, these three important points in any state coinage 
were completely disregarded by the manufacturers of tokens. At 
first, itis true, some little attention was paid to the matter of weight, 
but eventually even that was totally disregarded, and it became a 
sole consideration to obtain the largest number of coins possible 
from a ton of copper. The evil, therefore, which was sought to be 
removed by the legalisation of private coining was finally increased. 
Diversity of design, and diversity of weight, opened a yet wider 
field than ever for counterfeit coiners, and, as we have said, 
in 1797, confusion having again reached to an intolerable extent, 
Messrs. Boulton, of Soho, were called to the rescue. This eminent 
firm were not long in responding to the appeal, and they set to work 
as coiners in good earnest. Between the months of July, 1797, and 
September, 1799, they produced at their eight stamping presses no 
less than 1,226 tons 12 cwt. 3 qrs. of copper pence and halfpence, or 
about 200 millions of coins, and these all of Fall weight and uniform 
design. The obverse represented the head of his Majesty King 
George III., and the reverse the emblem—first instituted by Charles I1. 
—of Britannia. Upon the appearance of these pieces of money the 
tokens “hid” their literally “diminished heads” and fell to a 
deplorable discount. 

A sort of panic indeed seized the possessors of what were so well 
known as the “Brummagem” coins; and this was taken advantage of 
by some Birmingham tradesmen. They put out advertisements in the 
public prints to this effect :—" Base copper coin that will not pass in 
this country will be taken for eight days, and positively no longer, 
as the ship sails in a few days, and they cannot be taken after.” For 
these coins, says Ruding, they offered to sell various goods, and re- 
presented the transaction as being advantageous for those who had 
any quantity of base copper by them, as the new halfpence were 
coming out, and the new penny pieces so much in circulation that 
the base coins would not possibly be taken afterwards. 

It is needless to say that these proceedings were of a dishonourable 
character, and that all coins except absolute and palpable counter- 
feits continued to circulate with the contractors’ new money. 

On the 12th of July, 1799, the Act to prohibit the importation of 
light silver coin, which had pepe A been d 1 a temporary 
measure, was made permanent by the Legislature. At the same time 
an Act was to ascertain the salary and emoluments of the 
master and worker of his Majesty's Mint. Finally, it was arranged 
that this functionary should receive a fixed salary of £3,000, and no 
emoluments. In the same session of Parliament an Act was also 

1d to enable Matthew Boulton, engineer, to export machine 

‘or a Mint, to be erected within the dominions of the Emperor of 
the Russias, it being doubtful whether the exportation of it without 
such an Act would not render him liable to pains and penalties. The 
diminishing by filing, and otherwise, of the gold coin of the realm 
appears about this time to have been a source of much inconvenience 
and annoyance, and the Bank of England again deemed it nece 

to caution the public to be on their guard, and to carefully weigh all 
that might be offered in payment. The legal weight of the guinea 
was officially declared by them to be five pennyweights eight grains, 
and the haif and quarter guinea pieces in the same proportion. 
Lord Mahon denounced the system of weighing gold coins as “a 
troublesome Chinese fashion,” and urged that they should be pro- 
tected from the diminishing process mechanically, by a series of fine 
strokes in low relief upon those parts of the coin not exposed to 
wear. It is difficult to understand his lordship’s plan for the pre- 
vention of the offence in question, and, as we know, the “ Chinese 
fashion of weighing” is practised by the Bank up to this hour. 


It is a rather singular fact in relation to the copper coinage of the 
Soho Mint, issued towards the end of 1799 and at the beginning of 
1800, that the relative proportions of weight and value were not 
preserved between the pence and halfpence. The proclamation, 
which had specified the weight of the twopenny and penny pieces at 
two and one ounces respectively, made no mention of the weight of 
the halfpenny. It had been expected that as a pound weight of 
copper in the Soho coinage was coined into sixteen pence, so would 
a Tike quantity of metal be made to produce thirty-two halfpence, 
It was soon discovered, however, that it required thirty-six of the 
latter to weigh one pound, and hence arose a hue and cry to the 
effect that the public were being cheated with short weight! A 
prejudice was } raised against the new halfpence, which was 
only removed at last by the publication of authorised paragraphs in 
the newspapers of the day. These explained that, owing to a sudden 
rise in the price of we in the market, the Privy Council had 
thought proper to allow Mr. Boulton to coin thirty-six halfpennies 
from the pound weight of copper instead of thirty-two, and that, 
consequently, they were not the weight of penny pieces, 
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but, being sanctioned by royal proclamation, they were of equal 
currency to any other coin in the kingdom. i 
We mention this circumstance more particularly because a similar 
objection has been raised in some quarters to the recent issue of 
bronze coins. In this case the relative proportions of weig 
value have been disregarded, though in an opposite direction to that 


> B ian copper. ‘T'wo halfpence of the new coinage of 4 y rrents 
i gs ay eB : currents, is a hypothesis of which the captain is intensely enamoured. 


bronze are intrinsically worth more than one penny, and this 
because, while the one pound weight of mixed metal is coined 
into forty-eight pence, it produces only eighty halfpence. Some 
captious individuals have objected to this unequal division of the 
coinage as regards its weight. The fact is, however, that as the 
whole of the subordinate currency is essentially based on the token 
principle, the Government decided on making each coin proportionate 
in diameter and in thickness, leaving weight comparatively out of 
the question. Lightness, and consequent portability and convenience, 
have been, we believe, principally studied in the organisation of the 
bronze coinage, and people are too enlightened to believe that 
because the penny piece does not weigh down two halfpenny pieces 
therefore they are being cheated, And at anyrate we have shown 
that there is a precedent for the deviation from the rule of proportion 
with regard to the relative weight of individual specimens of the 
subordinate cdinage. Of the bronze coinage generally we shall 
have more to say towards the close of our “Century of Coining,” 
and now return to the beginning of the present century, 

Upon the union of Great Britain and Ireland in 1801 it was 
declared upon the Ist of January that from thenceforth his Majesty's 
royal style should be Geoncivs Tertius, Det Gratia BrrraNnniarum 
Rex Fiver Devenson, and that thearms ofthe Unrrep Kixapomshould be 
quarterly first and fourth, England; second, Scotland ; third, Lreland ; 
on an escutcheon of pretence the arms of his Majesty's dominions 
in Germany ensigned with the electoral bonnet. It was also pro- 
vided, however, that all the coins which had been struck prior to 
that Ist of January should continue to be lawful, current money. 
Thus matters went on, with little to call for special remark, except 
that counterfeiting, clipping, and otherwise debasing the coinage, 
were rife, and severe punishments for the offences common until 
1803, when another statute in reference to these offences was 
enacted. Atong the provisions of this was one to the effect that 
if any person should have, without lawful excuse, more than five 
pieces of counterfeit money in his or her possession, the said pieces 
should be forfeited, and the offender pay any sum not exceeding 
forty shillings, and in case such penalty should not be paid, then the 
offender to be committed to the common gaol for three calendar 
mouths. The usual power to search the houses of suspected per- 
sons, and to seize implemenis for making counterfeits, was con- 
ferred by the same Act, 

Early in the year 1804 it was discovered that the stamp impressed 
upon dollars, and of which mention was made in the first of the 
present series of pupors, had been often counterfeited, and an order 
was issued to the olliccrs and moneyers of the Royal Mint directing 
them to prepare the necessarye means ,for stamping on the dollars 
in an octagon form, the head, and for impressing the silver Maundy 
penny. ‘This was done forthwith—and counterfeited immediately 
afterwards! Another expedicnt—which it was fondly hoped would 
“trustrate the knavish tricks” of false coiners—was uow resorted 
to. Onthe 12th of May the Bank Court of Directors gave notice 
that, with the approbation of his Majesty’s Privy Council, they had 
eaused dollars to be stamped at Mr. Boulton’s manufactory, with his 
Majest\'s head, and the inscription Georaiws ILL, Der Gratra, 
on the obverse; and Britannia, with the words Five SHiL.ines 
Dotan BANK ov ENGLAND on the reve rse, Which they proposed lo 
utter instead of the dollar lately issued from the ‘Tower Mint, and 
Which latter were to be recalled. 















(To be continued.) 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
A TELEGRAPIL TO AMERICA. 

Sint,— As showing, in perhaps the most conclusive way of all, how 
little Captain Maury’s views as to oceanic currents are to be relied 
upon, allow me to make a few quotations from his own book :— 
"$494. In order to investigate the currents of the sea, and to catch 
a glimpse of the laws by which the circulation of its waters is 
governed, hypothesis, iu the present meagre state of absolute knowledge 
with regard to the subject, seems to be as necessary to progress as a 
corner-stone is to a building.” Again, he says :—“ §496. In the 
first place, we do but conjecture when we say that there is a set of 
currents in the sea by which its waters are conveyed from place to 
place with regularity, certainty, and order.” Having made these 
candid admissions of the smallness, or, rather, nothingness, of the 
amount of absolute knowledge on the subject, the captain then boldly 
launches out into a wide sea of speculation as to the causes and con- 
sequences of these assumed currents. 

It may be regretted, but it cannot be hindered, that the captain 
should amuse himself with such baseless speculations, but it is deeply 
to be regretted if other individuals should view such speculations, 
and their pretended results, as proven truths, or as, in the slightest 
degree, approximating to that position, 

That currents do exist on the surface of the ocean is indisputable. 
llow they are originated is a great and the primary subject of 
dispute as to marine currents. Maury alleges hat the different 
temperature of the different parts of the sea—evaporation—difference 
in specific gravity, occasioned by the salt left by evaporation---and 
the winds, —all originate them ;—this difference in specific gravity 
more immediately originating the uxder currents in combination with 
the alleged action of * insects,” &e., in making the water of the ocean 
lighter by their extraction of its solid matter to form coral, &e. The 
result of the action of these various alleged causes being the dis- 
turbance of the equilibrium of the sea and its restorationsby currents. 
Such is the imposing sort of language and parade of seeming 
argument stated by the captain regarding a matter which it has just 
been seen he himself admits to be, as yet, entirely conjec ural. There 
is something very ridiculous and most unpleasing In <his mode of 
proceeding, as it involves the grossest outrage imagineble on the 
first principles of the inductive method of reasoning. Jiut passing 
from this preliminary objection, in the meantime let us take up and 
examine the captain’s allegations with reference to the causes of 
currents in their order as above set forth —it being kept 
in view that I understand a current to be a definite localised 
perceptible flow of water; for were it asserted that there 
might be a flow so slow as to be imperceptible, all I would then 
think it necessary to say would be that it could form no obstacle to 
surface telegraphy,. 

In the first place, then, it is not seen how different temperatures 
of the different parts of the ocean can originate surface—that is, 
horizontal enrrents. Heat applied to the bottom of the ocean would 
occasion currents to flow to the top, but would not, when applied to 
the surface, occasion any currents whatever of any sort. 

Every day experience in connection with heating water teaches 
this. Now, the sun shines on the surface and not on the bottom of 
the ocean; and, therefore, the changes of temperature occasioned 
therein by his heat eannot occasion currents of any sort. Moreover, 
were it otherwise, the effect of the sun’s heat is too wide spread over 
the surface of the ocean to occasion currents, which are always of a 
defined and local nature. si 

Neither is it seen how evaporation in the open ocean can possibly 
produce currents. Considering the very slow nature of evaporation 
—considering how far and wide it extends, it seems impossible that 
it ean do so. Of course, the land-locked Mediterranean, with its 
broad surface (broad as compared with its extremely narrow mouth), 
and its dry, hot climate, may, by its evaporation, combined with the 
extreme narrowness of its mouth, give rise to the well-known sur- 
face current from the Atlantic through the Straits; but in this case 
it is self-evident that the circumstances are altogether the reverse of 
those attending evaporation in the open ocean. There, there is no 





























| 





narrow mouth to concentrate the action occasioned by evaporation, 
and there can, therefore, be no movement of the nature commonly 
known as a current. 

In like manner it is not seen how difference in the specific gravity 


ht and , of the water in different parts of the ocean, occasioned by the alleged 


superabundant salt left by evaporation, can give rise to currents. 
That it can and does give rise to such currents, especially to under 


But (as in the case of evaporation) how such a wide-spread cause— 
spreading, if it be held to exist at all, over thousands of miles of 
open ocean—could give rise to such localised action as currents, it is 
impossible to see. 

‘here then remains the wind as the cause of oceanic currents. 
The captain looks on this cause with a sort of contempt, and esti- 
mates its power slightingly. Yet it is the only cause of whose 
actual creation of currents there can be no doubt whatever, And I 
think there is every reason for holding (it is understood that Sir 
John Herschel is of this opinion) that all the currents existing in the 
open ocean are occasioned by the winds, and by them alone. Of 
course, the captain would never think of adopting such a view, for 
what would then become of his darling under currents ? They would 
have to vanish into their original nothingness ; and yet, affecting as 
it must be to the captain to be deprived of the children of his ina; 
nation, this is undoubtedly their doom. : 

I shall not trouble you with any remarks upon the captain's 
hypothesis of the powerful effect of “insects ” in producing currents 
by their extraction of the matter of coral and shells from the sea 
water. Its very statement will, it is thought, be sufficient for its 
own refutation. 

I have now examined the captain's various hypotheses, but it may 
be here also remarked tlat it has been held that the rotation of the 
earth on its axis from west to east gives rise to a curreit in the 
ocean in the opposite direction. There seems to be no proof of 
this. Were it so, then the waters of the ocean ought to be accumu- 
lated and stand higher on the west than on the east coast of the two 
great continents; but this idea, though once entertained, is, it is 
understood, now exploded by actual experiment. In short, the currents 
found on the surface of the open ocean can all be fully and most 
satisfactorily accounted for by the action of the winds alone ; and, as 
for the alleged under currents, is it not most unscientific, premature, 
and ridiculous to inquire into their cause or causes, When the very 
existence of such under currents has never been proven—when there 
is no reason, worthy of the name, for believing in their existence ? 

The captain has only two facts—two miserable facts—on which 
to base his belief in the existence of such under currents in the open 
ocean. One of these was (§ 461) an experiment made by Lieutenants 
Walsh and Lee, U.S. Navy. They suspended a weight down in 
the water by means of a barrel floating on the surface. The barrel, 
it is said, went against wind and sea and surface current at the rate 
of over an knot an hour, 

But the question at once arises, where did this take place? No 
information is given to the locality. Whether it took place in 
the Atlantic or Pacitice—north or south—in what longitude or 
latitude—in-shore or out in the ocean—the captain does not vouch- 
safe to tell us. Yet every one who knows anything about such 
matters at all must be aware that it is by being informed as to all its 
circumstances that an experiment is of any real value or account. 

The other fact is, that if a sounding-line of twine be paid out two 
or three miles down into the ocean it will, whenattempted to be drawn 
up again, break, The captain ascribes this breaking to the effect of 
under currents. It is submitted that the real cause of such breaking 
is the weight of the sounding-line when so much of it is paid out, 
the great friction of the water against it and its own weakness. 

On these two most inconclusive facts the captain builds his grand 
system of under-currents in the ocean! Never was a more 
remarkable instance of a pyramid being built on its point. 




















Evensupposing the first fact to have been, what it is not, quite unex- 
ceptionable as far as known, its effect would have been far more than 
counterbalanced by the truly remarkable and most specific fact 
observed by Commander Dayman, of H.M.S. Cyclops, while 
sounding in the North Atlantic between Ireland and Newfoundland. 
On one occasion he hauled up from the bottom a coil of 200 fathoms 
of deep-sea line. Maury remarks on this,—* It had been laid at the 
bottom round and round in a coil, withas much regularity as it could 
have been eviled on deck by hand, thus showing either that there was no 
current there at all, ov that the upper and under currents so nearly 
counteracted each other that the line passed perpendicularly through 
the still water The captain cannot altogether forsake his beloved 
upper and under currents. He is disposed to believe in any 
absurdity ; he will believe in currents exactly balancing each other 
rather than do that. He will believe in the sounding-line being 
first carried by the upper current so far one way, and then by the 
under current so far the other way, and yet so as to make this most 
remarkable and regular coil of 200 fathoms at the bottom of the 
ocean with as much regularity as if done by hand on deck! 
But the plain English of the matter (and the captain shows, by the 
way he puts the alternatives, that even he could not blind himself to 
the fact, prejudiced as he is) must be held to be that there was no 
motion from the surface of the Atlantic to its bottom when and 
where the deep sea line referred to was let down; being the most 
encouraging fact that could possibly be conceived with reference to 
deep-sea surface cable telegraphy, and _ most destructive to the 
captain’s hypothesis of under currents. For, besides what has been 
said above, had there been any such under currents, they would, no 
doubt, have destroyed the coil while in course of being hauled up, 
even supposing that they would first have allowed of its formation 
at the bottom of the ocean, The requisite combined stillness of the 
ship and of a body of water two miles deep, in order to produce the 
coil and to allow of its being brought to the surface, is marvellous 
enough; but if we bring in currents, with their disturbing effects, the 
result is absolutely inconceivable. The conclusion must be that there 
were no under currents there, and on investigation it will be found 
that the conclusion must be extended—that, in short, there are no 
under currents anywhere else in the open ocean. 

But it may be thought that because there are currents in the 
atmosphere down to its bottom, that is, down to the surface of 
the earth, therefore there will be currents in the ocean 
down to its bottom also. The reply is, that the atmosphere and the 
ocean are far too unlike in the essential points to admit of any such 
analogical deduction. The one is formed of gases, subject to their 
peculiar laws ; the other is formed of water, subject to its peculiar 
laws. Water, it is undeniable, is no less than 830 times denser than 
atmospheric air. And as the denser matter is, it is so much the less 
easily moved—the principle of gravitation not coming into predomi- 
nant play to move it; it will thence be seen that the fact 
of currents existing below the surface and down to the bottom 
of the thin matter forming the air of the atmosphere, is no 
reason Whatever why under currents should be held to exist 
below the surface and down to the bottom of the immensely 
more dense matter forming the water of the ocean. On_ the 
contrary, With such an immense increase in the density. of 
water, it ought to be inferred that such under currents cannot and 
do not exist in the ocean, The reason, of course, why increase of 
density is so unfavourable to currents, is that the denser, or, in other 
words, the closer the particles of any kind of matter are, it takes the 
greater force to set any particular portion of them in motion, and 
the more difficult is it for such portion to force its way through 
similar dense particles, or to push them before it—friction, or oppo- 
sition to motion, being thus, in short, developed in regular propor- 
tion to such density. It will also be recollected that the primary, 
the indispensable element in the causation of atmospheric currents, is 
the action of the sun by heating the surface of the earth—the rarity 
of the atmosphere allowing the sun's rays to penetrate through it in 
the greatest abundance to such surface, the surface of the earth in 
its turn heating the air, and thus giving rise to the currents in the 
atmosphere. One consequence of this is, that the atmosphere is 
warmer where it is in contact with the earth than further up. But 
nothing of this kind takes, or can possibly take place in the ocean. 
The water is far too dense to permit the sun's rays to penetrate 











down into its depths. Thus it will be seen that no analogy what- 
ever exists between the atmosphere and the ocean in all the essential 
points with reference to their production of currents. There is no 
known power existing in the ocean to set the alleged lower currents 
in motion. If they could be set in motion the friction of the sur- 
rounding water opposing such motion would speedily bring them 
to a standstill. And, in accordance with these views, it is uni- 
versally admitted—even the current-loving Maury himself admits— 
that there is an utter absence of currents down in the depths of the 
ocean, This is true; but it is respectfully submitted that the same 
reasons which prove that under currents do not exist in the depths 
of, also prove that they do not exist anywhere else in the open 
ocean. 

The several conclusions to which we have now arrived, on the 
thorough investigation and due consideration of the whole matters 
in issue, may be summed up as follows:—1. Maury himself admits 
that he “ does but conjecture ” as to the existence of oceanic under- 
currents. 2. We have seen that Maury’s general or @ priori 
considerations, or hypotheses, in ‘support of their existence, are 
entirely destitute of any strength. 3. We have seen that there is 
no positive proof for, but the strongest positive proof against, their 
existence—so far as we are in possession of such proof. 4. We have 
seen that no argument, whatever, in support of, but, on the contrary, 
that the strongest arguments against their existence, are to be drawn 
from the existence of currents in the atmosphere, when the causes 
of such atmospheric currents are taken into consideration, as of 
course they must be. 5. There is no known cause which could give 
rise to the vceanic under currents alleged by Maury. 6. The im- 
mense opposition and friction to be overcome by such alleged 
under currents precludes the possibility of their existence. 

On these various and most forcible grounds it is thought that the 
conclusion that under currents do not exist in the open ocean, must 
be very clearly and strongly formed by every unbiassed individual. 
This conclusion will, I have no doubt, be fully borne out by experi- 
mental investigation. The sooner, in the cause of human advance- 
ment, that such investigation is now made, the better—along with 
certain other easy investigations, to which I intend, in a future com- 
munication, to allude. It will, it is submitted, be a disgrace to the 
present age should any doubt be much longer allowed to remain in 
the mind of anyone as to whether under currents exist in the North 
Atlantic or not. There would be no difficulty in making the neces- 
sary experimental investigation. It should, of course, be conducted 
—iis it isa matter of high public concern—by means of one of her 
Majesty's ships. 

Mr. Clarke has, in last Exaineer, announced his adhesion to the 
expediency of, and his plan for the construction of, deep-sea surface 
cables. I cannot help thinking that his plan, though ingenious, is 
unnecessarily complicated, and would be proportionably expensive, 
The surface buoys of his cable would be entirely exposed to, and 
would of course be violently acted upon, by the waves of the 
Atlantic. Ile speaks about “ floating stations.” Does he mean that 
men should live on these floating stations? If so, every sailor will 
tell him that the thing is utterly impracticable. He speaks, too, 
about the cable going so far south as to be out of the ordinary path 
of the ice. How far south is this? It would, at any rate, be 
a good deal farther south than Newfoundland, which is cer- 
tainly not at all desirable. He has probably already seen, but, 
if not, he will find a plan proposed by me for constructing 
deep-sea surface cables in Tue Exorneer of September last. Itis 
simpler than his; and, by proper arrangements, | anticipate no diffi- 
culty whatever from ice, whatever the course may be which is 
adopted. But, admitting the thorough expediency, and—for anything 
yet known to the contrary—the entire attainability of surface cables, 
as proven in this and in my previous letters, the first thing to be 
done is to acquire an indisputably correct knowledge, by experi- 
mental investigation, of the waters of the Atlantic and their motions, 
so far as bearing on the point. 

The getting up of a new company, of which Mr. Clarke seems to 
speak somewhat confidently, he will, Lam afraid, find to be a very 
difficult affair indeed, unless he has extremely powerful influence of 
every kind—it must be a Government matter. There is no reason 
why it should not be so,and every reason—if properly conducted— 
why it should. H. K. 

Edinburgh, March 26th, 1861. 














NEW ZEALAND IRON ORE. 

Sm,—TI can have no hesitation in affording to Mr. Mushet, through 
your columns, the explanation he seeks in his letter of the 20th inst., 
and published by you on the 22nd. The sand I forwarded to him 
was, if anything, below a fair average sample, as could be vouched, 
if necessary, by four or five “ parties,” to use the words of Mr. 
Mushet, “not interested in the matter.” There are not two de- 
posits at ‘Taranaki, one pure and the other impure, as suggested by 
Mr. Mushet. The whole is pure. I did not separate the three tons 
I gave Mr. Mushet (which were a portion of about ten tons sent 
over to me) from any other sand by a magnet. The suggestion of 
picking up such a quantity by such a process is a simple absurdity. 

If anyone will take the trouble to compare Mr. Mushet’s present 
letter with those formerly written by him on the same subject, he 
will readily discover that Mr. Mushet, having failed to attain some 
end proposed by himself at the beginning of our acquaintance, is 
now seeking to destroy the effects of his former letters, and injure a 
project he can no longer control. 

For the present, | am content to rest upon the analysis of the 
material made (not for me, or at my request) by Messrs. Johnson and 
Matthey, corroborated as it is by the certificate contained in Mr. 
Mushet's last letter, of “the almost perfect purity of the sand,” 
from which, Iam glad to inform him, that a steel, far surpassing any 
made by him, has been manufactured by other parties, and which 
will shortly be introduced, in large quantities, into the market. 

6, Burleigh-street, Strand, E. MorsHeap. 

27th March, 1861. 








Iron-casep Suips.-— A special meeting of the officers of the 
Institution of Naval Architects was held on Saturday last at the 
Society of Arts Hall, John-street, Adelphi, for the purpose of 
considering what course should be taken with reference to sug- 
gested improvements in the construction of iron-cased ships, and of 
iron ships generally. ‘The chair was occupied by the Right Hon. Sir 
John Pakington, President of the Institution, and there were 
present the Earl of Hardwicke, the Rev. Dr. Woolley, Mr. T 
Lloyd, chief of the steam department of the Admiralty; Mr. 
Abethell, the newly-appointed Assistant Constructor of the Navy; 
Messrs. Martin and kitchie, chief surveyors to Lloyd’s; Messrs. 
J.D, A. Samuda, J. Scott Russell, and J. White, shipbuilders ; Mr. 
J. Penn, engineer; Captain Sullivan, R.N., C.B., of the Board of 
Trade; Captain Halsted, R.N.; Mr. J. 1. Fincham, Master Ship- 
wright of her Majesty's Dockyard, Deptford; Mr. Grantham, and 
the secretary, Mr. E. J. Reed. During a lengthened discussion a 
eneral desire was evinced to limit the present operations of the 
| institution to the collection of information bearing upon the above 
and other subjects, and a resolution was unanimously passed ap- 
pointing a committee to consider such professional communications, 
including descriptions of new inventions, as may be submitted to the 
institution through the secretary, and to select from them such as 
they may de suitable to be read and discussed at the meetings of 
the institution, and such others as they may think it desirable simply 
in the Transactions. Sir John Pakington complained that since he 
had been president of the institution he had been continually 
troubled with letters from inventors, and stated that henceforth he 
must refuse to attend to any such communications, as the secretary 
was the proper person to receive them. At the conclusion of the 
meeting several of the officers of the institution (including the 
president) proceeded to No. 7, Adelphi-terrace, anc there selected 
apartments, which are to be converted, with as little delay as 
possible, into permanent offices for the institution. We are informed 
that the institution is rapidly increasing in numbers, the class of 
| associates in particular receiving daily additions, chiefly from the 
entrance of officers of the Royal Navy. 
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RAILWAY MATTERS. 

Tue Llangollen and Corwen line is being laid out. 

TueRE are four schemes before Parliament for a railway from 
Edinburgh to Dunfermline. 

Tue interest coupons of the Sittingbourne and Sheerness Company 
were dishonoured on Monday. 

Tue weekly receipts of the Paris, Lyons, and Mediterranean still 
keep up to the enormous average of £85,000. , : 

Tue public bodies of Edinburgh and Leith are taking vigorous 
measures to oppose the Scotch Railways - mation Bill, A 
public subscription is to be opened to aid in defraying the expenses 
of the opposition. 

Tue Vale of Llangollen line is expected to be opened for traflie in 
August next. A large number of men are at work on the line. “he 
company have resolved to exercise their borrowing powers to the 
extent of £25,000. 

Ir is stated, in anticipation of the Great Exhibition, that the 
metropolitan railways are now capable of bringing 240,000 persons 
into London daily. This number would, on an average of 24 
persons to a carriage, require 1,000 trains of ten carriages each. 

Tue traffic returns for the railways of the kingdom for the week 
ending on the 16th inst., amounted to £480,670, and for the corre- 
sponding week of 1860 to £459,160, showing an increase of £21,510. 
All the metropolitan lines showed an increase, the total being £9.960. 

Tue net traflic receipts of the Hlinois Central were 990,332 dols. 
in the year 1856; 502,753 dols. in 1857; 556,624 dols. in 1858; 
624,869 ‘dols. in 1859; wnd 1,028,187 in 186Q. The total receipts 
from January 1, 1861, to February 28, amounted to 593,800 dols. 
against 371,183 in the corresponing period 1860, 

Tue order of Vice Chancellor Stuart, restraining the London, Chat- 
ham and Dover Railway Company in their operations at Dover has 
been discharged by the Lords Justices of Appeal on the undertaking 
of the company to abide by any order of the Court as to com- 
pensation to be paid to the Warden and Assistants of Dover Harbour. 

Tue Eastern of Bengal is expected to be opened for traffic in 
April, 1862. The company have ample funds and the works are 
reported to be in rapid progress. ‘The cost of the railway is esti- 
mated at £1,330,500, including £40,000 duty on materials. Under 
the sanction of the Secretary of State for India the company have 
resolved to issue £400,000 in debentures, bearing 5 per cent. per 
annum for five years. 

At the meeting of the Scottish Central proprietors, a Mr. Falshaw 
observed that he regretted the re-introduction of the Amalgamation 
Bill. He did not believe that that bill was necessary to enable the 
Scottish Central to pay 6 per cent., for if the directors and officials, 
instead of spending three or four months in London, gave their time 
to the interests of the railway, the line would soon pay 6}, instead 
of 5} per cent., as at present. 

Tue Andoverand Redbridge directors having become dissatisfied 
with their contractor, from whose hands the works have been taken, 
are in negotiation with another contractor, to complete the line 
within the present year on terms which they believe will not involve 
the shareholders in loss. The Southampton Extension, instead of 
being made as proposed last year, is to be carried through Shirley. 
£92,924 had been expended on the whole undertaking up to the end 
of 1860. 

Tue subscription, for the benefit of the guard, engine driver, and 
fireman, whose admirable conduct at the late accident on the London 
and South-Western Railway was so much applauded, amounted to 
£158 18s. Gd. A silver watch of the value of £14 was presented at 
the Waterloo station, on Wednesday, to each of the three men, as 
also £46 in gold to Elijah Cook, the engine driver, £46 to Matthew 
Matthews, the guard, and £24 to John Robinson, the fireman. ‘The 
railway company have also rewarded the men. 

Dr. Son BeRNnarp, who becameconspicuousin connection with the 
conspiracy, three years ago, against the life of the French Emperor, 
was summoned on Monday before the Wandsworth police magistrate 
for attempting to enter a second-class carriage on the South Western 
Railway whilst the train was in motion. It appeared, however, that 
he mounted upon the step, on the off-side of the carriage, at Wimble- 
don, before the train had started, and that, the door being locked, he 
was carried off with the train, riding in that exposed position three 
miles to Clapham before the guard came along the side steps and let 
him in, the train being still in motion. The complaint was dis- 
missed, 

Tue Cape Town line is to be doubled for a short distance out of 
Cape Town, the colonial Government guaranteeing the additional 
capital of £20,096 for the purpose. The local government has also 
undertaken to guarantee the entire cost of the erection by the com- 
pany of the terminal station at Cape Town, the locomotive work- 
shops at the Salt River, and residences for the station masters. 
From the last report of the resident engineer, dated January 18th, 
1861, it appears that the earth works on the 35 miles of the line have 
been completed, and on eight miles more they were partially formed, 
The capital account shows that £264,291 had been received, and 
£226,710 expended, leaving a balance in England of £17,361, and in 
Cape Town of £20,220. 

Tue following are the terms of the special clause inserted in the 
North London Extension Bill, by the select committee of the House 
of Lords, of which Lord Colchester was chairman—* The railway 
company shall run a train every day in the week, except Sunday, 
from Kingsland station to Liverpool-street, city terminus, and one 
train from Liverpool-street to Kingsland, at such hours in the 
morning and afternoon as may be most convenient for the labouring 
classes residing at or beyond Kingsland, and having business in 
London, at fares not exceeding 1d. per passenger for each journey, 
provided that if in any period of six months it shall be found that 
less than 100 passengers on the average shall have been conveyed 
by each of such trains, the company, on proof of that fact to the 
satisfaction of the Board of Trade, may discontinue the running of 
such trains, but the Board of Trade may at any time order the 
resumption thereof by the company if it shall seem to the Board 
desirable.” 

Dvnine the last half-year the Caledonian Railway Company 
renewed 2,000 tons of rails and 60,000 sleepers. If the Amalgama- 
tion Bill passes, it is expected that the three companies will save from 
£30,000 to £40,000 yearly in working expenses. On this subject the 
chairman of the Caledonian Company remarks that, in order to 
obtain these advantages, the companies offered in the bill certain 
absolute and tangible concessions to the general public. They pro- 
posed to reduce their power to charge, in many cases, from 20 per 
cent. to 25 per cent., and that the route to Glasgow and to the North 
of Scotland should, at all times, be kept open to the East Coast lines. 
The amalgamating companies had framed facility clauses so liberal 
as to strike with astonishment their opponents in the east. But the 
corporations of Edinburgh and Glasgow had declared that no con- 
cessions, however ample, would satisfy them. 'They were opposed 
to the amalgamation “on principle ;” they, therefore, would not 
condescend to consider the details of the measure. 

Tue receipts on the twenty-seven miles of the Smyrna and Aidin 
Railway, opened on the 24th of December last, are reported to be 
rapidly increasing. The completion of a few miles beyond the 
Trianda station to the Gelat Caffé, 37 miles from Smyrna, will in- 
tercept the Aidin traffic. This additional length of 10 miles 
presents no engineering difficulties, and the contractor states that it 
will be ready for opening in the summer. Mr. W. F. Fergusson, an 
experienced traffic and locomotive superintendent, has been sent out, 
and is now organising a complete system for the conveyance of pas- 
Sengers and goods from and to the outlying stations, as well as for 
the collection and delivery at the terminus in Smyrna. From a 
So tn en irty-nine miles from Smyrna the former location of the line 
Ftd be abandoned and the railway carried through Ephesus. This 
of moe the route is not expected to involve any additional outlay 
Hesse 7 The total expenditure of the company to the 3st of 
oom Mr Hea amounted to £491,443, From information received 
pe iach yde Clarke it appears that Asia Minor has a vast extent 

Sou suitable for the growth of cotton, and a population equal to 
Pst the cotton-growing states of America. The cotton produced 

seeds sent from Manchester was equal to the best known. 
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MISCELLANEA. 


Tut Moniteur Industriel announces that several furnaces have been 
blown out in the west of France. 

Less bar iron was imported into France in the first two months of 
1861 than in the corresponding period of 1860. 

Mr. T. Sxowpon has retired from the firm of Snowdon and 
Hopkins, ironmasters, at Middlesbro’-on-Tees. 

Tue North Eastern Railway Company advertise for tenders for 
30,000 sleeper blocks, each block to make two sleepers. 

Tue Greenock Foundry Company have received orders from the 
Admiralty for three pairs of engines of 150-horse power each 

Aut the Newcastle engine factories and machine works are reported 
to be fully employed, notwithstanding the general dulness of trade. 

Firty THOUSAND looms have been stopped in the neighbourhood 
of Ashton and Glossop, in consequence of a turn-out of the weavers. 

CoLoneL Gowan, the American contractor for raising the sunken 
ships at Sebastopol, reports that but eight remain to be raised 
whole. 

A WORKING-CHARGE in one of Messrs. Curtis and Harvey's powder 
mills at Hounslow exploded on Saturday. No considerable damage 
was done. 

Tue English and Australian Copper Company have eleven fur- 
naces and three refineries, eight of the former and two of the latter 
being now at work. 

Tue Mersey’s machinery has been again found to be defective, in 
consequence, it is stated, of the extraordinary manner in which that 
frigate “ works” when at sea, 

Tue Great Eastern left the gridiron at Milford Haven at six 
o'clock on Tuesday evening. She steamed off, and, after an hour's 
run, dropped anchor at Milford. 

Tue Bath masons have resumed work, after having succeeded in 
obtaining the extra 4d. a day for which they struck. They are to 
quit work also at four o'clock on Saturday. 

Ar the meeting of the Cape Town proprietors, Mr. Barry, who 
had resided in the colony for forty-three years, stated that the pre- 
judice against the railway was at present very strong. 

Ten or twelve new steamers are said to be ordered in England, 
besides tive in New York, for service in Chinese waters. Three of 
the American-built steamers have already sailed for China. 

La Gromer, French frigate, sailed from Toulon on Wednesday 
week, to test her powers in heavy weather. The wind and sca are 
reported to have been dreadful, so much so that the vessel was com- 
pelled to return in a short time. 

Ir is expected that the specifications of the new line of paddle- 
wheel steamships, subsidised by the French Government, and to 
run between French ports and America, will be soon submitted to 
contractors, both English and continental. 

THe yacht Spray, of 20 tons, has made the voyage from Greenock 
to Hobart Town in 120 days, including detentions at Madeira and 
the Cape, and without having been once hove-to. The greatest 
day’s run was 195 miles, and the shortest 11. 

The Glasgow, 51 serew-frigate, was launched yesterday at Ports- 
mouth, Her dimensions are, length between perpendiculars, 250 ft. ; 
extreme breadth, 52 ft. ; burden, 3,027 tons. The Royal Alfred, 91, 
serew liner, is being rapidly proceeded with. 

Tue Cortes of Portugal have passed the bill fora concession to Mr. 
White, of Portsmouth, and Mr, Almada, of Lisbon, for Heaving-up 
Slips. ‘Two of the largest character will forthwith be laid down 
by the London and Lisbon Patent Heaving-up Slip Company. 

THe ceremony of opening the fixed bridge over the Rhine 
and the junction railway between Strasburg and Kehl will 
take place on Saturday, the 6th of April. The Board of Direc- 
tors of the Strasburg Railway has issued 200 invitations for the 
occasion, 

Tue French Minister of Marine has contracted for the establish- 
ment of eight electric lights on the coast between Cape de la Heve, 
near Havre, to Treport, east of Dieppe. The object of these lights is 
to maintain a communication with ships within sight of land, and to 
transmit the news rapidly to the interior. 

Tne Mulleer Viaduct, on the Scinde Railway, will be 1,860 
ft. long, the spans, of 80 ft. each, being formed of Warren’s 
girders. The Bahrun Viaduct, 1,782 ft. long, and comprising 
thirty arches of hard, white, durable stone, has been opened for the 
passage of trains. The line is expected to be opened this month 
from Kurrachee to Kotree. 

Tue Italia, built by Messrs. Scott and Co., of Greenock, for the 
London and Mediterranean Steam Navigation Company, has had her 
boilers and machinery tested by the Board of Trade surveyor to a 
pressure of 250 lb. per square inch. She is fitted with Rowan’s 
engines. The Sicilia, a sister vessel, is having similar engines put 
in by Messrs. Stephenson and Co., of Newcastle. 

THE steamship Adriatic, lately purchased by the Atlantic Royal 
Mail Company, was officially tried at the measured mile in Stoke's 
Bay, on Wednesday. The average of four runs was 15°908 knots 
per hour. Her engines (101-in. cylinders and 12 ft. stroke) 
averaged from 17 to 18 revolutions, the pressure of steam being 
25 Ib., and vacuum, with surface condenser, 25 in. Draught of 
water 17 ft. 2 in. forward, and 18 ft. 10 in. aft. 

Tue Hibernia, late the Leinster, and sister ship of the unfortunate 
Connaught, of the Galway line, showed symptoms of weakness in 
her hull on her attempted passage, last week, from Southampton to 
Galway. She put in to Cork, and was afterwards taken to Birken- 
head, to be put into Mr. Laird’s dock for strengthening and repairs. 
This circumstance reflects disagreeably upon the condition of the 
iron shipbuilding trade. The Galway postal service, which was to 
have commenced on Wednesday, has been deferred until the 15th 
proximo. 

Ar the close of the last official year on the 30th of April last, 
£26,415,056 had been expended on railway works in India. It is 
estimated at the India-office that a further sum of £8,375,223 will 
have been expended in the course of the present official year when 
it ends on the 30th of next month, making in the whole £34,790,279 
—about a tenth of the paid-up capital of all the railways of the 
United Kingdom. It was estimated at the beginning of the Indian 
official year that, at its close on the 30th of April next, there would 
be £1,978,399 standing to the credit of the railway companies, but 
it is now calculated that £454,478 will have been advanced to them 
beyond the amount paid by them, making a difference of £2,432,877 
to the Indian Government. Of the large expenditure on the current 
year about £6,000,000 will be in India. 

Biackrriars Bripee is to be demolished and a new one erected in 
its stead. ‘The present structure was commenced in 1760, and com- 
pleted in 1770. The actual cost of its construction was £170,851, 
but with ground and contingent charges its total cost was £261,579. 
Its foundations are defective, and no less than £105,000 were 





‘expended in various repairs between 1833 and 1845; £15,000 have 


been expended on it also since 1852, when Sir William Cubitt and 
the late Mr. Brunel recommended its removal. It is estimated that 
£120,000 would be now required to put three of the most defective 
arches in a state of thorough repair. The Court of Common 
Council have, therefore, by a division of 72 to 47, adopted the report 
of their committee, recommending the demolition of the bridge and 
the construction of a new one. 

Tue Royal National Lifeboat Institution, established, during the 
year 1860, 17 new lifeboats on the coast, making 110 in all. The 
rescues from shipwreck amounted, during the year, to 210 lives from 
34 vessels, and from the first of January up to the 21st inst., the boats 
have saved 192 lives. The wrecks on the coast of the United Kingdom 
during the past year were 1,379, the average of the last seven years 
being 1,184, whilst the total loss of lives in 1860 was 536, the average 
for the last seven years being 800. The number of lives saved dur- 
ing the year 1860, by the lifeboats of the Institution, the rocket ap- 
paratus, and other means, was 3,697. The total number of persons 
saved from shipwreck, from the establishment of the Institution to 
the end of the year 1860, either by its lifeboats, or for which it had 
granted rewards, is 11,856. During the past year the Institution had 
granted sixteen silver medals, fourteen votes of thanks inscribed on 
vellum, and the sum of £1,111 12s. 4d. in pecuniary rewards for say- 
ing 455 shipwrecked persons. 


‘heat passes through this to the retort. 





NOTES AND MEMORANDA. 
OmntBus drivers are paid 35s. a week for 16 hours daily, Sundays 
included. 
Tue steam chests of marine boilers generally corrode most rapidly 
when the funnel passes through them. 
Borers are often worked at a saltness of four thirty-thirds, or at 
twice the density commonly regarded as safe. 


Mr. Bourne has calculated that a 7 ft. railway tyre would burst by 
centrifugal force at a speed of 105 miles an hour. 
Tue application of felt to the outside of marine boilers has been 


sometimes found to accelerate their internal corrosion. 

Tue quantity of heat which would raise the temperature of 1 1b 
of water one degree would raise that of 1 lb. of air 33 deg. 

Tue speed attained on the trial of her Majesty's yacht Victoria 
and Albert, with her present oscillating engines, was 17-022 
knots. 


Wuey safety valves are applied to force pumps, the weights should 
always be hung to the lever by an india-rubber or other elastic con 
nection. 

The Scientific American states that an American steam-engine, of 
the Corliss pattern, has been ordered by Messrs. Alexander Pirie 
and Son, of Aberdeen. 

Ar a pressure greater than 800 Ib. per square inch of the section of 
a bearing, in a direction parallel with the axis, oil is forced out, and 
heating must commence. 


Tue Himalaya, when steaming at her full rate, consumes 90 tons 
coal, 16 gallons of oil, and 120 lb. tallow daily. The engines are 
“trunks” of 700 horse power. 

Tue friction of planed brass surfaces, when slowly moved in 
muddy salt water, as in sluice valves for lock gates, has been found 
to be about two-fifths of the pressure. 

Tue engines of the Arrow, government boat, having a stroke of 
21 in., have connecting rods only 37 in. long. The Intrepid’s 
engines have 27 in. stroke and a 51 in. connecting rod. 

Tue crushing strength of steel is about four times greater than the 
tensile strength of wrought-iron, and hence a 1-in, punch of steel, 
will just punch a L-in, hole in wrought-iron 1 in. thick. 

A cusre foot of air at a temperature of 66 deg. will hold nearly 
8 grains of water, or “moisture,” as it is sometimes termed. At 
45 deg. it can retain only between 3 grains and 4 grains of water. 


Locomotive tubes 2} in. diameter, and 16 ft. 6 in. long, are in use 
in engines upon the Eastern and the Northern Railways of France, 
and in a few engines made in America tubes 17 ft. long have been 
adopted. 

Many American locomotives have iron tube plates ;% in., and, in 
some cases, only } in. thick at the fire-hox end, cast-iron ferrules 
being used. No ferrules are ever used at the smoke-box ends of the 
tubes in American engines. 

Tue boilers of the United States Government steuner Dacotah 
have become coroded through nearly one-third ot their thickness in 
three months. This steamer has surface-condensers. A committee 
of naval engineers is sitting on the subject. 

Tue friction of surfaces between which oil is interposed appears 
to be a minimum proportion of the pressure, when that pressure is 
about 90 Ib. per square inch, The friction from too small a surface 
increases twice as rapidly as that from too large a surface. 

Tne speed of the Himalaya on her official trial, was 13°9 knots 
that of the Bremin 13°15 knots, and that of the Pera 125 knots. 
The last named vessel has however, averaged 14°92 knots, with sail 
and steam, on a run.of 1,000 miles between Malta and Alexandria. 

On the water of the tank, on which an old gas-holder worked, a 
thousand gallons of tar were found, showing that this substance had 
escaped the condensers and purifiers. From this tar sulphide of 
hydrogen, ammonia, and other offensive compounds were obtained. 


Puoroatyeny is the invention of Mr. Fox Talbot. A steel plate 
is covered with gelatine and bichromate of potash in the usual man- 
ner, and an impression printed on it. Perchloride of iron is then 
passed over the plate, which etches through those portions unacted 
on by the light. 

A Locomotive with 18 in, cylinders would be reckoned as of about 
70 nominal horse-power, yet such engines have exerted 1,000 actual 
horse-power, Agricultural engines of “8-horse power” are often 
worked up to 60-horse power. A price of £3 per actual horse-power 
is about the average for locomotives. 

Mr. Nicnoias Woop found that the friction of locomotive axles, 
when in the best order, and properly lubricated, did not exceed one- 
sixtieth part of the weight. If the radius of the wheel were, as is 
usual, ten times that of the axle, this would give an axle friction of 
about 3% 1b. per ton at the periphery. 

Stream generated from. salt water is always more or less super- 
heated at the moment of rising from the water. When generated 
from water of ; saltness it is 2} deg. hotter than steam raised from 
fresh water, and when raised from water at s4; density it is 4°7 deg. 
above the temperature due to its pressure. 

Tue yacht America was 90 ft. 8 in. long, 22 ft. 9 in. wide, and her 
tonnage (builder's old measurement) was 210 tons. The Titania is 
93 ft. long, 21 ft. 9 in. wide, and burden 184 tons. The midship 
section of the America was nearly triangular, and her height, out of 
water, was hardly one half that of the Titania. 

Tue centrifugal force of a revolving body may be calculated by 
multiplying the square of the number of its revolutions per minute 
by the diameter of the circle, in feet, in which its centre of gravity 
revolves, and dividing the product by 5,870. The quotient is the 
centrifugal force in terms of the weight of the body. 

PuOTO-GALVANOGRAPHY is the invention of Herr Pretsch, of 
Vienna, A glass is coated with gelatine and bichromate of potash, 
to which have been added certain ingredients to produce that en- 
graver’s term “a grain.” An image is impressed on the plate in the 
usual way, and when water is applied to the film, the parts not acted 
on by light swell up, whilst those upon which it has acted, being 
hardened by its influence, remain as before ; consequently the image 
is sunk in as in an engraved plate. A gutta-percha cast of it is taken, 
and copper deposited on it by electrotype to any required thickness. 
The copper plate so obtained is printed from in the ordinary 
manner, 

Puoro-tirrnograpny is the invention of M. Poitevin, Colonel Sir 
Henry James, and others. A lithographic stone is covered with 
gelatine and bichromate of potash, and a photographic impression 
taken on it. The stone is then damped with water, which is 
absorbed by those parts not acted on by the light, and the greasy 
ink on being passed over it in the usual way adheres to the sunned 
portions forming the image. This process, modified by Colonel 
James, has been used with very great success in completing the 
ordnance survey, the cost of enlarging or reducing plans being re- 
duced to a minimum. Many thousands have been saved to the 
country by this means. 

Mr. Yowna’s process for obtaining paraffine from the Torbanehill 
mineral is as eae :—The retort is placed vertically, with a 
hopper on the top; the fire is applied by a kiln below; the retort is 
cased with fire-bri¢k for'about three-fourths of its height, so that the 
As the coals come down, 
they are distilled by the heat, and the products are passed through a 
worm pipe into a refrigerator, where they are condensed. The first 
product is described as a crude oil, containing parafliae, It is 
distinguished from tar in not drying by exposure to the air, and in 
being lighter than water. The rectification is by the application of 
sulphuric acid and soda, with two or three distillations. About two- 
thirds of the oil is run off as oil, part for burning and part for lubri- 
cating. The solid remainder contains paraffine, from which it may 


be extracted by the ordinary methods of purification. 
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Tus invention, communicated to A. V. Newton, by John H. 
Cheever, of the New York Belting Company, New York, relates to 
improvements in the manufacture of india-rubber or gutta-percha 
belting. In making the ordinary belting, which consists of india- 
rubber or gutta-percha cemented cloth lapped over a strip of strong 
india-rubber or gutta-percha cemented cloth of the width of the 
band to be manufactured, it is proposed instead of hand labour to 
employ an arrangement of machinery. 

ig. 1 is a longitudinal section through such a machine; Fig. 2 is 
a section on the line A, A, and Fig. 3 a section on the line B, B, of 
Figs. 1 and 2, and Figs. 4 to 9 are details. 

In preparing this machine for operation, the covering cloth or 
canvas having been coated with the adhesive compound, as hereto- 
fore practised, is cut of the proper width and rolled up with a 
lining of cotton cloth between each coil to prevent the different 
coils from adhering to each other. This cloth is placed in 
the machine upon the roll F, which has its bearings in the 
end framing of the machine, and it is drawn forward, as 
shown at a, between a pair of rollers G, G. The filling 
material or cloth 6 is in like manner wound upon the roller 
D. In making a two-ply belt from which the filling cloth is 
omitted, the strip a is kept in the centre of the machine by means of 
guides a', a', which are adjusted laterally by turning a right and 
left-handed screw shaft a'!, which carries them. From the rollers G 
the strip @ passes to the folding over rollers ¢, ¢', c?, which are 
deeply grooved. These rollers are hung in frames H, which are 
caused to approach or recede from each other at either end by the 
right and left screw shafts d and e, The pair of rollers c', c?, are 
adjusted to a distance from each other about equal to the width of 
the belt to be formed. Entering between the rolls ¢, c, the edges of 
the strip of prepared cloth are bent up, Fig. 5, the bending being 
effected by the concave form of the groove in the rolls c!, thence the 
partially bent strip passes under the action of the rolls c', c!, by 
which it is still further bent and curved over, Fig. 6; the strip now 
passes between a pair of horizontal rolls f, f, by which the folds are 
yrought nearer together, though not in contact. At this point of its 
aay sg the folds of the cloth a are 1 from touching each other 
»y the anti-adhesive guard or separator 'T’, which is const:ucted and 
operated as follows:—-The shank of this guard is secured to a 
cross timber X of the machine by screws or otherwise; at its 
forward end the shank terminates in a thin blade ¢, to the bottom of 
which is secured a thin plate ¢', which passes between the folds of the 
material, and keeps them separated until they are brought into 
the required position with respect to each other. The blade ¢ serves 
to guide the seam to the centre of the belt and the narrow top plate 
# prevents the edges from rising out of position, ‘The rolls c?, c?, 
(Fig. 7) now nearly complete the bending, and the imperfectly 
ormed belt next passes between a pair of horizontal rolls i, #; a 
knife edge or point n upon the adjustable frame K meanwhile enter- 
ing the joint between the two edges, and thereby ensuring the 
placing of the seam in the centre of the belt. By the rolls i, 7', the 
surfaces are brought together, though not with a very great pres- 
sure. The belt now passes between the rolls g, g', the distance 
between which is gauged by turning the right and left-handed 
screw shaft, which carries their supports. ‘These rolls determine 
with great accuracy the final width of the belt, which then passes 
immediately to the horizontal rolls k, 4, where the two plys are 
brought more closely together and caused to adhere. The rolls 
i, KY have their bearings in the frame K, which is capable of 
being raised and lowered by the screws L, L. And the lower rollers 
i, k, are mounted on the main framing of the machine. The belt now 

to the calendering rollers M, M, the nip of which is determined 

y the adjusting screws N. By these rolls the belt is subjected to 
a heavy pressure to bring the two plys into the closest possible 
contact and — all air bubbles. It now remains to cover the 
joint between the abutting edges in the centre of the belt. This is 
accomplished as follows:—From the calendering rolls M the belt 

s beneath a roll O, around the centre of which are wound a 
ew coils of cloth, thread, or other fibrous material, which is kept 
moistened with camphine from a suitable vessel m placed imme- 
diately over the roller; the drip from this vessel is regulated by a 
cook or other well known means. As the belt passes beneath the 
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roll O the saturated strip of cloth is pressed against the joint in its 
centre, and the parts are thereby moistened and rendered still more 
adhesive. A narrow strip of india-rubber z is now brought from 
the reel or spool P through the trough or tunnel Q, and is laid over 
the centre of the belt so as to cover the joint, upon which it is 
firmly pressed by a pair of rolls R, between which the belt now 
passes. To insure the placing of the strip of india-rubber upon the 
centre of the belt, adjustable guides g are employed, which operate 
like those already described. The belt now passes between similar 
guides r, and between another pair of rolls S, the upper one of which 
is slightly enlarged in dianieter in its centre, this enlargement being 
roughened or covered with blank teeth (the size of which is somewhat 
exaggerated in Fig. 1), by which means the strip of india-rubber is 
forced to unite still more closely with the surface of the belt, and the 
joint between the folds is filled. The belt now passes down into a box z 
of powdered soapstone beneath the rolls s. ‘This dusting of the belt 
prevents the contact surfaces from adhering to each other when the belt 
is rolled up. The superfluous dust is removed bya brush v upon the 
revolving shaft y, or other suitable contrivance, and the belt next 
passes through the last pair of calendering rolls I, and thence out of 
the machine, it being wound upon the drum W. This drum has an 
inclined longitudinal groove, into which fits a wedge-shape tongue /1. 
Before the winding of the belt upon the drum takes place the strip is 
driven into the position represented in Fig. 9, and when it is desired 
to remove the roll of belting from the drum the wedge is driven back, 
and the roll, being then loose on the drum, can be easily removed. 
The drum is rotated by a friction pulley, which is adjusted to put 
sufficient strain upon the belt to wind it in a compact roll. The belt 
is carried through the machine by power applied to the lower 
calendering roll M, a band from which drives the lower roll I, the 
upper rolls M and I being connected respectively with the lower ones 
by cog wheels A?, B?. T’o form a three-ply belt by means of this 
machine a strip of prepared cloth a, of Iodite the width of the 
intended belt, is passed from the roll F in between the rolls G 
and guides a! as before explained, and a centre or filling 
piece 6 from ‘the roll D of one-half the width of the other strip 
is passed between the guides z, and enters between the rolls 
G with the other strip, sufficient pressure being here applied to 
cement the two closely together; the edges of the strip a are then 
turned over upon the filling cloth 4, by the rolls ¢, c', c?, and the 
operation continues as before. For a four-ply belt a filling is 
formed either by passing a wide strip through the main machine or 
upon another set of forming rolls operating in conjunction with 
the main machine, which filling is afterwards covered as in the three- 
ply belt. In this case the joint in the filling strip should be thrown 
to one side so that it may break joint with the external seam of the 
belt. As the strips of cloth are unrolled from the rolls D and F, 
their linings are wound upon the rolls C and E respectively, which 
are driven by bands from some moving part of the machine. To 
avoid friction and economise the power necessary to operate the 
machine the strips of prepared cloth are caused to run upon rollers 
i, A, 2% In place of the rolls ¢, c!, c?, for the purpose of bending 
the prepared cloth and forming the belt, mould boards, or curved 
formers may be employed, the same being arranged in frames 
similar to those which carry the rolls c', c!, c?, and like them 
adjusted as regards their distance apart to correspond to the width of 
the belt to be formed. 

The second head of the invention relates to certain improvements 
in the manufacture of what is known as solid belting, which fabric 
is described in the specification of a patent obtained by W. E. Newton 
on behalf of the inventor, and dated December 29, 1859, No. 2,978. In 
this belting, which consists of a solid woven fabric coated with india- 
rubber or gutta-percha, much difficulty has been experienced in 
—— covering the edges of the belt or band. This has arisen 

rom the necessity which existed of forcing in upon the edges the 
tough composition, and from the fact that the fabric which consti- 
tutes the base or y of the belt is often woven with uneven or 
wavy edges, and is consequently of irregular or ying widths. To 
obviate this difficulty the inventor proceeds as follows:—A first or 
friction coat is paces | upon the woven band by means of the machine 
with three rollers described in the patent above referred to, or other 
suitable mechanism. In this machine the woven fabric is described as 
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passing between a pressure roll C and a lower roll f whereby the entire 
surface of the woven fabric has the india-rubber ground, and driven into 
it. Now in the improved process the nip of the pressure rolls is 
increased to such a degree as to cause the tough mass of rubber 
composition to accumulate in front of the rollers at either edge of 
the passing band, so that the woven fabric will be forced to take up 
a thin coating on the edges by its mere traverse through the accu- 
mulated masses of tough india-rubber. By this simple means the 
additional cutters and formers are dispensed with in the first opera- 
tion. One side of the belt and the edges being thus covered, the 
belt is reversed and passed again through the machine, when 
the other side and edges will be covered by a similar operation. The 
object of this first coat is to force into the woven fabric a very thin 
coat of the composition and prepare the band for receiving the 
second coat. This coat is applied by a machine, of which Fig. 
10 is a central: longitudinal vertical section, and Figs. 11, 12, 
and 13 are detail views. a, a, show the frame of the ma- 
chine, intended to make two bands at once; 8, c, d, and e, are 
large pressure rollers, between which respectively the india- 
rubber or gutta percha vulcanisable compound in a soft and 
tolerably thick mass is fed and rolled into sheets. These sheets 
pass partially around the rollers ¢ and d until they come in contact 
with bands of thick closely-woven cotton fabric or duck jf, f, fed 
from a supply roll g, whereby the soft india-rubber or gutta-percha 
is ground and driven into the upper and lower surfaces of the woven 
fabrics. The bands of fabric v4 ,J,in their passage from the supply 
roll g to the two pressure rolls ¢ and d, pass over a guide roll h 
between two short levers i, i, bearing upon the periphery of the 
same, and serving to place or keep the bands in a straight position 
while passing between the pressure rollers c and d. These levers, 4, 
are susceptible of lateral adjustment, so as to adapt them to belts of 
various widths. The belts or bands thus formed, or the strips of 
woven fabric being thus covered with one broad sheet of india- 
rubber or gutta-percha upon their upper and lower surfaces, then 
pass under the operation of a series of mechanical devices, the con- 
struction and operation of which will be best described by reference 
to Figs. 11, 12, and 13, which are detailed views of the same. a! is @ 
circular roll or “stitcher,” turning in a journal 0! of a rod c!, which 
carries a knife or blade d', the whole swinging upon a centre or 
fulcrum e! of the rod f!.. This rod 7 is placed in a box g!, in which 
is also placed a plate h' (bent at right angles at each end) and an 
india-rubber or other elastic cushion or spring i’; j! is a screw 
attached to the rod 1, by means of which it can be adjusted or 
moved out or in, as may be desired. : 
The arrangement of cutting tool is placed in a rack or frame j of 
the framework a, a, being susceptible of lateral adjustment thereon 
at pleasure. A series of these instruments or cutting tools is placed 


tin the said rack, two to each band of woven fabric passed between 


the pressure rollers c and d, but so placed and adjusted that the 
circular rollers or stitchers a', a', will bear upon the edges of the 
woven fabric. By constructing and arranging the cutting tools as 
above described, the elastic cushions or springs i! will cause the 
circular rollers or “stitchers” a! to follow the varying edges of the 
fabric, and by their connection with the knives or blades d', d', they 
will also cause the knives to follow the lines or grooves which they 
have formed in the rubber sheets, and thereby cut the rubber sheets 
into strips of the required width. e 

It will be seen that the circular rollers or “stitchers” do not sever 
or separate the wide sheets of rubber, but merely form grooves or 
channels in the same, and serve as guides to the blades or pe 
which follow their paths, that is, the wavy edges of the strips 0 
woven fabric. The sheets of rubber or gutta-percha being thus 
driven or forced into the woven fabric and cut into strips of the 
requisite width, then pass down under the guide roller &, thence 
over the roller J to the grooved rollers or formers m, m. These 
rollers serve to press or squeeze the rubber or gutta-percha upon - 
edges‘of the belts or bands as they pass forward to the calender ro! 
0, 0. “By the calendar rollers the top and under surfaces of the belts 
are smoothed and finished, and the belts finally pass through & 
similar set of formers p, p, to those first described, the whole serving 
to encase the woven fabric in a coating of india-rubber or gutta- 


percha in the most effective manner. 
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TO CORRESPONDENTS. 
*,* Sean binding the volume can be had from the publisher, price 2s. 6a. 
eae. 


*,* We must request those of our correspondents who desire to be referred to 

- makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. —— 


A. L. (Trisection of Angles).—Very funny, but we are unable to see the drift 


of it. 

I. D.—Mr. Hopkinson, of the Britannia Works, Huddersfield, makes steam 
indicators. ; ; 
W. L.—The water is higher in the tube than in the glass, the cause being capil- 

lary attraction. ; 

J. A. D., E. 8. and J. L.—Communications will appear in our next, the 
illustrations being in hand, 

WIGAN.—We have not had time to make the calculation, but will endeavour to 
answer your inquiry next week. el . 

Progress.—I/ the Bill is passed we shall publish its essential clauses. In the 
meantime you can procure it through a bookseller. i 

J. W. S.—Simply in so far that you would have to begin at twenty-six years of 
age, where most pupils would have started at sixteen. It is not too late for 
you to rectify your choice of a profession. 

. J. L.—Another receipt for Booth’s grease is 1 gallon of water, 8 Wb. clean 
tallow, 6 lb. palin oil, and § 1b. soda. The mixture to be heated to 210 deg., 
and well stirred until it cools down to 70 deg. 

G. T.—The traction engine might be complained of as a nuisance if it made 
smoke or frightened horses, in which case a magistrate would have to hear the 
complaint preferred, and try the case, like any other. In no other way could 
he interfere. . 

St. P. p—If you desire to know to whom you must communicate your plans 
in order that they may be carried into practice, you must address all the 
leading politicians and statesmen in the world, and even then it is impossible 
to siy what Government would adopt a new system of coinage. 

J. E.—Your suggestions as to sewage have been made by very many others, and 
the experience at Rugby, Edinburgh, d&c., is well known. The Leicester works 
are for deodorising, as well as precipitating. With regard to traction 
engines, you must seek the information you require direct, of the manufac- 
turers. 

A StupEnt iv Drawine.—“ The Practical Draughtsman’s Book of Indus- 
trial Design,” published by W. Johnson, 166, Buchanan-street, Glasgow, is 
a k. Wedo not recollect the price, but it is about two guineas, as is 
thit also of “The Engineer and Machinist's Drawing-Book,” published by 
Blackie and Son, Glasgow. 

E. E. (Long Eaton).— We see nothing in your arrangements requiring criticism, 
either from ourselves or our correspondents, except that you will accomplish 
Sar more with one-third or one-fifth of your exhaust steam, in heating your 
‘feed water, than you can with a tank heated from the flues. You will still 
have plenty of steam left for a blast. If the latter is of any considerable 
strength you do not need a brick chimney at all. There is no difficulty in 
burning sawdust if you have a good draught. 


ROAD LOCOMOTIVES. 
(To the Editor of The Engineer.) 

Sir,—Your correspondent “J. E.,” in his letter in your last week’s num- 
ber, states, as his impression, that Boydell’s is the only engine that would 
not be liable to get/oose in the joints by travelling over a pavement ; for 
the information of “ J. E.,” and your readers generally, I to say that 
one of this company’s engines, which is mounted on springs, has constantly 
travelled over very rough roads in the neighbourhood of London, at speeds 
varying from six to twelve miles per hour, without loosening a joint or 
starting a bolt. . H. Loutrit, Secretary. 

Bray's Traction Engine Company (Limited), 12, Pall Mall East, 

London, March 25, 1861. 


ROLLING OF SHIPS. 
To the Editor of The Engineer.) 

Sir,—While I thank you for inserting without curtailment, in your 
number of the 8th inst., a lengthy abstract of the remarks I 
offered on the ‘‘Theory of Rolling Motion in Ships” at the meeting of the 
Institution of Naval Architects on the Ist inst., I venture to beg that you 
will oblige me farther by inserting the following list of corrigenda :—In 

ph 2, for “ lating” read ‘‘translatory.” In paragraph 10, for 
Mdifferent equation” read “ differential equation.” In the two equations 
throughout, for “‘m ¢” read “2  t;” and in the line between the two equa- 
tions, for ‘‘answers” read “‘assumes.” The verbal errata having been 
probably due to my own indistinct writing ; those in the equation to a 
change of notation incompletely performed by me while hastily writing the 
abstract. W. FROUDE. 

March 27th, 1861. 





STRENGTH OF BOILERS. 
(To the Bditor of The Engineer.) 

Sirn,—I would be obliged if you, or any of your correspondents, would 
inform me the mode of calculating the strain on the flat end of a round 
steam boiler, 4 ft. diameter, without flue, end 4 in. thick, without stays, 
connected to the shell with an angle iron ring, and rivetted with j-in. 
rivets, 2} in. from centre to centre. 

Belfast, March 23rd, 1861. Q—. 


IMPROVED EXPANDING SABOT FOR ELONGATED RIFLE SHOT 
AND SHELL. 
(To the Editor of The Engineer.) 

Sir,—Lead, from its plastic nature, makes about the best expanding sabdt 
for elongated rifle shot and shells, but it is 
liable to the great objection of having an 
affinity for iron, which causes it to stick fast 
in the interior of a rifled cannon. I obviate 
this difficulty by inserting the leaden sabit 
in a transverse section of hempen hose, and 
upsetting the front face and bottom of the 
sabdt, so as to hold fast on the hempen 
jacket. Accompanying is a drawing to ex- 
plain my improved expanding sabdt. 


Rosherville, March 26th, 1861. J. Norton. 





FRICTION. 
(To the Editor of The Engineer.) 

Sir,—In your number of March 22nd you say, with reference to friction, 
‘ifthe surfaces be without openings or recesses (two flat plates merely) 
their mutual friction, under any pressure of steam, will be no greater than 
in a vacuum or in the open air.” Would you kindly inform me how you 
reconcile this with the following :—‘‘In the years 1831, 1832, and 1833 (I 
quote from the ‘Engineer's Pocket-Book for 1850,’ page 182, not having 
any other book at hand) a very extensive set of experiments were made 
at Metz by M. Morin, under the sanction of the French Government, to 
determine, as nearly as possible, the laws of friction, and by which the 
following were fully established :— La 

“1, When no unguent is interposed, the friction of any two surfaces 
(whether of quiescence or motion) is directly proportional to the force with 
which they are pressed perpendicularly together ; so that for any two given 
surfaces of contact there is a constant ratio of the friction to the perpen- 
dicular pressure of the one surface upon the other. Whilst this ratio is thus 
the same for the same surfaces of contact, it is diff rf 





for aces 
of contact. The particular value of it in respect to any given surfaces of 
contact is called the co-efficient of friction in respect to those surfaces. 

“2. When no unguent is interposed, the amount of friction is, in every 
case, wholly independent of the extent of the surfaces of contact: so that, 
the force with which two surfaces are pressed together being the same, their 
friction is the same, whatever may be the extent of their surfaces of contact. 

“The rest of the laws, relating to the effect of the interposition of 
unguents, do not affect the principle, viz., that friction is directly pro- 
portional to the perpendicular force, and not to the extent of the surfaces,” 


AN ENGINEER. 
Liverpool, March 23rd, 1361. 


Our statement with respect to the friction of smooth surfaces, when under a 
pressure of steam, contained nothing inconsistent with the results of Morin’s 
experiments, inasmuch as when steam is admitted to a close vessel containing 
two plates smoothly surfaced to each other, the steam insinuates itse'f between 
them and the upward pressure is then, consequently, the same as the downward 
pressure, less the mere weight of the upper plate. This fact has been repeatedly 
proved experimentally. 





Sir,—In your last number you gave an answer to your two corre- 
spondents, Mr. Ingham and Mr. Namekaj, to the effect that the friction of 
two flat surfaces will be no greater under any pressure of steam than in @ 
vacuum or the open air. This is most decidedly wrong ; for this reason, that 
the friction increases with the pressure in direct proportion. To corro- 
borate this, my assertion, I will refer you to page 14 of Professor Rankine’s 
“Manual on the Steam Engine,” where he says, under the head Friction : 

“The following law respecting the friction of solid bodies has been ascer- 





tained by experiment — 
_“* The friction which a given pair of solid bodies, with their surfaces in a 
given condition, are capable of exerting, is simply proportional to the force with 
which they are pressed together.” 
At the bottom of the same page he says again; ‘The friction between a 





pair of bearing surfaces is calculated by aes the force with which 
they are directly pressed together by a factor called the co-efficient of friction, 
which has a al value depending on the nature of the materials and the 
state of the surfaces as to smoothness and lubrication. Thus, let R denote 
the friction between a pair of surfaces ; Q, the force, in a direction perpen- 
dicular to the surfaces with which they are pressed together ;and the co- 
efficient of friction ; then R = 7 Q.” 
Now, Sir, nothing can be plainer or more distinct than this; and as 
d steam p the same effect as increased dead weight put 
upon the surfaces, you will at once perceive that the friction “‘ under any 
pressure of steam” will increase in the same proportion as the pressure, and 
certainly be greater than in open air, or in a vacuum. 

Having thus proved the incorrectness of your views of friction between 
two surfaces, and knowing that an opinion stated by you might upset the 
heads of many young engineers, I hope you will excuse me for tres} ing 
upon your valuable space, and grant me the favour of inserting this in your 

L. 0. 





next issue. 
Brixton, March 27th, 1861. 


[We publish “ L. 0.’s” letter to show how easily some men, otherwise careful, will 
overlook important data, and thus hastily adopt erroneous conclusions. It is 
just where **L. O.” assumes (for had he tried the experiment he would at once 
have found out his mistake) that “ increased steam pressure has the same effect 
as increased dead weight,” that he has gone astray. Increased steam pressure 
in the case in dispute has no such effect, for the steam will insinuate itself 
between the two surfaces, and it will then press upward with precisely the 
sume force as it presses downward, It is barely possible that some of Mr. 
Whitworth's planes would exclude steam, but ordinary finished surfaces do 
not exclude air, the action of which is identical with that of steam. If two 
merely planed surfaces were moved upon each other in water, under a head of 
say 100 ft., equal to a pressure of 43 Ub. per square inch, their friction would 
be no greater than in the openair, We have tried the steam experiment prac- 
tically, and would recommend “ L. 0.” to do so.] 





MEETINGS NEXT WEEK. 
INSTITUTION OF CiviL ENGINEERS.—No meeting on Easter Tuesday. 
Civi, AND MECHANICAL EN@ineErs’ Society, Thursday, 7} p.m., “On 
the Prevention of Smoke.” 
Society or Arts, Wednesday, 8 p.m., ‘‘On Economic Contrivances and 
Labour-saving Machines used in the United States of America,” by Dr. 
C. W. Eddy, M.A., M.B. 
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STREET RAILWAYS. 


THE first street railway in the metropolis has been 
opened for traffic and formally indicted asa nuisance. Mr. 
Train has shown great energy in his laudable attempt to 
improve the vehicular accommodation of London, and to 
secure a comfortable monopoly at the same time; and Mr. 
Beresford Hope has earned the lasting gratitude of “ car- 
riage people” for his valiant assertion of their dignity. 
Street railways, it must be understood, are looked upon 
by certain influential classes, with a mysterious horror, 
dite to that with which a French invasion would be con- 
templated. The very name of a railway, in connection 
with our great thoroughfares of fashionable intercourse, 
has an ominous meaning. What else can it be but a great 
double-line, over which interminable trains of carriages, 
headed by furious locomotives, are to go flying at an ap- 
palling rate, and to which thousands of our best and 

urest citizens must fall mangled victims? If Mr. 
Train’s affair is not all this, certain great people are very 
much mistaken. Are the rails not there ?—we mean in 
the Bayswater-road. Are there not sidings? Are there 
not points ? Are there—are there not huge vehicles, fitted 
with wheels of the Juggernaut pattern, and provided with 
breaks and draw-irons, and no end of railway running- 
rear? To be sure there are, and what else, then, is the 
Marble-arch iron thoroughfare but the beginning of a 
state of things in which we are to be overrun with rail- 
ways from all parts of the kingdom, whose termini, perhaps, 
are to be in our drawing-rooms, and whose engine-sheds 
will be established in our very bed chambers! It was in a 
prescient intuition that all this was to be, and not at all 
because the macadamised covering of the Bayswater-road 
had been ingeniously inlaid with two insignificant strips 
of rolled iron, that Mr. Hope did invoke the inter- 
position of the Marylebone police magistrate who 
will, next week, decide the destiny of street rail- 
ways, in at least one parish. This delay, however, 
is ‘not calculated to encourage Mr. Hope, for the 
magistrate evidently prefers to wait for a little experience 
of this dread innovation, and if it turn out that a pair of 
narrow rails, practically flush with the roadway, do not 
throw down horses, and wreck fashionable equipages, and 
that human beings are not immolated under the wheels of 
Mr. Train’s strange vehicles, then may the magisterial 
mandate, awaited of Mr. Hope, be withheld. Mr. Hope 
has sworn that, from what he has seen of the railway before 
it was opened for traffic, it was a great nuisance, a matter 
which is, after all, one chiefly of opinion, and opinions are 
so variable that there might be those who would not hesi- 
tate to testify that Mr. Hope was alsoa nuisance. Ordinary 
street paving is to a certain extent a nuisance, inasmuch as 
horses are often slipping upon it, and it causes a great 
noise ; but we do not, for this reason, include it with illu- 
minated indicators, perambulators, and organ grinders. 
The marching of a volunteer company through Oxford- 
street may constitute a temporary nuisance, but in a con- 
sideration of the purposes of the volunteer movement the 
inconvenience becomes tolerable. If everything not at- 
tended with unmixed good were to be indicted as a nuisance, 
there is no saying of how many indispensable conveniences 
we should be deprived. That a street railway, the traffic 
of which is conducted by horse-drawn carriages at a speed 
of six or eight miles an hour, is a nuisance, in | valid 
sense of the term, is doubtless a hallucination on the part 





of Mr. Hope, inasmuch as no such conclusion has been 
adopted by people who have had much better opportunities 
than Mr. Hope has had for knowing. It is true that Mr. 
Hope was able to bring forward a cab-proprietor from 
Mile-end, who testified that, having got his horse and cab 
on Mr. Train’s tramway, the animal turned a complete 
somersault, landing on his back Such an equine acrobat 
ought to make his owner’s fortune at Astley’s, for we can 
only suppose, from the evidence, that the horse was already 
on his back when he commenced his wonderful revolution 
which, had he been on his feet, would have been either 
more or less than a “ complete somersault.” As he must 
also have taken the cab, cabby, and fare with him, we should 
like to see an estimate of the horse-power put forth in this 
wonderful achievement. 

The facts are simply that Mr. Train has laid down, and 
is now working a mile of single line tramway, in the 
Bayswater-road, between the beginning of the Edgeware- 
road and Porchester-terrace, and that the rails employed 
are five inches wide, two inches of which width, on the 
outside, are just half an inch higher than the other three 
inches on the inside, whilst both the outside and the inside 
are exactly flush with the contiguous macadamising. There 
are no cross-sleepers, no “ ballasting,” and nothing but the 
surfaces of the rails to suggest any resemblance to steam- 
worked railways. The carriages are about 18 ft. long, in- 
cluding platforms, and 7 ft. wide, (the wheels being under 
the body,) and 9 ft. high from the ground, the floor being 
but about 20 in. above the rails. These carriages are 
drawn, by two horses each, at an average speed of about 
seven miles an hour, at which speed they can be stopped 
within less than their own length. The weight of the 
carriages is about 30cwt., and they seat eighteen passengers 
inside and can furnish room for as many more on top ; 
whilst, with this number, the passengers would not 
crowded to anything like the extent experienced in omni- 
buses. The width is such that passengers can enter and 
alight without crowding those already seated, and the 
height allows the tallest man, with his hat on, to stand 
erect inside. The rails are open to the free and unrestricted 
use of all vehicles of the same gauge, and those of a dif- 
ferent gauge can run with one half their wheels on one 
rail, the other wheels going upon the ordinary paving. 
The railway carriages, having flanged wheels, cannot 
turn out; but this, so far as all circumstances of 
locomotion are concerned, is the only respect in which they 
differ from ordinary vehicles. The carriages in use on the 
Marble-arch line are considerably smaller than those 
employed on the street-railways in the American cities, 
where, in some instances, they have displaced omnibuses 
altogether. This has been the case in Philadelphia, a city 
of about 700,000 inhabitants, and in which nearly 150 miles 
of street railways are now laid down, the gauge bein 
5 ft. 23 in., or six inches wider than that of Mr. Train’s 
new line. The pattern of rail employed on the Philadelphia 
lines has been adopted, with slight alteration, by Mr. 
Train, and from its extensive and successful use thus far, 
we shall be disappointed if it discloses dangerous qualities 
in London. An ordinary carriage, however light, or how- 
ever heavy, can turn on to the rail with hardly a jolt, and 
turn off again with very little strain, incomparably less, 
indeed, than that often incurred in driving against the 
curb-stones when pulling up at a strect-door. 

If Mr. Hope and those who adopt his view of street 
railways were to reflect that under the present necessities 
of London traffic, and with the practical tendencies of the 
age, it is impossible that the public will long forego the ad- 
vantages of a system which economises Cemetewer by 
more than one-half, which greatly promotes the comfort 
of omnibus travelling (which includes more than sixt 
million passengers yearly in this metropolis), and whic 
greatly reduces the cost of maintaining the street pave- 
ments—if Mr. Hope and his friends gave a little thought to 
this, they would perhaps perceive that they were only 
making themselves ridiculous by opposing an inevitable 
improvement, and thus earning a position in history iden- 
tical with that of those staunch old obstructives who, 
thirty years ago, would have torn up every railway, and 
transported, if not hung, every engineer and promoter of a 
railway. In the meantime, if the working of the Marble- 
arch line is not more disastrous than that of other similar 
establishments in thoroughfares of equal traffic elsewhere, 
it is more than probable that the Marylebone magistrate 
will reject Mr. Hope’s ipse dixit that the line in question 
is anuisance, as well as his d priori reasoning that it ought 
to be one. 


HER MAJESTY’S DOCKYARDs. 


THE present system of managing her Majesty’s dock- 
yards, according to which every officer who understands 
the business of those huge manufacturing establishments 
is hopelessly subordinated to a set of men who are neces- 
sarily ignorant of that business, has at length re- 
ceived the condemnation of a royal commission, and is 
about to undergo great, but not oaiied changes. We say 
not radical changes, because the root of the system consists 
in placing the government of the royal dockyards in the 
hands of politicians and naval officers, to the exclusion of 
naval architects, engineers, and other scientific persons, 
And we see no ground for expecting any very great reform 
in this respect. 

At the Admiralty we have, in the first place, a board 
consisting of two politicians and four naval officers, any 
two of which six persons constitute a board ; consequently 
the supreme control of the navy, including that of the 
dockyards, is liable to be wielded by two politicians or by 
two naval men, or by one politician and one naval man—a 
promising state of things, to begin with! The board has 
attached to it two secretaries, one of whom only is perma- 
nent, the other being political and acting as the 
organ of the Admiralty in the House of Com- 
mons. At the present moment this political per- 
sonage (who happens to be a sailor also), actually holds 
most of the promotion of the dockyards, as well as other 
important privileges, in his hands. In his evidence before 
the Royal Commission—which we find to be very full and 
uncompromising—Sir Baldwin Walker, the late Controller 
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of the Navy, states that he has been in the habit of recom- 
mending men and officers for promotion, but he adds, “ it 
is my impression that the Secretary has the power to act 
upon them [his recommendations], unless they are with 
reference to the promotions of officers of high grade in the 
dockyard, and then it rests with the First Lord. . . . The 
minor officers, I believe, are appointed by the Secretary.” 
Neither the master shipwrights of the dockyards, nor the 
shipbuilding officers of the Admiralty, have the power to 
appoint an inspector of shipwrights; it requires “a poli- 
tician” to perform that function properly. The promotions 
of engineers cannot be arranged by Mr. Atherton, the chief 
engineer of the Woolwich factory, or by Mr. Murray, at 
Portsmouth : a Lord, with a seat in Parliament, is supposed 
best to understand the merits and claims of candidates. 

But the board of six and its two secretaries are not all 
whom professional men have to serve. Another individual, 
pine called “Surveyor,” now, “ Controller of the 
Navy,” is interposed between the board and them, and in- 
vested with enormous influence. ‘This individual is always, 
of late years, a naval officer. For a long period the post 
was held by Sir William Symonds; for thirteen years Sir 
Baldwin Walker has held it; now, Admiral R. Spencer 
Robinson is the Controller. ‘To make the duties of this 
officer clear, we will enumerate some of the principal task: 
which he {s called upon to perform, and we ask readers, as 
they read them over, to see if they can detect a single 
duty which a naval man is likely to perform pro- 
perly, or which would not be better executed by 
a mechanical officer. ‘They are to control all expenditure 
incurred in the building, repair, and outfit of the vessels in 
her Majesty’s navy ; to prepare a programme of the works 
to be performed on ships building and converting in the 
dockyards during each financial year; to prepare the designs 
of the vessels built in the dockyards and by contract; to 
arrange monthly what works are to be performed in the 
dockyards, also what number of workmen are to be em- 
ployed on each particular vessel; to regulate the whole 
number of artificers and labourers to be employed in the 
dockyards ; to regulate the pay of the officers and work- 
men; to superintend the examinations of some candidates 
for promotion, and to recommend several candidates for 
every vacancy, even down to the leading men; _ to visit the 
dockyards and inspect the works in progress; to examine 
and report upon all inventions and schemes in connection 
with the construction and equipment of ships; to conduct 
the construction and repairs of steam machinery and 
boilers; to submit the names of firms to be called on to 
tender for building ships and for manufacturing machinery 
by contract ; to open and report on the tenders, and to see 
that the progress and performance of the work are satisfac- 
tory; to prepare estimates of, and obtain machinery for the 
dock and victualling yards; to make the necessary arrange- 
ments for the preservation of the machinery of the ships in 
ordinary ; to superintend and controt the factories ; to cause 
the hulls and machinery of contract mail packets to be sur- 
veyed, and the result reported to the board ; to superintend 
the, examination of candidates for chief engineers; and, 
finally, to regulate the promotion and appointment of 
all engineers throughout the navy. Now, after going 
over these duties, can it be doubted that it 
is sheer folly, or something worse, to commit them 
to a mere seaman? If any duties done in this world 
require mechanical and scientific skill, these most certainly 
are among them. Yet, as the Admiralty is now constituted, 
they are entrusted to a naval officer, and even he is im- | 
peded in his attempts to perform them by the interference, | 
obstruction, and opposition of a board which is half-naval 
and half-political. Neither our staff of naval architects at | 
Whitehall, nor our staff of engineers {in Spring-gardens 
can build, convert, fit, repair, move, or even touch a ship 
or engine without first putting this mass of inert and 
ignorant machinery in motion. 

But the professional shipbuilders and engincers at the 
Admiralty have not only to sustain this incubus; they 
have likewise to encounter precisely similar difficulties in 
the dockyards themselves, over which captains and admirals 
are invariably placed. Every inquiry or order sent from 
the Board of Admiralty—or, under a recent arrangement, 
from the controller (which has only recently become 
possible)—goes directly to this naval superintendent, who 
receives a thousand a-year or more for repeating it te the 
mechanical officers, and for transmitting their reply to the | 
board. ‘The notion that this naval superintendent can also 
keep artisans and subordinate officers to their work, and 
thus promote cconomy of labdur, isa complete delusion. It | 
would require a man of a thousand-policemen power | 
to accomplish this object, which no naval officer ever | 
does, as a matter of fact, in any way further. We | 
have seen them flying about dockyards with great | 
agility, persuading themselves that they were doing great 
things in this way; whereas they were merely driving 
thousands of men to an exaggerated system of eye-service, 
which never is half so productive as steady, honest, 
moderate toil, such as the bulk of our working men are 
ever ready to perform. ‘There is, however, one thing that 
we know of which naval superintendents do succeed in 
doing: they do keep the dockyards nicely cleansed and 
swept; but we doubt whether that could not be accom- 
plished at less expense than these colossal master-sweepers | 
put us to, 

We do not wish to be exclusive in what we advocate in 
this matter; or, because we are representatives of a 
mechanical profession, to claim undue eminence for our 
professional brethren. But we certainly must contend 
that the root of the mischief which the Royal Commission 
has brought to light, and which the public deplore, con- 
sists in giving the control of our great shipbuilding esta- 
blishments into the hands of men who are not shipbuilders. 
If any one should for a moment question this, let him 
conceive, if he can, the probable ettect of Mr. Laird, or 
Mr. Samuda, or Mr. Napier installing ship-captains in the 
positions which these gentlemen now occupy at the head of 
their respective firms. Would cither of their establish- 
ments work at all under the control of such men? Most 
certainly not. 


What change, then, it will be asked, do you propose ? | 

















Well, if we were to ignore all considerations of policy and 
of probability, we should say at once, place a cultivated 
mechanical officer at the head of your dockyard system, 
give him direct control over every dockyard, surround him 
with a staff of competent assistants, remove from above 
him all naval men and politicians, and hold him imme- 
diately responsible to the Crown or the Cabinet, or, at the 
least, to a minister of marine possessing complete naval 
supremacy. We would sweep away political and naval 


dockyards, giving the command in these latter likewise to 
mechanical men. Under this arrangement we should have 
what we require to be done, done in the best possible 
manner, and without let or hindrance. But this is a re- 
form which a later age must bring about. For the present 
we limit our demands to this—that the professional ship- 
builders and engineers at the Admiralty shall not be 
masked by the appointment of a naval man, or of naval 
men, to take away the credit and responsibility of their 
acts : because their loss of credit injures them, and their 
loss fof responsibility injures the public. If we are to 
have a minister of marine, or a supreme naval chief 
under any other name, he, and he alone, must meddle 
with the men who have really to control the 
dockyards, or rather the work which is executed in them. 
If the public are satisfied with less than this they will pay 
the penalty in the waste of millions sterling annually. 
Storekeepers, accountants, and dockyard superintendents 
all hang, ir fact, upon the acts of the shipbuilders and 
engineers who advise the Admiralty. Why, then, should 
not this dependence be recognised? If it were, most of the 
defects disclosed by the Royal Commission would be swept 
utterly away. This is, in truth, what the Commissioners 
themselves recommend ; only we fear lest the “ Controller 
General,” whose appointment they propose, should be se- 
lected from among naval men. We do not think the Commis- 
sioners desire this ; for, although they seem to shrink from 
stating the contrary expressly, they say he should be a man 
“acquainted with, and qualified te, manage large manu- 
facturing establishments ;” and this no naval man can be. 
We shall return to this subject hereafter. 


OSCILLATING MARINE ENGINES, 

THE Aaron Manby, the first iron sea-going steamer, was 
fitted with oscillating engines in 1821. Improved valve 
gear, applicable to such engines, was patented a few years 
later; and, in 1829, Maudslay sent out the Endeavour, 
London and Richmond steamboat, with oscillating engines 
of 10-horse power. Mr. Penn’s first engines upon this 
plan were turned out in 1837 or 1838, and by 1845 he 
had constructed engines of like arrangement, of 500-horse 
power, for the Sphynx. ‘These engines, from the patterns 
of which those now in the Great Britain were also made, 
had 82} in. cylinders and 6 ft. stroke, and their success 
completely disproved all charges hitherto brought against 
the oscillating arrangement. ‘The trunnions did not heat, 
nor did the cylinders wear oval. The saving in space and 
weight was very great. In the largest class of marine 





engines the total pressure on the pistons is, including 
vacuum, upwards of 100 tons, and in the side lever arrange- 
ment this pressure is doubled at the main centres of the 
beams, each of the two beams for one cylinder having a 
strain of say 100 tons on the centre. It is evident that 
heavy sole plates and strong bolting are necessary to with- 
stand such strains, which are additional to those on the 
bearings of the engine shaft. It cannot be denied, how- 
ever, that a prejudice against the oscillating arrangement 
still exists, at least in respect of large engines. The Vic- 
toria and Albert, royal yacht, affords the largest example of 
this plan of engine in the Government fleet, the power in 
this case being 600 nominal (2,980 having been indicated 
on trial) the cylinders being 88 in. in diameter, and stroke 
7 ft. The Cunard Company have no oscillating engines in 
their paddle steamers, notwithstanding that such engines 
are adopted in their screw fleet. Even the Scotia, now 
building, is to have side lever engines. The West India 


lords, secretaries, controllers, and naval superintendents of 


Royal Mail Company, although having a number of vessels, | 
with 400-horse oscillating engines (the Tamar, Solent, | 


Tyne, &e.), have adhered to the side lever arrangement for 
all their large engines, from 800 to 1,000-horse power, until 
last year, in building the Seine, they ventured upon oscil- 


lating engines of 97 in. cylinders and 10 ft. stroke, the | 


largest oscillating cylinders yet made in England. The 
Peninsular and Oriental Company have many pairs of 
oscillating engines, including those of the Alma, Nubia, 
Singapore, Indus, Ripon, &c., of 450-horse power, and those 
of the Delta (formerly in the Valetta) and Vectis, of 400- 
horse power. Were this company now building paddle 
steamers of 800 or 1,000-horse power, it is possible that they 
would adopt oscillating engines, but at present they have 
no steamer, cither screw or paddle, of a greater power than 
530-horse. In the case of the 1,000-horse power paddle 
engines of the Great Eastern, it will be borne in mind that 
four cylinders are employed instead of two, so that, for 
purposes of comparison, her engines must be rated with 
500-horse engines. The Galway Company have boldly 
adopted oscillating engines of 800-horse power for their 
new fleet, the engines, built by Messrs. Palmer and Co., 
having three 80 in. cylinders, and those by Messrs. 
Samuelson and Co. two 98 in. cylinders. The 700-horse 
engines of the new Holyhead and Kingston boats have 
two 90 in. oscillating cylinders. 

The Americans have, during the last ten years, adopted 
the oscillating arrangement to a considerable extent, and 
the Adriatic’s engines are the largest of the kind ever made, 
having two 101 in. cylinders, with 12 ft. stroke, the 
maximum indicated power being over 5,000 horses. The 
first large oscillating engines constructed in the United 
States were those of the Pacific mail steamship Golden 
Gate, launched nearly ten years ago. Her engines com- 
prised two 86 in. cylinders, with 9 ft. stroke, and not long 
afterwards the Pacitic mail steamer, John L. Stephens, was 
built with one 85 in. oscillating cylinder, 9 ft. stroke. The 
coasting steamer Augusta was also fitted with one 85 in. 
oscillating eylinder, 8 ft. stroke, and more lately the Arago 
and Fulton, New York and Havre steamers, were built each 
with two 65 in. oscillating cylinders, 10 ft. stroke. 


| 





‘eylinders are inclined also only 


The arrangement of oscillating engine adopted by Mr. 
Penn has been extensively copied, both cylinders being 
placed directly beneath the shaft, and each piston-rod 
taking hold of a separate crank. To work the air pump 
from the intermediate shaft required a crank midway 
between those to which the piston-rods were attached. In 
the case of very large shafts, as in the Great Eastern’s, the 
sound forging of such a crank is a difficult job, even more so 
than the forging of bell cranks in screw shafts for engines 
of 1,000-horse power and upwards, as in those of the Mersey, 
Orlando, Howe, Warrior, and Black Prince. Screw shafts, 
although for the same power as paddle shafts, revolve faster, 
and do not, therefore, requive to be as large, and their 
cranks for that reason are less difficult to forge. The 26 in. 
intermediate shaft now in the Great Eastern is the third 
which was forged before a sound one could be obtained, 
although the end shafts, of the same diameter, were com- 
pleted without unusual difficulty. 

The simplest arrangement of oscillating engines is not 
that, however, in which the two cylinders are placed 
athwartships, with separate cranks for each piston-rod. 
When the cylinders are so placed (one in front of and one 
behind the shafts) that both piston-rods extend to and grasp 
one crank pin, two crank forgings are saved, and the arrange- 
ment of the framing may be materially simplified. The 
axes of the two cylinders are, in such case, generally in- 
clined so that each, when midway of its oscillation, is 
45 deg. from a vertical line drawn through the centre of 
the shaft. In the Great Eastern’s engines, however, two 
pairs being coupled to the same shaft, the cylinders are 
inclined only about 225 deg. more or less from a vertical. 
In the engines of the American steamer Arago, the two 
’ 24 deg. from a vertical; 
but, in this case, two crank pins are employed, each pro- 
jecting from the face of a crank-arm (the two crank-arms 
being keyed respectively to the shafts), and the inner ends 
of the two crank pins are connected together by a union 
link. This arrangement has worked well for upwards of 
five years, and it has been adopted also in the engines for the 
Adriatic. It is, of course, important to have the cylinder 
as evenly balanced as possible at all points in the stroke ; 
but the weight of the piston is thrown upon the cylinder 
just in proportion as the latter is inclined, and as this 
weight is transferred, at every stroke, from one to the other 
side of the centre of oscillation, it is evident that the 
cylinder ought to be as nearly vertical as possible, a con- 
dition which is certainly best fulfilled in Penn’s errange- 
ment. Horizontal oscillating engines are the worst in this 
respect. It is, of course, desirable, however, where there 
are two cylinders, to have one piston at the middle of its 
stroke when the other is at the end, and, on this account, it 
has been generally customary, where oscillating engines 
are placed, one before and one behind the shaft, to incline 
each cylinder 45 deg. from a vertical, when midway of its 
oscillation. The Fulton, the consort of the Arago, and 
which has oscillating engines of the same size, has the 
cylinders so inclined, in order to dispense with the link, 
connecting the crank pins in the latter vessel. 

In these arrangements the air pump is displaced from its 
customary position in oscillating engines. In the Adriatic, 
the cylinders being arranged one in front of and one behind 
the shaft, the air pumps are worked each from a stud on 
the side of the cylinder and oscillating with it. This 
arrangement is most unworkmanlike, and the unbalanced 
strain thereby thrown upon the principal joints has caused 
considerable heating. By lengthening the crank pin 








between its wrists, a rod could be attached, working the 
air pump (which might be placed between the cylinders) at 
the full stroke of the piston, and there is no reason that we 
know of for supposing that any difficulty would attach to 
a full-stroke air pump in paddle engines more than in screw 
engines of the trunk or other varieties, in which it is now 
common to work the air pump at the full stroke of the 
piston. In a steamer built by Mr. Bourne the air pump 
bucket had a speed of no less than 700 ft. per minute. It 
is our opinion, however, that in all marine engines great 
advantage would be found in working both the air and 
feed pumps by a separate engine, as has indeed been done 
in several cases. Thus all difficulty with regard to the 
arrangement of the air pump in oscillating engines would 
be obviated. Even gearing would be preferable to a large 
crank in a heavy shaft, and as, with surface condensers, the 
air pump requires much less power for working it than 
when an injection is employed, the gearing would not, 
where such condensers were employed (as they are in all 
the largest American oscillating engines) require to be very 
heavy. 

In the Great Eastern’s oscillating engines, the stroke 
being of the great length of 14 {t., some apprehension 
existed at one time with regard to the piston and air pump 
rods; but arrangements have been made to secure these 
from springing, and in all other respects the engines appear 
to be as nearly perfect, and as well adapted to the continued 
exertion of great power, as any others in use. On the 
voyage to New York, the paddle engines were never slacked 
from their regular speed, and they gave no trouble what- 
ever. Were the same power to be exerted in two cylinders 
they would require to be nearly 105 in. in diameter each, 
and their weight—that of cach of the present cylinders 
being 23 tons—would not be much under 35 tons, the 
pistons, which now weigh, with their rods, 9 tons cach, 
being also increased to about 20 tons. Even then the total 
weight of the two cylinders would be less than that of the 
present four, but whether their working would be as ex- 
cellent can only be conjectured. We should not like to put 
forward the engines of the Galway steamers, nor those, 
either, built in Southampton, for the Seine, as standards 
by which to judge of the excellence of the oscillating 
system, but we have not the least doubt that, in these cases, 
the engines are in ail respects equai, in quality of work- 
manship and in actual performance, to anything which the 
sume builders would have achieved in side lever engines of 
the same power. In respect of weight and bulk, the engines 
of the Seine, Columbia, and Hibernia, are much to be preferred 
to those of the Shannon, Asia, Africa, Magdalena, Parana, 
Atlantic, Baltic, and other steamers fitted with side lever 
engines of the same (800-horse) power, whilst the Adriatic’s 
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engines are, in the same respects at least, far preferable to 
those of the Persia, La Plata, and Arabia, with side lever 
engines of from 850 to 1,000-horse power. As to the advan- 
tage of the oscillating arrangement for paddle engines of 
medium size, and for geared screw engines under 600-horse 
power, there appears to be no doubt. If, within these 
limits, oscillating engines are superior to the side lever and 
other arrangements, it is most important to obtain a corre- 
sponding superiority in vessels which, from their size, re- 
quire machinery of 800-horse power and upwards. We see 
no reason for believing that, because the largest oscillator 
yet made by the most successful maker of such engines have 
only 88 in. cylinders and 7 ft. stroke, the same or an equally 
good builder would fail in the attempt to make oscillating 
engines of 100 in. cylinders and 10 ft. stroke. ‘The principle 
is correct, and we beiieve it to be capable of successful 
application up to the very largest powers for which there is 
any occasion. 
HEAT AND WATER. 

WhicneEVER hypothesis be adopted as to the nature of 
Heat, its effects may be studied in one and the same general 
mode—that cf quantitative and thermometric comparison. 


Thus the quantity of heat contained in two pounds of , 


matter, at a given temperature, is twice that contained in 
one pound of similar matter at the same temperature. And 
the quantity of heat expended in raising the temperature 
of a given body through two “ degrees” or thermometric 
units, is believed to be twice that required to elevate the 
intensity of its contained heat to the extent of one degree. 
The action of heat among particles of matter is everywhere 
repellent. An atom, upon the Atomic Theory, must be im- 
permeable, for, were it penctrable, it would be still further 
divisible, in which case the theory in question would require 
to be extended so as to embrace fractional parts of atoms, 
a condition of matter not recognised by physicists. The 
thermal influence pertaining toan atom, whether caused by 
its own vibratory motion, or by an immaterial force acting 
independently of the atom, or by a subtle fluid diffused 
throughout matter, can, in 
only as surrounding and enveloping the atom, a certain 
space, between contiguous atoms being necessary to the 
existence and action of heat among them. Atoms being 
supposed to be spherical, their bulk would be +5236 that 
of a cube, whose length of side equalled the diameter of 
the atom. But as, in an amorphous aggregation of atoms, 
they would be arranged in the same manner as cannon 
balls in a triangular pile—the arrangement in which they 
“ pack” closest—the spherical atoms contained in any con- 
siderable collection would, in the absence of dispersive 
influence, actually occupy about four-fifths of the whole 
space in which they were included. Thus a pint of water, if 
the atoms, of uniform diameter, were supposed to be in 
contact with each other, would contain about 28} cubic inches 
of solid water atoms, and nearly 63 cubic inches of interstitial 
spaces, in which air or gases might be supposed to be 
diffused, provided that their atoms were small enough to 
enter. It is in enlarging these interstitial spaces, or, in 
other words, in separating contiguous material atoms from 
each other, that the action of heat must be primarily 
manifested. The energy with which heat collects upon 
the exterior surface of an atom is such, however, that 
the separation of the atoms is not in proportion to the 
total quantity of heat present, notwithstanding that this 
separation may, perhaps, within certain limits, proceed in 
proportion to the increasing quantity of heat. Thus, a 
pound of water at 32 deg. is known to contain at least as 
much heat (termed “ latent”) as would be required to im- 
part 140 deg. of temperature to another pound of water. 
The rate of “expansion,” or that, rather, of the separa- 
tion of aqueous atoms, is supposed to be constant between 
the freezing and boiling points, although it is not fully 
established that it is so, since the graduation of the ther- 
mometric scale, between 32 deg. and 212 deg., is an 
arbitrary one, and all conclusions as to the equality of the 
quantities of heat necessary to raise a given measure of 
water through successive degrees of this scale are of course 
equally arbitrary, except in so far as they may be sup- 
ported by independent experiments. Water, at not far 
from the freezing point, is believed to be absolutely incom- 
pressible, notwithstanding the quantity of heat which it is 
known to contain at the same time. It can, therefore, 
contain a considerable quantity of heat without “ expan- 
sion,” or without any perceptible separation of its atoms, 
beyond the interstices existing between them as spheres in 
contact with each other. It is not difficult, even in this 
case, to conceive that the heat exists in these spaces. 
moment that any further heat is absorbed, so as to separate 
the atoms from actual contact with each other, the water 
becomes, to a certain extent, compressible, and water at 
212 deg. can be compressed by at least }, its own bulk, and 
its atoms will be thus brought nearer together, as measured 
from centre to centre, in the proportion of about 219 before 
compression to 216 after compression. 

Whilst itis easily demonstrable that there are not 180 times 
the quantity of heat in water at 212 deg. that is contained 
in it at 33 deg. (as would be the case were the quantity 
in proportion only to the temperature above 52 deg.), it 
might be shown also that, by restricting the expansion of 
the water by pressure, it would be heated to 212 deg., or 
to any other temperature, with a less quantity of heat than 
when allowed to expand. ‘The cohesive property of metals 
prevents them from expanding to anything like the extent 
of water when heated to a given temperature, and thus 
they attain such temperature with the absorption of a less 
quantity of heat. We call this a difference of “ specific 
heat,” when it simply proves that the space afforded for the 
occupation of heat by the dilatation of a given weight of 
metal is less than that afforded by the same weight of 
water, the atoms of which have no cohesive action, and only 
inter-atomic attraction to resist. As already stated, heat 
requires space among the particles of matter for its 
existence therein, and the quantity present would be easily 
calculable were it not that the space occupied by, and the 
thermometric intensity of, a given quantity of heat are very 
different at different distances from the atom which that 
quantity may envelope. If but about one-fifth of the gross 
bulk of a cubic inch of water at 39 deg. be vacant space 


cither case, be conceived | 
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for the entrance of heat, this space will be enlarged about 
8,500 times when the cubic inch of water is converted into 
a cubic foot of steam. If the quantity of heat present in 
the steam were, however, as the product of the enlarged 
space into the increased intensity or temperature, the steam, 
instead of from six to ten times the quantity of heat 


originally contained in the water, would have many | 


thousand times as much, or in other words, the “ latent 
heat” of steam would be something like two million 
degrees, instead of a thousand or so. The extent, how- 
ever, to which heat collects around the immediate surfaces 
of atoms may be understood in the following comparison :— 
In a cubic foot of steam of atmospheric pressure, the 
atoms are surrounded by heat of an intensity of 212 deg. 
The atoms, when separated in‘ vapour of atmospheric 
pressure, are at a distance about twelve times greater 
from centre to centre, in every direction, than when in 
their original condition asa liquid. The “total heat,” as 
it is generally termed, of the steam is meanwhile about 
1,200 deg., or 1,310 more than that of ice. If, now, this 
steam be compressed into a space of one-half a cubic 
foot, so as to double its pressure, its atoms will be about 
four-fifths as far apart, in every direction, as before, and 
the temperatures will rise only about 39 deg., notwith- 
standing that the actual space occupied by the heat is but 
one-half what it was at first. If, however, instead of com- 
pressing the cubic foot of steam, superhcating be resorted 
to, the atoms will remain at their original distance, but 
before the pressure is doubled, the temperature will be in- 
creased to about 650 deg., and the “total heat” to about 
1,650 deg. Thus the temperature upon the surface of the 
atom has to be increased to 650 deg. in order to exert the 
same force, throughout a sphere of twelve times the 
diameter of the atom, as that exerted at a temperature of 
251 deg. throughout a sphere of nine and a half times the 
diameter of the atom. In the case of steam, rising from 
water, as in that of any substance receiving heat from 
another, the temperature acquired can never exceed that of 
the body from which the heat is imparted. The additional 
heat absorbed in increasing the volume of a cubic inch of 
water to a cubic foot of steam is, therefore, that only which 
can collect around neuclei already indicating 212 deg. We 
have already seen how comparatively little the range of 
repellant action is increased, or how little heat force is added 
around the already heated sphere, when the temperature 
is increased from 212 deg. to 650 deg., and we have aright 
to infer therefrom that the actual quantity of heat which 
can be imparted to an atom of water, already heated to 
212 deg., cannot, in converting it into steam of even 1,700 
times the bulk, exceed three or four times that already 
acquired. This view of the relations of heat and water 
will doubtless suggest the inquiry as to what is the actual 
temperature midway between two neighbouring atoms, 
existing in the vaporous form. ‘To this it must be replied 
that, inasmuch as the superficial action of heat upon the 
atoms of mercury inclosed in the bulb of a thermometer 
must be identical with that exerted by the same heat upon 
the surfaces of water atoms, it would be impossible—even 
could we have a thermometer so small as to be capable of 
insertion between and without displacing any two water 
atoms in the vaporous state—to ascertain what was the in- 
termediate temperature. There are many reasons for 
believing that the actual intensity, and, consequently, the 
temperature, of the heat midway between any two atoms, 
in steam, is exceedingly low, the temperature or intensity 
of 212 deg. existing only on the surfaces of the atoms. 
There is room, no doubt, for the conjecture that the tem- 
perature indicated by the thermometer is the mean of a 
series of intensities, varying inversely in the proportion of 
the cube nearly of the distance from the surrounded or 
heated atom. As, however, all temperatures are relative, 
and comparable only by their appreciable cffects, this 
distinction is not of special importance. 

If we regard heat as acting only in the pores, or inter- 
atomic spaces of matter, and as surrounding the atoms 
with an intensity diminishing rapidly as the distance from 
the atom is increased, we shall at once have a clear explana- 
tion of all the phenomena of vaporisation and of the 
anomaly of so-called “ latent heat.” Regarding the 
thermometer as a measure only of the intensity of heat, and 
recollecting that its use does not, in any way, contemplate 
the extent of space within which the action of heat is 
exerted, we shall have no difficulty in comprehending the 
identity of “sensible” and “latent” heat, and we shall 
possibly wonder that such a distinction was ever made. 
We might as well speak of sensible and latent pressure, 
because a certain quantity of steam filled a cylinder, of a 
certain size and weight, at a pressure of 100 lb. per square 
inch, whilst, upon removal, it filled another cylinder of a 
different size, but of the same weight, at a pressure of only 


| 101b. The intensity of a given quantity of heat depends upon 


the space occupied and the distance between the atoms of 
matter around which the heat is collected in that space. 
Were the intensity uniform, however, throughout the 
whole space, any material variation of the densities of 
matter would be attended with an excessive variation of 
temperature, and hence, for beneficent purposes, heat has 
been subjected to the control of laws whereby it collects 
with greatest intensity upon the surfaces of matter, or, more 
strictly, upon the surfaces of its particles. To designate as 
“latent,” however, those increments of heat which are 
taken up by water in assuming the vaporous form (which 
assumption is but the result of the dispersion of its atoms 
by heat after overcoming their original attraction for each 
other), appears to be a needless complication of the case, 
and we are convinced that by this distinction Dr. Black 
retarded, by more than fifty years, the attainment of a 
knowledge of the real mode of action of heat. It is to be 
borne in mind that he made this distinction before the pro- 
mulgation of the Atomic Theory of Matter, and, of course, 
more than half a century before the announcement of the 
Dynamic Theory of Heat. It is the more extraordinary, 
therefore, that such a distinction should be still retained in 
connection with principles to which it is wholly irrelevant, 
and which furnish an intelligible and consistent explana- 
tion of the phenomena which the term “ latent heat” can 


only serve to mystify. This has especially been the case 





with respect to the prevailing notions of steam, the genera- 
tion of which has been so loaded, theoretically, with im- 
possible conditions that it is almost a wonder that steam 
has ever been raised at all. A little consideration of the 
ordinary properties of matter and of the obvious phenomena 
of heat, will serve, we believe, to render the whole subject 
of vaporisation consistent and comprehensible. 

LITERATURE. 

The North British Review. No. UXVII. February. Edinburgh: 
T. and T. Clark, 38, George-street. London: Hamilton, Adams 
and Co. 1861. 

WE notice this number of one of our best quarterlies 
because it contains an article of great interest to our readers. 
It is entitled “ Engineering and Engineers,” and, if we may 
be permitted to judge contidently from internal evidence, 18 
from the pen of Sir David Brewster. Besides the value 
which it possesses as a comprehensive review of modern engi- 
neering works, it is further valuable on account of the mass of 
biographical facts, concerning eminent engineers, which it 
records ; and this, not in respect of deceased engineers 
only, but of living men of distinction likewise. It is not, 
we must confess, a very profound, or even a very discrimi- 
nating paper; but that is all we have to say in deprecia- 
tion of it. 

The author commences with a few eloquent sentences 
upon the magnificent works of modern civilisation, into 
which he inserts a prophecy—* we have no doubt, that 
before a century has elapsed, we shall have in every valley 
a railway of wood or of iron, a steam coach in every 
village, and a tram-road to every farm.” Nor is this prophecy 
too bold a one, for such an age as this, in which “the 
traveller to the southern metropolis” (we are speaking 
from the “North” British Review, let the reader please 
remember), “ must stand aghast before the locomotive race- 
horse, snorting along its iron path, or even the steamship, 
defying tide and tempest in its course.” Nor will he 
marvel less, the writer believes, when he rushes through 
the echoing tunnel—tlies across the giddy viaduct—or finds 
at his journey’s end * the electric messenger to carry home, 
beneath ocean or over continent, the intelligence of his 
safety, or the success of hisadventure.” Nor is the mariner 
less blessed than the landsman. No longer has he to grope 
his way along coasts at noon in fog, or by night in dark- 
ness; he is welcomed to every land by its ocean light- 
towers; and should tempest arrest him in its course, the 
life-boat is ready to save him, and the mortar rope to carry 
him to the shore. Even the animal creation shares in the 
beneficent change; “the noble steed no longer paces his 
giddy round, or mounts the steep incline, or paws the 
revolving wheel, or struggles in the clayey furrow ; fire and 
water now perform the exhausting and almost cruel tasks 
which man has so long exacted from the living and suffer- 
ing agent.” How deep are our obligations, the writer asks, 
to the men who have conferred such benefits upon us ? 

The first great engineering works discoursed upon are 
the canals of England, in connection with which we are 
furnished with interesting details of the lives of the last 
Duke of Bridgewater, James Brindle¥, and John Gilbert ; 
of whom the first took to the invention of canals in order 
to soothe himself for the loss of a beautiful duchess; while 
the second (Brindley) was so nervous that a night at the 
theatre disturbed his mental equilibrium for a month, and 
the third (Gilbert) took upon himself the humble duty of 
riding through the Cheshire districts to borrow small sums 
of money for the Duke, to enable him to proceed with the 
execution of the Barton viaduct—which a banker of that 
day called “a castle in the air.” The duke lived, however, 
to enjoy an income of £110,000 a year, and bequeathed 
£10,000 for the purpose of illustrating the power, wisdom, 
and goodness of God. 

Brindley’s contemporary, Smeaton, the first person who 
called himself “ civil engineer,” is next noticed, and a brief 
account of his works given; James Watt, Hargreaves, 
Arkwright, and Crompton being incidentally mentioned. 
The canal system is then dwelt upon at considerable length, 
the history of the Caledonian Canal being narrated with 
great clearness, and its future advantages pointed out. 
Telford’s and Walker’s shares in this great undertaking, 
with a sketch of their other respective works, are here 
stated, and the great talents of both the deceased and the 
surviving engineer duly recognised. John Rennie and his 
“two accomplished sons,” Mr. George and Sir John Rennie, 
next receive their meed of praise, and their names lead the 
writer to a succinct discussion of the various forms which 
bridges have taken in modern days. In reference to the 
Britannia Bridge, he boldly says :—* Although this bridge 
was nominally the joint production of Mr, Stephenson and 
Mr. Fairbairn, yet it was, in reality, the work of Mr, 
Fairbairn alone. Notwithstanding this, Mr. Stephenson 
would not permit Mr. Fairbairn’s name to appear 
along with his as the first engineer of the bridge.” 
Again, a little further on, in describing the now 
famous Victoria Bridge at Montreal Harbour, he says :— 
“The tubes of the Victoria Bridge have no cellular strue- 
tures for resisting compression and expansion, on the 
ground, we presume, of Mr, Fairbairn’s having a patent for 
this beautiful arrangement.” The consideration of bridges 
leads the writer to the Bruncls, who are mentioned with 
great favour, and from whom he turns to the Great Eastern, 
which is next described, and which brings him to sketch 
the history of her designer and builder, Mr, Scott Russell— 
“a scientific shipbuilder, furnished with all the aids which 
theory can give to practice.” Mr. W. Fairbairn, and his 
brother, the late Sir Peter Fairbairn, having been again 
referred to, the writer comes to the great waterworks of 
the kingdom, and, we are happy to say, does ample justice 
to the distinguished abilities of Mr. John Frederick Bate- 
man. He then offers a few general remarks upon the iron- 
cased ship question ; mentions the shipbuilding works of 
Messrs. Napier, at Glasgow ; advocates the necessity of 
improved education for engineers ; pays some deserved 
compliments to the Institution of Civil Engineers ; and 
concludes by speaking favourably of the recent writings of 
Professor Rankine and Mr. Fairbairn. 

We will only add that the entire article is well worthy 
of the perusal of professional men, 
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Grants of Provisional Protection for Six Months, 


99. Crane Brusn, Enfield, Meath, Ireland, “ Improvements in fog signals 
for railways.”—Péition recorded 14th January, 1861. 

370. JosePH STARLING BLAKE, Portsea, Hampshire, and Groroz CALLEY 
LinguaM and Josep NIckLIN, Birmingham, ‘Certain improvements in 
the means of, or apparatus for, holding or filing receipts, invoices, and 
other papers or tickets, and which said means are also applicable for hold- 
ing other articles, such as fancy or other wares required to be held.”— 
Petition recorded 13th February, 1861. 

449. Joun Reeves, New York, U.S., “‘ Improvements in the electro-magnetic 
engines for obtaining and «pplying motive power.”—Petition recorded 22nd 
February, 1861. 

464. Avauste Duriez, jun., and Stpney 

rovements in hinery or apy for preparing fibrous materials to 
combed or spun.”—Petition recorded 23rd February, 1861. 

475. CHARLES SALLOwS, Maidstone, Kent, “ Improving the action or motion 
of the Kent brush drill at present used in agriculture.”—Petition recorded 
25th February, 1861. 

612, Josep BayLey and Joun Quarmey, Staleybridge, and Epwarp Burns, 
Manchester, | hire, ‘Certain improvements in ‘cop tubes,’ and in 
machinery or apparatus employed in the manufacture thereof.”—Petition 
recorded 28th February, 1861. 

624, Henri Reoa pe St. Martin, Frith-street, Soho, London, “ Animproved 
apparatus for indicating the names of railway stations to passengers.”— 
Petition recorded lst March, 1861. 

538. FREDERICK Wkicut, Graham-street, Leicestershire, “Improvements in 
circular knitting frames or machines,.”—Petition recorded 2nd March, 1861. 

646. Groror Davies, Serle-street, Lincoln’s-inn, London, “ Improvements in 
planes.” — A communication from Joseph Vendrand, Villers Cotteret, 
Aisne, France.—Petition recorded 4th March, 1861. 

669. Huan ADAMS Sitver and Henry Grirrin, Silvertown, Essex, ‘ Im- 
provements in the manufacture of insulators and other articles in india- 
rubber which are required to retain a shape once given to them, in curing 
hard rubber, ebonite, or vuleanite goods, in moulding india-rubber 
articles in the construction of cellular fabrics in india-rubber, and in form- 
ing articles partly of soft and partly of hard rubber, or ebonite, or vulca- 
nite, and in varnishes for india-rubber goods.” 

571. ANpRe Desire Martin and Prosper VeRDAT pu TREMBLEY, Rouen, 
France, ‘‘ Improvements in apparatus for communicating sound signals.” 
573. Joseri Hopason, Back-lane, Newton-moor, Hyde, near Manchester, 
“Improvements in the pistons of steam engines, and in the buckets and 

plungers for pumps.”—Petitions recorded 6th March, 1861. 

574. WinutaM Witb, Bury, Lancashire, ‘‘Certain improvements in machi- 
nery or apparatus to be employed in the preparation of cotton and other 
fibrous materials for ing, called slubbing frames and roving frames ” 

575. WiLtiAM Epwarp Wiey, Great Hampton-street, Birmingham, ‘ An 
improvement or improvements in ornamenting surfaces.” 

576, ABRAHAM GERARD Brave, Paris, “ Improvements in preserving animal 
or vegetable matters.”—Partly a communication from G. Leuchs, Nurem- 
berg, Bavaria. 

577. WitttaAM Pippina, Borough-road, Southwark, Surrey, ‘‘ Improvements 
in preserving the aroma and other properties of coffee and cocoa from the 
effects of the atmosphere.” 

579. Tuomas WittiAM Evans, Rue de la Paix, Paris, ‘‘ Improvements in 
telegraphic cables.” 

580, Nicouas Avauste PovarD, Rue de L’Orillon, Paris, “‘ Improvements in 
brakes for rajlway rolling stock.” 

681. WitLiAM Epwarp Newton, Chancery-lane, London, “ Improvements in 
the manufacture of yarns or threads.”—A communication from Antoine 
Louis Warnery, Lyons, France. 

2. Joun Epwarps, Horace-terrace, Shepherdess-walk, London, “ Improve- 
ments in the construction of carriage wheels,” 

583. Groror HouLANbs, Rochester, Kent, ‘‘ Improvements in the mode of, 

and apparatus used in, the process of fermentation.” 
4. WILLIAM CLARK, Chancery-lane, London, “ Improvements in warping, 
dressing, and finishing threads, and in apparatus for the same.”—A com- 
munication from Eugene Lebé, Boulevard St. Martin, Paris.—Petitions 
recorded 7th March, 1861. 

685. BasuLry Britren, Barrington-road, Brixton, Surrey, “ Improvements 
in projectiles for rifled ordnance.” 

536. Joun Henry Jonson, Lincoln’s-inn-fields, London, “ Improvements in 
cravats or coverings for the throat and chest, and in the fastenings for the 
same, which f: ings are ay ble to various other parts of dress.”—A 
communication from Simon Hayen, sen., Paris. 

687. Ronert LEAKE, jun., and WILLIAM SHIELDS, Manchester, “ Improvements in 
machinery for engraving, ¢tamping, or embossing cylinders and other sur- 
faces used in printing and embossing fabrics and other materials.” 

589. PauL Doury, Rethel, Ardennes, France, “Improvements in rifled or 
smooth barrelled arms, discharging projectiles forcibly propelled or not, 
and loaded by the breech.”—Petitions recorded 8th March, 1861. 

590. Tuomas WILLIAM Davenrort and SAMUEL COLE, Moseley, King’s 
Norton, Worcestershire, ‘* Improvements in the manufacture of holders or 
handles for pens, pencils, and artists’ or painters’ brushes.” 

692, Henry BERNOULLI Bartow, Manchester, “ Improvements in apparatus 
for preventing the explosion of steam boilers.”—A communication from 
Charles Voelckner, Prague, Austria. 

593. Joseru Jacos, Golden-square, London, “ Improvements in the mode 
of, and apparatus for, obtaining gas, and the application thereof for 
domestic, manufacturing, and other purposes.”—A communication from 
Carl Preisenhammer and Carl Weniger, Zoptau, Austria. 

ar = —— Meyers, Great Alie-street, London, ‘ Improvements in woven 

‘abrics.” 

595. WiLLIAM Henry Buckianp, Barge-yard, Bucklersbury, London, “Im- 
—— in the manufacture of iron.”— Petitions recorded 9th March, 

596. JAMES CYARLES Fisugr, Padfield, Derbyshire, ‘Improvements in ma- 
chinery or apparatus for preparing and spinning fibrous materials.” 

597. Josep Bunnert, Deptford, Kent, ‘ Improvements in the manufacture 
of bricks and tiles, and in machinery for that purpose.” 

599. ABRAHAM Mykrs, Hutchison-street, Houndsditch, London, “ Improve- 
ments in the manufacture of boots particularly adapted for ladies’ wear,” 
600, Gora WiLLiAMs, Park Nook, Quorndon, Derbyshire, “ Improved ap- 

paratus for arresting the progress of railway accidents.” 

601. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements in 
life belts and swimming belts.”—A communication from Messrs. Torrilhon, 
Verdier, and Co., Paris, 

602. Joun Tomas Hurcuinas, Charlton, Kent, “Improvements in the 
manufacture of boots, shoes, and other coverings for the feet, and in tools 
for cutting the soles of such articles.” 

603. Wittiam Tituit, Londonderry, “ Improvements in machinery for 
making frills.” 

604. Joun Hirst, jun., and James Honuinewortn, Dobcross, Saddleworth, 
Yorkshire, “* Improvements in means or apparatus employed in weaving.” 
— Petitions recorded 11th March, 1861. 

605. JAMES ToMLINSON, Kegwork, Leicestershire, “ An improved buckle 
plate or apparatus used for attaching and detaching horses when in har- 
hess, or for other purposes to which the same may be applicable.” 

606. ALEXANDER SouTHWoop STockER, Wolverhampton, Staffordshire, “ Im- 
provements in the manufacture of rails for railways.” 

607. Thomas Foxaut Grirrirus, Birmingham, “ Improvements in machinery 
for raising or shaping metals.” 

608. Avauste AkktTs, Place Verte, Anvers, Belgium, “ Improvements in 
apparatus for lubricating the moving parts of machinery.” 

609, EpWARD FREMENTIN and MARTIAL AUBONNET, Bordeaux, Gironde, 
France, * pl apparatus for cutting wood for lucifer matches.” 

610. Grecorr® Lucien Riramenti, Bordeaux, France, ‘ Improvements in the 
nautical compass.” 

S11. WiLLIAM Perry, Wednesbury, Staffordshire, ‘ Certain improvements 
in the manufacture of gun barrels.” 

612. Rowert Hopveson Gratrix, Salford, Lancashire, ‘‘ Improvements in 
dyeing and printing textile materials and fabrics.” —Petitions recorded 12th 
March, 1861. 


Ems.ey, Roubaix, France, “ Im- 




















Inventions protected for Sis Menthe by the Deposit of a Complete 


685. Joseru Jerson Oppy TayLor, Mark-lane, London, “ An improvement 
in the separation of silex and silicious and other matters from steel.”— 
Deposited and recorded 19th March, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 


563. Pau. Francois Arts, Brussels, Belgium.—Dated 19th March, 1858. 

565. GroRGE Scort, Manchester.—Dated 19th March, 1858. 

662. JosuvuA Horton, Smethwick, Staffordshire.—Dated 29th March, 1858. 

673. THoMAS Sitver, Philadelphia, U.S.—Dated 30th March, 1858. 

688. Joun TALBot Pitman, Gracechurch-street, London.—A communication 
from Campbell Morfit, Baltimore, Maryland, U.S.—Dated 20th March, 


1858. 

597. Isaac HOoLpEN, St. Denis, and Emig Husyer, Miilhouse, France.— 
Dated 22nd March, 185s. 

610. CHARLES FRANCIS QuinTIN, Chel —Dated 23rd 
March, 1858. 

— ALBERT Gatty, Accrington, Lancashire.—Dated 31st March, 





Qi hi 


577. DANIEL HAkkis, Massachusetts, U.S.—Dated 20th March, 1858. 
605. WiLLIAM Epwakb WILEY, Great Hampton-street, 
23rd March, 1658, 


Birminghaw.—Dated 








616. Marc ANTOINE FRANCOIS MENNONS, Rue de l’Echiquier, Paris.—A com- 
munication.—Dated 24th March, 1858. 

620. Grorce ARTHUR BippELL and WILLIAM BaLk, Ipswich, Suffolk.—Dated 
24th March, 1858. 

633. WestLeY Ricuarps, Birmingham.—Dated 25th March, 1858. 

875. by Henry Fox Tauzotr, Lacock Abbey, Wiltshire.—Dated 21st 
April, 1858. 

604. Joun Rownottom and THoMAS STANDEVEN, Halifax, Yorkshire.—Dated 
23rd March, 1858. 

617. CoNsTANTINE Nicouavs Kortua, Liverpool, Lancashire.—Dated 24th 
March, 1858. 

618. ConsTANTINE Niconavs Kortvua, Liverpool, Lancashire.—Dated 24th 
March, 1858. 

619. ConsTANTINE Nicotavus Kortuna, Liverpool, Lancashire.—Dated 24th 
March, 1858. 

628 
March, 1858. 

655. WILLIAM ARMAND GiLBEE, South-street, Finsbury, London.—A com- 
munication.—Dated 27th March, 1858. 


Patents on which the Stamp Duty of £100 has been Paid. 
668. Joun Po.son, Paisley, Renfrewshire, N.B.—Dated 21st March, 1854. 
696. WiLL1aM Woop, Monkhill House, near Pontefract, Yorkshire.—Dated 
25th March, 1854. 

689. SterueN Houtman, Colney Hatch, Middletex.—Dated 23rd March, 1854. 

702. Tuomas Joun Situ and Joseru Smiru, Queen-street, Cheapside, 
London.—Dated 25th March, 1854. 

924. HeNRY BERNOULLI Bartow, Manchester.—A communication.—Dated 
22nd April, 1854. 


NvrtaLt, Walmersley, near Bury, Lancashire.—Dated 25th 





Notices to Proceed. 

2770. FreDERIcK WALTON, Haughton Dale, Denton, near Manchester, ‘‘ Im- 
provements in insulating telegraphic conductors.”—Petition recorded 12th 
November, 1860, 

2774. Davip Tomson, Grosvenor-road, Pimlico, Middlesex, ‘‘ Certain im- 
provements in rotatory pumps for raising water and other liquids.”— 
Pédtition recorded 13th November, 1860. 

2794. Rosert Hopeson Grartrix, Salford, Lancashire, “Improvements in 
obtaining colouring matters for dyeing and printing.”—Partly a commu- 
nication from Matthias Paraf, Thann, France. 

2796. JAMES ANDREW Bruce, Leamington, Warwickshire, and ‘ GrorGE 
HALLEN Cottam, St. Pancras Ironworks, Old St. Pancras-road, London, 
“ Improvements m hay racks.”—Petitions recorded 14th November, 1860. 

2802, ALEXANDER Henry, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
rifled fire-arms.” 

2810. George Git, Francis-street, Newington, Surrey, ‘‘ Improvements in 
‘steam rams’ and other ‘ships of war,’ for the purpose of doing away 
with the necessity of employing rifled cannon or other ‘long-ranged ord- 
nance’ against armour-plated and other ships in maritime engagements.” 
Petitions recorded 15th November, 1860, 

2824. MANUEL Leopotp Jonas Lavater, Guildford-street, York-road, Lam- 
beth, Surrey, ‘‘ Improvements in portable or syphon filters.” 

2825. Matuias Antony Joseri DauMmeEN, Park-road, New Peckham, Surrey, 
“‘Tmprovements in treating vegetable fibrous subst in the f 
ture of paper.” 

2826. Grarae GLOVER, Queen-square, London, “ Improvements in apparatus 
used in measuring gas.”—Petitions recorded 16th November, 1860. 

2828. Jacop Henry Rapcuirre, King-street, Oldham, Lancashire, ‘‘ Improve- 
ments in lubricating or oiling vessels, and in apparatus connected there- 
with.”—Petition recorded 17th November, 1860. 

2837. Or1ia@—N VANDENBURGH, London, New York, U.S., “‘ Improvements in 
projectiles to be used in guns and ordnance, and improvements in the 
appliances for their projection.”—Pelition recorded 19th November 1860. 

2842, RICHARD ARCHIBALD BrOooMAN, Fleet-street, London, ‘‘ Improvements 
in stoppers for bottles, jars, and other like articles, parts of which are 

licable as fastening 





”"—-A communication from Louis Alexandre 





Farjon, Paris. 

2843. Joun Hamiton, jun., Liverpool, ‘‘ Improvements in tubular wrought- 
iron telegraph posts.”— Petitions recorded 2th November, 1:60. 

2854. James Howben, Glasgow, Lanarkshire, N.B., “‘ Improvements in steam 
engines and boilers, and in the apparatus connected therewith.” —Petition 
recorded 21st November, 1860. 

2860. Tuomas Harman KeBLE, Margate, Kent, ‘‘ Improvements in fire- 
arms.”— Petition recorded 22nd November, 1860. 

2866. Joun VENABLES, Burslem, Staffordshire, ‘* An improved mode or modes 
of ornamenting the surfaces of earthenware, also applicable to the orna- 
menting of other useful articles.” 

2879. Tuomas Hae, Barnsbury-row, Park-road, Islington, and ArRTuUR 
WALL, Canton-street, East India-road, London, ‘‘ Improvements in the 
construction and internal arrangement of furnaces, and in the preparation, 
manufacture, and treatment of clays and bricks, and other articles made 
of clay, earthenware, or stone, used for the above and other structures.” — 
Petitions recorded 23rd November, 1860. 

2885. SAMUEL WALKER, jun., Edgbaston, Warwickshire, ‘‘ New or improved 
machinery to be used in the manufacture of twisted, reeded, and other 
ornamental metallic tubes.” 

2889. Joun Fow.er, jun., Ropert Burton, and Davin Gree, Leeds, York- 
shire, ‘Improvements in apparatus for raising, lowering, and hauling 
weights.” —Petitions recorded 24th November, 1860. 

2900. GkORGE MACKENZIE, Paisley, Renfrewshire, and Joun HAMILTON, 
Glasgow, Lanarkshire, N.B., “ Improvements in bobbins or holders for 
textile materials,” 

2904. Isaac Suarp and WILLIAM BULMER, Middlesborough, Yorkshire, “Im- 
eager in apparatuses for the manufacture and for the drying of 

»ricks, tiles, and other like ware.” 

2906. GrorGE Ennis, Jersey, ‘‘ An improved construction of oyster dredger.” 
— Petitions recorded 26th November, 1860. 

2936. Tuomas CoLe and Davip Garpyer, Coventry, “ Improvements in 
looms for weaving ribbons and ,other fabrics.”—Petition recorded 29th No- 
vember, 1860. 

3051. Georek SHaw Harwoop, Bradford, Yorkshire, “‘ Improved machinery 
for drying, stretching, and tentering woollen or other cloths.”—A com- 
munication from Charles F. Bennett, Connecticut, U.8S.—Petition recorded 
12th December, 1860. 

3078. Witt1AM Epwarp Newton, Chancery-lane, London, “ 
ment for streets.” —A ication from Lucius Stebbi 
— Petition recorded 14th December, 1860. 

3088. ARTHUR KinpER, Great George-street, Westminster, London, ‘ Im- 
provements in machinery or apparatus for cutting wood.”—Petition re- 
corded 15th December, 1860, 

3141. Tuomas Hunt, Crewe, Cheshire, ‘Improvements in apparatus for 
supplying steam generators with water.”—Petition recorded 21st December, 
1800. 

155. MicuarL Henry, Fleet-street, London, ‘‘ Improvements in machines 
for manufacturing corks, bungs, spiles, and such like articles."—A com- 
munication from Paul Alexis Adolphe Daverny, Boulevard St. Martin, 
Paris.— Petition recorded 19th January, 1861. 

364. CHARLES FANSHAWE ATKINSON, Sheffield, Yorkshire, ‘‘ The application 
of steel or iron to the manufacture of collars and wristbands to be worn 
as articles of clothing.”—Petition recorded 13th February, 1861. 

464. Avevste Duriez, jun., and Sipnry Emsiey, Robaix, France, ‘‘ Improve- 
ments in machinery or apparatus for preparing fibrous materials to be 
combed or spun.” 

468. Josern WARREN, Maldon, Essex, ‘‘ Improvements in chaff-cutting 
machines.” — Petitions recorded 3rd February, 1861. 

489. Epwarp Errrick, North Hylton, near Sunderland, Durham, “ Im- 
provements in the construction of furnaces for the prevention or con- 
sumption of smoke."— Petition recorded 26th February, 1861. 

556. Epwin Wuittakerk and JEREMIAH CLARE, Hurst, Lancashire, ‘‘Im- 
provements in machinery or apparatus for preparing cotton or other fibrous 
materials to be spun.” —Petition recorded 5th March, 1861. 

569. Hu@H AbDAMS SILVER and HENRY GriFFIN, Silvertown, Essex, ‘‘ Im- 
provements in the facture of insul and other articles in india- 
rubber which are required to retain a shape once given to them, in curing 
hard india-rubber, ebonite, or vulcanite goods, in moulding india-rubber 
articles in the construction of cellular fabri 


Improved pave- 
, NewYork, U.S. 








rics into india-rubber, and in 
forming articles partly of soft and partly of hard rubber, or ebonite, or 
vuleanite, and in varnishes for india-rubber goods.”— Petition recorded 6th 
March, 1861, 

593. Josgru Jacon, Golden-square, London, ‘‘ Improvements in the mode of% 
and apparatus for, obtaining gas, and the application thereof for domestic, 
manufacturing, and other purposes.” — A communication from Car] 
Preisenhammer and Carl Weigner, Zoptau, Austria. 

595. WinttiaM Henry Buckianp, Barge-yard, Bucklersbury, London, ‘Im- 
provements in the manufacture of iron.”—Péitions recorded 9th March, 
1861. 


597. Josrrn Bunyett, Deptford, Kent, ‘“ Improvements in the manufacture 
of bricks and tiles, and in machinery for that purpose.”—Petition reco: 
11th March, 1861. 

685. Joseru Jerson Oppy TayLor, Mark-lane, London, “‘ An improvement 
in the separation of silex and silicious and other matters from steel.”— 
Petition recorded 19th March, 1861. 


And notice is hereby given, that all persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 


List of Specifications published during the week ending 
adrd March, 1861. 
1921, Sd. ; 1961, 1s, 9d. ; 1962, Sd. ; 1963, 10d, ; 19€4, 3d. ; 1965, 1s, 5d. ; 











1966, 9d. ; 1967, 3d. ; 1968, 1s. 4d. ; 1969, 10d. ; 1970, 3d. ; 1971, 6d. ; 1972, 
6d. ; 1973, 3d. ; 1974, 7d. ; 1975, 3d. ; 1976, 1d. ; 1977, 3d. ; 1978, 4d. ; 1979, 
7d. ; 1980, 9d. ; 1981, 5d. ; 1982, lld. ; 1983, 3d. ; 1984, 3d. ; 1985, 1s. 1d. ; 
1986, 3d. ; 1987, 1s. 8d. ; 1988, 3d. ; 1989, $d. ; 1990, 3d. ; 1991, 3d. ; 1992, 
3d. ; 1993, 3d. ; 1994, 3d. ; 1995, 3d. ; 1996, 3d. ; 1997, 9d. ; 1998, 9d. ; 1999, 
7d. ; 2000, 9d. ; 2001, Sd. ; 2002, 3d. ; 2003, 3s. ; 2004, 3d. ; 2005, 3d. ; 2006, 
3d. ; 2007, 5d. ; 2008, 3d. ; 2009, Is. 4d. ; 2010, 3d.; 2011, 3d. ; 2012, 3d. ; 
2018, 10d. ; 2015, 10d. ; 201t, 3d. ; 2017, 1s. 4d. ; 2018, 9d. ; 2022, 6d. 


will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southamy buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


2160. J. S. Travis, Stretford, near Manchester, ‘‘ Traction engines.”—Dated 
7th September, 1860. 

These improvements consist in working traction-engines by means of two 
steam cylinders, the pistons of which move at a great velocity, and commu- 
nicate rotary motion to two crank-shafts which can be worked independently 
of each other or coupled by a friction clutch-box. On each crank-shaft is 
fixed a fly-wheel and a spur pinion gearing into an intermediate mortice- 
wheel, the teeth of which gear into internal cog-wheels cast or fixed to the 
driving-wheels ; these driving-wheels are loose on the axle, and their cir- 
cumferences are rounded and bevelled to suit the road on which they run. 
The boiler (which the inventor prefers to place vertically) is supported by 
the axle of the driving-wheels and by the framing, and it is surrounded by 
a cistern and casing which are in communication with the supply-tank ; the 
feed-water is thus heated before it is pumped into the boiler, and one or 
more safety-valves are applied to the casing to allow for the escape of steam. 
The piston-rods from the steam cylinder pass through a portion of the cistern 
into which water can be admitted, if, owing to the great speed of the 
engines, the working parts should become heated. The valves for the steam 
cylinders are opened and closed by separate regulators, but a third regulator, 
capable of working the valves of both cylinders simultaneously, is provided. 
When the engine is working on a straight road the crank-shafts are con- 
nected by the clutch-box, but in turning to one side or the other the clutch- 
box is thrown out of gear by a handle which is brought into a convenient 
position for the steersman or driver, and then one of the steam engines is 
driven rather faster than the other, in order to move the traction-engine 
either to the right hand or the left, as may be required.— Not proceeded with 
2188. H. C. Hin; Staleybridge, ‘ Stays for steam boilers.”—Dated 11th Sep- 

tember, 1860. 

This invention consists in rendering the stays of steam boilers elastic or 
yielding. to a certain extent, after which they become rigid, the object being 
to allow the ends of the boiler to expand with the flues or tubes, and then 
to be firmly held by the stays.—WNot proceeded with. 


2195. D. Peacock, Walpole-street, New-cross, and T. R. TRuMAN, Edwin-place, 
Peckham, ‘* Wheels for traction and locomotive engines.” —Dated 11th Sep- 
tember, 1860. 

The tire or periphery of the wheel is, according to this invention, con- 
structed with slots, in which slots are placed bearing pieces or teeth of a 
triangular form (converging towards the nave), the same respectively 
working on pins or bolts passing through the hypothenuses thereof, and 
secured in the periphery of the wheel, the effect of such arrangement being 
to bring the centre of the external or bearing surfaces of the bearing pieces 
or teeth, which are perfectly straight or slightly curved, flush or level with 
the external surface of the tire of the wheel. As the wheel revolves, the an- 
gular ends of the bearing pieces, which are posterior to the line of progression 
project in such @ manner as to act as pawlsin gripping or scotching the 
earth in the event of the wheel having a tendency to slip.—Not proceeded 
with. 

2214. F. M. Murton and J. MILLINGTON, Strood, Kent, “‘ Throttle and ex- 
pansion valves.” —Dated 13th September, 1860. 

This invention consists in so constructing such valves, and of connecting 
them with the said governors, as that they shall possess a twofold action, 
namely, to throttle the steam in its passage from the boiler or other reser- 
voir of power, and also to work it expansively to the speed at which the 
engine is going. In other words, the patentees propose to impart to such 
said valves or compound valve a combined reciprocating and rotatory 
motion, or differential action, the reciprocating motion being vertical, and 
the rotatory motion horizontal, or in opposite directions. 

2218. F. A. CALVERT, Manchester, ‘* Impr ts in steam engines and 
boilers, and in valves Jor steam and other fluids.” —Dated 14th September, 





1860. 

This invention cannot be described without reference to the drawings. 
2225. J. Petrig, Rochdale, ** Steam boilers.”—Dated 14th September, 1860. 

This invention cannot be described without reference to the drawings. 
2237. D. Davirs and J. ALLAN, Manchester, ‘‘ Apparatus for preventing the 

explosion of steam boilers.”— Dated 15th September, 1860. 

This invention cannot be described without reference to the drawings. 

2248. T. Barnett, Oldham, ‘‘ High-pressure steam-engines."—Dated 15th 
September, 1860, 

The patentee proposes employing two cylinders, the first of which ex- 
hausts its steam through a pipe into the second, which is to be of about 
double the area of the first ; thus the steam passes from one cylinder to the 
other, and thereby greatly economises fuel. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, SC. 


218). J. J. C. KugtnreLDER, Paris, and C. Ginavet, Vienna, “ Improvement 
in carriages und harness and in the means of attaching harness to car- 
riages,”—Da’ed 8ih September, 1860. 

These improvements relate, First, to a novel mode of constructing the 
splinter bar, or that transverse bar of pair horse carriages, to which the 
traces are attached, the object of this improvement being to facilitate the 
attachment of the traces to the carriage, and their disengagement therefrom, 
and to ensure the collars of the horses bearing fairly and evenly against 
their shoulders, whatever circumstance may arise to cause a side draught. 
In carrying out this part of the invention the traces for each horse are 
joined together at the hinder end, and passed round antifriction rollers car- 
ried by the splinter or transverse bar, which the inventors prefer to make 
hollow, so as to receive the hinder part of the traces. When inserted in the 
hollow part of the bar, the traces are secured in place by a suitable hinged 
cover. Another improvement relates to the shafts of single horse vehicles. 
The shafts are made of wrought-iron tubing, moulded to the proper form, 
and their inner or bust ends are provided with a centre pin, which is inserted 
in an oval hole made in the shaft sockets of the under carriage. The butt 
ends of the shafts are provided with notches which, when the shafts are 
lifted into a vertical position, fit into corresponding notches made on the 
upper side of the shaft socket, and by this means the shaft, when placed in 
a vertical position, is prevented from accidentally falling down. Another 
improvement relates more particularly to the harness, and consists in a 
novel mode of constructing the tugs. They are formed of metal loops or 
sockets, a portion of which is hinged so that it may be opened to admit of the 
shaft being placed therein. When this has been done, and the tug closed, the 
hinged part is secured and prevented from coming open accidentally by 
means of a divided pin, which is made to enter a hole in the movable part 
of the tug, and thereby secure it to the fixed portion. The other part of 
the pin is made to enter a hole in the lower part of the tug, and still further 
secure it. Another improvement in the harness consists in the use of 
straps which are secured at one end to the tag or saddle, and after passing 
through an eye or ring are fastened by the other end to the shafts, by which 
means increased play and ease are given to the crupper or crump strap when 
backing or going down hill.—Not proceeded with, 

2185. W. E. Rosson, Adam's-court, Old Broad-street, London, *‘ The applica- 
tion of an improved elastic material for springs or cushions on the chairs 
of railways aud tramroads.”—Dated Sth September, 1860. 

This invention consists in confining an elastic material (without the aid 
of metal plates) in the usual manner with wedges to tighten the rails ; bat 
the improved elastic material will be so protected from the friction caused 
by the working of the rails with the insertion of fine brass or other wire 
(or similar substances) embedded, so as to cause the material to be firmly 
rivetted together through the meshes of wire or other material used for the 

purpose, so that, while it shall be free to yield in a vertical direction it will 
be prevented from pressing out laterally, which has been an object hitherto 
adopted in vain.—Not proceeded with. 

2187. T. Turrie, North Shields, ‘ Furling sails."—Dated 10th September, 
1860. 





This invention has for its object improvements in furling sails, and is 
applicable to topgallant sails, royals, skysails, and courses. For these pur- 
poses the clue lines, which are usually aft the sail to which they are applied, 
are brought to the front of the sail. The yard and the sail are hoisted by 
the ordinary halliard, which is attached to what is called a sling fixed above 
the yard, and such sling has two blocks for the passage of the clue lines in 
their way from the clues of the sail down to the deck, and an eye or fair leader 
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for the bunt line. The clue lines in passing from the clues of the sail are con- 
ducted through eyes or fair leaders to the sling. These eyes or fair leaders are 
fastened to bands which are fixed tothe sails in curved lines p di 


piece is also sewn end to end after being placed between rollers which press 
and rub the fabric as it travels continuously between them ; these rollers are 
losed in a case into which the flock is thrown, and this being very light 





ig from 

about thecentre of the head of the sail in a direction to the outer edges or leach 

ropes of the sail, the curves being struck from the earrings orouter ends of the 
head of the sail till the curved lines reach the leach ropes on each side of the 
sail, and then the clue lines are conducted down the leach ropes to the clues 
through eyes or fair leaders. The eyes or fair leaders which are affixed to 
the bands it is preferred should be of metal, and flat at one side, so 
that they may be served direct to the bands, but other forms of eyes or fair 
leaders may be used. The bunt line is down from the fair leaders 
affixed to the —~ | in front of the sail as heretofore, but in place of the two 
legs or forked end of the bunt line being fastened to the foot of the sail 
near the centre, the legs or forked ends are lengthened, and they are passed 
through eyes or fair leaders fixed to the foot rope, and the ends of the legs 
are made fast to the clues. In order to gather up the slack at the central 

at the foot of the sail, what may be called an after leg to the bunt line 
is employed, which is fixed to and passes from the bunt line through an 
eye or hole in the sail, and such after leg at its lower end has two or more 
branches, which are fastened, which serve to furl up closely the centre of 
the sail which would otherwise be slack. 

2194. J. Denecnaup and J. Cuara, Bordeaux, France, \“‘ Blectric controller 
Sor indicating the relative position of trains on railways.”—Dated 1ith 
September, 1860. 

This invention is intended to prevent trains running into one another 
upon railways. Each of the stations, as well as each of the trains, is 
furnished with a similar electric controller. Supposing two trains to be 
approaching each other in contrary directions, and to have a station between 
them, the controllers are intended to indicate the distance run, and commu- 
nicate mile by mile, or at any other stated distances, the position of the 
trains to the station towards which they are travelling. Thus, the two 
trains travelling one towards another, no matter what the distance which 
separates them, have the precise spots at which they are indicated by the 
controller at the station. The station master can follow at a glance all 
trains, whether from the right or from the left, travelling towards his 
station, and the persons in charge of the trains have their exact positions 
indicated to them, and by looking at the controller can ascertain the 
distance from the next station. While the two trains are separated by the 
station they are only in communication with it, but should one overrun it, 
and the two trains be upon the same line of rails, then they immediately 
communicate with one another, and the controllers exhibit to the person in 
charge of each train the distance which separates them. Each controller is 
composed of two electro magnets, in front of which are plates of soft iron 
held upon one end of a jointed lever; the other end is connected to an 
anchor catch which works pegs upon a wheel keyed on the end of a threaded 
shaft. Each electro magnet has similar apparatus connected with it. A nut, 
free to travel by the turning of the shaft, is placed on each shaft, and by 
means of a rod rising from each nut is joined to and made to propel a small- 
carriage upon rails supported at the upper part of the apparatus ; and 
behind the carriages is a scale divided into miles or other distances. One 
carriage represents the train to which it is fitted, and the other that which 
is | it or travelling towards it. A battery is carried upon the frame 
carrying the apparatus. The negative pole is in contact with the rails 
through the wheels of the carriage, and the positive with an insulated 
metal d placed along the length of the railway through a conductor which 
depends from the frame, and comes in contact every mile, or other stated 
distance, with a tappett, and throws back its current into the controller at 
the station, which is always in contact with the metal band and with the 
rails, The current in the electro magnets attracts the soft iron, and 
through the jointed lever and anchor catch at each contact, turns the peg 
wheel one peg, whereby the nut and its carriage are advanced a degree which 
represents one mile upon the scale. 

2209. N. Tuompson, jun.. Abbey-gardens, St. John’s] Wood, London, “* Boat 
building.” —Dated 13th September, 1860. 

This invention cannot be completely and intelligibly described without 
reference to the drawings. 

2223. A. BurpDEss, Spon-street, Coventry, “‘ Railway brakes.”-- Dated 14th 
September, 1860. 

This invention relates to railway brakes which take effect by the momen- 
tum of the carriages of a train, and a resisting force applied either by the 
engine, or, it may be, by concussion or otherwise. It consists of certain 
arrangements of parts receiving motion from the buffer-rods, and trans- 
mitting it through a lever (or levers), the fulcrum or point of resistance of 
such lever being subject to the action of a spring or resilient force which 
yields on any violent force being applied through the buffer-rod, but at the 
— time continues to press up the brake to the wheel with the requisite 

lorce. 


a P. A. Beppatt, Lyons, ‘A new propeller.”"—Dated 14th September, 
1860. 


This invention cannot be described without reference to the drawings. 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


2014. C. E. Witson and H. G. Hacker, Monkwell-street, London, ‘* Ma- 
chinery for the manufacture of chenille.”—Dated 21st August, 1860. 

These improvements consist in the following arrangements:—In the 
mouth of a tube the patentees fix a partly conical tool, which terminates in 
a beak, straight or nearly so. ‘The tool is formed with a groove along its 
whole length at top, and with another groove at bottom extending from the 
fore end of the conical part forward ; or the metal may be cut entirely 
through from the fore part of the cone ; in other words, the beak may be 
divided by a cut through its axis. A circular knife revolves in the bottom 
groove, and at a short distance from the parts referred to there is a 
revolving twisting apparatus. A wire or thread is passed from a bobbin 
through the tube, is carried along in the upper groove of the conical tool, 
and is fastened to the twisting apparatus. Upon rotatory motion being 
communicated to the necessary parts of the machine, a flyer carrying a 
bobbin, silk, or other material of which the chenille is to be formed, wraps 
the silk round the conical part of the ‘‘ tool,” the conical shape facilitating 
the progress of the silk off from it; a second wire or thread, one end of 
which has been previously fastened to the twisting apparatus, is now laid 
upon the silk, which thus becomes enclosed and held between two wires or 
threads, and in this state the circular knife comes into action and severs 
the wrapping of silk ; the holding wires or threads are now simultaneously 
twisted, and the wires or threads and silk in the state of chenille are 
gathered. ture 


2016. M. Jacony, Nottingham, ‘‘ Improvements in the manufacture of twist 
lace in twist lace or bobbin-net machinery.”—Dated 21st August, 1860. 

This invention consists in producing a peculiar combination of meshes, 
weavings, and edges or heads with a view to obtain better imitations by 
twist lace inery of the Valenci laces produced on the pillow by 
hand. For these purposes the ground of each breadth of lace is composed 
of meshes, the pillars and crossings of which are each composed of two 
bobbin threads, and two warp threads, which in the pillars are plaited 
or worked together, and which in the weavings or finings in the body of 
the lace are all caused to act as warp threads, and they are weited or 
shot by two or more extra independent warp threads in making each 
spot or piece of weaving, which two or more warp threads are worked 
into the pillars of the ground of the lace, though they may, if desired, 
be so worked as to admit of being cut away between the succeeding 
spots or pieces of weavings, though in place of the two or more extra 
warp threads, two or more of the ordinary warp threads might be used. 
The weaving in the body of the lace may also be produced by one or more 
carriage threads, or they may be by a carriage and warp thread con- 
jointly shooting through several independent warp threads, which warp 
threads can be worked in the lace, if the pattern admits it, or clipped 
off where not wanted. 


2025. J. Newnovse, Farnworth, near Bolton-le- Moors, “ Machines Sor spinning 
-— doubling cotton and other sibrous materials.”—Dated 23rd August, 
This invention is chiefly appli to the hines for ing called 
throstles and to doubling frames, and it consists in the application to such 
or similar machines of a wheel or other suitable apparatus fixed to the 
tin drum shaft, or connected to it in any convenient manner, whereby 
the motion of this drum can be reversed by hand or suitable mechanism, 
when it is desirable to slacken the driving bands on the wharves which 
are fixed to the spindles, in order that the said spindles may be at 
liberty to be turned round by hand for the purpose of taking off and 
putting on the flyer when doffing the full bobbins, or for any other 
purpose. These improvements are applicable to those spinning and 
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is kept constantly in motion Zz the movement of the fabric and rollers. 
The particles of flock during this operation adhere to the fabric, and are 
felted and worked into it. This is usually done while the fabric is quite dry, 
and for thin and for very open fabrics it is important that it should be so 
done, in place of as is now practised in milling woven fabrics, | 
the fabric with soap and water, as when the fabric is open, the soap an 
water prevents it filling properly, and causes it to contract rapidly. When 
the filling of the fabric in prog to some extent, however, soap and 
water is sprinkled on in order that the flock may be completely felted in the 
fabric, which is still kept in contact with flock until the filling is complete. 
In preparing and cleaning > ding to this invention, a conical metal 
case open at both ends is employed; the upper end of this case is larger 
than the lower, and it is lined with sheet metal having projections punched 
up on it like a grater. At the axis of the conical case is a shaft on 
which a truncated cone is mounted, its smaller end being uppermost ; this 
cone is also covered with metal having a grater-like surface. At the top of 
a machine is a hopper into which the flock to be treated is placed, and from 
thence it descends into the space between the case and the cone within it, 
and passes down between the two, the passage between the case and the cone 
constantly becoming more contracted as the flock passes down, and until it 
is discharged at the lower part of the case ; there it falls into a fan chamber, 
and by the fan therein it is blown out through a spout into a case, within 
which it settles. The strength of the blast employed is such that it will not 
carry on the sand and impurities with which the flock is mixed, but leaves 
them in the spout, from which they may be removed through a door pro- 
vided for the purpose. 

2039. S. GRrrenwoop, Bradford, “Looms for figure weaving.”—Dated 2ith 

August, 1860. , k 

This invention consists in adapting a vibrating lever or grife to a jacquard 
engine for operating upon the uprights to which the needles and harness of 
the loom are connected, as also the healds, the said levers being employed 
to produce a more uniform shed of the warp threads than heretofore, motion 
being imparted to the aforesaid lever from the top shaft of the loom. An- 
other part of this invention consists of an improved method of connecting 
the pattern cylinders to the jacquard engine, which the patentee proposes to 
effect by connecting the said cylinder to the bottom part of the framing of 
the said engine by a cross spindle on which are fixed two vibrating levers 
carrying by their upper ends the aforesaid pattern cylinder. He also fixes a 
short lever on one end of the aforesaid spindle, and connects the said lever 
with the top shaft of the loom by a toothed wheel formed with the same 
number of teeth as the wheel which is upon the top shaft of the loom, and 
gearing thereinto. By these means he is enabled to press the several needles 
inwards when the grife or vibrating lever aforesaid is clear of the hooked 
parts of the uprights, and thus he avoids friction of such parts. It is 
necessary with the above mentioned arrangement to make the needles with 
long eyes, instead of round ones, and also to make the uprights of different 
lengths, increasing gradually in length as they approach the front of the 
loom, and in accordance with the angle of inclination that the vibrating 
lever assumes when at its extreme range of action, the intention being to 
lift all the uprights at the same time. 

2042. J. FLEMING, jun., Renfrew, “* Washing, cleansing, and preparing textile 
Sabrics and materials.” —Dated 2th August, 1860. 

Under one dification, this hine or apparatus consists of a framing 
formed of two or more vertical columns, united at the upper extremities by 
a cross-head. Midway between the supporting columns is a vertical shaft, 
the lower extremity of which is carried in a footstep bearing arranged on 
the sole-plate or foundation of the machine ; the upper extremity of the 
shaft works in a collar bearing fitted in the cross-head. Motion is 
communicated to the vertical shaft from the engine or other prime-mover 
by means of a horizontal shaft carrying at its free extremity a pinion which 
gears with a spur wheel fitted in the lower part of the vertical shaft. Above 
this spur wheel is arranged a circular boiling or washing trough, which isa 
large cast-iron vessel ot an annular form. Inside, or concentric with, the 
ring-shaped boiling or washing vessel is formed a deep tubular boss, which 
part encircles the central shaft, and is fast to the spur or driving wheel 
beneath it. The annular trough is made with an inclined false bottom, the 
inclination of which corresponds to the conical peripheries of two large 
rollers which rest upon the false bottom of the washing trough. These 
rollers are supported upon a horizontal shaft which extends across the 
machine, and is carried in bearings fitted to the columns of the framing. 
The rollers rotate loosely on the horizontal shaft, and they are caused to 

ress with more or less force upon the goods or materials placed in the 
iler or washing trough by means of an adjustable screw arrangement, 
which admits also of the rollers being raised thereby. The goods or mate- 
rials are put into the trough with a suitable quantity of water, and steam 
is conveyed into the trough below the false bottom, so as to cause the water 
to boil. A slow rotatory motion is imparted to the annular trough which 
carries the goods or materials ander the conical rollers. The motion of 
the trough and the pressure of the goods against the peripheries of 
the rollers cause them to turn upon their axes, and at the same time 
press the goods as they pass beneath with a uniform and very effective 

pressure. 
2044. W. CLark, Chancery-lane, London, “ Re-producing designs in tapestry 

or woolwork.”—A communication.— Dated 24th August, 1360. 

This invention relates, First, to a method by which persons skilled in or- 
dinary woolwork may reproduce exactly all kinds of designs, including 
water-colour drawings, paper-hangings, engravings, oil and other paintings. 
Secondly, to an apparatus for facilitating this reproduction which indicates 
stitch by stitch the different shades of wool to be employed, for the purpose 
of obtaining an exact copy of the pattern ; it also permits of correcting any 
errors caused by persons being imperfectly acquainted with this kind of 
work. Thirdly, to superseding the use of designs made on paper raled in 
squares, which ordinarily serve as copies for woolwork, and are always 
expensive, while at the same time they form a very imperfect copy of the 
object to be reproduced, which is diffieult of execution, and does not pro- 
duce the artistic and graceful effect offered by nature. Fourthly, also 
superseding the use of designs on canvas made in outline, shaded, coloured, 
or indicated by long threads of different coloured wools, showing the shades 
required for filling up the work in the ordinary wool stitch. These various 
methods of proceeding leave much to be desired, as hitherto the designs in 
woolwork have produced but negative results, especially when attempting 
to copy a flower, landscape, portrait, or other object having no squares 
formed on it corresponding to the spaces of the canvas. The materials and 
method of operating according to this invention are the same as in ordinary, 
as far as regards the use of canvas, wool, and needles, the improvement 
being the facility afforded for copying all sorts of coloured designs, which 
may be obtained anywhere at a very little expense, instead of using those 
made on the canvas, or on ruled squares of paper as usual ; it is only neces- 








sary to choose a subject, paper-hangings, for instance, would furnish a good | 


supply, and by the judicious arrangement of the parts a charming copy may 


be obtained, superior to the pattern as possessing the softness and brilliancy | 


of wool. The apparatus js of simple construction, and very easy of appli- 
cation, is of small size and inexpensive, while its elegant form fits it for the 
drawing-room, 


Crass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Impl 
Mills, &c. 
2179. J. Fourprinter, New Peckham, “ Kilns for drying grain, seeds, dc.” — 
Dated 8th September, 1860. 

This invention consists in constructing kilns on wheels, so that the same 
may be moved from place to place. In constructing portable kilns, they are 
each made with one or more floors, which may be of metal or other suitable 
material. The exterior or body of the carriage it is a to construct 
principally of sheet iron, though other materials may be employed in place 
thereof. Provision is made for propelling heated air by a fan or blower 
through the perforated floors, the air being heated by a suitable stove, and, 
where desired, over the floors en which the grain or seeds or other agricul- 
tural produce is spread; and provision may also be made for stirring and 
moving such grain or produce mechanically whilst it is undergoing the 
process of drying on the floor or floors contained in the carriage.—Not pro- 
ceeded with. 

2186. W. WILKINSON and H. T. Wricut, Boston, “ Apparatus used when 
oe straw and other agricultural produce."—Dated 10th September, 
860, 


ts, Flour 





For the purposes of this invention endless chains or ropes are employed, 
and they are kept distended between two rollers, the necks or axes of the 
lower one of which rollers turns in suitable bearings carried by the framing 
of a threshing machine, when straw is to be raised therefrom ; or such 
lower roller may have the bearings of its necks or axes carried by any 





doubling machines in which conical wharves are employed, and another 

part of the invention consists in applying a flange to the smaller end of 

such conical wharves, as well as to the larger end thereof, as now in 
use ; this flange on the smaller end of the wharves retains the band 
when it is slackened for doffing or for any other purpose. 

2031. C. Weiss, Huddersfield, ‘ Improvements in the manufacture of cloth, 
and in preparing and cleaning woollen jlock.”—A communication.—Dated 
23rd Auguat, 1800. 

Tn the manufacture of woollen cloth, according to this invention, an open 
cloth, either entirely of wool, or it may be with a warp or weft of other 
material, is produced, and afterwards flock is worked up into this fabric. 
In order to do this successfully it is requisite to protect the face of the fabrics 
during the process from receiving flock, as flock would in most cases injure 
its appearance ; and for this purpose the fabric is doubled selvage to selvage, 
with the back of the fabric outside, and is sewn up with twine in such a man. 
ner that the twine may readily be drawn out when the process iscomplete ; or 
the face of the fabric may be protected in any other convenient manner, The 





itable’stand or framing. The peculiar character of the invention consists 
in combining with such chains or ropes a series or continuous succession of 
flexible pockets or concave receivers into which the straw or other agricul- 
tural produce is received and by them elevated. These flexible pockets or 
concave receivers may be made of strong netting or other material. By 
thus using a continuous chain or succession of flexible pockets or receivers, 
as they in succession come up to the upper roller and pass over it, they 
become flattened on the roller, by which the pockets or receivers are turned 
inside out, and the contents of the flexible pockets or receivers are emptied 
in succession, and they then pass down to be again filled. 


Cxiass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 
=. 2. CHESTERTON, Leicester, ‘‘ Portable buildings.”—Dated 13th September, 


The essential novelty in this invention consists in the use, in the manner 








described, of bars of le-iron for connecting together the panels, sheets, or 
plates of which the Js or sides and roofs of the buildings are 
as well as supporting the rafters or joists of the flooring the roofs of the 


said buildings. The patentee constructs the walls or vertical sides of the 
said buildings of panels, plates, or sheets of zinc, iron, or other suitable 
metallic or non-metallic material, the said panels, plates, or sheets being 
either plain or co: ted, and to the vertical and horizontal edges of the 
said panels or plates he attaches, by rivetting, or otherwise, bars of angle- 
iron. The invention cannot be described in detail without reference to the 
drawings. 

2238. A. Troncuion, Paris, ‘‘ Jron and cast-iron dwelling-houses.”—Dated 15th 

September, 1860, 

This invention relates to a new mode of constructing iron houses, and 
consists in employing cases about 20 in. in height in the form of a 
rectangular parallel m of cast-iron, corresponding to walls of 20 in., 
16 in., or 8 in. in thickness, according to the height and size of the house to 
be constructed. These cases are without a bottom, and are united 
together by adj of great simplicity ; the cases are superposed like 
free stones, and may be plain or or 1 as required. The large n- 
ings are formed by cases supported by internal frames, and these a ty mt 
the thickness of the walls. ‘To avoid the too great expansion of the iron by 
heat, and also its sonorousness, the spaces between the sides of the cases are 
filled with earth, sand, or other suitable substances. The internal walls and 
partitions may be formed of two metal plates placed parailel, and strongly 
~_ together. The openings are furnished with metal frames or casings 

ving rabbets formed in them. he floors are made of T-form iron pieces, 
adjusted to the cast-iron frames by bearings, so as to be supported on each 
of the two sides of the same case, 

2245. W. Rumsoup, St. Louis, Missouri, “ Constructing domes."—Dated 15th 
September, 1860, 

This invention consists in constructing the domes of buildings of arched 
ribs resting on the wall plate, and against a ring or eye at the apex. In 
order to neutralise the thrust of these arched ribs, bands are firmly fastened 
at intervals on the extrados of the said arches, whereby the thrust of the 
whole dome is transformed to a tensile strain upon these bands. To prevent 
the arched ribs from buckling or springing under the crushing strain to 
which they are exposed, the above-mentioned bands are firmly fastened to 
each rib, whereby they are caused to sustain each other ; other bands are 
also placed on the intracdos of the arches, which are fastened in a like 
manner, and sustain the lower cord of the rib in its proper position.—Not 


proceeded with. 
Crass 6.—FIRE-ARMS., 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


2200. B. Baur, Henry-strect, Cumberland Market, “ Rifle range.”—Dated 
12th September, 1860. 

This invention consists in forming the sides and roof of palisades either 
entirely of flat iron, or corrugated and galvanised if necessary ; or of wood 
faced with iron placed about 3 ft. apart, and set inwards or towards the 
target at an angle of about 45 deg. on plan. The floor is to be formed of open 
boarding, the spaces between being either filled up with some soft material, 
or left with a space beneath, so that the balls shall be prevented from 
ricochetting or rebounding. Covered shooting stations are to be placed at 
about 600 yards, to allow of practice in wet weather at the various ranges. 
The inventor proposes that the targets be swung on pivots at the sides or 
top and bottom, for the purpose of facilitating the obliteration of the shot 
marks, and recording the points ; thus the targets being marked on both 
sides will greatly expedite the ball practice without endangering the life of 
the marker.—Not proceeded with. 

2255. J. H. Wausu, Kensington, 
September, 1360, 

This invention consists in constructing breech-loading fire-arms with a 
breech piece (either screwed on to the barrel or barrels or forged therewith), 
which breech piece is provided with a gun metal iron or steel stop cock, 
which is bored so as to be continuous with the breech end of the barrel, but 
about the eighth of an inch above the centre of the plug of the stop cock. By 
moving or turning this plug in the usual way with a lever, it will either 
close the breech, or expose it for loading from behind. To do this the 














“ Breech-loading jfire-arms.”"—Dated 17th 


patentee uses a jointed plug, of which a portion corresponding exactly with 
the diameter of the stop cock, revolves on a centre which coincides with the 


axis of the latter. This jointed plug serves for driving forward the charge 
into the barrel, and after doing so, when the lever is turned, it is turned 
up with it, and makes the stop cock a solid mass of metal. He also uses a 
wad of solid wax, or other greasy lubricating material or combination of 
— without felt or any other fibrous material placed behind the 
pow jer. 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 


2182. G. Zanni, Upper King-atreet, Holborn, London, “ Apparatus for roas 
ing.” —Dated sth September, 1560, 

This invention cannot be described without reference to the drawings, 
2191. D. Nicoun, Regent-street, London, “ Overcoat particularly adapted 

military purposes.” — Dated 11th September, 1860. 

The patentee claims the manufacture of coats with capes attached or 
detached, pierced for the coat-sleeve to pass through, so as to give freedom 
to the arms of the wearer. 

2208. J. Wricut, Bridge-street, Blackfriars, London, “ Boots and shoes.”— 
A communication. —Dated 13th September, 1860, 

The patentee claims, First, the method of uniting the bottoms or soles 
with the vamps or uppers of boots and shoes made (without passing the end 
and length of the unused thread through the parts united) by interlacing 
one loop of the thread with another, and extending through the said parts 
substantially as described. Secondly, he claims, as a new article of manu- 
facture, a boot or shoe in which the bottom and upper are united with 
stitches made (without passing the length and end of the unused thread 
through the parts united) by interlacing one loop of the thread with 
another, and extending through the said parts. 

2240. M. BuRKE, Gilbert-street, Liverpool, “ Spring sacking.” —Dated 15th Sep- 
tember, 1860, 

In carrying out this invention the patentee connects together by dovetail 
joints two side and end pieces of wood, the end pieces being considerably 
deeper than the side pieces ; at the upper part of each of the aforesaid end 
~~ he forms a number of curved recesses, into which fit or rest loosely 

»y their ends a corresponding number of strips or lengths of wood, or other 

suitable flexible material, of elliptical shape as regards their section. The 
uppermost parts of the ends of the aforesaid strips are covered over by flat 
pieces of wood, connected to the upper end of each of the end pieces aforesaid ; 
the sacking or foundation thus formed is now ready to receive the bed, mat- 
tress, or other like article, and constitutes a perfectly flexible sacking or 
foundation, without the aid of metal or other springs. The aforesaid flexible 
strips are capable of moving sideways, as well as lengthways, so that any ir- 
regular pressure, or change of the position of a person reclining thereon is 
not attended with inconvenience by rigid angles or projections, but the 
elliptical strips yield gently in both directions. Moreover, the bed or mat- 
tress being supported away from the floor of the room or cabin admits of free 
circulation of air. 

2241. G. Davies, Serle-street, Lincoln’s-inn, London, “ Lamps for burni 
oil, ant other like combustible fluids."—A communication.—Dat 
September, 1860, 

This invention consists in providing the lower flange of the hollow cone or 
air deflector enclosing the upper end of the wick tube, and upon which the 
flared end of the chimney rests, with a number of ribs or corrugations, so as 
to form a number of air passages round and beneath the lower flared end or 
edge of the chimney. Secondly, the improvements relate to the method of 
securing the chimneys or shades of such lamps, and consist in the peculiar 
application of a spring bolt or catch for retaining the chimney or shade of 
the lamp in its proper position ; the spring being so arranged as to yield as 
the chimney expands through the agency of the heat imparted to it, thus 
obviating the breakages which frequentiy occur when the chimney or shades 
are secured by the ordinary set screws. 


————_ 


Crass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Vyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


2133. G. P. Wheener, Abinghall, near Micheldean, Gloucestershire, 
“ Preparing haly-stuff for -— makers."—Dated 4th September, 1860, 

This invention cannot be described without reference to the drawings. 

2135. A. Souruny, Bulford, Wiltshire, “ Paper,’—Dated 4th September, 
1860, 

The inventor takes, for instance, gorse or furze, or mallows, tares, and 
various leguminous plants, and submits them, while in the green state, to 
heavy pressure by passing the plants between rollers, whereby the watery 
particles or juices of the i will be expressed. The fibres are then 
washed as long as water will dissolve anything out of them ; they are then 





coal 
1ith 


treated with lime-water or milk of lime, and again washed, after which the 

fibres are bleached with a solution of chloride of lime.—Not proceeded with, 

2153. R. Wricut, Grosvcnor-street, Camberwell, ** Manufacture and refini 
ar.” —Dated 6th September, 1560. 4 wh ae 


sug b 
This invention consists in arranging apparatus—when using rotating 
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discs in the process of evaporating cane-juice and other saccharine solutions 
in the manufacture and refining of sugar—so that the vapour of watermay 
be used as the heating medium in contact with the evaporating vessel 
employed, in such manner that the vapour so in contact with the vessel 
shali at all times be below 212 deg. 


2154. W. E. Newton, Chancery-lane, London, “ The manufacture of archil.”— 
A communication.—Dated 6th September’ , 1860. 

This ‘invention consists in blowing air or oxygen gas into an alkaline 
solution of the colouring matter of lichens. The liquid colouring matter 
obtained by the decoction of the lichen in water e ontaining a small quantity 
of caustic soda is filtered and efaporated to the density of about 9 deg. 
Beaumé. A suitable quantity of caust ia is added, and the solution 
8 placed in convenient vessels, and atmospheric air or oxygen is forced 
through the solution by means of any suitable blowing apparatus which 
will force the air or gas through pipes, and cause it to bubble up through 
the liquor by allowing it to escape from holes made in that part of the air- 
pipes which is immersed in‘the liquor. The air-pipes are provided with 
stop-cocks for regulating or cutting off the supply of air as may be required. 
The attendant, therefore, is enabled to ine rease, diminish, or altogether cut 
off the supply ‘of air as ke may consider it nece: ssary.—Not proce ‘ed with. 
2157. G. Herrine, Hatchom Park, and D. Licutenstavt, Peckham, ‘* Treat- 

ing a certain substance to obtain textile sibres and materials for paper- 
muking, and charcoal for gunpouds, pyrotechnic, and other purposes,” — 
Dated 6th September, 1360. 

The substance here referred to is the wood and bark of the mulberry tree, 
or of the Mori family, and this substance the inventors treat in the following 
manner for the above named purposes. ‘The wood or branches are removed 
from the bark, and the bark is then prepared in the following manner :— 
The bark is dricd in an oven or otherwise, and when dry is passed through 
fluted rollers of varying grooves, by which the same gets freed of the outside 
bark and most of the silicates, &c., inside of the bark ; after this the bark is 
boiled in a solution of caustic soda. If the bark be old and strong, steam 
and pre ssure facilitate the process. They then wash this in warm water, 
in which a solution of resin soap is suspended, and after the fibre is well 
cleansed it is washed in cold water, and when half dry it is passed through 
a solution of bisulphate of soda, by’ which the same acquires a white colour 
and is nearly bleached. This can be used as half-stuff for paper-making, or, 
when carded, for spinning and weaving and other purposes. —Not proceeded 
with, 
2161. C. 


substances.” 








Stevens, Welbeck-strect, London, “ Preserving varius alimentsry 

A communication.—Dated ith Septemtir, 1860 

This mode of preservation is nearly the same for cach of the substances to 
which it is applied, rying ina slight degree according to their nature. 
For preserving beans, to every 10} pints the inventor uses 74 pints of water, 
8 ounces 13 drachims of salt, and about 9 ounces of parsley ; whilst for French 
beans and endive, to 11 pounds of the vegetable about 21 pints of water, and 
9 ounces of salt. This water, in which the vegetables and fruits are put for 
a longer or shorter time, according to their nature, must be boiling, the 
salt being thrown in whilst in that state. The vegetables on being with 
drawn are dried with a cloth, and subjected to the heat of an*oven, the heat 
varying from 35 deg. to 40 deg. Reaumur,—No! procecded with. 

2162. C. Stevens, Welbeck-street, London, An fan pre ved impermeable oil- 
vurnich,”—A communication. — Dated 7th Scplember, 1860. 

The ingredients employed in manufacturing this omposition are 100 parts 
of alcohol, 100 parts of spirits of turpentine, 1 part of sulphuric acid, and 
rt of carbonate of soda, 

2165. C. Cowrrr, London, 
manujsacture of cast-stecl and in the vemanufsacture of old steel, 
munication,— Dated 7th September, is 

These improvements consis { in win 
whole or some of the following t 
oxide of iron, and old stecl, with either ferricyanide of potassium (commonly 
known as red prussiate of potash) or with ferrocyanide of potassium (com- 
monly known as yellow prussiate of potash) acting as reagents, some of these 
mixtures being intended for the manufacture of cast-steel, and others being 
intended for the remanufacture of old steel, 

2168. J. HS. Winossiru, 
7th September, 1800, 

This material or compound is made by treating a hot solution or 
gelatinous extract of animal matter with nitric acid or nitrous acid, or with 
other oxidising agent, sach as birehromate of potash, or chloride of lime. 
2171. E. Wriskorr, Pesth, Hangar, uy “Certain kinds of artijleial combustible 

for lighting of w od and coal.’— Dated sth Se ptenber, 1860. 

‘The patentee claims, First, the a velure of an artificial combustible, 
applicable for lighting coals or wood, by the employment of the refuse of 
valonia, colophony, aid coal-tar combined with other combustible or resinous 
substances, and manufactured in the manner descril Secondly, the em- 
ployment of certain machinery, as described with reference to the drawings, 
for the manufacture of the aforesaid combustible, 


Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Xe. 


2116. C. W. Harrison, Plumstead-common, Kent, 
Dated Ast September, 100, 

This invention relates to improved mode, of constructing electric telegraph 
wires, especially when intended for submarine and subterranean communi- 
cation. The First of the improvements herein affords a means for trans- 
nitting signals through lines of great length, and with a certainty and 

rapidity which has not heretofore been attained. The patentee effects this 
object: by forming the line in sections or parts, each section being made to 
act as a complete circuit in itself; and he places in every section an 
inductive helix or apparatus of any suitable construction, for the purpose of 
wenerating, under the influence of a passing current, another or secondary 
current, which, by a proper connection, is conducted onward to operate 
through an adjoining section of the line. In this manner any number of 
sections and helices may be adopted to make up an entire line, the current 
in one section being developed under the influence of the current in another 
section, and so on throughout the series. He prefers to enclose the inductive 
apparatus in a case of metal, which may be made to form the terminal 
earth plate of its circuit. By this arrangement much of the adverse action 
of natural currents is avoided, as well as that of the residual or Leyden-jar 
charge of a continuous long line. The Second part of the invention relates 
to a mode of dissipating the residual or Leyden-jar charge which attends the 
use of insulated submarine electric conductors. It is well known that the 
pointed form of bodies determines an electric charge or reaction much more 
than the rest of the surface, and that whatever be the amount of electricity 
induced, it always tends to eseape at the points. This ready effect of points 
is a consequence of the distribution of electricity, which, by the convergence 
of the lines of inductive force, becomes more intense towards a point or 
edge. Now this part of the invention has this elementary principle for its 
base, and consists in giving improved forms of construction to the conductor 
and insulating or protecting medium by forming edges, angles, or points in 
or upon them or any of them, in place of waking them smooth md round 
as hitherto done, The Third part of the invention consists in a means of 
preventing the decay of the outer or protecting wires of electric cables by 
surrounding them with fibrous material saturated with a compound of india- 
rubber, or gutta-percha, or similar gum. 


Chass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
2002. G. Tipcomnr, Watford Ironworks, ** ly "— Dated Sth 
August, 1360, 

According to this invention it is proposed to construet the box which 
contains the material or substance to be pressed of Wrought-iron in the form 
of a solid ring or a rectangle, with rounded corners or other convenicnt 
shape, but without any door or opening for the extraction of the compress sd 
material or cake. This box, which is without top or bottom, is laid upon 
the table of the hydrostatic press, and the * half-stulf ” or other substance 
to be pressed is placed within it. The table is now made to rise, and th 
material in the box is forced against a pro, ig plate on the head of the 
press, whereby it becomes compressed, and tl uid or moisture discharged, 
The box, which is connected to a counterweight by a chain, is held in this 
elevated position against the head of the press, by means of a lever catch 
which engages with the counterweight so as to hold it down. The table of 
the press is now allowed to descend, and in doiig so draws the compressed 
cake along with it out of the bottom of the box, which remains fixed. The 
table having descended sufficiently far to adinit of the cake being removed 
easily theretrom, the counterweig ‘ht is re ‘le ased, and the box descends again 
on to the table in readiness for another ¢ y Not proceeded with. 
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Wolevhauplon, ‘* Lubvicating meterial.”—Dated 
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2007. V. Newton, Chancery-lane. Le fuarvd for boots, shoes, and 
mm A Commmunicutio 2uth gust, 1>60, 

This. invention consists in applying to the backs of boots, shoes, and 

clogs a guard made of india-rubber, leather, or other suitable material, in 


such a manner that it will serve to protect the bottoms of ladies’ skirts or 
gentlemen's trousers in wet and muddy weather from becoming soiled by 
rubbing against the muddy boot, or receiving the mud thrown up in w ulk- 





ing. The guard may be applied to the boot, shoe, or overshoe, in any con- 
venient manner, either by sewing or cementing it on. It may be made so 
that it can be removed from the boot in dry weather, afd readily applied 
when required. It may either be made of stiff or exible material, and of 





any shape or size best the of mud on the 


— in walking, 

2011. NEAL, Birmingham, “ A new cr 
Sor  famigati 1 plants, and thereby des 
“plants.” —Dated 2lst August, 1860. 

The said mixture or composition is made by mixing together the following 


adapted to remedy splashiz 





a vel mixture or coimpoistion 
roying insects nyfesting the said 





ingredients :—Hemp, 48 parts by weight ; nitrate of potassa or saltpetre, 

2 parts by weight ; cayenne pepper, 2 parts by weight ; tobacco, 3 parts by 

weight. Or, instead of the proportion of tobacco in the said composition, 

the patentee sometimes uses nicotina, in which case he uses a quantity of 
nicotina equal in weight to one-twelfth part of the weight of tobacco for 
which it is substituted. 

2013. J. CAMPBELL, Adelaide-road, Huaverstock-hill, mear London, ** Re- 
moving sand or mud from the Lottom of the sea, &c.”—Dated 21st August, 
160, 

This invention consists in the combination of a rotary agitator or scarifier 
with hydraulic pumps applied to steam vessels in such a manner as to be 
driven by a steam engine or other mechanical power separate from, and 
ndependent of the engine or engines for propelling the vessel. 


2009. E. Bripoman, Tarragona, Spain, “ Construction of wet gas meters.” — 
Dated 20th August, 1860, 
This invention cannot be described without reference to the drawings. 


2018. R. West, Walsall, ‘‘ Wet gas meters.” —Dated 22nd August, 1860. 

This invention consists, First, in the application to wet gas meters of an 
improved measuring wheel or cylinder; and, Secondly, of an improved 
valve and float, with the modes of their adjustment. The improvements in 
the measuring wheel or cylinder consist in diminishing the widths of the 
cross fans at the water line, and making the front of the cylinder flat, 
instead of convex, by which means the variation in the registration of wet 
gas meters caused by the variation in the height of the water line from 
evaporation and other causes is much reduced. For a meter for a large 
number of lights the cylinder is constructed with an internal cylinder, with 
the cross fans diminished in width where they join thereto, but so placed as 
to form the spaces between the leaves of the cylinder wider at the water 
line than at the periphery of the cylinder, which arrangement enables the 
water to escape freely from the gas chambers of the cylinder. There are no 
openings in the periphery of the internal cylinder, and the capacity of the 
measuring wheel or cylinder is the space between its periphery and the 
periphery of the internal cylinder and the back and front leaves. The 
improvements in the valve and float consist in attaching to the valve box a 
screw with one or two nuts, which screw is passed through the side or top 
of the front box. If the screw is passed through the side of the box, the 
hole is lengthened, so as to allow the valve to be adjusted and afterwards 
secured by the outside nut. If through the top, two nuts are required, one 
inside and the other outside. The relative positions of the valve and float 
are also regulated by a screw on the valve rod working in a nut secured at 
the top of a tube which passes through the float, there being in addition a 
lock nut to keep the parts firm after the adjustment. 


2020. J. Jopin and A. Bou, Robert-strect, Chelsea, ** Improvements in cigarettes 
and mouthpieces, ond in apparatus used in manusacturing cigarettes.’ 
Dated 22nut August, i360. 

The tobacco which the inventors employ is placed on an endless cloth 
which conducts it to a carding or combing apparatus, which serves to open 
it out and to separate the fine or small particles and straighten out the fila- 
mcnts, so as to form the long tobacco into a sheet, and the fine or smal! 
particles fall under the machine. The paper is cut to the proper form, and 
is laid upon a piece of oil-cloth or leather varnished on one side. The long 
tobacco is held by its two extremities, and the fine or small is used to fill wp 
the vacant spaces. By means of this cloth or leather envelope ft is then 

rolled up and pressed to the desired hardness, and it is afterwards placed in 

a tapered or conical tube and left to dry for several hours. The cigarette is 

then removed from the envelope, and the edge of the paper pasted or 

gummed to unite the same, and the ends are then cut so as to expose the 
tobacco, The cigarette is then placed in a ss Which gives a smooth and 
finished appearance thereto, and at the same time forms two small air 
passages therein to facilitate the burning of the tovacco.—Not procecded 









































2 R. Grumen, Paris, “* Allums of collections of photographie and litho- 
graphic proofs, engravings, and other drawiags.”—Dated 22ud August, 
1st 0. 

Each leaf of this albuin is formed of three parts or layers; the two out- 
side ones and the middle one should be of a thickness about equal to the 
card or cards to be enclosed ; the two outside leaves have a portion of their 
central parts cut out, in form a litle less than the cards; the middle one 
has also a portion cut out in the centre, but larger than the other two, 
and in addition it has a portion cut away from the bottom. The three are 
how superimposed, so that the central spaces coincide, and the edges of the 
three layers are glued or cemented together all round, save where the portion 
of the middle layer at its bottom edge is cut away. The cards or pictures 
are now inserted through this bottom opening, and pushed up to the central 
spaces, the two outside layers with the inner one forming slides and frames 
for retaining them in their places. Either one or two cards may be 
inserted; if two, and they are placed back to back, then there will be 

a face on each side of the leaf; a small slip of cotton or "skin attached to one 

side forms a hinge or substance to bind the leaves so as to form a book. It 

wil also be understood that cach leaf may contain several spaces, each hold- 
ing cards. 

2024. J. 











Stoke 
also as 


Newington, near 
a Jjire-escape.”— 


Consett aud R. Smitu, Spencer-road, 
Portable civeular crane, applicable 
23rd August, 1860. 

This portable crane is adapted for hoisting and moving goods and mate- 
rials of any kind 70 ft. or sv ft. in height, und also to «: ury on to roofs of 
ordinary buildings, and for the removal of goods and persons therefrom in 
cases of fire. A platform is erected of fron it. to 12 ft. square, under 
which are two axle-trees with wheels at each end for moving the 
circular tramway is laid down in iron for a crab or wince to tr 
round the circular tramway is an iron flange. Small wheels placed at the 
ends of each axle-tree of the crab or wince prevents the crab or wince from 
being pulled up by the weight as it travels underneath the flanges. A 
chain or rope is connected with the drum-barrel on the crab or wince which 
runs over @ hoisting beam or pulleys fixed on the same, to goods required to 
be hoisted. The main support of the beam rests on timbers placed in the 
inner circle of the tramway, on the top of which is fixed a turn-table which 
enables the beam to go round with the crab er wince where desired. Con- 
nected with grappling-iroas at the end of the main rope or chain a smaller 
chain or 2 as fixed, which runs over pulleys placed parallel with the 
other on the beam to the crab or wince, Which enables the party managing 
the crab or wince to open the grappling-irons without going to them to un- 
fasten them. The beam is to be of wood trussed in wrought-iron, according 
to the strength and length required, and the three legs that support the 
beam and the platform are to be of wood and the rest of iron.—Not proceeded 
with. 
2026. B. 

IsGu. 

In the manufacture of head, clothes, or other such like fancy 
the patentee employs wood, ivory, papier-maché, horn, vulcanite, ebonite, 
or other suitable material, and forms such materials of various de s, such 
as crowns, coronets, and other heraldic or armorial devices, religious and 
other symbols or emblems, ancient or modern architectural ornaments, 
leaves, tlowers, or fruit, and ornamentation generally, to be either carved, 
pressed, or embossed, and placed on the backs of the brushes. Another 
feature in the invention is forming the handles of such brushes either in 
whalebone, vulcanite, ebonite, papier-maché, pressed horn, or other hard 
flexible material, the same being either attached to or separate from the 
body or back of the brush, and of such devices as to correspond with the 
ornamentation on the backs, such as foliated backs with entwined rustic 
handles, or in some cases, Where the device will not permit of such orna- 
mented character of handle, he uses plain-shaped handles, which for the sake 
of flexibility are to be made in pieces, jomts, or rings kept or secured 
together by a metallic spiral or other spring, or a stem of caoutchouc passed 
through the centre thereof of a tubular form, having a small stecl red on its 
interior, so that when in use they shall yield slightly to any pressure of the 
hand. 


2032. W. Spence, Chancery-l me, London, ** Padlocks an 
A communication.—Dated 237 4 August, 1860. 

The case of this padlock is constructed in one piece of wrought-iron. For 
this purpose the plate or piece of shect metal is ent out of the required 
form, the edges are turned up, and the plate doubled or folded together, and 
the construction is completed by rivetting the required parts together. The 
snatch or holder for the end of the shackle-bar has a spring connected to it, 
the tail of which acts on the reverse end of the shackle to throw it out when 
is unlocked, This snatch or holder is also formed so as to present 



















J. CoLk, Bayswater, near London, * Brushes.” —Dated 23rd August, 


brushes, 








d keys for tie same.” 


the lock 






its edye to the key, but it has a flange or enlargement at one side of it by 
acting t which alone it is vibrated, and the bit of the key has a slit 
formed in it corresponding with the position of the snatch. By this combi- 





nst all false keys. 


"— Dated 





n of the snatch and the key the lock is closed a 


J. H.C. 
August, 

This invention rela tes, principally, to astove or apparatus for heating irons 
used by tailors, h s, and seam ta and such like irons, and which 
apparatus may also be adapted for cooking and other heating purposes. 


nation 


LACROLS 23rd 


1860. 


2033. ADE, Paris, ** Heating tailors’ irons, dc. 











‘Lhis stove is composed of an inner or fire chamber, and of an outer chamber 
or casing ; between these chambers the irons to be heated are placed, resting 
ust the sides of the inner chamber. The inner chamber holds the fire 





is constructed as if a 
id had its surface cut 


or fuel; it is hollow, and of a polygonal shape, and 
hollow cone or pyramid were truncated horizontal] 















ol into a number of sides to form a sort of oblique hollow poly- 
hed gure. ‘The sides slope more or less ; they may be smooth without 
oper s, Or may have openings, or consist of bars. The contour of the 


internal and external surti 
bottom are triangular sides 
with projections or groove 

cone ste pP-Wise arrangement. 





es of the chamber correspon. fowards the 
] ; inward, and a ledge projects inward 
movable grate, preferably of a reversed 
At the lower part of the main sides are pro- 





jechions to receive the points of the irons, turning under and resting on 
brackets in the outer casing. On the chamber is a cap or lid with a draft and 





feed-hole, and a neck or collar on which are hooks. From the top rises a 
tube or chimney with a pan or cap round it holding water, and having a 
notched rim passing over the hooks. To this chimney may be fitted another 
chimney (removable) for carrying off gases and vapours, having a 
regulating key-valve or register. A plug may be used to put out the fire. 
The pan may be removed, and a vessel or utensil for cooking or other uses, 
or a second heating stove may be placed over the chamber. 
2035. W. E. Gepar, Wellington-street, Loudon, ‘* Turbinical hydraulic appa- 
ratus.”"—A communication. —Dat: d 24th August, 186). 
This invention cannot be described without reference to the drawings. 
2037. H. Pritty, Brompton, near London, “ Apparatus used to damp 
paper for copying letters and other documents.” —Dated 24th August, 


For the purposes of this invention a roller of wood is employed which 
turns freely on an axis fixed to a handle at one end ; this roller is usually 
kept immersed in water till it is required for use, when it is taken out 
from the water and allowed to drain for a short time whilst held slightly 
inclined. The vessel for containing the water consists of a tube which is 
closed at the bottom, and of somewhat larger diameter than the roller. This 
ube or vessel is of a length sufficient to allow of the roller being immersed in 
he water contained therein, but such as toadmit of part of the handle coming 
above the top of the tube or vessel. At the upper part of this tube or 

vessel there is another vessel suitable for containing a supply of water. 

This vessel is closed at top, bottom, and sides, but it has an opening in the 

bottom which opens into the upper part of the tube just below the point at 

which it is desired to maintain the water level in the tube when the roller 
is not therein. By this arrangement water will not flow from the supply 
vessel except when a quantity has been taken away by the roller, so as to 
cause the water level in the tube to come below the upper part of the 
opening into the supply vessel, when, air being allowed to pass into th 
supply vessel, a quantity of water will flow into the tube till the opening 
in the supply vessel is again covered.—Not proceeded with. 

20 A. HeELter, and F. D. Dovarp, Rue de Malia, Paris, “ Flexible tubes 
Jor the conveyance of water, illuminating gas, or other fluids,”—Dated 
24th August, 1800, 

in carrying this invention into effect the patentees take a mandril of the 
intended size of the tube to be produced, and on this mandril they wind 
iron wire spirally, as if eoactasling a spiral spring ; they use wire of a 
diameter proportionate to that of the intended tube, and they wind it on 
regularly 50 as to get as uniform and regular a spiral as possible, easing the 
coils to prevent them from clinging too tightly round the mandril, and to 
allow the tube being drawn off the mandril when finished. They next 
wrap over the wires ‘three spiral layers of cloth coated with pitch, gutta- 
percha, and caoutchoue, or equivalent materials, that is to say, they take a 
strip, fillet, or band of cloth, couted as aforesaid, and of a breadth precisely, 
or very nearly, three times the diameter of the tube, and they wind it 
obliquely upon the wire, that is, they wind it spirally from end to end of 
the length of wire, with the edge of each successive turn or coil of band as 
wound on overlapping the immediately preceding edge, and adhering 
thereto, first winding the band in one direction, whereby they produce a 
first spiral layer or covering, then winding it on back again, that is, in the 
contrary direction to the first, but still spirally, with the edges overlapping 
as before, and from end to end, so as to wrap over the first covering and 
form a second spiral layer or covering ; and then they wind it on spirally 
with ove ping edges over the second covering from end to end, but in a 
contrary direction to the way in which that was wound, and therefore in 
the same {direction as the first covering, whereby they produce a third 
spiral layer or covering. The strip or band receives its coating immediately 
before being wound on by forcing it through a bath or vessel containing 
the pitch, gutta-percha, and caoutchouc, or other coating materials used, 
which are kept heated therein throughout the operation. Round the tube 
prepared so far they next wind or wrap a strip or band of caoutchouc 
spirally, so as to cover the last covering completely, and they secure the 
whole together by binding wire over it spirally, whereby the coated coverings 
and the caoutchouc wrapping are kept in place and protected against shocks 
and accidents of various descriptions. 

2043. F. P. J. VAN DEN OUWELANT, Paris, ‘* Ayparatus to be applied to jire- 
places for oltaining absorption of the smoke, and a beter combustion of the 
Juel employed therein.” —Dated 24th August, 1860. 

This invention consists in a new method of, and in new apparatus for, 
ting the complete combustion of smoky coals and other fuel on the 
grates of any furnace, so as to render the latter entirely smoke consuming. 
This new or improved process consists in injecting water-steam—super- 
heated or not—and heated air from above the layer of fuel in ignition. 
From these two injections equally distributed in thin sheets over the whole 
surface of the grate, it results that hot-air shall burn the particles of coal 
and the oxide of carbon constantly produced. These injections of water- 
steam and air may be effected jointly or separately. When they take place 
both at the same time (which is preferable) the patentee so disposes 
apparatus that the heated air may be self-actingly drawn in by the action of 
the stream of water. The apparatus is composed of a tube provided with 
cocks which take the required amount of steam from the dome and lead it 
into channels in the fireplace. 
2u46. G. Kersuaw, Upton Cottage, Slough, ‘‘ Medico-electric surfaces.”— 

Datel 24th August, 1860, 

An extension of time having been petitioned for, for filing the final speci- 
fication of this invention, the documents relating thereto cannot at present 
be seen. 

2050. J. NEWALL, Dukinsield, ‘‘ Apparatus for transferring the latent heat of 
steam to water or other fluids.”—Dated 2th August, 1360. 

This invention cannot be described without reference to the drawings. 
























































2054. Eviza CuTLIFFE, Upper Norwood (executrix of Henry Vaughan, Gray’s- 
inn-square, London), ** Machinery for culling corks and bungs.” —A com- 
munication.—Dated 25th August, i860. 

For the purposes of this invention it is preferred that the machinery 
should be arranged for working with four sets of apparatus for receivi 
four pieces or blanks or squares of cork wood, to be cut into four corks or 
bunys by the same rotating knife, but, if desi ed, machines may be arranged 
to work with other numbers of apparatus. The several apparatus used in a 
machine are set at equal distances apart, and it is preferred that the holding 
parts of the apparatus in each case should be arranged to receive in succession 
different sizes of pieces or blanks or squares of cork wood, and yet, in each 
case, correctly to hold or centre the same, so that the largest size of cork or 
bung which the piece or blank or square of cork wood will admit of shall be 
cut out therefrom. And in order to obtain rotatory motion to the several 
apparatus by which the pieces or blanks or squares of cork wood are held, 
the axis in each apparatus is put into connection or gear with a piston-rod, 
which, at the proper time, is put into motion by the pressure of water 
which is allowed to flow into the cylinder or vessel in which the piston 
works: provision is made for allowing the water to flow into the particular 
cylinder or vessel as soon as a piece or blank or square of cork wood has 
been introduced into the machine, and brought into position to be cut by 
the knife, which is kept constantly rotating, and, further, provision is made 
for shutting off the supply of water from the cylinder or vessel, and for 
running off that which has acted on the piston when the piece or blank or 
square of cork wood has been cut into a cork or bung.—WNot proceeded with. 


2058. M. A. F. Mennons, Paris, “* Improvements in silt- cellars, pean 
and similar utensils.”"—A communication.— Dated 27th August, 1860. 

This invention consists in the application to salt-cellars, pepper-castors, 
and other like utensils, of metallic gauze secured in a collar or frame, and 
in the addition to such utensils of a socket, to which is adapted a handle in 
wood, ivory, metal or other suitable matter. 

2060. J. H. Jounson, Lincoln’s-inn fields, London, “ Improvements in themany- 
Jacture of sheci-tin, and in the machinery or apparatus employed therein.” 
—A comimunication.—Dated 27th August, 1860. 

By this invention the process is ren dered continuous, and sheets of any 
desired length may be obtained, whilst at the same time a considerable 
economy, both of labour and material, is effected. According to this invention 
it is pro sposed to deposit the molten metal upon a fabric prepared by coating 
it w the mixture of albumen or white of egg and lamp black, or with some 
similar materials, which fabric covers the surface of a drum or cylinder, to 
which a continuous slow motion is imparted, the sheet of tin deposited thereon 
being wound off, as fast as it is formed, into the surface of a second drum 
or cylinder,.—WNot proceeded with. 

2068. J. Bineuey, Leeds, “ Hydraulic presses.” —Datel 27th August, 1860. 

The objects of this invention are, First, te provide against the danger 
and inconvenience which arise from depending upon the present ordinary 
safety-valve used in hydraulic presses, owing to its liability to stick or 
become fixed to its seat, and its tendency when opened to allow more water 
or other fluid to escape than is necessary, by this means diminishing the 
actual pressure required for the work. Another object of the invention 
is to obviate or provide against the loss and inconvenience that now occur 
when two or more presses are worked by one pump, or set of pumps. The 
inconvenience incidental to the present system arises from the force or 
power which is exerted upon one press (while under full pressure), escaping 
inte other presses which are not under full pressure, thus actually reducing 
the pressure, and undoing the work which has been previously effected by 
nicans of the pump or pumps, in the operation of injecting the water or 
other fluid into the pre ‘the above objects are effected, in the first place, 
by constructing and ad ¢ to the hydraulic apparatus a novel kind of 
saiety-valve. in carrying out invention a small ram or plunger truly 
turned and polished and of a convenient si is fitted into a cylinder, and 
made to slide smoothly in and cut of it, through a packing, consisting of a 
close collar of leather, or other suitable material. This ram is placed in 
communication with the pump or press, or one or more of them, and 
receives the pressure of the water. It is weighted or held in its place in 
any convenient manner, either by means of a spring, or by a pendulous or 
other lever, or by a weight, the particular contrivance to be employed for 
the purpose depending upon the circumstances of the particular case. The 
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motion of this ram or plunger, as the pressure increases or diminishes, is 
communicated through the intervention of rods, levers, or other contri- 
vances, to the suction valve of the pump, and when the pressure has 
arrived at the desired point, the apparatus will lift this suction valve from 
its seat, and will entirely prevent any increase of the pressure, but at the 
same time it will in no way diminish the force already exerted by the pump, 
or Which exists in the press, as is the case with the present safety-valve. 
The pressure at which the apparatus is to act is regulated and adjusted by 
means of a set screw or other means, and an index plate or pointer will 
enable the attendant to regulate the various parts of the apparatus, so as 
to cause the same to act at any pressure desired. In order to obviate the 
inconvenience and loss that arise when the same pump or set of pumps is 
made to work two or more presses, and the hydrostatic force or pressure is 
returned from any one or more presses which may be under heavy pressure, 
and conveyed to the newly-charged press or presses under lighter pressure, 
the patentee proposes in the second place to adapt a self-acting valve to 
each press; this valve will be made to open towards the press but 
will shut towards the pump or pumps, and the communications with 
the other presses. This arrangement will effectually prevent the heavy 
hydrostatic force or pressure in the heavily charged press from return- 
ing and leaving its work, but will allow the pressure from the pump or 
pumps to be ‘transmitted to, and be made to act on, the newly charged 
yress. As soon as the force on the presses is equalised, the reg ulati valve 
will allow the pressure from the pump to act upon all the presses, so as to 
continue, if required, to produce an equal pressure in all the presses. Any 
of the forms of valve in ordinary use for hydraulic or hydrostatic presses, or 
other similar or analogous purposes, would suffice for the purpose required. 
2069. A. V. Newton, Chancery-lane, London, ** Bakers’ 
cation.—Dated 27th August, 1860. 

This invention relates to the construction of bakers’ ovens with a series 
of bread receivers or shelves swung or suspended between the ends of a 
reel, which is hung within the oven so as to be capable of rotation, and 
arranged in such relation with a discharging spout as to cause the loaves or 
other articles occupying the shelves to be discharged automatically, when 
sufficiently baked, from the oven. The invention further relates to the 
arranging of a flue and damper relatively with the fire chamber, oven, and 
hot air passages, so that all dust, smoke, and gases from the fire chamber 
wil] be carried directly to the chimney, while the pure heated air is allowed 
to ascend through the oven. 

2072. J. H. Rarcuirre, Oldham, *‘ Lubricating cans or 
August, 1860. 

To any shaped can the inventor screws an air chamber having an air pipe 
extending to nearly the bottom of the can, air being supplied to the chamber 
by a pipe. The spout or feeder is screwed to the chamber, and close to its 
opening at the bottom is an opening in the chamber which passes to the 
outside, through which opening the oil passes from the can to the spout or 
feeder, the employ ment of the chaiber enabling the surplus oil and the oil 
accumulated in the air pipe to pass through the spout without destroying 
the supply of air, after which the oil passes regularly through the side 
opening direct to the spout.—Not proceeded with. 

2073. H. Manrniort, Preston, “ Fire excapes."—Dated 23th August, 1860. 

The patentee employs any convenient length of ladder, according to the 
number of storeysrequired to be ascended. On the top of the first or lowest ladder 
are fixed blocks or pulleys having ropes, by which he raises one or more 
other ladders by means of a winch placed on a projecting platform at the 
foot of the bottom ladder. To the top of the last ladder he attaches 2 frame 
by a swivel joint, hinge. or pivots, which frame serves as a mouth piece to 
the escape or canvas conductor, which is arranged so as to be outside or 
above the ladders, by which a srson can ascend the ladders, 
turn up the mouth piece to the window or place where the occupants are 
in danger, so that th “an enter and slide down in safety ; the escape or 
canvas conductor being above the ladders enables it to be placed in a more 
obtuse or slanting position than if arranged under the ladder, as heretofore 
generally adopted. 

2083. C. Ivirre, Birmingham, “ Medallic and non-metallic 
expanding dresses, &c.”— Dated 30th August, 1560. 

This invention consists in taking wire, and either corrugating or coiling 
the same, and afterwards passing it through rolls or other flattening machi- 
nery, by which means greater strength, lightness, and elasticity are obtained. 
Also in maki g strips (for the same purpose) of any required length or 
breadth from whalebone reduced to a very small substance, and hair or other 
light and elastic bodies, by laying these between two or more adhesive cover 
ings to obtain the necessary strength, by which means long lengths can be 
made possessing strength, lightness, and pliability. 

2084. J. 
1860 
This invention cannot be described without reference to the drawings. 
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Witson, Birmingham, * Laprocved warm bath.” — Dated 23th August, 


2094. E. Lockert and H. Gopwtx, Great Fenton, Stafford, ** Stacking earthen- 


ware during the process of firing.” —Dated 30th August. 1860, 

This invention consists in the employment of a *‘ saddle,” constructed as 
hereafter described, for the purpose of supporting and stacking earthenware 
in the kiln during the process of firing the same. The saddle is formed 
rather longer than the diameter of the articles to be stacked, and is provided 
at each end with a foot, the upper part of each saddle being furnished with 
recesses or holes in which the feet of the one above it rest, so as to give 
greater solidity and security to the stack. The saddles are depressed in the 
centre to suit the form of the ware, and are here provided with two ridges 
(one at each side) on which the articles of earthenware to be fired rest.—ol 
proceeded with, 

2099. W. E. Newton, Chancery-lane, London, “ Floating structures.”— 
munication.—Dated 30th August, 1860, 

The object of this invention is to produce a floating structure on which 
the platforms or roadways of bridges, lighthouses, piers, landing stages, and 
other structures may be supported above water in places where the depth of 
the water does not allow of the application of the pillars or fixed founda- 
tions commonly used for such structures. The invention consists in the 
employment for the above purpose of a series of hollow globes or cylinders, 
which are steadied by balance weights of a peculiar construction, and which 
are secured to the ground by suitable chains and anchors. These hollow 
globes or cylinders are also furnished with arms or standards which extend 
upward for the purpose of supporting the roadway, platform, or other 
structure to be erected above water. The hollow globes or cylinders are also 
provided with valves and pumps for removing the water which may find its 
way into the interior of the globes or cylinders.—Not proceeded with. 

2078. M. J. Haines, Marlborough-street, Bristol, 
28th August, 1560. 

For the purposes of this invention the inventor employs short strips or 
fillets of leather, hide, or other suitable material, cut to a width equal to 
the thickness of the intended driving-strap, and to a length corresponding 
with the width of the strap. In forming a strap of these strips or fillets 
they are laid side by side, so that the cut edges of the sides of the strips will 
form the upper and under surfaces of the strap, and the cut ends ef the 
strips or fillets will form the edges of the str: nd the several strips or 
fillets are connected together by each strip having holes formed throug 
and by the strips being then threaded together side by side, as a 
described, by preference on wire rope.—WNot proceeded with. 

2079. C. G. W. and J. Kinner, Thornhill Lees, near Dewsbury, 
bottles.” —Duted 28th August, i860. 

This invention cannot be described without reference to the drawings. 
2080. H. CHANDLER, Clement’s-inn-passage, and A, Hempsox, Southampton- 

buildings, London, ** Seats for theatres, dc.” —~Dated 2th August, 1860. 

The principal object of this invention is to facilitate the passag re of 
spectators between the rows of scats in the pits of threatres, or in other 
places where long rows of benches or seats are required, and at the same 
time to relieve the occupants of seats from undue pressure. For this pur- 
pose the inventors propose to take as many standards as may be required, 
say, for a sitting of 30 ft., twenty uprights. These they propose to cast in 
metal of such form as to enable them to support the seats and project at 
less than half the projection of the latter, and also to make them of sufficient 
height to carry a back rail to be held in position by screws through the tops 

éithe standards. At the proper height, say, about 16 in. from the floor, a 
hole is to be left in each standard, and under the seats, each of which may 
be about 18 in. by 12 in., are two bolt-holders. After the standards are fixed 
a rod will pass from one end of the seating to the other through the bolt- 
holders, securing the whole in position. When the sitters are required to 
make way, the scat is to be raised, and the occupant occupies its place. — 
—Not proceeded with, 

2082. J. Epwarps, Aldermanbury, London, 

** Buttons.” —Dated 2th August, 1560. 

This invention consists in manufacturing buttons with a pearl face, and 
with a back of a different me aterial, the two parts being rivetted or cemented 
together. 

2101. C. Martin, Isleworth, “ Construct 
—Dated dist August, 1560, 

The inventor forms this rail so that it shall have 
outline, that is to say, that it shall have three radiating axes at angles of 
120 deg. to each other ; symetrically rownd each of their axes is the web 
which terminates either ina T or bulb form, according to the particular 
application of the rail, or whether it is to be a joist, or beam, or girder, or 
rail; in like manner ‘there may be one, two, or three of these bulbs or T 
terminations as wished. To form these beams he makes use of three rolls 
placed in a triangular framing, each having its axis of rotation at an angle 
of about 60 deg., or their plane of rotation at angles of 120 dey., the peri- 
phery of each roll forming an equal and symmetrical portion of the rail or 
beam, or joist, or girder, as the case may be. He forms the chair either of 
cast or wrought-iron, and of a section similar in form to the lower or double 
portion of the rail, but with an enlarged bearing; a bolt and washer or 
plate, or other suitable contrivance, covers the outer lips of the lower bulbs 
of the rail, and holds it firm in its seat.—Not proceeded with. 


A com- 



































and C, Iuirre, Birmingham, 


vg beams, joists, girders, and rails.” 


a triangular sectional 











| the upper part of the furnace, this space being bounded on its inner side by 


| heated gases is so constructed that the inlet shall be considerably larger than 
| the outlet, thereby obtaining greater pressure and force of blast 


which is introduced into or folded over the pot, and the movable rack, when 

full of plates, and such cover is raised up with the movable rac! 

2134. G. P. WHEELER, Abinghall, near Micheldean, Gloucester, “‘ Preparing 
bleaching agents,” —Dated 4th September, 1860. 

The apparatus employed for carrying this invention into effect cannot be 
described without reference to the drawings. The main object of the in- 
vention is to expedite the bleaching process. 

2138. D. Y. Stewart, Glasgow, ‘‘ Moulds for casting.” —Dated 5th September 


2102. G. Ricnarpson, Levenshulme, near Manchester, Instrument to be wsed 
Sor ascertaining distances.” —Dated 31st Augast, 1860. 

The inventor makes this improved instrument (which in commerce he 
calls a “* Telometer”), of any suitable metal or material, with an aperture 
or apertures placed at different focuses, and diminishing in progression ; the 
said apertures are regulated by the distance or focus from the eye at which 
they are required, each of them taking in about 6 ft., the average height of 
a man; or*the apertures may be made proportionately large to suit the 
known hei ght of the object whose distance is to be ascertained. The said 
instrument may be applied to the rifle or other object, so that the person 
firing, by looking through the aperture or apertures, will know the distance 
of any object of known size to ie fired at.—Not proceeded with. 


2103. A. S. Stocker, Clifton, Gloucestershire, “ Horse shocs."—Dated 31st 
August, 1860, 

This invention consists in the employment of a combination of (part only) 
ordinary wrought-iron, and part steel, iron, piled, faggotted, welded, and 
rolled together in the same bar, and disposed in any desirable form and 
proportions, so as to make a solid bar, which shall combine not only such 
hardness as will enable the shoes made from it to bear a much larger amount 
of wear and tear than those ordinarily made, but also such a degree of 
toughness and fibre as will prevent them breaking ; or the patentee employs 
for the same purpose steel iron only, which he has found to possess a 
singular amount of toughness and hi urdness combined in the same material. 


2105. J. H. Jonson, Li, “8-nni- Loudon, “ Improvement 
ment of rane and ag ores, and inthe apparatus employed therein 
commuricition.—Dated 3ist August, 18¢ 0. 








1860. 

The patentee claims the system of making moulds for casting wherein the 
sand or mould material is held between metal ribs, or any other conventent 
projections, such projections having surfaces in contact with the pattern or 
casting, or so nearly in contact therewith as to enable the mould to be used 
a second time or oftener, with little or no renewal of the mould surface, 
substantially as described. 

2139. VavviLir, Rue de Bondy, Paris, *‘ Extracting juice from beetroot, 
&e.”"—Dated bth September, 1860. 

The beetroot or other plant being first reduced to a pulp (as in the 
ordinary system by means of a rasp or grater) is, according to this invention, 
submitted to the pressure of conical cylinders, which, acting successively 
upon the pulp, forces the juice e mtained therein to run into one rece rtacle, 
while the pulp falls into another, and this the inventor effects in the follow. 
ing manner :—On leaving the rasp or grater the pulp falls into a va, where 
it meets an iron plate pe rforated with holes of a tolerably large size, which 
arrests any filaments, while permitting the pulp to pass through and meet 
a partition which spreads it equally on the cylinders; and the juice 
obtained by their pressure passes through a metal web or textile fabric, and 

According to this invention it is proposed to treat the metallic oxides | is conducted to a funnel by which it escapes, The axles of the cylinders are 
directly in contact with the fuel by the aid of a blast furnace, The ores and | movable, and by means of an endless screw for one, and a lever for the 
fuel are well desiccated in suitable stoves arranged round the top of the furnace, | other, the pressure is increased or diminished by forcing or giving play to 
and heated by the rong aoe and are ground and agglomerated into bloc the shaft of the cylinder in its slide, An agglomeration of pulp at any 

each block containing besides the ore a sufficient quantity of wood chare | point would only separate ~ cylinders for an instant if their strength was 
or other combustible for reducing the ore, and a suitable quantity of quick | not sufficient to reduce it. A spring brings the cylinder back again im- 
lime to produce a good slag, The desiccation of the blocks is facilitated by | mediately it has passed to the next cylinders, which exercises a stronger 
placing them in openwork metal wagons, which allow the heat to circulate | pressure, and if after this operation it is believed that any juice remains in 
freely round their contents ; the furnace is charged by means of a double | the pulp, it is submitted to the action of an hydro steam press, and every 
hopper placed at the top there , so constructed that a charge may be per- | portion of the liquid driven from the pulp. —Not proceeded with, 
mitted to descend into the furnace without allowit the same time any « 
the gases or products of combustion to escape. The vi ypours of zine with the 
product ts of combustion pass off by a series of radiating passages into a con- 
densing and refrigerating ch: unber, the top of which is provide 1 with cold 
water tanks to assist the refrigeration of the zine vapours. A portion of the 
arbonic oxide which enters the condenser with the vapour of zinc is subse- 
quently directed by theaid of a suitable fan through a tubular blast heater | 
whilst another portion is directed into an annular space which ey 
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Comage vor Trary.—The new coinage for Italy is now in active 
progress, and is wholly conducted by Messrs. Ralph Heaton and 
Sons, of the Mint, Birmingham, who have contracted to supply 
12,000,000f. worth (in nominal value) of bronze coins, The coins 
are respectively, as reg value, 5 centesimi, 2 centisimi, and 1 

i ° wy, ter, 2 as regards 














artis 








‘ 5°20 and 15 millimetres 
a slightly conical cast-iron shaft, forming the upper part of the furnace and v ‘ht, 5:2 and 1 grammes, T te whole value will be divided into 
supporting the feeding hopper, and on its — r side by — haps pers Pad | three parts—\ iz., J4-16ths of 5 centesimi, 1-16th of 2 ce ntesimi, and 
ce, the annular space between being kept supplied with combustible ” ? 7 : 
poethnge _ se ~~ obun aaa then pass off re the "Tectan anus above re- | 1-16 tht of 1 centesimo, Rach denomination will be a reduc a 
ferred to. In order to check the upward draught of the furnace, and cause | of the 5-cente simi coin, which bears on the obverse the head of the 
the products of combustion to pass out at the radiating passages hereinbe- | King, with the inscription, “ Vittorio Emmanuele IT, Ré D'Italia,” 
fore mentioned, it is proposed to introduce a current of carbonic oxide near | Oy the reverse side is a wreath tied with a riband, beneath which is 
the upper part of the furnace. Suitable a ¥* — in a a letter “ M.” indicating that the coin is struck in Milan, Within 
junction with means for admitting atmospheric air for facilitating the om Ra caielca w 4 » + 5 contesimi + Maas 
ens Ra of the gases in the blast heating ‘appare ‘atus, and at the inlets for the wreath is enclosed. under a sani 0 oom imi. 1861. 
the gas into the annular space above referred to surrounding the inner shaft Navan Enareers.—The following appointments have been made 
of the furnace. The fan which it is proposed to employ for exhausting the | ginee our last :——Joshua C. Robinson, chief engineer to the Indus, 
of the machinery of the Phebe; Charles K. Renwick, 
5, to the Majestic; B. Barber, chief engineer, to the 
ge of the machinery of the Tribune; 'l'. L. Walker, 
c shie f engineer, to the Hogue; W. Rumble, inspector of machinery 































sa cons tant 
current of cold water is passed “through the spindle of the fan, which is made 
tubular for that purpose to prevent overheating. In order to regulate the 
blast a conical plug is contained inside the tuyere, and is capable of adjust- 








ment therein so as to open or close more or less the mouth of the tuyere. afloat, to the Marlborough; Walter W. Williamson, chief engineer, 

" arl roneh ¢ ury J ss, acting first-class assists i 

| 2107. S. C. Sauisit RY, Essex-street, Westminster, and J. F. Dickson, to the Mar!borough ; Henry ones, acting first cla issistiant 
Nottingham, ** Sewing machines.” —Dated 31st Augrst, 1860. engineer, to the Marlborough; Walter Ash, second-class assistant~- 

The object of this invention is to simplify double-thread sewing machines, engineer, to the Marlborough; Charles Platt, third-class assistant- 
and thereby to reduce the cost of their manufacture. This the inventors engineer, to the Marlborough; G. Purkis, acting third-class assistant- 


| effect in the shuttle machine, First, by operating the vertical needle and 





engineer, to the Majestic, for service in the Dap per; Andrew Scobie, 
W. Pratt, and J Warner, acting third-class assistant-engineers, to tho 
Marlborough; Benjamin Barber, promoted to the rank of chief engineer 

Robert Hetherington, promoted to the rank of second-class assistant- 
engineer in the Asia, as supernumerary; George Roe, acting second- 
class assistant-engineer to the Indus, as supernumerary; Thomas H, 
Punshon, first-class assistant-engineer, to the Asia, for Chanticleer ; 
John E, Rowe Townsend, acting third-class assistant-engineer to 
the Indus, as supernumerary; Stephen Vincent Bull, acting third- 
class assistant-engineer to the Asia, as supernumerary ; James Ellis 
and Charles J. Martin, promoted to the rank of acting first-class 
assistant-engineers in the Clie. 

Ramway Enaiwe Drivers AND Firremen.—On Saturday last a de- 
putation from the railway engine drivers and firemen’s short time 
movement, consisting of men belonging to all the principal lines of 
railway in the country, had an interview with the Right Hon. T, XN 


feeding foot directly from the drivi ing shaft ina peculiar manner. Secondly, 
they drive the shuttle by means of a vertical rocking spindle mounted in 
the hollow standard of the machine, and fitted with an arm that carries a 
howle working in the groove of a cam attached to the drivi ing shaft ; keyed 
to the lower end of this vertical spindle is a horizontal arm below the table 
of the machine, the rocking motion of which drives the shuttle c ve.— 
Not proceeded with. 


2120. G. Honuanns, Rochester, “ Apparatus to be used in the process of 
/ermentation.”—Dated lst September, 1860, 
This invention consists in arrangements for keeping the beer always to 
the lip or surface of the yeast cask during the fermentative process. —Not 
proceeded with. 

















2121. W. Fanos and T. Finn, Nottingham, “ Apparatus for the preservation 
of life from drowning.” —Dated 3rd September, 1860 

According to the First part of this invention jackets, vests, belts, or other 
similar apparatus employed for the preservation of life from drowning, are 
constructed as follows :—The patentees first prepare the cloth or fabric of 
which the jacket, vest, or other buoyant article is to be made with india- | Gibson, the president of the Board of Trade, The deputation was 
rubber, gutta-percha, or other waterproofing solution to render it waterproof. — ge »ompanied by Mr. Southam, LL.D., of Mancheste " and introduced 
Foe noe eed or ted it a an dition by machine? | by Mr. Massey, M.P. Mr. Massey, in stating the case on behalf of 

or in fine particles, ane wepared © eCauUcerL o 8 ce « H x . 
or appary A sg as hereafter desc ‘ribed according to the second portion of this the men, remarked that they were as a body most int lligent men ; 
that they had most important and responsible duties to discharge, 























invention. -rubber or other suitable cement is spread , , 
over the surface of the ‘prepared waterproof fabric, and the cork dust is, not only to their employers, but to the public, and more especially as 
ed on to it, and then pressed down to form an even coating. The fabric the lives of the public were in their hands; that, such being the case, 


thus prepared is then formed into tubes or pipings, which are to be filled 
with ground cork, and these tubes or pipings may be subdivided into com- 
partments to keep the ground cork in its place by tying bands round them 
at certain distances apart. These prepared tubes or pipings are then com- 
bined together with fabric into the form of jackets, vests, or belts suitable 
for being worn when required for the preservation of life from shipwreck, 
or otherwise to save life from drowning. 


it was absolutely necessary that these men should not be worked for 
so many hours together as to cause them to relax, through weariness , 
their vigilance and attention to their work, He thought their de- 
mands well worth considering, and that some remedy ought to be 
applied to render hours of excessive labour impossible. Mr. W. 
Ridings, the president of the association for promoting the ten hours’ 
movement, stated that the convenience of the men, as well as the 





2127. J. H. Jouxson, Lincoln’s-inn-fields, London, “ Moulds and coves for the i . t 1 
| casting of cylindrical articles."—A communication.—Dated 3rd September, | safety of the public, demanded the interference either of the Board of 
1860, of Trade’(if it had power to interfere) or of Parliament, to which, fail- 


“ Driving-straps.”—Dated | 


21 17. 
| 


‘a 
“ Glass 





»renosed to employ a cylinder having | 
near its lower end one or more s .ciined flanges, the whole revolving 
in a vertical position within a cylindrical chamber. This revolving cylinder 
with its spiral flange or flanges draws down the sand or material into the 
chamber, and as its revolving motion continues, and more sand or materials 
is deposited in the chamber, it gradually uses as it continues to compress the 
sand or material beneath its spiral flange or flanges to a density depending 
upon the weight of the cylinder and flanges.—Not proeceded with. 


“ Taps or valvcs.”—Dated 1st | 


According to this invention it i ing any other remedy, an appeal would be made, He quoted cases 
where a man was on his engine sixteen and eighteen hours at a 
— Mr. Gibson made numerous inquiries into the merits of the 
» He said that although he could not encourage the supposition 
th: it the Legislature would at present interfere in the matter, yet the 
case made out was undoubtedly a very hard one, He did not know 
whet extent of power the Board of Trade had in the matter, or if any, 
but he would take care that it was properly considered. The Mdepu- 
tation said that failing the interference of the Board of Trade and 
of Parliament, the only appeal they had was one of which, most 
assuredly, they did not intend to avail themselves. 

Smoke Nvuisance.—Mr. John Thwaites, the chairman of the Metro- 
politan Board of Works, was summoned, on Tuesday, before the 
Greenwich Police-court, on a charge of having, on the 8th of 
February, used, for the purposes of trade and manufacture (to wit, 
pumping water into and out of steam engines, situate at St. George'’s- 
stairs, Deptford), a certain furnace not so constructed as to consume 
its own smoke.—-Mr, Smith, solicitor, who appeared for Mr. Thwaites, 
questioned whether, as chairman of the Board, that gentleman could 
be legally made the defendant.--Mr. Maude inquired if the Metro- 
politan Board of Works was a corporate body ?—Mr, Smith replied 
in the aflirmative.—-Mr. Maude: That being so, Mr. Thwaites is 
clearly protected, as chairman of the board, against proceedings 
being taken against him individually, the whole board being r 
sponsible .— Mr. Smith explaine 11 that the engines were used for the 












JoUNSON and W. Ross, Glasgow, 
he 1s60. 


’ 





Th is invention cannot be described without reference to the drawings. 


H. J. Stanpiy, Pall-mall Bust, London, “ Improvements in the pro- 
duction of gas for illumination and other purposes, and the utilisation of 
the products arising therefrom.” —Dated 4th September, 1860. 

This invention relates to the treatment of the nitrates and other com- 
pounds of soda, potassa, and other alkaline salts, and also of the residuum 
which results from the extraction of the oxygen gas therefrom. This the 
inventor effects by combining (mechanically or otherwise) with the salt 
employed in the retort a metallic +, as iron, zinc, or other metal, and also 
in passing the oxygen gas evolved from the salt through a lixivium or solu- 
tion of the residuum remaining after the salt has been deprived of so much 
of its oxygen as will be disengaged by a moderate heat (which residuum is 
obtained from a previous charge), by which it is freed from other gases 
which have passed over with it from the retort, and which latter, combining 
with the solution, forms a precipitate the nature of which is dependant upon 
the character of the metallic base employed in the retort (which, after 
having separated it from the liquid part of the solution, is converted by 
washing and filtration into a useful pigment). And he further causes the 


2132. 











liquid part of the solution which contains alkaline matter to be evaporated, purposes of the main drainage works, aud which operations 
from which he obtains a caustic alkali.—Not proceeded with. were being carried out by the contractor to the Metropolitan 
2131. J. Hvenes, W. WinuiaMs, and J. Leysion, Brookmoor Works, Brierly | Board. — Mr. Sandison, the Government inspecting engineer, 

Hill, ** Manufacture of tin and terne plates.” —Dated 4th September, 1860, | explained the nuisance occasioned, and said that on the 11th 





granted to the present patentees, dated 
the 13th day of April, 1859 (No. 9 an invention is described wherein the 
plates, after they come from the “ washerman’s pot,” are placed in a rack in 
a pot containing hot metal, and when the rack is full, such rack is raised 
slowly, and by a steady motion, out of the pot. Now, according to the 
present improvements the rack is arranged to remain in the pot, and a 
second rack or apparatus is used to raise the several plates out of the pot, | 
and out from between the spaces of the ordinary rack. The form of this 

second rack may be varied, but it is preferred that it should consist of two 








In the specification of a patent of January he made his inspection, and three days afterwards he 
received a letter from the soa e of the Metropolitan Board upon the 
subject. On the 16th of January he went to the office of the Board, 
and there saw the assistant-engineer, to whom he explained the 
alterations required, and a period of fourteen days was allowed for 
the alterations to be completed. On the 8th of February he (Mr, 
Sandison) again made an inspection, as also on the 20th, and found 
that two “hoppers” had been put to the furnace as a re medy, but 








. ‘ " » ; ) > <coOTTe 1 ou . or 
notched bars at the lower part, with notches corresponding to the number | which were of no use.—Mr. Mande inquired to whom the engines 
of spaces between the ordinary rack. These two bars are affixed to or form bel ved—the Met litan 2 lof Work 1 . 
part of a suitable frame by which they are lowered into the pot, so that, in que stion wlonged—the Metropolitan board o orks, or the con 
when the plates are introduced in succession into the pot between the | tractor ?—A person who described himself as the clerk of the works 


replied that the engines belonged to, and were worked by, the 
Metropolitan Board.—Mr. Maude said the Metropolitan Board were 
clearly responsible, and not the contractor.—It was then agreed to 
let the summons stand over for a month, with the unde rstanding 
that the required alterations to the furnace would be made, and fail- 
ing which the Metropolitan Board of Works is to be made the 
defendant, instead of the chairman. 


spaces of the ordinary rack, the lower edges of the plates will also rest near 
their ends in the notched bars or second rack ; and when the rack is full of 
pk ites, a third notched bar is caused to be folded across the upper part of 
the ordinary rack, in such manner that the notches of the upper bar will 
receive the upper edges of the plates between the notches, and thus will 
the plates be supported about the middle of their length. This rack is then 


to be raised together with the plates out of the pot, whilst the ordinary 
rack remains in the pot. 


And in order to retain the heat, a cover is used 
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THE ENGINEER. 


Marcu 29, 1861 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Preriminary Meetinc Yesrerpay: Prices unaltered—Revvction OF 
10s. 4 Ton 1s Cur Nans— Pro Iron TrapE—InonstoNe AND Coa 
Trapes—GENERAL Manuractcrina Trapes: With France, Aus- 
tralia, South America, and East Indies. 

Meeting of the ironmasters was held yesterday 

(Thursday) in Birmingham. There was some talk at the time we 

wrote of a reduction of 10s. per ton being about to be declared. 

After,Jhowever, obtaining the best information, we arrived at the 

conclusion that no alteration would be formally declared on the 

prices that have now for some time ruled, but that every master 
might be considered—as indeed he had long been—at liberty to 
make the best terms he could with purchasers. _ In anticipation of 
such a fall as that mentioned, the cut-nail makers announced on 

Tuesday last a reduction in their articles to the extent of the antici- 

_ decline. Inasmuch, however, as they have for some time been 
uying nail sheets at quite the amount named per ton in favour of 

buyers as compared with the scale for other descriptions of sheets, 

this reduction, it is argued, could be made permanent, without any 
reference to the prices of the Preliminary Meeting. Indeed nail 

sheets have been sold in Wolverhampton in the past week at £7 a 

ton, which is 10s. a ton below the standard price of bars. 

Pig-iron is not moving to any appreciable extent, notwithstand- 
ing the period of the quarter at which we have now arrived. In 
other than the first-class descriptions, sales are only on very low 
terms. Gubbin and white ironstone, the yield of the district, is a 
little easier; good samples are realising from 14s. to 16s. per ton ; 
inferior qualities can be bought lower, but parties are not disposed 
to give way much in price where the stone contains a good per 
centage of iron. 

The coal trade is reported to be still buoyant, and prices firm at 
the following rates:—Best thick coal, 11s.; common, 9s.; lumps, 
7s. 6d.; fine slack, 2s. 6d.; heathen coal, of good quality, 11s.; and 
brooch, 8s. 6d. per ton, at the wharfs west of Dudley. On the east 
side, where the demand is brisker, prices range from 6d. to 1s. per 
ton higher. 

The general manufacturing trades of Birmingham, Wolver- 
hampton, and their districts, are without much alteration, as com- 
pared with last week. 

The trade in hardwares with France, as the result of the new 
tariff, is beginning to show itself a little. One of the first Wolver- 
hampton factors is getting up some tolerably good orders for the 
French market. 

Australia does not yet present a field for profitable shipments. In 
reference to hardwares and ironmongery we find it reported :— 
“ Invoices are difficult to dispose of even at a sacrifice; supplies are 
largely overgone, and are yet still on the increase.” In “ holloware ” 
the reports are much to the same effect, and “ without the prospect of 
amendment.” As to metals, it is stated that the shipments of bar- 
iron continue greatly in excess, and prices tend downward. It is 
almost impossible to effect sales of galvanised corrugated, and prices 
are all but nominal. Of that description stocks are very large, 
and sufficient for the ordinary demand for months. Sheet-iron, on 
the contrary, is rather scarce and wanted. Hoops and plates are in 
moderate inquiry, and are saleable at quotations. Amongst the 
quoted prices, we find rod and bar, best Staffordshire broads, B. B. 
H., £10; Scotch ditto, £9; plates, £14; sheet, assorted, £15; angle 
and T-iron, £10; hoop, £12; pig, £5. Accounts of a more private 
nature that have been received in Wolverhampton are not of quite 
so gloomy a description. They lead to the inference that stocks are 
being reduced more sensibly than might be inferred from the fore- 
going report. 

The South American trade presents almost a contrast to the other 
oreign trades. Factors who do business with that part of the world 
are tolerably busy in goods for that market. 

The advices from the East Indies show that the Bombay trade has 
mproved, the stocks on hand having been worked down; but in 
Calcutta, where the importations have not recently ceased to the 
extent observable in the Bombay market, there is still a glut of goods. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Docks at Liverroor AND Birkenneap: The “ Great Float” and its 
Adjuncts—Noxtuern Matters: South Durham and Lancashire 
Union Railway: The Tyne Improvement Bill—State or TRAvE Ar 
Suerriecp—Tne Great Easrern—Viapuct Prorosep To BE 
CARRIED ACROSS THE Mersey AT RuNcORN—SANITARY MEASURES AT 
Liverroo.: Great Improvement in the Public Health—Roya. 
AgricuLturat Society: The Approaching Meeting at Leeds—New 
VPrer at Wortninc—Licutuovses. 








Tue cry at Liverpool is still “More docks!” How great soever 
the efforts made to keep up with the trade of the port, it appears 
fairly to outstrip them. At the last meeting of the Mersey Dock 
Board a letter was read from Messrs. Bibbey and Sons complaining 
of want of quay space for carrying on their large and expanding Medi- 
terranean trade, and adding that this want will be aggravated when 
new and large steamers now building for their firm are put on. The 
letter enclosed a memorial from several shipping houses in Liver- 
pool, Manchester, and other places. A letter was also read from Mr. 

’. M. Mackay, complaining of the inadequacy of the accommoda- 
tion afforded to the trade with Australia, and urging the rapid 
completion of the Birkenhead works. It must not be supposed from 
these representations that the dock board are insensible of their 
obligations, or slow to fulfil them. Thus the Liveryool Albion, 
referring to the great works in progress at Birkenhead, states that 
the area of water-space, including the locks, passages, and outer 
entrance to the Half-tide Docks, is 166} acres ; that of the Liver- 

9001 Docks and basins being 226 acres. The quay space at 

sirkenhead will amount to 280 acres; the lineal extent of quays at 
Birkenhead will be, when completed, about six miles in length ;" that 
of Liverpool is rather more than fifteen, The depth of the sills of 
principal entrances are to be 12 ft. below the level of the old dock 
sill at Liverpool. The average high-water of spring tides being 18 
ft. 3 in. above the old dock sill, and the average of neap tides 11 ft. 
3 in., gives a depth of water by the proposed plans, at Birker head, 
of 30 ft. 3 in. at spring, and of 23 ft. 3 in. at neap tides. 

The Birkenhead Dockworks call for further notice than can be 
afforded in one paragraph. The primary object aimed at has been 
the utilisation of Wallasey Pool of the Great Float, as it is now 
called. The Great Float will have three principal entrances from 
the river, which will be subdivided into six secondary ones, as con- 
nected with the river, but five as immediately connected with the 
float itself. ‘These entrances will be as follow : — The southernmost 
one will consist of the old entrance to the Morpeth Dock, besides 
which, at a very little distance to the north, there is to be a new 
entrance. The present northwest wall of the dock is to be taken 
down, and a large additional area will be thrown in, projecting 
almost due west to near the sea-wall first spoken of, by which the 
area of the Morpeth Dock will be enlarged from four acres, its pre- 
sent size, to eleven acres. The Egerton Dock it is not intended to 
interfere with, and it will still communicate with the Great Float at 
its south-east corner, near the railway warehouses and station. The 
new entrance to the Morpeth Dock will be by two watertight basins, 
each from 85 ft. to 90 ft. wide, and between 200 ft. and 800 ft. long. 
At a distance of about 400 yards to the north of the entrance to the 
Morpeth Dock is to be the great Low-water Basin. The entrance 
to this will be about 300 ft. wide, by a length of about 600 yards. 
This, which will be open to the river, is to be connected with the 
Great Float by an entrance which, having gates at each end, forms a 
basin about 80 ft. wide and about 300 ft. long. This entrance joins 


the Great Float about the centre of its eastern boundary. The inter- 





vening space between the Morpeth Dock and the Low-water Basin 
is to be apportioned as a railway station, to which access is to be 
obtained by a railway line at each end of the Egerton Dock. This 
space is about 600 ft. wide by better than 1,000 ft. long. Still 


pier, 920 ft. in length, at Worthing, Sussex. Mr. R. Rawlinson, C.E., 
of London, is the professional gentleman consul 
The report of the commissioners on lighthouses, &c., recently 
presented, is a d t of very considerable interest. The com- 
issi 3 show that the English coasts are very insufficiently 








further to the north, and about as far to the south of 8 
Ferry as the Low-water Basin is to the north of the entrance to the 
Morpeth Dock, is the Half-tide Dock, which is about 230 yards long 
by aa 180 yards wide. This dock is to have three entrances, the 
northernmost of which, that nearest to Seacombe, is to be 100 ft. 
wide, the central one about 30ft., and the southern about 80 ft. wide. 
The Half-tide Dock communicates with the northern end of the east 
embankment, or retaining structure of the Great Float, by entrances 
of similar dimensions to those with which, at its other extremity, it 
affords access to the river. The Great Float itself, from the built 
barrier last referred to, extends, as is well known, in an irregular 
form and varying width, stretching away chiefly to the north-west, 
for better than two miles. At the distance, in this direction, of about 
a mile and three quarters it is crossed, and bounded—for the present 
at all events—by the Wallasey Bridge. Near the upper extremity 
of this vast sheet of water there are to be two capacious graving 
docks. These are to be situated in close proximity to the Canada 
Works. [We propose to recur to these great works. 

One or two matters may be noticed in the north. An extensive 
land-slip has occurred near the Beulah Viaduct of the South 
Durham and Lancashire Union Railway, and although men have 
been working night and day to make good the damage, it will 
require three weeks to remove the slip. The completion of this 
important link of the railway system has been impeded by many 
obstacles, but the line is expected to be opened early in the summer. 
The coal trade between Barnard Castle and Barras, a distance of 
sixteen miles, was to be commenced on Tuesday. It appears that 
the Lords of the Admiralty did not consider a local inquiry under 
the Parliamentary Inquiries Act necessary. The works proposed to 
be executed under the powers of the Act are—1l. The general im- 
provement of the navigation by cutting off certain points and widen- 
ing and deepening the river from the seaward extremity of the Tyne 
piers to Hedwin Streams. 2. Making and maintaining a dock on 
the north shore of the river, about forty acres in extent, and extend- 
ing from Spanish Fort to the Low Lighthouse. 3. Taking down 
and removing the old bridge of Newcastle-upon-Tyne, and making 
and maintaining a new bridge. It is stated that, notwithstanding 
the approval expressed by the Admiralty and other high authorities 
the bill will not be allowed to pass without some Iccal opposition. 

There is still much the same state of things at Sheffield. The 
continental houses are doing a pretty good business, large orders 
having arrived from Russia, for instance, for saws and edge-tools. 
The large houses in the railway spring business are fairly employed, 
and the manufacturers of engineer's and other tools for railway pur- 
poses, both for home and abroad, state that they have satisfactory 
orders on hand. 

It has been definitely arranged that the Great Eastern shall sail from 
Milford Haven on Saturday, the Ist of May, for New York. Her 
return port is expected to be Liverpool, but there are some difficulties 
in the way of this arrangement, such as the want of suitable moorings 
in the Mersey, and the immense sum which would be charged for 
harbour dues in consequence of the great tonnage of the “ big ship.” 

The Lords of the Admiralty, referring to a viaduct projected by 
the London and North-Western Company across the Mersey, at 
Runcorn, observe :—* The principal object of the promoters of this 
bill, as regards works, is to construct a railway, commencing by a 
junction with the authorised line in the parish of Runcorn, in the 
county of Chester, crossing the river Mersey by means of a bridge, 
and terminating in the parish of Prescot, in the county of Lancaster, 
by a junction with the railway of the St. Helens Canal and Railway 
Company—a total distance of about 7} miles. The Lords Commis- 
sioners of the Admiralty did not consider a local examination, under 
the Preliminary Inquiries Act, necessary in this case, the only 
interference with their lordships’ jurisdiction consisting in the 
crossing of the river Mersey at Runcorn, a particularly narrow part 
of the river, but in consequence of the great height of the banks, 
admitting of a lofty viaduct being thrown across it there. In the 
last session of Parliament a railway was proposed to be carried 
over the Mersey higher up the river, by a bridge with an open- 
ing span for the passage of vessels; but considering the traffic on 
the river it was not thought by their lordships proper to assent to 
the same, but it was suggested that a crossing might be made at 
Runcorn, where the banks of the river are so high, by a viaduct of 
such a character as would cause no difficulty or danger to passing 
vessels, It is now proposed by the company to construct a viaduct, 
to consist of three spans of 300 ft. wide each in the clear, and with 
a headway of 75 ft. at the underside of the girders, above high-water 
mark; and other waterways, of about 500 ft. more. This propo- 
sition, to a great extent, meets the requirements of the Admiralty ; 
but considering how very narrow the channel of the river is at 
Runcorn, and that the river opens out above and below, their 
lordships must require—l. That on the south side the abut- 
ment be set back, and the Castle Rock be cut off to the 
extent of 100 ft.; that there be four piers placed in the river, 
with five arches of 300 ft. span each in the clear, and with 
clear headways of not less than 75 ft. each above high-water 
mark ordinary spring tides. 2. That in consequence of the narrow 
channel of the river at the site of the crossing the railway company 
shall clear away, to low-water mark, all rocks in the bed of the river 
within 100 yards of the north end and east side of the viaduct, so 
that the waterway on flood and ebb may be improved. It has been 
stated to their lordships that the proprietors of the Bridgewater 
Canal intend to cut away or widen the river on the western side of 
the south abutment of the bridge and shore, immediately below the 
site of crossing proposed, which, if done, will admit the flood and 
ebb tides to pass more freely up and down—an additional reason, 
therefore, for the increase of the waterway at the side of the bridge.” 
The requirements of the Admiralty will entail some additional 
expense on the North-Western Company, but they propose, never- 
theless, to proceed with the scheme. 

The fe health of Liverpool—thanks to unceasing measures of 
sanitary reform—continues to improve. The mortality of 1859 was 
the lowest on record up to that time, but in 1860, with an increased 
So of 9,000, the deaths were nearly 600 fewer than in the 
ormer year. In 1850 the death rate was 27:5; in 1856, 27:3; in 
1859, 26°0; and in 1860, 24:0 per 1,000. During the ten years 
which preceded the passing of the Sanitary Act the mean death 
rate was about 32°5 per 1,000, and last year it is calculated that 
3,800 lives were saved by the remedial measures adopted. It is 
clear that while formerly one of the most unwholesome towns in the 
empire, Liverpool is now becoming one of the most healthful. 

The approaching gathering of the Royal Agricultural Society at 
Leeds is beginning to excite considerable interest in the great York- 
shire district. The meeting has been fixed for the week commencing 
July 15, The show-yard, which comprises an area of about twenty 
acres, Will be by the side of the Kirkstall-road. The draining of the 
land and the removal of the fences have already been commenced, 
and on Monday the ground was taken possession of by Mr. Manning, 
of London, the society's contractor, with a view to the erection of 
sheds, &c. The site is an excellent one, and there will be direct 
railway communication with it by means of a branch line, to be laid 
down from the Leeds and Bradford Railway, from a point near 
Armley station. This branch line and a temporary bridge to be 
thrown across the river Aire (which will form part of the line) will be 
constructed at the joint expense of the Midland, the Great Northern, 
the North-Eastern, the Lancashire and Yorkshire, and the London 
and North-Western companies. On Thursday the local committee 
decided that the trial of steam ploughs, which will commence on the 
2nd of July, shall take place uear Garforth. The land consists of 
nearly 200 acres, and is well adapted for the purpose. All other 
trials of implements, except steam cultivators, will take place, it is 
expected, on land between the show ground and Kirstall, and will be 
held simultaneously with the exhibition of stock. 

Mr. Joseph Cliff, of the Old Foundry, Bradford, has been entrusted 
with a contract for making and erecting a wrought and cast-iron 





lighted as compared with those of France; and when one hears so 
much about “coast defences” in England, the neglect, shown by the 
facts to which the commissioners direct attention, is far from 
creditable. The commissioners compare as follows the proportion 
between the number of lights and the coast line in France. The 
measurement of the coast line and of the islands in the respective 
countries, and the number of lighthouses, is taken from the 


Admiralty list. From these data the following table is con- 
structed :— 
Number of 
Country. Lighthouses Coast Line Proportion. 
on shore. Nautical miles. 
England oo cc co BIR co co R608 ce cp 1 Sor 1460 mile. 
eee nc ak os A we ose SO we on Bg OO ow 
DE oc. 6s ssw we oe EE we on BS Oe 
Framed 2c cc co co BM ce oe BV oo op 1g UB 


Hence it appears that the lighthouses in France are more than three 
times as numerous, compared with the amount of coast, as in 
Scotland; but a considerable allowance must be made for the very 
large amount of mileage afforded by the Scottish islands and the bays 
on the Irish coast, which do not require a commensurate amount of 
lighting, as a light on an island, or on one side of a channel, will often 
obviate the necessity of a light on the main land; or on the other 
side. The lights in France appear to be nearly three times as 
numerous, comparatively speaking, as those in Ireland ; but if to the 
seventy-three Irish lighthouses be added the five floating lights, the 
discrepancy is somewhat reduced. In England, too, there seems at 
first sight to be a somewhat smaller provision made for illuminating 
the coasts than in France; yet, if the forty-one English floating 
lights be added to the 171 lighthouses, as indeed justice requires, 
England will be found to provide a light for every 11°37 nautical 
miles of coast, while France furnishes one for only every 12°3 miles. 








PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra size 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Raits.—The market continues exceedingly flat, and prices unaltered. 

Scorcu Pig-1roN shows no improvement ; but little business has been 
done during the past week, and prices are a shade lower, the closing quota- 
tions being 47s. buyers cash, and 47s. 3d. sellers, three months open 46s. 3d., 
f.o.b. in Glasgow. 

Sreuter is difficult to move at £18, on the spot. 

Copper was reduced halfpenny per pound on the 26th inst. ; the present 
prices are 11d. per pound for manufactured, and £98 per ton for tough cake 
and tile. 

Tin is in very limited demand. Banca quoted £122 and £124 nominally, 
and fine Straits has been done as low as £116. 


MOATE AND CO., 65, Old Broad-street, London. 
















March 28th, 1861. 
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G.asaow, 27th March, 1861. 


There has been more animation in the pig-iron market this week, and a 
good deal of business has been done at 47s, 8d. to 47s. 74d., cash prompt. 


Some fresh speculative orders are coming in, encouraged by the more 
favourable aspect of the money market, and the absence of bad news from 
the United States. 


To-day the feeling is good, buyers at 47s. 44d. cash, sellers 47s. 6d. 
Exports last week were 8,206 tons, against 10,037 tons in the correspond- 


ing week last year, 
SHaw, THomson, and Moorz, Metal Brokers. 
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SOCIETY OF ARTS EXHIBITION. 


Tue thirteenth annual exhibition of inventions at the house of 
the Society of Arts, John-street, Adelphi, opened on Monday last. 
The catalogue contains 259 entries, representing, perhaps, a tithe of 
the patented inventions of 1860, although the exhibition is not ex- 
clusively confined to last year’s inventions, nor, necessarily, to those 
which have been patented or registered. 

The exhibitions at the Society’s house are never remarkable for 
their extent, since the whole disposable space for the 7 of 
models and specimens hardly exceeds that which a good-sized draw- 
ing-room would afford. Many useful machines are represented, 
therefore, by models of a scale of perhaps an inch to the foot, whilst 
others are shown by little glittering watchwork miniatures, protected 
by glass cases. ‘There are, however, full-sized washing machines, 
cooking ranges, mantles, printers’ cases, &c., whilst there is also a 
cylinder printing machine, that of Mr. Davies, of York Villas, 
Sydenham Park, about the size of a pocket prayer book, and said to 
be the smallest in the world, yet capable of printing ten thousand 
impressions per hour! 

The miscellaneous character of such a collection compels us to 
confine our attention to such objects chiefly as appear most important 
in connection with engineering, and those branches of manufacture 
more nearly allied with it. 

Mr. Martin, of Great Sutton-street, Clerkenwell, heads the cata- 
logue with his fire bars, to which a longitudinal rocking motion may 
be given to break up clinker, the motion of the separate bars re- 
sembling that of the warp in the power loom. Mr. Church, of the 
Gas Station, Upper Kennington-lane, exhibits a specimen of his 
patent fuel, which is as clean, and has as much heating power as 
coke, at a considerably less cost. Yates’ smokeless furnace, Wright's 
fire bars, Redfern’s boiler, Bateson’s feed water-heating apparatus, and 
an apparatus forthe same purpose by Mr. Davidson, of Liverpool, come 
next in order. Beck's excellent stop valves are exhibited also, as well as 
an assortment of flat glass water gauges, both Chandler's, and Pullan 
and Cresswell’s, either of which affords a good view of the where- 
abouts of the water in steam boilers. 

he Manchester Water Meter Company exhibit one of Chadwick 
and Frost's meters, described in Tur Engineer of August 31st, 1860 
(vol. x., p. 139). 

Messrs. John Gedge and Son, of 11, Wellington-street, Strand, 
exhibit a rival to the “ bituminised paper pipes,” to wit: Sebill’s 
water and gas pipes, manufactured by pressure in a cylinder, from a 
composition of waste slate, resin, and a small portion of animal fibre, 
or bristle. Messrs. Gedge also exhibit Sayer’s joint chair for rail- 
ways, in which a small rib is cast so as to stand up between the ends 
of the rails and prevent their “creeping” on gradients. If this rib is 
made thick enough to answer its purpose, it appears to us that a 
wider opening than is desirable must be made between the ends of 
the rails. A similar arrangement has been employed on some of the 
American railways, but the joints had to be left from 4 in. to § in. 
open. Messrs. Gedge also exhibit a jaundiced looking material, said 
to be a composition of copper, iron, and zinc, and intended to 
answer in the place of gun metal. It appears to have much tough- 
ness, and is, doubtless, comparatively cheap. It is recommended 
also for ships’ sheathing. 

Messrs. Gatwood’s, Truss, and Morris’ various railway joint fasten- 
ingsare duly represented. The latter was described in THe Enotnerr of 
15th February last. Let these gentlemen continue, as they doubtless 
are, hopeful, recollecting upon what a slender stock of useful in- 
ventions the Permanent Way Company has got on. 

Mr. Wright, of George-yard, Lombard-street, exhibits wooden 
models of railway bars, apparently intended to show that there is 
nothing like cast-iron, for the bars are not to be rolled at all. If 
Mr. Wright's plans are ever adopted in general practice, the price of 
iron is likely to be doubled, for never were such masses of that 
metal employed in connection with railways. 

Morewood's lead-coated iron-plates are exhibited. We are not 
aware for what they are recommended, for lead is more oxidisable 
than tin, and the former is not, altogether, a substance the use of 
which we should wish to see greatly extended for domestic purposes. 

Mr. Crawley, of Gracechurch-street, exhibits a miner's safety 
lamp, in which a hollow wick is employed. This application of 
Argand’s principle is said to increase the light of the Davy five- 
fold. The lamp is said to be capable, also, of burning an atmosphere 
of explosive gas without becoming heated. There are a variety of 
other ingenious arrangements, which, if not too complicated for pit 
use, appear to make up a decided superiority over anything yet 
introduced in the way of safety lamps. 

Messrs. Tooth and Yates exhibit what, at first sight, appear to be 
a couple of good-sized aerolites, but which are balls of crude 
wrought-iron puddled , machinery. We have had something to 
say of this process in former numbers, and we earnestly hope for 
its success. If good wrought-iron can be produced by mechanical 
puddling the improvement will be the greatest, commercially, since 
the application of the hot blast, whilst, socially, the machine 
puddling patent will, indeed, be the Abolition Bill, and Mr. Tooth 
the Wilberforce, in respect of the slavery which now prevails at 
every wrought-iron work in the world. The puddling machine is 
at work, we believe, at 21, Rhodeswell-road, Stepney, and the 
specimens produced look well. The patentees of the apparatus must 
prepare themselves, as they doubtless have done, for a desperate 
attack on their patent if their process be really successful. Captain 
Warren's patent of 1853, and the unusual circumstances under 
which Tooth’s patent was obtained, will all be brought forward in 
opposition to the present owners of his patent, to whom, if the pro- 
cess be really good, the whole merit of its development is un- 
doubtedly due. 

Mr. Merritt, of Rochester, exhibits a model of a pile driver, in 
which a tangent screw and worm-wheel are employed in place of 
the usual gearing. 

Mr. Walcott, of Abchurch-lane, has a model of his mode of setting 
gas retorts, of which mode several able gas engineers speak highly. 

Bryant and Cogan’s edge-laid leather-driving straps have been but 
a short time in use, but they offer some decided advantages; enough, 
perhaps, to cover their increased cost. 

De Bergue’s shearing and punching press, illustrated in Tne 
Enoineexr of January 27th, 1860 (vol. ix., p. 60), is represented by a 
small working model. Many of our engineers are already familiar 
with the admirable qualities of this machine. 

Messrs. Powis, James, and Co.'s mortising and tenoning machine 
is shown by an elegant model under a glass case. 

Weston’s differential pulley blocks, exhibited by the Messrs. 
Ransomes, of Essex-street, deserve the attention of all interested in 
hoisting apparatus. 

Mr. Robert Davison, C.E., of London-street, City, exhibits an 
ingenious refrigerating or surface condensing apparatus. 

Mr. Poulter, an ingenious journeyman printer, in a celebrated 
printing establishment in Great Queen-street, exhibits a printer's 
case and frames, which occupy much less room than the ordinary 
kind, and are, withal, said to be very much more convenient for the 
compositor, 

Mr. Herman Hirsch exhibits a model of his screw propeller, as 
illustrated in THe Enoiveer of the 22nd ult., and Mr. Crispin, of 
Stratford, exhibits a model of his eccentrical propeller, which, he 
alleges, will clear itself of rigging, &c., besides giving, he believes, 
a greater effect in proportion to its diameter and weight. We under- 
stand that this improvement will shortly be tried practically, when 
we hope to have the opportunity of laying the results before our 
readers. 

Major Rhodes shows a small tent without centre poles, but sup- 
ported by light framing, which leaves all clear within. 

Messrs. Unwin and Rogers, of Sheffield, exhibit a dangerous 
looking combination of the pocket pistol with a knife of that 
threatening description known in America as an “ Alabama tooth- 
pick.” We got out of range of this affair, which is called a “ Self- 
protector,” as fast as possible. 

There are several contrivances upon which we should desire the 
opinion of a member of the College of Surgeons before giving any 
of our Own. 





Messrs. Bell Brothers, of Newcastle-on-Tyne, exhibit several 
specimens of aluminium and aluminium bronze, and in the catalogue 
is appended a somewhat lengthy but excellent description of the 
various properties of aluminium, from Mr, Le Neve Foster's paper 
on that remarkable substance, as read by him before the Society of 
Arts, more than two years ago. 

Spratt’s lightning conductors and flat wove excitation chains 
make as good a show as they did, nearly ten years ago, in the Great 
Exhibition. |The chains are now produced at a very cheap rate—so 
cheap, indeed, that every dwelling may be protected from lightning 
as well as from a French invasion, although which is the more pro- 
bable casualty it would be diflicult to say. 

Mr. Rogers, of Queen-square, City, shows samples of telegraphic- 
cables, of which we shall not attempt to speak until we have read the 
long-promised blue-book on that subject. Mr. John Macintosh 
divides attention with Mr. Rogers in the same line. 

Dr. Wallich, of Campden-hill-road, Kensington, has a deep-sea 
sounding apparatus suspended from a stout tripod. The pen. “wo 
cups are much of the ordinary kind, only there is a stout india-rubber 
band to aid in closing them, should they not otherwise act promptly 
enough when about to be drawn up. ‘There is no central spindle for 
the plummet, and whilst this is so made as to keep its place, and to 
act as a guide in going down, it tumbles over, clear of the rest of the 
apparatus, as soon as the bottom istouched. The weight of the cups 
is the chief resistance to be overcome in hauling in. 

Perhaps the most interesting object in the whole exhibition is 
Mr. Shaw’singenious “ Thaumotrope,” orapparatus in which, in addi- 
tion to the solidity of the stereoscopic object, apparent motion is exhi- 
bited. A series of stereoscopic slides, all representing the same object, 
but in gradually varying positions, are arranged on the flat sides of 
an octagonal drum. This is rapidly revolved, on a central axis, at 
right-angles to the line of vision, and is at the same time viewed 
through the stereoscope, the view, however, being successively in- 
terrupted by the exclusion of the light between the passages of each 
pair of slides before the eye. ‘The effect is remarkable, especially 
when a steam-engine, photographed on a succession of slides at 
successive parts of the stroke, is placed before the eye. The illusion 
is hardly so | prers however, as to remove the consciousness that a 
succession of similar objects is passing before the eye. 

The relievo coverings for walls and ceilings by Messrs. White and 
Parlby, of Great Marylebone-street, are formed of a cheap, plastic, 
inflexible compound, which may be moulded in sheets of any size, 
and which, being placed on battens, secures perfect dryness. This 
compound, which has a surface almost like that of marble, will 
receive the most delicate impressions. It has been applied, we 
understand, to the covering of the gallery fronts and for other parts 
of the new music hall at Oxford. 

A good show of washing-machines is presented. In Mr. William- 
son's, of Holborn, the motion is such as to form the linen into a roll, 
which is squeezed against an elastic washboard, and which is also 
moved around at every stroke, so as to change the position of the 
clothes perhaps fifty times a minute. ‘The action is simple and novel. 
Mr. Bradford, of Manchester, and 62, Fleet-street, exhibits a machine 
in which the linen is washed by its own weight, very much as small 
castings are cleaned in a revolving barrel. 

We shall hope that before the next exhibition the Society will 
have more space at its disposal. 
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SOME ACCOUNT OF AMERICAN IMPLEMENTS AND ECONOMIC 
CONTRIVANCES. 
By C. W. Epvy, M.A., M.B., formerly Travelling Fellow of the 
University of Oxford. 

I ruink the observing traveller in America cannot fail to be struck 
with astonishment at the vast amount of work that has been 
achieved, of forests cleared, of land reclaimed, of roads and rail- 
roads, and canals constructed, and of cities built by a sparse and 
scattered population, in the brief period of time that has elapsed 
since the first peopling of the country. ‘To enumerate only afew of 
the marvels of American progress, that great scion of the English 
stock has already overspread a territory equal to all Europe in ex- 
tent; has dug 5,000 miles of canals, constructed 31,000 miles of 
railway, and built some half-dozen towns which rival in magnifi- 
cence a like number of the capitals of Europe. It has formed a 
merchant navy not inferior to our own, if the lake and river 
tonnage be (as is only fair) included in the comparison; it is be- 
ginning to rival us in foreign commerce, and has supplanted us in 
the deep-sea fisheries, grows a cotton crop that goes far towards 
supplying the wants of the world, and producesa surplus of corn 
and provisions which feeds the West Indies and the eastern coast 
of South America, besides helping to maintain ourselves and several 
of our colonies. These are great results, and are the more surpris- 
ing when itis considered that they have been achieved beneath a 
climate far less favourable to continuous exertion than our own, with 
summers whose relaxing heats unnerve the physical powers, and 
winters which, for long months together, bind nature in impene- 
trable folds of ice and snow. How, then, have these great results 
been accomplished ? how, but by the indomitable energies of that 
vigorous and ambitious race of which they are an offshoot, energies 
which are aided by an inventive faculty of a high order, and guided 
by the strong practical common sense which is their birthright. 
Place a people gifted with such powers as these on a territory so far 
severed from the old world, with all its social and political entangle- 
ments, that it may have free scope to fulfil the behest of replenishing 
the earth and subduing it, where, moreover, its numbers may be 
continually recruited by the boldest, most hardy, and adventurous 
spirits of the old world, and we need not wonder at the results we 
witness. The faculties of the Anglo-Saxon race have been de- 
veloped in each hemisphere, just as the yee exigencies of their 
situation have called them forth. John Bull having but a small estate 
for the maintenance of his numerous family, which is crowded in the 
ratio of 223 to the square mile, has applied all his powers to rendering 
this little property as productive as possible, hence the great improve- 
ments in agriculture, in the rearing of stock, and increasing the 
productiveness of land, as well as a majority of the great inventions 
in the manufacture of raw materials are his. ‘The Yankee, on the 
other hand, having a vast wilderness to subdue, to which his race 
even now bears a proportion of only eight to the square mile, has 
directed his energies to the means whereby man's feeble physical 
powers may be rendered equal to so great a task, and herein has 
shown an originality of conception, a fertility of invention, and a 
boldness of enterprise truly surprising. I recently paid a visit to 
that part of the world, and among various objects which interested 
me there and engaged my attention, were the contrivances for 
economising labour, which the necessities occasioned by the scarcity 
of labour have led our cousins to invent and adopt into general use. 
I was struck by the ingenuity of many of their implements, their 
superior simplicity of construction and cheapness when compared 
with corresponding ones amongst ourselves. For instance, that 
great pioneer of civilisation, the backwoodsman’s axe, costs in 
America 1 dol. Here I am asked 9s. for one, certainly not better 
made, nor of better materials, for there can be no better judge of the 
temper and make of an axe than the backwoodsman, and the true 
American axe is well known to stand severe frost better than ours. 
No less was I struck by the simple, ready, and yet effective ways 
which I witnessed there for overcoming difficulties, and arriving at 
results which we should only suppose attainable by more elaborate 
and costly methods. Of these implements and contrivances for 
facilitating labour I have been invited to give you some account, 
and have prepared some diagrams and little models in illustration of 
them; and here, at the outset, I must premise that I do not flatter 
myself with the idea that I am about to introduce a series of entire 
novelties to the British public. You will observe objects here with 


which many of you are, doubtless, familiar; but 1 think that 
Englishmen, whether agriculturists, mechanics, or engineers, 
are not as familiar as they should be with the methods by 
which labour may be saved and is saved elsewhere; and this is a 





species of knowledge which either of these classes, or indeed any of 
us, may find very serviceable in case we transfer our industry from 
the crowded arena of England, where labourers are plentiful, and the 
division of labour is carried to its utmost extent, to the outlyin 
and thinly-peopled parts of our vast empire, the circumstances 
conditions of which closely resemble those of America, for I think it 
will be acknowledged that many of these happy contrivances and 
ways of meeting ordinary wants—which I shall bee to describe as 
a in America, though they may be but little suited to the 
1ighly artificial condition of England—would be likely to be found 
very useful in the untamed wilds of our colonies. ‘The question in 
each case turns simply on the price of manual labour; in England 
unskilled labour is procurable at 1s. Gd. to 2s. 6d. per day: in 
America, the same class of labour is frequently not to be had on any 
terms, and if procurable, commands 1 dollar, or more, with food; and 
this, too, is its value in some of our own colonies, whilst in others, as 
the gold colonies, it is higher still. ‘There are, however, some o' 
these contrivances, of which you sce diagrams here, very applicable 
in my opinion even to the wants of England, such as the spacious 
and powerful steam ferry boats, with the ferry docks, which are 
necessary appurtenances of them, the tramway cars, which I am 
happy to see a good attempt is being made to introduce into London, 
the machinery for handling grain in bulk, the stump extractor, the 
railway horse-power, and several of these agricultural implements 
which I wouid I could persuade our farmers to try. But in my efforts 
hitherto to do so I have discovered two great obstacles to the intro- 
duction of any novelty; one is the prejudice, not confined to this 
class alone, in favour of everything English, and against everything 
foreign. Swift has said that Englishmen regard a novelty as a cow 
does a rubbing-post set up for the first time in her field; at first she 
is very shy of it, at last comes and smells at it, and finally puts it to 
its proper use, But I have found that the cow's master takes a much 
longer time than the cow herself before he ventures to smell at the 
suspicious-looking thing, Another great obstacle arises from the 
difficulty of teaching the use of any novel implement to the un- 
educated English labourer, and the jealous hatred which he entertains 
for any “new fangled” device, from his fear lest it should take the 
bread out of his mouth. I call him uneducated, for how little instrue- 
tion does he get at the village school of that practical kind which 
may best aid him in fighting the battle of life. It is notso in 
America; the scheme of,education at the excellent common schools 
which are supported by the several states and municipalities, which 
every boy and girl attends, comprises instruction in the common arts 
of life, and the physical sciences, especially mechanics and —- 
In this respect, at least, I think we need not fear to take example 
from the Americans. But to turn to the implements.. Suppose we 
first consider those used for clearing land. The first in use, as 
in importance, is the American felling-axe, which is so well-known 
in every timber region of the world. It consists of a broad, wedge- 
shaped, head, with an ample eye, inserted into which is a long 
handle of tough hickory, that famous wood which is their synonyme 
for every thing strong and tough, and which, I am happy to see, is 
beginning to be imported into England for the same purposes for 
which it is so extensively used there, viz., forhandles of implemen 
shafts, light wheels, &c. You see how exactly the handle is curv 
to fit and retain the grasp. The effect of this weapon in the hands 
of a backwoodsman is surprising, its length of handle and perfect 
balance enables him to plant his Rew with a force and precision of 
which one has no idea without seeing him at work. The head of 
this axe is, I am told, on the very pattern of the headman’s axe, 
such a one as may be seen in the ‘lower by any one who may have 
the curiosity to compare the two. Large quantities of these axes are 
made by convicts in the state prisons, and sold at a slightly remu- 
nerative price, and what can be a more appropriate occupation for 
prisoners, than to furnish the poineers of society with a cheap instru- 
ment for extending the area of civilisation. I may here observe, that 
the plan adopted in the large state prisons is to let out the labour of 
the prisoners by contract to manufacturers, who provide the a 
tools, and instruct the prisoners in their use. This lan renders the 
principal state prisons entirely self-supporting, and, what is of far 
more importance, teaches the prisoners a trade by which they may 
live when their time expires. I consider it a system well worthy of 
our imitation. 

Next in order to the felling axe comes the stutnp extractor, a com- 
pound lever of wood, strengthened with iron, 30 ft. long, with a wheel 
at each end. It is worked horizontally, as you see, generally by a 
team of oxen. The firmest rooted stump is made the fulcrum 
fastened by the centre to which, and aided by these pulleys, it ex- 
tracts all the surrounding ones. This work is usually done by 
contract at an expense of ten to twelve dollars an acre, and for a few 
dollars more the stumps are drawn into line to form fences, the most 
durable and formidable of all dead wood fences, This is the stump 
extractor most generally used; simplicity and strength being its 
great recommendations ; but I must mention another which is more 
compact and portable, therefore better adapted for going into the 
forests; it is an iron cylinder on wheels, to which the power is 
applied as to a capstan. Hale, of Owego, New York State, is the 
maker and patentee of this latter. 

I may here mention a method of applying steam power for 
felling and cutting up trees, which I have seen used, but I do not 
recommend it, because a steam engine is too complicated and 
expensive a machine to be used profitably for such _—— work as 
this. The curiosity about this is the manner in which the steam is 
conveyed through an armed flexible india-rubber hose from the 
steam chest to the cylinder, the piston rod of which is formed into a 
saw. Itis an engine more curious than useful, and not one generally 
used in America, I have mentioned one kind of dead wood fence, 
but the kind most used in America is what is there called a snake 
fence, and as this is the one which of all kinds costs the least 
trouble, and is the most readily put up in newly-cleared land where 
wood is abundant, I will describe it. It is formed by laying slabs of 
split stuff, no matter how rough, one over another with their ends 
overlapping, zig-zag fashion, till the requisite height is attained, then 
driving posts in at each side where the ends overlap, It is as ugly 
as can be, and in the States the eye gets quite weary of its mono- 
tonous uniformity, but the hard thrifty American farmer does not 
study the ornamental much. Not the least advantage that it possesses 
is that, whilst very strong against lateral pressure, it is easily pulled 
down in case of fire, or for removal of boundaries. Now, in 
Australia 1 have known many miles of expensive post and rail 
fencing burnt in a few hours, owing to the difficulty of pulling it 
down and so arresting the fire. Cheaply as this fence is put up, 60 
immense is the extent of it in the States that the total value of it has 
been computed to exceed that of all the houses and buildings there. 
It must be observed that there is difficulty in America in rearing 
live fences, owing to the severity of the cold in winter and the 
droughts of summer; the same difficulty is felt in our Australi 
colonies 

Here is an earth auger for boring post holes. It would not do for 
such posts as we put up, formed out of a young tree, with the root 
end planted in the ground, and only the part above ground squared ; 
they, on the contrary, take care to set their posts the reverse —_ to 
that in which they have grown, or upside down, because, say oy 
this prevents the moisture from the ground ascending in the chann 
in which the sap ascended whilst the tree was growing, and thus 
rotting the post. They also take the precaution of charring the end. 
I do not think this plan would be so generally adopted amongst that 
shrewd and practical people unless there was something in it. 
Portable mortising machines, worked by hand or foot, are in general 
use for boring the post when that is needed; with these, however, 
my hearers are probably familiar. The settlers in the Eastern States 
or in Canada, have a more obstinate enemy to contend with than 
timber, in clearing his land, and this is presentedby the boulders with 
which the whole face of the country, for thousands of square miles in 
extent, is overspread. These have undoubtedly been brought and 
deposited in their present localities during countless ages by ice 
drifting from the north, and no one, who has not been there, can 
form an idea of the extent to which they encumber the ground. 

It is a common saying that the principal productions of New 
England are ice and granite ; the ice, however, which has 
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the granite there, affords the means of getting rid of it,gfor in winter, 
when there is little else to do, the settlers are industriously employed 
in sledging away these boulders. In the more Southern States, where 
the snow does not freeze hard enough to allow of this, the patent way 
of disposing of them istoburythem. They dig ahole beside a great 
boulder and tumble it in, out of sight, out of mind. You may think 
that this tells tales of superficial culture; but all American agri- 
culture, and perhaps not this kind of culture only, is superficial. 
When first I heard of this way of disposing of stones by burying 
them, I thought it a joke, but, on inquiry, found it a positive 
fact, and I have no doa of its being the best method under 
the circumstances; in fact, I have so high an opinion of the 
shrewdness and practical sagacity of our Yankee friends, that I am 
disposed implicitly to believe any practice which I find in vogue 
amongst them to be that which is best suited to the circumstances. 
The settler's house is soon put up, built of plank, both wall and 
roof, and lined and floored with plank (we read of log huts, but 
seldom see them), for the saw-mill—run by steam or water, or in lack 
of these by horse power—keeps abreast of the advancing tide of popu- 
lation, and converts the logs into planks at a very trifling cost. The 
time for clearing and building is the winter, when the frozen snow 
makes as good a road for the lumber sleigh as can be desired. This, 
too, for the same reason,fis the season for carrying the crops to market, 
for at other times the want of decent roads makes this almost im- 
possible. I suppose both the best and the worst roads injthe world 
are to be met with in America; by the former I mean the plank 
roads, which are turnpike roads formed of 3-in. planks of hard wood, 
laid diagonally on a couple of stringers, the planks being fitted close 
together, but not fastened down. The common pavement in the 
country towns is also of planks. As long as these roads are kept in 
good repair they are as even as a drawing-room floor, but when 
they get out of repair they are execrable. Their cost is stated at 
about £830 a mile for a single vehicle road, and rather more than 
£400 for a double one, and they are said to last good for eight or ten 
years. The cost, however, of course depends on the kind and supply 
of timber available, and their existence furnishes a strong proof how 
very cheaply timber is worked up in America, Indeed, the cost of 
running logs through their great water-driven saw-mills is very 
trifling, and the operation beautiful to witness, the log being hauled 
up from the pond to the timber-bed by the power, sawn into perhaps 
half-a-dozen planks at once, which are passed over rollers, and 
another victim hauled up in turn, all in a very few minutes. But 
these plank roads, unfortunately, are few and far between, and the 
bad roads greatly preponderate, owing to the extreme difficulty of 
getting men to work at what is there looked on as a degrading 
employment, viz., breaking stones or working on the roads. 

e read of corduroy roads, i.e., roads formed of trunks of trees 
thrown across. They are not common, however, at least not in any 
part of the country I have visited, for I have never seen one. The 
ordinary road is merely a wide track, almost impassable in wet 
weather. The difficulty, however, of getting men to break stones 
has suggested the use of stone-crushing machines, two different 
kinds of which I have seen at work, and working well. One of 
these, that with rollers, which is adapted to crushing soft stone, is 
known in some parts of England, and is used extensively in 
America for brea os up the hard anthracite or stone coal of 
Pennsylvania; and the extent to which it is applicable for this pur- 
pose alone may be judged from the great quantity of this coal which 
is raised there, viz., eight millions of tons per annum, most of which 
is crushed by these rollers at a royalty of 1 per cent. per ton. It 
consists of two heavy iron cylinders, studded with rows of knobs of 
about 2 in. projection, the knobs on the one playing into the intervals 
on the other, as they are made to revolve in opposite directions. It 
is driven by a steam-engine, and I have seen one of about 6-horse 

ower breaking up the Niagara limestone as fast as two men could 
toep it clear. ‘The other stone-crusher is capable of breaking up 
the hardest rock—quartz, hornblende, granite, &c. It consists of a 
ponderous mass of cast-iron, against the face of which a mass of 
wrought-iron of an elbow shape moves to and fro on a toggle-joint. 
The motion is slight, but the power sufficient to crack the hardest 
nodules and boulders like nuts; the motion gathers the stone within 
the iron paws of the machine, and as it breaks up it falls through 
the gauge formed by the lower edges of the opposing masses, which 
may be called the throat. I have seen one of these at work at New 
York, and doing its work well. It was run by a 12-horse power 
engine; there had been two breaks-down, owing to the mistake 
having been committed of applying insufficient power, but with the 
12-horse powerit was working well. I have no doubt both these stone- 
breaking engines would be found useful in our colonies, But whether 
they could compete with pauper and prison labour applied to this pur- 
posein England isanothermatter. The plank roads, which I mentioned 
above, have been adopted in the Gold Colonies of Australia, and 
with them another American plan for making the best of a bad road, 
I mean the pole and thorough brace spring. This is the only kind 
of spring which will stand the shocks of the very primitive roads 
which are met with in these young countries. One form of it was 
formerly used in England, and the C spring is a modification of it. 
It consists of a tough, elastic hickoTy or ash pole, fixed at one end 
into the front of the bed of the carriage, whilst from the free end a 
stout leather thong extends to the same part of the bed; on this 
thong the body of the carriage rests; the elasticity of the pole gives 
the =a eo yd spring, and the strength is due to the strain being 
exerted at so small an angle. ‘The cabs and buggies in the New 
England States are generally hung on this plan, and all the stage 
coaches throughout the States use a modification of it, being a strap 
suspended between two such poles, or between two C springs. ‘his 
form of spring possesses this further great advantage for a young 
country, that it is formed of common materials, is therefore cheap, 
and can be easily made or repaired. A spring on this principle is 
frequently made use of for supporting merely the driver's seat in a 
wagon, for the driver never thinks of walking, and it would be im- 
possible to jog over such roads without some spring. ‘The seat is 
laid on the free ends of a couple of hickory poles, which are 
fixed at two other points into the sides of the wagon . . . 
Another very cheap and simple spring that I have seen used occa- 
sionally is merely a couple of inch boards laid on two pair of wheels, 
the axles of which are about three yards apart, the seat being placed 
on the middle, and the length of plank giving the requisite elasticity. 
When elliptical steel springs are used, they are frequently reinforced 
with a cushion of india-rubber, or a spiral spring pinned thro igh 
the centre, so that when they come down to their bearings, -his 
additional spring comes into play, The wagons (for carts are 
hardly ever seen) are the simplest things in the world, the box being 
made of those most useful contrivances, tenoned and grooved boards 
slipped into a frame, to whatever height may be requisite. The 
wheels are usually very much lighter than ours, and owe their 
strength to the fewness and simplicity of their parts, being formed 
of three or four, instead of half-a-dozen felloes, and those of the 
toughest wood, steamed and bent round by lever power. The wheels 
of their buggies and trotting wagons are frequently made of 
one hoop of this hickory, surrounded by a light tyre. These vehicles 
are remarkable for their lightness cal the great diameter of their 
wheels, which of course is doubly advantageous on bad roads, but 
they have no pretensions to elegance of shape, and the height of the 
forewheels renders it impossible for them to turn under the car- 
riage; this would never do in our crowded streets and narrow lanes, 
but does not much matter on the broad highways of a new country, 
and gives them a great advantage in going ahead. Some of these 
covered carriages resemble an umbrella on wheels more than any- 
thing I can compare them to, ‘The world is a good deal indebted to 
America for improvements in the method of breaking horses. I 
think it might also learn something from the mode of training them, 
as practised there ; the first lesson that a colt learns in America is to 
stand quiet when haltered to a post by the hour together. Now 
almost every house in a street is provided with a post and a ring to 
it, so when a person drives up to a door, he requires no servant or 
street boy to stand at his horse’s head, but leaves him quite safely 
fastened by a strap attached to the snaffle, and on market days or on 
Sundays when they drive to church, instead of putting the horses 
up, they are left in groups thus fastened; here is a great saving of 








trouble and expense. American horses are generally trained to bear 
on the rein; the faster you want them to go the harder you hold 
them in, and that enables them to lay out in the surprising way they 
do in their famous trotting matches. It is dangerous to talk in 
England of the speed of the first-class American trotters, such as 
Ethan Allan or Flora Temple make. As I could not have believed 
the pace unless I had timed them myself, I will maintain a prudent 
silence about it. As soon as you slacken the reins the horse 
slackens his pace ; and when, in driving, you throw up the reins, he 
is severely punished if he does not instantly stop and remain quiet. 
The horse is thus taught to know its master’s wishes without the 
use of the whip, and indeed he is governed by the voice much more 
than amongst us; his harness is more simple, and blinkers are in a 
great measure dispensed with ; by these plans an immensity of the 
trouble and attendance that horses in England require is saved. 
Every farmer drives his pair or team as he calls it, but hardly any 
one thinks of hiring a man to look after them. In the Northern 
States you seldom see horses driven singly ; a “ one-oss concern” is 
there one of the strongest expressions of contempt. 
(To be continued.) 


THE EXHIBITON OF 1862. 
(From the Gazette.) 
INTERNATIONAL EXHIBITION OF WORKS OF IN- 
DUSTRY AND ART TO BE HELD IN LONDON IN 1862. 
Her Majesty's Commissioners——Earl Granville, K.G., Lord 


President of the Council; the Marquis of Chandos, Thomas 
Baring, Esq., M.P., C. Wentworth Dilke, Esq., Thomas Fair- 


bairn, Esq. 
Decisions OF Her Masesty’s Commissioners on Pornts Reatina 
vO THE ExutpitioN, Marcu, 1861. 

Her Majesty’s Commissioners have fixed upon Thursday, the 
1st day of May, 1862, for opening the Exhibition. 

The Exhibition building will be erected on a site adjoining the 
gardens of the Royal Horticultural Society, and in the immediate 
neighbourhood of the ground occupied in 1851 on the occasion of 
the first International Exhibition. 

The portion of the building to be devoted to the exhibition of 
pictures will be erected in brick, and will occupy the entire front 
towards Cromwell-road; the portion in which machinery will be 
exhibited will extend along Prince Albert’s-road, on the west side of 
the gardens, 

All works of industry to be exhibited should have been produced 
since 1850. 

Subject to the necessary limitation of space, all persons, whether 
designers, inventors, or manufacturers, or producers of articles, will 
be allowed to exhibit; but they must state the character in which 
they do so. 

Her Majesty’s Commissioners will communicate with foreign and 
colonial exhibitors only through the Commission which the Govern- 
ment of each foreign country or colony may appoint for that 


F. KR. Sandford, secretary. 











purpose ; and no article will be admitted from any foreign country 
or colony without the sanction of such Commission. No rent will 
be charged to exhibitors. Prizes, or rewards for merit, in the form 
of medals, will be given in the Industrial Department of the Exhi- 
bition. Prices may be affixed to the articles exhibited. Every 
article produced or obtained by human industry, whether of raw 
materials, machinery, manufactures, or fine arts, will be admitted to 
the exhibition with the exception of 1. Living animals and plants. 
2. Fresh vegetables and animal substances liable to spoil by keep- 
ing. 38. Detonating or dangerous substances. Spirits or alcohols, 
oils, acids, corrosive salts, and substances of a highly inflammable 
nature, will not be admitted unless sent in well-secured glass 
vessels, 

The articles exhibited will be divided into the following classes :— 


Secrion 1, 


1, Mining, quarrying, metallurgy, and mineral products. 2. 
Chemical substances and products, and pharmaceutical processes. 
8. Substances used for food, including wines. 4. Animal and 
vegetable substances used in manufactures. 


Secrion 2. 


5. Railway plant, including locomotive engines and carriages. 
6. Carriages not connected with rail or tram roads. 7. Manu- 
facturing machines and tools. 8. Machinery in general. 9. Agri- 
cultural and horticultural machines and implements. 10. Civil 
engineering, architectural, and building contrivances. 11. Military 
engineering, armour and accoutrements, ordnance, and small arms. 
12. Naval architecture, ships’ tackle. 13. Philosophical instruments 
and processes depending upon their use. 14. Photographie ap- 
paratus and photography. 15. Horologicalinstruments. 16. Musical 
instruments. 17. Surgical instruments and appliances. 


Section 3. 


18. Cotton. 19. Flax and hemp. 20. Silk and velvet. 21. 
Woollen and worsted, including mixed fabrics generally. 22. Car- 
pets. 23. Woven, spun, felted, and laid fabrics, when shown as 
specimens of printing or dyeing. 24. ‘Tapestry, lace, and em- 
broidery. 25. Skins, fur, feathers, and hair. 26. Leather, including 
saddlery and harness. 27. Articles of clothing. 28. Paper, station- 
ery, printing, and bookbinding. 29. Educational works and 
appliances. 30. Furniture andupholstery, including paper-hangings 
and papier maché, 31. Iron and general hardware. 32. Steel and 
cutlery. 33. Works in precious metals and their imitations, and 
jewellery. 34. Glass. 35. Pottery. 36. Manufactures not included 
in previous classes. 

Section 4. 

37. Architecture. 
drawings. 39. Sculpture, models, die-sinking, and intaglios. 
Etchings and engravings. 

Her Majesty’s Commissioners will be prepared to receive all 
articles which may be sent to them on or after Wednesday, the 12th 
of February, and will continue to receive goods until Monday, the 
31st of March, 1862, inclusive. 

Articles of great size and weight, the placing of which will require 
considerable labour, must be sent before Saturday, March, 1, 1862; 
and manufacturers wishing to exhibit machinery or other objects 
that will require foundations or special constructions must make a 
declaration to that effect on their demands for space. 

Any exhibitor whose goods can properly be placed together will 
be at liberty to arrange such goods in his own way, provided his 
arrangement is compatible with the general scheme of the Exhi- 
bition and the convenience of other exhibitors. 

Where it is desired to exhibit pr es of manufacture, a suffi- 
cient number of articles, however similar, will be admitted for 
the purpose of illustrating the process; but they must not exceed 
the number actually required. 

Exhibitors will be required to deliver their goods at the building, 
and to unpack and arrange them at their own charge and risk; and 
all articles must be delivered with the freight, carriage, porterage, 
and all charges and dues upon them paid. 

Packing cases must be removed at the cost of the exhibitor or his 
agent as soon as the goods are examined and deposited in charge of 
the Commissioners. 

Exhibitors will be permitted, 


38. Paintings in oil and water colours, and 
40. 













subject only to the necessary general 
regulations, to erect, according to their own taste, all the counters, 
stands, glass frames, brackets, awnings, hangings, or similar con- 
trivances which they may consider best calculated for the display of | 
their goods. | 

Exhibitors must be at the charge of insuring their own goods 
should they desire this security. Every precaution will be taken to 
prevent fire, theft, or other losses, and her Majesty’s Commissioners 
will give all the aid in their power for the legal prosecution of any 
persons guilty of robbery or wilful injury in the Exhibition; but 


| 


they will not be responsible for losses or damage of any kind which 
may be occasioned by fire or theft, or in any other manner. 

Exhibitors may employ assistants to keep in order the articles they 
exhibit, or to explain them to visitors, after obtaining written per- 
mission from her Majesty’s Commissioners ; but such assistants will 
be forbidden to invite visitors to purchase the goods of their em- 
ployers. 

Her Majesty's Commissioners will provide shafting, steam (not 
exceeding 30 Ib. per inch), and water, at high pressure, for machines 
in motion. 

Intending exhibitors, in the United Kingdom, are requested to 
apply without delay to the secretary of her Majesty's Commissioners, 
at the offices, 454, West Strand, London, W.C., for a form of demand 
for space, stating in which of the four sections they wish to exhibit. 

Foreign and colonial exhibitors should apply to the Commission, 
or other central authority, appointed by the foreign or colonial 
Government, as soon as notice has been given of its appointment. 

Her Majesty’s Commissioners having consulted a committee as to 
the organisation of the Fine Art Department of the Exhibition, will 
publish the rules relating thereto at a future date. 

3y order, 
F, R. Sanprorp, Secretary. 

Offices of her Majesty's Commissioners, 

454, West Strand, London, W.C. 








THE MACHINERY OF THE WARRIOR AND 
BLACK PRINCE. 


We have compiled the following tabular statement of the principal 
dimensions of the engines and boilers of the two new iron-clad 
frigates, Warrior and Black Prince. The engines are “ trunks,” and 
are constructed by Messrs. John Penn and Son. 


ENGINES. 
Number of cylinders ... wo ove eve ove se Two. 
Diameter of do. ove ows es ove “se oo 513 in. 
Length of stroke ow ove ove eon am 4 ft. 


Nominal power ... 
Actual indicated do. ... 
Diameter of main steam 


ee» 1,250 horses. 
: over 6,000, 
pipe ... ee 32 in. 


Slide valves san ove ion oe 6 ft. long, 5 ft. 6 in. wide. 
Length of main shaft ... ove cv vos one on 30 ft. 
Diameter of do. ... a “es oe — -- 20in 
Length of screw shaft ... oe sine me ve «- 0K. 
Diameter of do... ooo ooo dis eos 18 in. 


Diameter of screw (Griflith’s)... 
Weight of do. ... oss ove see ° 
Intended number of revolutions per minute 


24 ft. 6 in, 
26 tons 


is ne bv. 

BOILERS, 
Number... rem we see pon ie oes sie Ten. 
Length of each ... in ove ove rom ine ae 14 ft. 


Width of do. 
Height of do. 


10 ft. 3 in: 
12 ft. 4 in. 


eee 


Total number of furnaces... ove ove eee ee Forty. 
Number of tubes in each boiler ove eos eve soe 440, 
Water-capacity of each boiler eee eee ove eee §19 tons: 
Two funnels (telescopic), each 8 ft. in diameter and 25 ft. above deck. 
Whole weight of machinery ... os ove eve +. 890 tons. 


Displacement of ship (loaded) ar eo ooo 9,000 tons. 


The condenser is a two-roomed space 15 ft. long, 12 ft. wide, and 
9 ft. high, the injection pipe being 9 in. in diameter. The weight 
of each trunk, piston, and parts connecting it with the crank, is 
13 tons. 

The largest cylinders yet cast whole were the four for the caloric 
ship Ericsson, each 168 in. (14 ft.) in diameter. The largest steam 
cylinders ever cast were those of 144 in. for the Haarlem pumping 
engines. Next to these is the 112-in. pumping engine at Battersea. 
The Warrior's and Black Prince’s cylinders are the largest in 
diameter ever cast for marine steam engines. ‘The next largest is 
that cast for the American steamboat Metropolis (a single cylinder 
105-in. diameter and 12 ft. stroke). Another of the same size is 
being made for the Pacific Mail Steamship Company. ‘The next 
largest in diameter are those of the La Plata and Arabia, each vessel 
having two cylinders, 103 in. in diameter and 9 ft. stroke, whilst the 
next largest are those of the Adriatic, 101 in. diameter and 12 ft. 
stroke, and the Persia, 100} in. diameter and 10 ft. stroke. The 
pumping engines at Great Wheal Vor and that at Lea Bridge have 
100-in. cylinders and 11 ft. stroke.’ The engines of the Mersey, 
Orlando, Howe and Victoria, each of 1,000-horse power, have 100-in. 
cylinders and 4 ft. stroke, and Messrs. Penn are, we learn, now 
engaged upon another pair of the same size. The Scotia's engines 
will have, we understand, 103-in. cylinders and 10 ft. stroke, and 
Mr. Vanderbilt, of New York, is understood to be about commencing 
three pairs of engines, for as many new steamships, of 100-in. 
cylinder and 16 ft. stroke. The longest stroke yet adopted for 
marine purposes is that of the American river steamboat New 
World, 76-in. cylinder and 15 ft. stroke, the Great Eastern and the 
American river boat Amenia having 14 ft. stroke. 





SCOTTISH MATTERS. 


Arter many weeks of depression the shipments of pig iron from 
Scottish ports begin to exhibit more activity. Last week's return 
comprises 10,169 tons as compared with 8,345 tons in the correspond- 
ing week of 1860. 

Several important launches have taken place from the Clyde 
dockyards during the week. Messrs. Barclay, Curle, and Co. have 
turned out at Stobeross Dockyard an iron screw 216 ft. long, 27} ft. 
broad, 15 ft. deep, 800 tons builders’ measurement, geared engines of 
112-horse power. She has been named the Dwina, is the property 
of the Leith, Hull, and Hamburg Steam Packet Company, and is 
intended for their Leith and Stettin trade—Messrs. Wingate and 
Co., of Whiteinch, have launched a brig-rigged screw of 300 tons 
and 60-horse power. She is intended for the China coasting trade. 
This vessel, named the Swatow, is the second steamer built by 
Messrs. Wingate for the same owners, and they have also another in 
hand for them, of 600 tons and 200-horse power, for which they 
have guaranteed a high rate of speed—On Saturday afternoon 
Messrs. Blackwood and Gordon launched from their yard, Port 
Glasgow, a screw of the following dimensions :—Length, 116 ft. ; 
beam, 263 ft.; depth of hold, 14 ft. She was named the 
Osborne, and was towed round into the new dock, along- 
side the large 40-ton crane, recently erected by Messrs. 
Blackwood and Gordon, where she will be fitted with a 
pair of double-acting engines, of 130-horse power, manufactured 
at their engine works, Paisley. The Osborne has been built for 
Messrs. George Gibson and Co., of Leith, for the Leith and Rotter- 
dam trade. She is the twenty-ninth vessel built by this firm, and 
the first from their new yard at Port-Glasgow. Messrs. Blackwood 
and Gordon commenced shipbuilding in 1852, in May of which year 
they launched the Best Bower, which has been engaged since that 
time most successfully in the Leith and Hamburg trade. On Thurs- 
day forenoon an iron-built vessel, of 1,250 tons, named the Memnon, 
was launched from the building-yard of Messrs. Scott and Co., 
Cartsdyke, Greenock. Her measurement is 250 ft. long, 32 ft. 
broad, and 213 ft. deep. She was afterwards berthed in the Mid 
Harbour, to be rigged as a two-masted schooner; to receive her 
engines, which have been prepared by the Greenock Foundry Com- 
pany, and also to be fitted with an auxiliary screw. The Memnonis 
owned by Messrs. Holt, Lampart, and Co., Liverpool, and when 
ready for sea will go into the Mediterranean trade. On the same 


day Messrs. Steele and Co. launched an iron screw steamer of 525 
tons, to be engined by the Greenock Foundry Company. 

No fewer than 200 men have been employed at Greenock on the 
great war vessel Black Prince. The boilers have been put on board, 
the large crane which has hoisted them about being worked with a 
donkey engine. 
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RAILWAY MATTERS. 


Tue Exeter and Exmouth line, 10} miles long, is expected to be 
opened on the first of May next. 

Tue Andover and Redbridge proprietors have appointed a com- 
mittee to investigate their affairs. 

Tue Rosedale branch of the North Eastern was opened last week 
for traflic. It connects the Rosedale Ironstone Mines with the North 
Cleveland Railway. 

A sttt has passed the House of Commons for a railway from 
Forres to Birnam. There may yet be a railway “from Birnam 
Wood to Dunsinane.” 

Tue Exeter extension line of the London and South-Western has 
been doubled between Crewkerne and Axminster, and between 
Honiton and Feniton. 

Timorny Hackwortn’s locomotive, the Royal George, cost £425. 
This engine is said to have had the first set of adjustable safety- 
valve springs instead of weights. 

Tue Smyrna and Aidin Railway will cost about £15,000 per mile, 
the whole length being 80 miles, instead of 72, as originally contem- 
plated. Mr. Crampton, the contractor, holds 26,000 shares. 

A MAN, who had accidentally taken a wrong train at Plymouth, 
last Saturday evening, jumped from it after it had gained consider- 
able speed, and was so injured that he died the next evening. 

A TAX-GATHERER at Werrington, near Peterborough, has for nine 
years defrauded the Great Northern Railway Company of between 
£60 and £70 a year by over-rating. On the discovery of the fraud 
he cut his throat. 

Ir is suggested that, in anticipation of the removal of Blackfriars 
Bridge, a noble high-and-low-level bridge be erected near it, for the 
joint accommodation of the highway traflic and the London, Chatham, 
and Dover Railway. 

Tue Scinde Railway, which is believed to be now open for traffic, 
is 114 miles long, including branches, and is estimated to cost £10,000 
a mile, although, with piers and other works, the whole expenditure 
will be about £1,500,000, 

A LENGTHY answer has been made to the charges preferred, by the 
shareholders’ investigating committee, against the directors of the 
Great Western Railway of Canada, The answer appears to be con-~ 
clusive on almost every point in vindication of the directors. 

Tne total length of line authorised for the Western of France 
amounts to 1,442 miles, of which 562 consist of old lines. The 
total capital expenditure has been £22,583,167, of which £1,603,365 
were expended in 1860. The dividend for the year 186v is at the 
rate of 74 per cent. 

Ow the Ist of January last the railways in the United States, in- 
cluding the seceding States, had an aggregate length of 31,169 
miles, and their estimated cost had been 1,177,993,818 dollars, or 
£242,385,560. The railway system of Great Britain has cost about 
one half more, or, say £325,000,000. 

Tue traffic receipts of the London, Brighton, and South Coast 
Railway for the week ending March 30th were £19,685 against 
£12,889 for the corresponding week of 1860. The increase is £6,796. 
The South Eastern Railway traffic receipts amounted to £20,961 
against £16,955, showing an increase of £4,006. 

Tue railway works commenced between Algiers and Blidah have 
been temporarily suspended. Not one-half of the shares, which 
amount to £2,200,000, have been subscribed for, and the company 
have endeavoured to enforce a clause in their contract with Sir 
Morton Peto so as to compel him to take up £1,300,000 of the 
shares. 

In the Civil Court, held at Liverpool, on Tuesday, a Mr. Fried- 
lander recovered damages for £3,000 from the London and North- 
Western Railway Company for injuries sustained in a collision at 
Roby on the 18th May last. A Mr. Crowther, of Oldham, recovered 
£55) on the same day from the same company for injuries sustained 
in consequence of the train, in which he was a passenger, being 
violently run against a brick wall near Greenfield, as long ago as 
26th February, 1860. 

Tue traffic receipts of the railways of the kingdom, for the week 
ending on the 23rd ult., amounted to £487,280, and for the correspond- 
ing period of 1860 to £465,180, showing an increase of £22,10U. 
All the metropolitan lines showed an increase, that of the London and 
South Western being £2,411, the Great Western £2,325, the London, 
Brighton, and South Coast £2,005 and the London and North Western 
£1,380. The Eastern Counties, Great Northern, and South Eastern 
showed an increase, respectively, of £638, £672, and £664. 

Tue Paris and Orleans meeting was held on Wednesday week, 
each shareholder receiving as usual, 6f. for his attendance. The 
gross receipts for 1860 were £3,017,100, and the expenses £1,674,100, 
leaving an available sum of over £1,300,000. | Besides the dividend 
and other payments, £87,260 were appropriated to the employés over 
and above their salaries. The dividend, of 20 per cent., really 
amounts to 30 per cent. per annum, inasmuch as at the amalgamation 
of the Orleans group of, railways, five of the 500f. shares were con- 
verted into eight. 

A FEW evenings since a third-class passenger on the North Kent 
Railway opened the unlocked door of the carriage and yamped from 
the train, which was then running at a rapid rate between Graves- 
end and Rochester. The circumstance could not be made known to 
the guard until the train had arrived at the next station, when a 
search was immediately made along the line, and the unfortunate man 
found alive, but with his skull fractured. Another passenger in the 
same carriage states that the injured man was asleep when he made 
his perilous leap. 

Mr. M-Connext, of the London and North-Western Railway, has 
observed a case wherein a locomotive axle broke short off next the 
hub of a solid cast-iron wheel, and where, on accidentally allowing 
the other wheel to drop suddenly afterwards, the axle broke short 
off at that end also, Notwithstanding this, the remaining central 
portion of the axle was then struck with several blows by a ram 
weighing 17 ewt. and falling 14 ft., without any symptom of frac- 
ture, and it was afterwards bent, without cracking, into an € form 
in a hydraulic press. 

Tue Great North of Scotland dividend is at the rate of 6} per cent, 
per annum. The working expenses amounted to but 36 per cent. of 
the gross receipts, the latter having been £43,039 for the half year 
ending 31st January. The Formartin and Buchan Railway, from 
Dyce Junction to Mintlaw, 30 miles, is to be opened for traffic before 
the next half yearly meeting, and the Keith and Dufftown Railway 
is also to be completed within the same time. The whole capital ex- 
penditure of the Great North of Scotland stands at £1,055,742, 
including £125,029 invested in the stocks of other companies. 

THe Great Western of Canada has involved a capital expenditure 
of £4,976,'49. The traffic receipts for the half year ending 31st 
January last were £252,824. ‘The working and other expenses were 
£121,407. Deducting interest and £25,69u for the renewal of rails, 
sleepers, bridges, &e., the balance is £52,142. The dividend is at 
the rate of 3 per cent. per annum. The increase in the receipts 
for the last half year was £45,321 over those of the corresponding 
period of 1859, the expenses being only £5,236 more, leaving a net 
increase of £40,0%5. The estimated annual cost of renewals for the 
next five years is estimated at £60,000. 

A  erter from St. Petersburg thus describes the progress of the 
several important lines of railway in the Russian territory :— 
“ Before the close of the year the section between the Prussian 
boundary and Knovno will be in working order, and, at the latest, 
the entire line from St. Petersburg to Stallupohuen, in Prussia, 
will be finished in the spring of 1862. There will then ouly remain 
the junction between Knovno and Dunaberg. Within the last fort- 
night 600,000 roubles have been sent hence to Theodosia, in the 
south-east of the Crimea, for the purpose of carrying on the works 
on the Moscow and Theodosia Railway. The Riga and Dunaburg, 
and the Moscow and Nizni lines are ready Baron Stieglitz is 
about to build his Peterhof line to Narva, and afterwards to Reval; 
Prince Suratoff will construct his line to Moscow; and Prince 
Demidoff is about to carry out one at his own expense from Perekop 
to the salt works. According to present appearances, before the 
expiry of a year a line will be complete from Marseilles to Nizni- 
Novgorod on the Volga. 





MISCELLANEA. 
P Tas visitors at the Crystal Palace, on Good Friday, numbered 

,912. 

The knitting machinery, illustrated in Tut Enerveer of the 15th 
ult., is being introduced into Manchester. 

Mr. Louis Simon, of Nottingham, has commenced the construc- 
tion of heated air or caloric engines upon Captain Ericsson’s plan. 

_Tue February duty of twenty-six Cornish pumping engines is 
given as 50,000,000 1b., lifted 1 ft. high by the consumption of 
112 lb. coal. 

Mr. Cuartes 8. Lownves, of Liverpool, known as a writer on 
engineering subjects, died at Burnett, near Bristol, on the 27th ult., 
at the age of 35. 

A New contract, for supplying the French Ministry of Marine 
with 500 tons of copper, is spoken of. 300 tons have been lately 
delivered on a previous contract. 

Tue packet steamer Ercolo, with eighty persons on board, has 
been lost between Palermo and Naples. Not having been heard of 
she is believed to have been burnt. 

Mr. D, K. Ciark’s smoke preventing apparatus was again tried 
yesterday on board her Majesty's steamer Vivid. We shall be able, 
next week, to give particulars of the results. 

Mr. Wi1am Bearpmore, for a long time connected with the 
General Steam Navigation Company, has become a partner in the 
ownership of the Parkhead Forge at Glasgow. 

Or the wines imported, in February, into the kingdom, 85 per 
cent. paid the duty of 2s. 5d., corresponding to a strength, as 
measured by the alcoholic test, of between 26 deg. and 40 deg. 

NorwitusTanpine the general duiness of trade, the makers of best 
iron, and the engine and machine makers in the midland and 
northern counties, are reported to be well occupied with orders, 

Inventors may do well to remember that, whereas the cost of a 
United States patent, for fourteen years, has heretofore been £103 to 
British subjects, it will henceforth be but £7 4s. (35 dols.) for 
seventeen years, 

Mr. E. J. Hartanp, of Belfast, has just launched a large steamer, 
the Italian, for Messrs. Bibby, Sons, and Co., of Liverpool. She is 
said to be 342 ft. long and 34 ft. beam, and is to have 250-horse 
engines by M’Nab and Co., of Greenwich. 

‘Tne French screw steamer I'lmpératrice, of 3,500 tons, and 500- 
horse power, is about to make a trial trip to Brazil. She is after- 
wards to be employed, with the Andalousie and the Cerdagne, in 
the conveyance of the mails between France and China, 

Mr. George Francis Tratn has been fined 1s. and costs by the 
Marylebone police magistrate for breaking up the xbridge-road. 
The magistrate is of the opinion that the Commission» 's of ‘1 urnpike 
Roads exceeded their powers in granting a li:ense to Mr. Train. 

Tue royal yacht Victoria and Albert steamed from Portsmouth to 
ten miles to the westward of the Needles on Saturday. Her speed was 
16} knots by the patent log, 23 revolutions beiag made. She is now 
fitted with paddle floats of American oak, 6 in. nar wer than those 
formerly in her. 

Tae consumption of gas in Paris was 33,000,000 cubic métres, or 
1,164,489,216 cubic feet of gas in 1855, 44,000,000 cubic métres in 
1856, 52,261,000 in 1857, 57,920,000 in 1858, 63,015,000 in 1859, and 
70,348,600 cubic métres, or 2,482,429,880 cubic feet in 1860. A cubic 
métre is 352875 cubic feet. 

Tue steel-plated frigate Invincible was to have been launched 
yesterday at Toulon. Another, built of iron, which being covered 
with teakwood, is then plated, is also about to be launched, and two 
new steel-clad frigates, the Heroine and the Surveillante, are about 
to be laid down at L’Orient. 

Accorpina to Mr. Ralph Moore, mining engineer, of Glasgow, 
the best of the Scotch-made pumping engines lifts only 18,333,333 lb. 
1 ft. high by the expenditure of 112 1b. coal, equal to 121b, coal per 
effective horse power per hour. Another lifts but 13,000,000, and 
a third 15,000,000 with the same coal. 

Mr. Scorr Russen. obtained a verdict, on Thursday week, 
against the Great Ship Company for £18,000, the amount of the 
award made last summer in his favour. The verdict, entered by 
Lord Chief Justice Erle, sitting at Kingston, and who heard the 
case in the absence of a jury, is subject to the opinion of the court 
upon the points of law. 

THe plated frigate Couronne has been launched at L’Orient. She 
was placed on the stocks in the year 1859, and was built 
under the direction of M. Audenet, naval engineer. The length of 
her keel is 240 ft., her deck 261 ft.; the height of her port-holes from 
the water is 15 ft. She is said to be the best appointed ship of war 
yet constructed, whether for attack or defance. 

Messrs. Ropert Napier and Sons, and Messrs. Inglis, of Glasgow, 
the Greenock Foundry Company, of Greenock, Messrs. Summers 
and Day, of Southampton, and Messrs. Humphreys and Tennant, 
of Greenwich, are building marine engines for the Government. 
It was only recently when Messrs. Penn and Son, Messrs. Maudslay, 
and Messrs, Ravenhill, Salkeld, and Co., had all the Admiralty 
orders for marine engines. 

Tne Mining Journal reports the successful application of Bastier’s 
chain-pump at the Wheal Concord. This pump is said to cost but 
about 5 a, tee as much as an ordinary pump of the same capacity, 
and to utilise 90 to 92 per cent. of the power expended in working it. 
The difference between Bastier’s and other chain-pumps is chiefly 
that, in the former, the discs are made of india-rubber, instead of 
leather or other material, and that the rising tube is contracted at 
intervals, so as to form a series of cylinders and pistons. 

Two letters have appeared in the Times, stating that the existence 
of natural oxide of silver has been fully demonstrated, and one of 
the writers adds that there are millions of tons of “ gozzans” in 
Cornwall, all known to contain from 5 oz. to 13 oz. of silver in its 
natural state, whilst, in the form of an oxide, they contain from 
54 oz. to 216 oz. (some, even, very much more) of silver. Mr. F. 
Squire, it is stated, discovered the argentiferous wealth of the 
“ gozzans ” some two years ago, and he has also discovered a method 
of separating the silver. Nous Verrons. 

THE screw steamer Amalia, of 1,800 tons measurement, built by 
Messrs. J. and G. Thomson, of Glasgow, is being fitted at Liver- 
pool with a set of Ramsden’s boilers, to work up to 1¢0 Ib. per inch, 
containing 350 tubes, 6 in. diameter, and 6 fi. 3 in. long, and having 
144 square feet of grate. The boilers occupy a space, excluding 
stoke-holes and passages, of 20 ft. by 16 ft. 6 in., and have been 
tested to 210 lb. pressure. The engines have four 43-in. cylinders, 
2 ft. 6 in. stroke, the steam being admitted at full pressure to them 
> They will be worked expansively, and have a surface con- 
denser, 

Tue manufacture of soft steel, by melting scrap wrought-iron 
along with charcoal, was practised nearly or quite fifty years ago by 
the late Mr. David Mushet. Mr. J. B. Howell, who has made a good 
deal of this kind of steel, calls it “homogeneous metal.” It has 
been made by many other metallurgists and amateurs, often with 
the addition of black oxide of manganese, prussiate of potash, common 
salt. salammoniac, brick-dust, &c., and it has formed the basis of a 
goodly number of patents. Mr. Nimmo, of Glasgow, has just re- 
patented the process, employing, as usual, 8 ounces or 10 ounces of 
charcoal and 4 ounces of black oxide of manganese to every 40 Ib. 
ofiron. ‘The process is very destructive of melting pots. 

Tue following appointments of naval engineers have been made 
since our last:—Francis E. Julian, promoted to the rank of acting 
first-class assistant-engineer, in the Centaur; G. L. D. P. Keeling, 
promoted to the rank of acting first-class assistant-engineer, in the 
Jason; W. C. Brewer, promoted to the rank of acting second-class 
assistant-engineer, to the Asia, as supernumerary; 8. G. Hill, third- 
class assistant-engineer, to the Hornet; J. Lyon, paymaster, to the 
Hawk. Edward Topping, Robert Roots, William W. Watts, and 
William H. Phillips, acting third-class assistant-engineers, to the 
Asia, as supernumeraries. 8, E. Derrick, second-class assistant 


engineer, to the Weser; and Julian Taplin, second-class assistant- 
engineer, to the Cumberland, for service in the Griper; John 
Ker, second-class assistant-engineer, to the Asia, as supernu- 
remge= h ——— Crichton, acting third-class assistant-engineer, to 
inburgh. 
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NOTES AND MEMORANDA. 

Piovens for export are made and sold in England for a guinea. 

Aw alloy of antimony and iron may be ignited by filing merely. 

Aw alloy of tin and copper is as hard as steel, bat is very brittle. 

Tue invention of the hydrometer dates back to the fifth century. 

One-TuHIRD lime to two-thirds burnt clay makes a strong hydraulic 
cement, 

A wire suspension bridge over the Garonne has been lately blown 
down in a gale. 

Larp-o1 can be deodorised by boiling it with a small quantity of 
carbonate of soda. 

Tue average duration of block pavement in the City has been 
stated as eight years. 

Many of the rivers in Siberia are lined at the sides and bottom 
with a constant crust of ice. 

Ir has been stated that it is impossible to puddle iron containing 
any admixture of copper. 

Inpta-RuBBER dissolved in benzole forms a pliable cement for 
uniting cloth to india-rubber. 

Tron is said to have been successfully welded after being heated by 
electricity to a dull red in vacuo. 

A compounp of lead and gold is very brittle, notwithstanding the 
great ductility of these metals separately. 

Tue tobacco crop of the United States for 1860 amounted to 
195,000 hogsheads, valued at 10,000,000 dols. 

Srerm oil is the lightest of the fixed oils, its specific gravity, by 
which its purity may be tested, being about °3878. 

A very free flowing black varnish is made with 1 pint of Canada 
balsam, 4 of bitumen (Judea), and 4 of chloroform. 

Pure iron, when in combination with arsenic and phosphorus, 
may be melted in an iron pot without adhering to it. 

A @as exhauster was once worked at the Johnstone Gasworks by 
a small air-wheel driven by the draft in the chimney. 

THE price at which Sir William Armstrong has offered to furnish 
his 12-pounder guns to Government is £112 6s, 8d. 

Siver is hardened by the addition of a little copper, whilst copper 
is rendered more tenacious by the addition of a little silver, 

Besives a 60 in. steam pumping engine, there are, at the Wheal 
Arthur, two water-wheels of 36 ft. and one of 40 ft. diameter. 

Tue Warrior's two-bladed Griflith’s screw, 24 ft. 6 in. in diameter, 
is of brass (aithough the hull is of iron), and weighs about 26 tous. 

Nitrate of silver is made by dissolving metallic silver in nitric 
acid. Silver coin generally contains a considerable portion of 
copper. 

Twenty indicated horses power will work a sugar mill, having 
rollers 5 ft. long and 28 in. diameter, making 2} revolutions per 
minute, 

Tue glass pendants for chandeliers are made by fusing glass in a 
suitable furnace, then squeezing them in brass dies, which are kept 
very hot. 

In the museum of Copenhagen there is a mass of amorphous 
native silver weighing about 500 Ib. It was obtained from a mine 
in Norway. 

Wirnu feed water, containing mineral matters in solution, the 
Giffard Injector incrusts in the annular water passage around tho 
steam nozzle. 

A pam of Jonval turbine water-wheels, of the large diameter of 
9 ft., are now being put in at the Fairmount Waterworks, Phil- 
adelphia, U.S. 

From 4,800 revolutions to 5,200 revolutions per minute are com- 
mon speeds for self-acting mule spindles, making, respectively, 3's 
weft and 36's twist. 

Tue French Government prohibits the employment of more than 
18 per cent. of lead in the manufacture of pewter, owing to tho 
poisonous qualities of the former metal. 

Mr. Steruenson’s original design for the two 450 ft. arches of tie 
Britannia Bridge contemplated a rise of but 30 ft. in each arch, the 
springings being 70 ft. above the water. 

A Ciyprspate horse, weighing 1,777 lb., has been taken to America 
where he has won numerous prizes at the agricultural fairs. He had 
taken a prize of £50 at Glasgow in 1855. 


Proressor Fanrapay lately exhibited a candle recovered from the 
wreck of the Royal George, after many years of submersion. Its 
burning qualities were not at all impaired. 

Tue first locomotive built with inside cylinders and a crank axlo 
was the Globe, by Timothy Hackworth, in 1829. She was run on 
several occasions at the rate of fifty miles per hour. 

Rep fogs, containing a large quantity of cinnamon-coloured dust, 
are occasionally met with on the Atlantic, near the Cape de Verde 
Islands. This dust has been found to consist of infusoria, whose 
habitat is South America. 

Tue caloric ship Ericsson, at the time it was tried at New York, 
was said, by those who had the means of knowing, to bave steam 
boilers on board in which a pressure of 90 lb. per square inch was 
maintained during the trials. 

Messrs. Bain anp Wyute, of Glasgow, have just completed a 
Condie hammer, with 5 ton head and 6 ft, fall, for a Birmingham 
ironworks. The main valves are moved by a sinall steam piston, tho 
motion of which is controlled by very small valves. 


Mr. Bourne was the first, we believe, to make single-cylinder 
engines for screw vessels. ‘Chis kind of engine is now generally 
adopted in America for screw vessels, being lighter and simpler than, 
and equally as effective as double-cylinder engines. 

Dovs.e puddling furnaces, at which two puddlers work, are largely 
used in the American ironworks. Heating ovens, also, are in many 
cases employed to heat the pig before placing it in the puddling fur- 
naces, the waste heat of the latter going to the ovens. 


In the best forms of superheating apparatus the tubes and plates 
are somewhat thicker than those for boilers. A thickness of } in. 
for a 2-in, superheating tube is reckoned about right. This is to 
provide against the increased wear of such apparatus. 


An American savan has come to the conclusion that the Gulf 
Stream is of subterranean origin; that its progress, in a certain 
direction and rate, is caused by the shape and revolutions of the 
planet, and that it is heated by interior volcanic fires, supplied from 
the igneous portions of the globe. 

A kee of gunpowder, exploded on the crown of an arch of ma- 
sonry, will generally destroy it. ‘Che philosophy of this phenomenon 
is that a temporary partial vacuum is created, by the explosion, over 
the arch, the voussoirs of which are immediately forced upward Ly 
the preponderating pressure of the atmosphere beneath. 

Mr. Bourne's air pump buckets, for engines of moderate power, were 
made as solid pistons of brass, very wide on the edge (say one half 
the diameter in width), into which three or more grooves were 
turned to hold water, and these were sufficient to secure tight pack- 
ing. The same kind of piston has been lately proposed for 
locomotives. 

Mr. Goocn employed a 12-in. balance-piston for the backs of 
locomotive valves where the exhaust port was 13 in, by 3} in, aud 
the steam ports each 13 in. by 2 in. The area of the three 
ports was 97} square inches, that of the balance-piston being 113 
square inches. ‘I'hese balance-pistons were soon abandoned, Mr. 
Bourne employed one of 21 in. diameter, having an area of 3103 
square inches for three ports, each 4} in, by 24 in. and having a 
total area of 824 square inches. In this case the valve was partially 








lifted from its seat at every stroke. 
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STEAM ENGINE GOVERNORS. 


Wirs an ordinary governor, by placing on the shaft a a lever and 
ball 4, the s of an engine may be varied from 10 per cent. to 15 
per cent. without any other alteration. Supposing the governor so 
constructed that, when the balls are in middle position, as shown by 
full lines, the speed of the engine is 36 strokes per minute, and it is 
desired to run 88, then, by placing the lever and ball in position 
indicated by full lines, this is immediately effected. If it be required 
to run slower, then lever and ball must be placed as shown by 
dotted lines. The ball is made to slide on the end of lever, to allow 


f greater nicety of adjustment in varying the speed. 








When water-wheels or turbines are working together with steam 
a it frequently happens that when the proper speed is attained 
or the water-wheel the governor is not in the middle position, but 
may be much higher, and nearly closing the throttle-valve, or it 
may be much lower, and leaving the valve nearly full open when the 
machinery is already at too great a speed. This simple contrivance 
has been often applied by Mr. M. Jackson, of Zurich, in such cases 
with complete success. . 








RUSSELL AND BROWN’S REGULATING VALVE. 


In this invention, by Messrs. Russell and Brown, of the Crown 
Tube Works, Wednesbury, it has been sought to apply a means for 
giving off steam of any graduated pressure below that in the boiler, 
to one or more engines, whilst the full boiler pressure is being main- 
tained on another engine or other engines. ‘Ihe same description of 
regulating valve is equally applicable to heating apparatus, &c. 
In the itlustration, the inlet be steam at high pressure is on 
tho left-hand side, and on the opposite side the larger 
outlet at any lower pressure required; (©, equilibrium valve, to 
which is attached the piston D, working in the cylindrical part E; 
F is a spiral spring, to regulate the opening and closing of the 
valve C, the spring increasing the power for opening the valve, and 
the steam, acting upon the piston at the required pressure, forcing it 
down. By thus compressing the spring, and partially closing the 
valve, sufficient steam is allowed to pass to keep the engine going at 
the pressure required, 
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The spring is held by the cap G, made to work freely in the 
cylinder, and kept in its place by the lever H and weight K, the 
lever H having a forked end to pass over the centre pins L, and so 
bear on the cap G, allowing the piston, with its centre pin L, to 
work freely with the action of the steam and spring. 

When the engine is stopped, the steam in the outlet side ef the 
valve will rise above the working pressure, forcing the piston and 
spring down, depressing the lever, raising the weight K, and com- 
pletely closing the valve so long as the pressure remains on the 
piston. Should anything prevent the valve from closing, say a little 
dirt on either of the faces, the safety-valve M will lift and allow the 
surplus steam to escape. 

This valve can be madé a shutting-off valve at any moment by 
raising the lever weight K. : 


Tuckinc Axo Prarmine Guine Sewing Macnine. — Warren L, 
Fish, of Newark, N.J., has secured an American patent for an in- 
vention, which consists in an improvement in tucking and plaiting 
guides for sewing machines, whereby the edge of the fold of the 


GREEN & ASBURY’S MACHINERY FOR MANUFACTURING BOILER TUBES. 
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Tus invention by Charles Green and William Asbury, of Bir- 
mingham, has for its object improvements in machinery for 
manufacturing tubes for tubular steam boilers. For these purposes 
tubes suitable for tubular flues of steam boilers having been made in 
the ordinary manner are caused to be indented in a spiral direction 
by machinery arranged in the following manner:—Each tube is 
plugged or filled at its two ends with plugs, and then mounted in a 
lathe constructed and arranged in such a manner as to cause the 
tube to rotate, and at the same time to give motion to a sliding rest, 
which has a cylindrical passage through it corresponding with the 
external diameter of the tube, and allowing the tube to pass through 
and turn therein. An opening is formed in the side of the sliding 
rest to admit of a roller or pressing tool being constantly pressed 
against the tube, and such pressing tool travels with the sliding rest. 
By these means a spiral indent is formed around the tube, the incli- 
nation of such spiral indent to the central axis of the tube depending 
on the speed at which the tube is caused to rotate compared with the 
speed at which the sliding rest and pressing tool are caused to move 
along the tube. The two ends of each of the tubes may be 
left for any length without any spiral indent, and, consequently, the 
spiral indent around each tube may occupy a greater or less length 
of the tube. 

Fig. 1 is a front view; Fig. 2 a plan; and Fig. 3 a section of an 
instrument used in combination with a lathe in carrying out this in- 
vention. The instrument a is fixed to a slide rest of a lathe, and 
moves with it. The centre line of the opening 6 through the head 
of the instrument @ coincides with the centres of the lathe about 
which the tube is by the working of the lathe caused to rotate. 
Through the front of the upper part of the instrument a is formed a 
slot or opening to receive and allow the periphery of the roller d to 
press more or less on to the tube e according as it is desired to make 
the spiral groove in the tube more or less deep. The roller d is 
carried by a handle d', which, as before stated, is fixed in the holder 
of the slide rest of the lathe in like manner to that in which other 
tools are fixed to the slide rest of lathes. ‘The tube e, before being placed 
ina lathe, is plugged at its two ends, and it is caused to rotate in the 
lathe in the ordinary manner, and according to the speed of rotation 
of the tube, and the rate at which the slide rest with the instrument 
ais moved along the bed of the lathe, so will the spiral indent or 
groove formed in the tube be inclined more or less to the axis of the 
tube. By the ordinary gearing of lathes, it is well known that the 
relative speeds of the rotation of the work and of the sliding of the 
rest may be varied, and such variations will be made in respect to 
the gearing according to the angles it is desired to give the spiral 
groove or indent of each tube. 





JOBSON AND RANSOME’S IMPROVEMENTS IN 
PRODUCING MOULDS FOR CASTING. 


Turs invention, by Robert Jobson, of Dudley, and R. J. Ransome, 
of Ipswich, has for its object improvements in apparatus used in 
producing moulds for casting. For these purposes, in order to pro- 
duce moulds for casting cog or toothed wheels or other articles, the 
patentees employ (as has been practised heretofore) a plate having a 
passage through it exactly fitting the pattern; and in producing a 
mould sand is rammed around the pattern, which at that time is 
caused to project up above the surface of the plate, and the pattern is 
subsequently withdrawn through the hole or passage. In many 











cases the producing plates, such as above described, in the ordinary 
manner is costly. Now, according to this invention, the opening in 
the plate is formed somewhat larger than is required for the passage 
of the pattern and without reference to the peculiar contour thereof, 
and afterwards when the pattern is in its place, a fusible metal or 
other material is poured or filled into the space between the pattern 
and the plate. Provision is made for holding or retaining the 
introduced metal or material securely within the opening through 
the plate. By these means the openings through a bed-plate or 
surface on which a mould is to be made, and the pattern withdrawn 
through such plates or surfaces, will be made more correctly, and at 
the same time more readily and cheaply than heretofore. 

Fig. 1 represents in plan a portion of the surface of a bed plate or 
table suitable for having moulds formed thereon, when that system 
of making moulds is resorted to which consists in withdrawing the 
pattern from the mould through a bed plate, or table. Heretofore 





tuck or plait is kept infullibly at a uniform distance from the needle. 


when employing such system of making moulds, it has been usual 
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to make the openings or passages through the bed plates or tables 
accurately to correspond with the pattern, by cutting or forming 
such passages or openings through the materials of which the bed 
plates or tables are formed, which is often very expensive; now, 
according to the present invention, the openings or passages 
through the plates or tables on which moulds are, as above stated, 
made of larger dimensions than the patterns, and the requisite 
accuracy for fitting the patterns is obtained by running in metal or 
other suitable material, and thus filling up the spaces between the 
patterns and the openings in the tables or bed plates, provision being 
made for holding the parts or fillings thus cast or introduced, in 
order for the time that such filling parts may form parts of the bed 
plates or tables on which the moulds are made, and through which 
the patterns are drawn when the moulds have been made. a, a, is 
part of a plate or table suitable for having a mould made thereon ; 
6, b, is part of the pattern; and ¢, e, is the filling of metal or other 
suitable material, between the table or plate and ‘the pattern; and 
in order to hold the filling c, c, securely to the table or plate a, a, 
it is preferred to form the table with a groove, as is shown in 
section at Fig. 2. It is also preferred to employ a readily fusible 
metal, and to run the same in at the openings d, d, which are so 
formed as to hold the ring of filling thus produced from turning round 
within the opening or passage through the table or plate when the form 
of such opening or passage is circular, as is the case in the example 
shown in the illustration, but other modes of holding the filling metal 
or material may be resorted to, and in place of making the filling 
c, ¢, in one piece, it may be formed or cast in sections. In cases 
where the pattern is of a ring shape or open in the centre or other 
part, the table or bed plate may be made with a part of its surface 
suitable for entering into the interior of the pattern, as has hereto- 
fore been practised, but such parts need not be made so accurately as 
to fit the interior of the pattern, but on the contrary, the space or 
spaces between such inner parts of the bed or plate and the interior 
of the pattern may be similarly filled to what has been above de- 
scribed with metal or other suitable material, so as to admit of the 
pattern being drawn through the table or plate, leaving the central 
or interior part of the table, as well as the parts exterior of the pat- 
tern, properly held and supported. Or, where the interior open 
portions of the patterns are small, they may be wholly formed by 
running in fluid metal or other material, so as to form such part of 
the bed plate or table in a manner suitable for the pattern to be drawn 
through it, in which case suitable supports are to be provided for 
supporting and upholding such parts of the table or plate, as has 
heretofore been the case when separate parts of the table or plate 
have been used. Various materials and metals may be used for fill- 
ing the spaces between the tables or bed plates and the patterns used 
therewith, but it is preferred to employ an alloy of metal consisting 
of eight parts of tin, four parts of lead, and one part of bismuth. 








Mancnester Borer Assocration.—The monthly report of Mr. 
L. E. Fletcher, chief engineer of the Manchester Boiler Associa- 
tion, contains the following observations:—“ During the last 
month six special visits have been made, and 199 ordinary visits, 
making a total of 205 visits. Nine boilers have been examined 
specially, 504 boilers have been examined externally, 24 internally, 
and 21 thoroughly, making a total of 558 boilers examined. One 
engine has been examined specially, and 435 at ordinary visits, from 
30 of which indicator diagrams have been taken. The following 
are some of the principal defects which have been found to exist in 
the aforesaid number of boilers inspected, and to which the attention 
of the owners has in each case been called, not only at the time of 
the visit, but also by a subsequently written report:—Fracture, 
10 (two dangerous); corrosion, 10; safety-valves out of order, 
26 (two dangerous); water gauges ditto, 27 (three danger- 
ous); pressure gauges ditto, 13 (one dangerous); feed apparatus 
ditto, 5; blow-off cocks ditto, 23; fusible plugs ditto, 4; furnaces 
out of shape, 10; over pressure, 1; deficiency of water, 3 (one 
dangerous); total, 132 (nine dangerous). Boilers without glass 
water gauges, 9; without pressure gauges, 6; without blow-off 
cocks, 11; without feed check valves, 53. Although nothing of 
startling interest has occurred during the past month, still the ordi- 
nary working of this association during that period has shown the 
commercial value of a regular system of boiler inspection, and thus 
that it has an importance entirely apart from all considerations of the 
saving of human life and property endangered by boiler explosions. 
In illustration of this it was stated that several boilers have been 
met with, the proprietors of which had gone to the expense of having 
them fitted with brass scum and mud, or blow-out taps, as well as 
the full complement of necessary mountings, and who were under 
the impression that these were properly attended to, and that all was 
done that could be to keep their boilers free from deposit, and pro- 
mote their efficiency and durability ; while upon inspection, however, 
it has been frequently found that these scum and blow-off taps have 
been quite neglected, and have become choked up with sediment. 
This has taken some of the proprietors quite by surprise, and they 
have felt obliged by being undeceived. Some blow-off taps are 
found to be quite dangerous from their construction, the shells 
being of cast-iron and the plugs of brass, which, on account of 
their unequal expansion, stick as soon as they are opened, and can- 
not be closed again, and thus the whole of the water is blown out, 
the furnace-crowns left dry, and the fires have to be drawn. Three 
tubular boilers were examined during the last month which have 
been so injured as to run a stream at the tube ends and other places, 
mainly from the neglect of suitable blowing out, and will require @ 
removal of all the tubes, and a large outlay upon them before they 
will be again fit for use. The value of scum pipes was pointed out, 
not only on account of their beneficial effect on the boilers them- 
selves, but also on the piston and slides of the engines, by prevent- 
ing a quantity of earthy matter being carried over in small particles 
with the steam. It was stated that the water should be blown off 
from the surface when it is in a state of ebullition, and from the 
bottom when in a state of rest.” 
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PURCHAS’ RAILWAY BRAKES. 
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Tus invention by Albert Purchas, and communicated to Samucl 
Purchas, of Worcester, consists in the peculiar way of arranging or 
applying brake friction to the periphery of the wheels of railway 
carriages, while a train of such carriages is in motion. And this is 
effected by the compression of the buffers, which brings the brakes 
into action, and which brakes are relieved when the progress of the 
train is sufficiently arrested by the expansive force of the buffer 
springs. 

Fig. 1 represents a sectional side view of as much of the frame- 
work of a railway carriage as is necessary for illustrating the improve- 
ment. ; 

A, A, is the side rail, or what is technically named the sole 
bar; B, the end rail or head stock, shown in section; and C, an 
intefinediate cross rail or bearer, also in section; D is the ordi- 
nary strong plate or axle guard secured on the inside of the side 
frame or sole bar, and extends down for carrying the axle box 
secured to and beneath the centre part of the spring E, E; F is the 
buffer, and G, G, the buffer rod; H, H, is the wheel with the upper 
part of its flange removed, for the purpose of showing the position of 
the segments 1], I, and J, J, and which segments are secured to the 
flexible or other suitable packing marked K, K, and K, K, which 
packing, with the segments, are secured to the steel clip, L, and 
which clip L, with the packing K, and segments I are held together 
at the top and supported by the angle bar M, M, the top part of 
which admits the end of the compound spring N, N, to pass under it 
and to be secured by the nut pe pin e, and which spring is secured 
at the other end to a cross rail or bearer of the carriage frame marked 
W. The tendency of the spring is to lift the brake apparatus up 
but which is held in the position here shown by the lower portion of 
the bar M clipping the lower side of the axis P, which is represented 
in section. ‘lhe extreme ends of the steel clip L is enlarged and 
formed with a hole for the purpose of receiving the pin a, a, and 
which pins project out for receiving the connecting rod R, and which 
rods at their inner end are attached in the position here shown to the 
lever 8, the lower end of which partly clips the axis, the top end of 
the leyer S is connected by a pin to a strong screw bolt marked T, over 
which the shackle U, U, is screwed and thereby adjusted, and to this 
shackle a T-headed connecting piece is attached marked V, and 
secured by the nut and pin 6 to a strong collar keyed to the 
buffer rod marked X. 

Fig. 2 is a top view of Fig. 1, with the exception that it represents 
the parts as belonging to the portion removed from Fig. 1, and in 
this view is represented the lever S in duplex, placed each side of the 
wheel, the inner one being marked 8!, the both being secured to the 
screw 'T' by the nut and pin c, ¢,and the duplex connecting-rods Q 
and R being attached in like manner on each side of the wheel to the 
extreme ends of the steel clip by pins passing through and secured 
with nuts, the inner ends being securely attached to the levers § and 
S', as before described. Fig. 3 is a sectional end view of Fig. 1, 
with the compound spring N removed to avoid confusion, and in 
this view the form of the angle-piece M is best seen with a project- 
ing flange around the oval hole at the bottom, represented as marked 
F, F, through which the axle works. 








RENWICK’S THRUST BEARINGS FOR PROPELLER 
SHAFTS. 

Previous to this invention, by E. S. Renwick, of New York, 
attempts have been made to counteract the end thrusts of shafts by 
fluid pressure, but such attempts have not been practically successful, 
and the method has never come into general use. The obstacles to 
the successful application of fluid pressure to this purpose have 
arisen mainly from the want of a convenient means of keeping up a 
supply of fluid to make up for leakage, and from the want of suitable 
means of regulating the supply of fluid. The object of this invention 
is to provide suitable means for both these purposes; and the in- 
vention consists, first, in combining the shaft (whose thrust is to 
be counteracted) a fluid chamber and a steam boder together in such 
manner that the pressure of the fluid in the chamber against the 
thrust of the shaft is derived from the pressure in the steam boiler 
through a connection between the boiler and the fluid chamber. The 
object of the second part of the invention is to regulate the amount 
of fluid forced into the fluid chamber, whether by the direct pressure 
of the boiler, or by other means, so that the shaft whose end thrust 
is to be counteracted shall not be moved endwise by the pressure of 
the fluid in opposition to the thrust beyond a predetermined limit. 
This part of the invention consists in combining a valve in a pipe 
supplying fluid under pressure to the fluid chamber with the shaft 
in such manner that the movement of the shaft controls the supply 
of fluid, the valve being kept open while the supply is deficient, and 
the further supply of fluid into the fluid chamber being stopped 
whenever the shaft reaches the predetermined position. 

A convenient mode of applying the invention to the propeller 
shaft of a steamer is represented in the illustration, where the crank 
A of the steam engine is represented as located between the main 
propeller shaft B and the fluid chamber C. The fluid or thrust 
chamber C consists of a cylindrical vessel fitted with a stuffing- 
box d through which the end f of the short piece of shaft g is 
introduced, so that the pressure of the fluid in the chamber 
against the end of a shaft, as a piston, tends to force the shaft end- 
wise in the direction indicated by the arrow. The fluid chamber is 
connected by a pipe e, e, with the boiler of the steam engine, and a 
valve chamber h is located in this pipe between the boiler and the 
fluid chamber to contain a valve e, by whose opening and closing 
the supply of fluid through the pipe is regulated and cut off. The 
valve in this instance is a slide valve, and is operated by means of a 
valve stem m, whose outer end is connected with one arm of a lever 
4. The shorter arm of this lever is fitted with a brass 0 that bears 








against a shoulder of the propeller shaft B, and the fulcrum pin of 
the lever is supported by a stationary bracket x, The valve stem m 
is fitted with a spring ¢, arranged in such manner that it tends con- 
stantly to close the valve, and it is of sufficient strength to effect 
this operation whenever it is permitted to effect this purpose. The 
stem is also fitted with adjusting nuts s, s, s, s,so that the valve may 
be set to cover its port when the shoulder of the propeller shaft has 
attained any desired position. 
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The operation of this apparatus is as follows:—When steam is 
generated in the boiler it passes through the connecting-pipe e, e, 
and the valve port into the fluid or thrust chamber C, condenses 
therein, and fills the chamber and the connecting-pipe with a fluid 
of the same pressure as the steam in the steam boiler. When the 
pressure against the end of the shaft in the chamber C exceeds that 
of the thrust of the shaft B, the latter is moved endwise outwards 
from the butt of the fluid chamber, and this movement of the shaft 
permits the spring ¢ to move and close the valve ¢ as soon as the 
shaft has moved endwise to a position predetermined by the adjust- 
ment of the valve stem, thus stopping the further movement ‘of the 
shaft in opposition to the thrust. Whenever from the leaking of the 
stuffing-box of the fluid chamber the shaft is moved endwise by the 
thrust pressure into the chamber, the pressure of its shoulder against 
the lever / opens the valve i, and permits a fresh quantity of fluid to 
enter the chamber, and force the shaft back again to its position. 
Hence, while the steam boiler furnishes the fluid pressure, the 
movement of the shaft regulates the supply of fluid under pressure, 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
PERMANENT WAY. 


Sir,—I enclose herewith a sketch of permanent way which I 
designed some time ago for a short line of railway upon which I was 
engaged, but which has not yet been proceeded with. 


wa 
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T assume as facts generally agrecd upon by all railway engineers 
—Ist. That no form of rail has yet been introduced which, for 
general purposes, is superior to the common double-headed one; 
2nd. That no system of permanent way has, so far, been found to 
answer better, if so well, as the cross-sleeper plan; and, 3rd. That 
it is essential that some elastic materia! such as wood, should be 
interposed between the rail and the ' ' ast, so as to obviate the 
hard, jarring motion which is invar:::iy the case when nothing 


but iron is used. It will also, I think, to admitted that the defects 





of the present re ] arise—Ist. From insufficient bearing surface 
between the rail and the sleeper; 2. To insecure and inefficient 
fastenings; and, 3rd. To the use of an unnecessary quantity of 
perishable material in the sleepers. 


The combined effects of the two first causes are plainly visible 
upon almost every line in existence, particularly since the rate of 
travelling, and the weight of the engines and trains have been so 
much increased, as witness the hollows formed on the underside of 
the rails by the incessant hammering, and the holes worn in the 
— from the same cause. The very limited amount of bearing 
surface which the present chair admits of is of itself a very serious 
defect ; it is, however, rendered infinitely worse by the wretched 
and unmechanical means adopted for securing the various parts toge- 
ther, namely, by iron spikes, or oak trenails, and wood keys, ad- 
hering merely by friction, which, by continually working loose, 
not only cause a large amount of expense in constant adjustment, 
but give rise to and perpetuate the destructive hammering before 
mentioned. The results in broken chairs, spoiled rails, crushed and 
split sleepers, are too well known to require further remark. 

It will be seen from the sketch that I retain the double-headed 
rail, and the transverse intermittent bearings, but so modified as to 
avoid the defects of the present mode of construction. With this 
view I discard the chair entirely, as an article which I have always 
looked upon as the railway “root of all evil.” Instead of a chair I 
bolt side or wing pieces of wood to the rails at the usual intervals, 
These are again secured by bolts and nuts to the two short sleeper 
pieces, underneath which bear directly on the ballast, and between 
which is interposed a wrought-iron tie-bar, placed edgeways, and 
secured in its place by the same bolts as unite the sleeper pieces 
together. 


In this construction it will be perceived that I aim at, and, I 
think, obtain the following advantages, namely—Ist. An ample 
bearing surface between the rail and sleeper, which no form of 
chair could give ; 2nd. All motion between the various parts is pre- 
vented by their being firmly secured together by bolts and nuts, 
which, by proper attention to screwing, and being bedded on an 
elastic material like wood, would not be liable to work loose, as 
when iron is bolted to iron; 3rd, The quantity of perishable mate- 
rial is reduced to merely as much as is required to give the neces- 
sary bearing surface upon the ballast, the tying portion being 
removed, and an iron tie substituted. These are the three radical 
defects in the existing system, which I have endeavoured to alle- 
viate ; but I think the construction which I propose has other ad- 
vantages, namely—Ilst. Every part is simple in form, and may be 
prepared by machinery, and made ready for use by the least amount 
of skilled labour; 2nd. The wood required being in short lengths 
and of small scantling, would be procured at much less cost than 
large pieces, and would also be much more managable, both in its 
preparation, its transport, and its subsequent application to its in- 
tended purpose; 8rd. Each part would add strength to the other, 
and when combined would form a strong and compact whole; the 
rails would receive additional strength and stiffness from the side 
pieces—these, again, would be strengthened by being bolted to the 
sleepers, and the latter very much so by the interposition of the 
iron tie-bar between them; 4th. All destruction and waste, by the 
breaking of chairs and splitting of sleepers, would be avoided, the 
mode of securing the parts to each other being such as to unite and 
strengthen, instead of splitting and bursting them; 5th. A railway 
on this construction could not be so easily tampered with or damaged 
as on the common plan, which, by a few blows of a hammer, might 
be quickly destroyed ; whereas, in the other case, a spanner, which 
is not quite so common or so available a tool, would be necessary ; 
and even this would be rendered still more difficult by chamfering 
the heads of the bolts, and sinking the nuts in the wood, as 
shown in the sketch, by which an ordinary open-jawed spanner 
would be rendered useless; and, lastly, when it is considered that 
all chairs, keys, and fishing-plates would be dispensed with, I do 
not think this construction would be more expensive than the pre- 
sent one—if as much so; but, in either case, there can be no doubt 
that the subsequent cost of maintenance would be vastly reduced. 


Joun Lronanp, C.E. 
9, Mortimer-road, St. John’s Wood, 


and 69, Fenchurch-street, 
March, 1861. 


SAVING LIFE FROM SHIPWRECK. 


Sin,—Having noticed in a late number of Tue Exornerr tho 
letter of your correspondent “ P. M.,” whose noble object is to save 
life from shipwreck, as mentioned, similar to a plan of Captain 
Manby ; and as I really consider it of some importance, I beg to 
enclose a sketch of my plan (which you may — should you 
think proper) with the Siowler suggestion :—Instead of having a 
mortar on shore, which cannot be everywhere, and has also the 
disadvantage of not throwing with precision a projectile over a 
wreck, particularly in a dark, stormy night, against a gale, of which 
an experienced artillerist would be uncertain, I propose that every 
vessel (seagoing) big or little, should have a mortar apparatus on 
deck, which may be of different weight and power, according to the 
size of the vessel, and be of the description as you will perceive in 
Figs. 1 and 2. A, the mortar; B, one or two slightly tapered tin 
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boxes or a light basket (lined inside) where the ropo ‘is coiled in, 
which may be attached to the side bed of the mortar ; C, the projectile, 
a sort of grapple-iron or anchor with four points, to which are 
attached one or two wire springs, connected with rope D or E; 
the spring either fastened to ring 1, where it would clear the bore of 
the mortar, or to ring 2, when the upper part would have to be 
grooved out, so as to admit the spring partly inside the bore. The 
spring will be necessary, so as not to fracture or break the rope 
oak the sudden check by firing. A projectile of this kind may 
almost safely be thrown to nearly 1,000 yards, according to eleva- 
tion, charge of powder, and length of rope, and would not need an 
experienced artilleryman; likewise, it would be certain to hold fast, 
so as to get (the chief object) communication with the shore. 

Wrecks, such as the Royal Charter, and others, come to my recol- 
lection ; had they had the use of the mortar apparatus, justdescribed, 
when the vessel first struck, how many lives there would have been 
saved I cannot tell: perhaps all. 

I am not aware of any one having ae aoe a similar plan; and 
should like to see, for the sake of humanity, my plan adopted. 
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THE ENGINEER. 





Aprit 5, 1861 








Willingly I offer my assistance (if required) with the little experi- 
ence I had formerly (thirteen years since) as a Prussian bombardier, 
and now as a practical mechanical workman, 


Alfred-street, Oldham, March 25th, 1861. Epuunxp Suckow. 





STREET RAILWAYS. 


Sim,—In your notice of Samuel and Train's patent last week, you 
justly observe that a separate axle to each wheel is a resuscitation of 
the plan patented by Robert Stephenson. Such is the fact; I saw 
them tried on the Liverpool and Manchester Railway previous to its 
opening. Robert Stephenson was the uncle of the late eminent 
engineer, and at that period was the manager and engineer for the 
Fitzgerald Collieries, near Manchester. As to the second claim in 
the above patent, it is equally worthless; as Mr. R. W. Brandling, of 
Newcastle-upon-Tyne, patented the same thing, and for the same 
purpose, on the 12th of April, 1825. This _ besides, has been 
proposed and published repeatedly. Having demolished two claims, 
let me ask you what the first claim is worth, It runs thus :— 

“ First, the construction of rails for streets and roads in such forms 
as to allow of their being reversed and used on the opposite side to 
that rendered unservicable by wear, substantially as hereinbefore 
described and illustrated at Figs. 1,2, 3, 4,5, and 6 of the accompanying 
drawings” (for these drawings refer to last week’s Engineer). Your 
readers will observe that the claim is not for turning this particular 
configuration of rail, but for turning rails rendered unservicable by 
wear. Our Scottish-American Company will not set the Thames 
on fire if they cannot produce something more novel than this. 

—- H. Greaves, 
GREAT STEAM HAMMER. 


Sm,—I have noticed in your publication of the 22nd inst., among 
“Notes and Memoranda,” reference made to the, as presumed, 
largest “single casting” known, viz., one of eighty-six tons, for a 
steam hammer in France. I, however, beg to inform you that, at 
the steel works of Mr. Fred. Krupp, of Essen, in Rhenish Prussia, 
that gentleman had in his own factory an anvil cast, upwards of a 
year ago, weighing 175 tons. The total weight of the anvil and 
block in which it rests is no less than 1,250 tons, the block in 


which the anvil rests being made of eight pieces, each piece weighing | 


close on 135 tons. The hammer itself alone weighs forty tons. 
This hammer, which is certainly the largest in the world, will 
shortly be set to work, and will be used for forging solid steel 
marine crank or straight shaft or other forgings, up to thirty-five 
tons in weight, or even heavier, should such ever be required. The 
whole of this ponderous machine has been designed and executed at 
Mr. Krupp’s works, and from that gentleman’s own designs and 
calculations. IT have no authority to give further detailed informa- 
tion, and should not have troubled you, except that such a fact may 
be of some interest, both mechanically and scientifically. 
Atrrep Lonaspon, agent for Mr, Krupp. 
9, Chepstow-place, Camberwell New-road, 29th March, 1861. 


RAILWAY TYRES. 

Sir,—Having read Mr. Brown’s letter, in last week's Enarneer, 
respecting solid railway wheel tyres, it appears to me what the rail- 
way companies have long looked for—a tyre without a weld, 

I believe the only way to make a perfect tyre, either iron or steel, 
is to make it ina lump and take out the centre. 

A gentleman told me, in Rotherham, he should not live to see the 
day when a steel tyre would be cast without a seam. [came home 
and made a cast-iron mould in two parts, and screwed it together. 
i put 3 ewt. of mild cast-steel into it, and while in a liquid state 
sent a plug through the middle. It went within {th of the bottom ; 





that ith | knocked out with a hand-hammer, and there wasa perfect | 


I left the rim 4 in. thick to allow for rolling; 
In a few 





tyre without a seam. 
I then took out a provisional protection for a patent. 








weeks after our affairs got into the hands of our creditors, and the | 


patent was lost. 

As regards iron tyres, the makers should be careful in choosing 
iron to make them from. I have seen tough fibrous iron bend like 
copper, cut up and piled, put into the ball furnace, and drawn into a 
3in. bar. When cold it would break like cast-iron, full of large 
crystals, 

Again, I have seen tough fibrous iron put into the ball furnace, 
and the more it was heated and hammered the better it became. 

Now there is a cause for this; and where there is a cause there is 
acure. ‘That iron which lost its fibre in the ball furnace had been 
puddled with a rich alkaline cinder; the latter lies embedded be- 
tween the fibres of the iron, and as the latter still contains a portion of 
carbon, the oxygen in the rich cinder cannot stand in the presence 
of the carbon in such a heat as the ball furnace without forming 
combustion ; it gets up such an intense heat in the interior of the 
pile, it melts the fibres, and they run two or three into one, five or 
six into another, and so on. Hence such a variety of crystals in 
burnt iron, 

That iron which kept its fibre under all heats T had puddled with 
cinder of my own making, which proved a very stable oxide. I 
put some in the steel melting pot with a quantity of charcoal, but 
could not reduce any. Then I knew the heat of the furnace would 
not reduce it in the pile. All iron intended for tyres, cranks, axles, 
and chains, should be puddled with a cinder that will hold fast its 
oxygen in the ball furnace, then there is no danger of the smith 
burning it and forming crystals. Wa. Corserr, 

Clayton, near Manchester, March 27th, 1861. 











SPEED OF TRACTION ENGINES, 

Sirn,—In Tue Enainerr of the 29th ult. I notice a letter, in which 
it is stated by the writer that one of Bray’s traction engines had 
“ constantly travelled over very rough roads at speeds varying from 
six to twelve miles per hour, without loosening a joint or starting a 
bolt!” Such a statement as this deserves a little attention, and, to 
render it more easily comprehensible, | have added the following 
remarks and calculations. 

The propelling power in traction engines is generally obtained, as 
in this one, by means of spur pinions in the crank shaft of the 
engine gearing into large toothed segments attached to tie driving 
wheels, and, in order to turn these driving wheels round once, these 
small pinions make nine or more revolutions when in “ single gear,” 
and twenty-seven or more when in “double gear,” necessitating the 
pistons to turn backwards and forwards double each of these number 
of times for every revolution of the driving wheels, 

Now these engines have driving wheels of either 7 ft., 6 ft. 6 in., 
or 6 ft. in diameter, and, consequently, at twelve miles an hour—a 
rate at which they have “constantly travelled over very rough 
roads”— we get the following results :— e ; 














Diameter | p_.. : Single gear Double gear 
of pm —— revolutions | revolutions 
wheel. elias Wi pinion. | of pinion. 
_ — | ee ee | et tts 
7 tt. 240 2160 | 6480" | Speed required to do a 
6ft.Gin.| 2586 | 83874 | o0se2 | cde cee ek 
Gt. =, 2805 | 25245 eras | hour. 








The above shows what must take place in the course of five 
minutes at twelve miles per hour, but we will now see what takes 
place during one minute of the above period at the same rate :— 





Single gear |Double gear! 


Revolutions | 
lutions} revolutions | revolutions 


Diameter | 
of | 
per mile. 





| 
wheel. | of pinion. | of pinion. | 
| 
7 ft. | 240 448° | 296° Speed of piston, when of 
} | 1 ft. stroke, equals 
6 ft. Gin, | 258°6 4553 | 18964 double each of the 
numbers in feet per 
6 ft. 280°5 504-9 1514°7 minute. 


a speed of piston of about 1,000 ft. per minute 


Hiere we find 


| the two best boilers. 


required to do “twelve miles per hour,” and these engines are 
stated to have “constantly travelled over very rough roads witheat 
loosening a joint, or starting a bolt,” at the above speed, which 
speed of piston, by the way, is that of the “ flying expresses ” of the 
Great Western Railway, and but seldom reached in practice even by 
them. Isincerely hope I may be favoured with the sight of a trac- 
tion engine capable of such extraordinary performances, especially 
after a run of only one mile over even a tolerably good road at such 
a rate; I fancy there would be little difficulty in finding a few 
started bolts, or loose joints, though, according to the writer's 
account, they have “constantly” done so, I have given no small 
amount of attention to traction and other engines for many years 
past, and have had no small amount of experience in the practical 
working of traction engines with heavy loads on common roads, 
but I have never yet found it either desirable or possible to run 
these engines at “twelve miles an hour” even at a “ speed,” 
putting “ constantly” quite out of the question, and I must say that 
the writer's statement is eminently calculated to “mislead the 
public.” I believe the engine of Bray’s, which was tried by the 
celebrated “Jem Myers,” did nearly attain the speed of twelve 
miles an hour, but then it was down a very steep hill, and the engine 
had run away! no man being rash enough to try such a speed. I 
have been unable to find any other reliable record of such speed 
with a traction engine, except under the above circumstances, but 
its other powers and capabilities were well described in Punch, 
when proposing the “ Best Form of Bray’s Traction Engine.” 
C.F. Z. Z. 
Adelphi, London, 3rd April, 1861. 





THE BEST COMBINATION OF STEAM MACHINERY. 


Sir,—I am a constant reader of your valuable journal, and take 
great interestin many of the important subjects of science discussed 
in its columns, and particularly marine engineering and matters re- 
lative thereto, such as surface condensers, high pressure boilers, 
high-pressure and superheated steam, increased motion of piston, 
—say, 400 ft. to 500 ft. per minute—and working steam expansively 
to its greatest efficiency. All of these are matters of marine engi- 
neering in which much improvement is needed, so that a reformed 
practice may be introduced, without which economy in coal bills 
can never be attained. There is no mechanical engineering subject 
of more importance to the commerce of the world, at present, than 
perfecting our ocean steamers in an economical point of view, and 
every step taken by engineers in this branch of the profession will 
be likely to be in the right direction, and there is every reason for 
supposing it will pay well to introduce a successful combination of 
parts, capable of producing a horse-power per hour by from 1 lb. to 
1} Ib. of coals at regular and constant working; which has, indeed, 
been attained in certain instances with marine engines. There are 
other classes of engines which do not require more than 1 1b, per 
horse-power, and there is no reason why marine engines cannot be 
made to give the same result in place of using from 31b. to 4 Ib. and 
5 lb. per horse-power. 

I believe it perfectly attainable to save from one-half to three- 
fifths of the £850,000 worth of fuel consumed per annum by the 
P. and O. Company, with any one of the best surface condensers 
now in use, accompanied by a safe high-pressure boiler, capable of 
generating 120 1b. to 150 1b. of steam per inch. This, superheated 
and worked expansively, would save thousands of pounds sterling 
now thrown away for fuel to be blown out of boilers, condensed 
in cylinders, and left to pass off up the chimneys. 

It is evident we are on the eve of an entire change in marine 
engineering, and the best results will not be attained until the whole 
of the now prevailing system is abandoned, and a good combination 
of such parts as before-mentioned, and mode of working them, are 
introduced. 

Would not steamship companies be advancing their interest by 
offering premiums for the best several parts or plans of marine 
engines and boilers, having been in actual use for producing the 
most economical working ? 

For instance, a surface condenser, to be the most compact, least 
cost, not likely to get out of order, greatest facility for repairs, and to 
be most durable. 

Superheating apparatus.—Least cost, least liability to get out of 
order, best facilities for repairs, most durable, and most easily adapted 
to the boiler. 

Steam boiler for 120 lb. to 150 Ib. per inch.—The safest, greatest 
evaporative duty, cheapest, least likely to get out of order, greatest 
facilities for repairs, most durable; least weight and space, best 
arrangement of superheating apparatus with boiler, and capable of 
using salt water with the least injury. 

The plans submitted to be inspected by three or four persons, 
chosen for their knowledge in practical marine engineering, and of 
sound judgment; and two prizes of different value, given for the 
two best surface condensers, two best superheating apparatus, and 
Afterwards institute a competition of this kind 


| to take place annually, the expenses of which should be defrayed by 





steamship companies, as being those whom it is most likely to 
benefit. 

This mode of competition would set the better class of inventors at 
work, and would hasten to completion all essential parts of marine 
engines required for giving the most economical power. 

Why should not a competitive system of this kind be used in this 
as well as in other sciences, for encouraging the better class of 
inventors and obtaining as good an article as possible ? 

I hope to see this matter seconded through your valuable journal, 
and taken up by competent heads and hands capable of doing the 
subject justice. STEAMSHIP, 





SURFACE CONDENSERS. 

Sir,—I am glad to see that the subject of surface condensation is 
again engaging the attention of engineers in this country. Some 
years ago I directed my attention to this subject, when I made 
sketches of various forms of condensers, designed with a view to 
combine the surface and jet principle, and thus obviate some of the 
practical objections to purely surface condensers. 





To AIR PUMP 





In looking over these I have selected the enclosed as being best 
adapted to the end in view, which I forward you for insertion in 
your valuable paper should you think it suitable. 

It consists of two distinct condensers ; a surface one and a jet one, 
marked in the sketch § and I, communicating by means of the light 
clack valve V only, The pipe p, which connects the surface cor- 
denser with the slide jacket, revolves on gudgeons at its centre, and 





is made to assume the position shown in the sketch at the instant 
either of the exhaust ports open. The mode of operation will be 
readily understood by inspecting the sketch. 

The temperature of the surface condenser is regulated by a small 
jet, and maintained at the temperature experience proves to be the 
best. This jet is not shown. The feed pump would also require to 
be fitted with a valve at the top, opening into the atmosphere, to 
prevent air being forced into the boiler along with the feed water. 
This, indeed, would be an improvement in all feed pumps. 

— Joun Paton, 





FRICTION OF PLATES UNDER STEAM. 


Sm,—I noticed the remark in “ Notes and Memoranda” in the 
columns of your journal, and also the subsequent remarks by your 
correspondents, “ On the friction of two smooth surfaces enclosed in 
a vessel containing steam ;” and to the effect that, no matter how 
great the pressure of steam, the amount of friction would remain the 
same. This I quite agree with, having seen the experiment tried, 
under the circumstances you name. But I would ask you, How is 
it with surfaces got up, as is the manner with the slide valves of 
engines, where it is the practice in many shops to scrape or grind 
them to such a degree of nicety as you know to be the practice? For 
instance, in the case of the screw engines of the Great Eastern, 
where the slide valves are fitted with a ring or metallic packing, 
which lies in a groove recessed in the back of the valve, and presses 
on the inside of the steam chest cover, thus preventing the steam 
from pressing the valve too hard on the valve seating. These 
valves are, of course, of the gridiron form, but then well got up, so 
as to be in a state of contact, when free from unguent—a 
state in which they may be at any time. But, when covered with 
unguent, the increase of friction will be the same, unless the steam is 
admitted between the surfaces—a case which can never exist in the 
steam engine, unless the valves become unfit to discharge their 
functions. And 1 presume it is in this view of the subject your 
Brixton correspondent warns young engineers of the danger of being 
led into error. 

In conclusion, I should feel thankful if you were to point out the 
reason for the laws of friction varying from those laid down for 
surfaces, without holes or ports, When the surfaces are changed for 
those containing holes or ports. J. W. X. 

Crewe, April Ist, 1861. 





Sm,—In your footnote to my letter of last week you said that I 
was led astray in asserting that steam pressure is the same as a dead 
weight put on the surfaces in contact. You likewise maintained 
that hardly Mr. Whitworth’s surfaces were steam-tight, but not 
ordinary finished surfaces. To this last I beg to answer that the 
slides made and finished in our first-class marine establishments are 
scraped up with an accuracy equal to Mr. Whitworth’s surfaces ; 
and I can add, from my own experience, that I bave once tried a 
slide (made at Maudslay’s), after having worked it for about twelve 
hours, with 20 Ib, steam pressure and 27 in, vacuum, by taking off 
one of the piston-rod bonnets, and then turned full steam upon the 
slide, and | found it perfectly steamtight in every respect. 

Besides this proof of the surfaces being steam-tight, and the im- 
possibility of the steam insinuating itself between the surfaces, I 
have very seldom seen slides marked in such a manner as to 
indicate that the steam had worked its way between the surfaces in 
contact. 

Of course the indicator diagrams would also very soon have told 
me if it had been the case. 

If the pressure did not increase with the pressure, how do you 
account for the compensation rings, generally put on the back of the 
slides working under higher pressures, with the intention to take off 
a part of the pressure, and thus easy the working of the slides? In 
this respect 1 shall only mention one fact more—gained by expe- 
rience, viz., that you will find a wonderful difference in moving the 
slides, for the purpose of starting the engine, when the steam is on 
with full pressure (no compensation ring), and when you move the 
slide without any steam on at all. 

Now, Sir, I know very well that you will come down upon me and 
say this does not prove anything—for I did not speak about the 
slide or similarly perforated surfaces, where there is either a vacuum 
or the atmospheric air underneath the slide—but I maintain, Sir, 
with all respect due to the very high veneration I have for your 
opinion, that it proves all; for | have given you proof positive that 
slide surfaces from first-class makers are steamtight; and, are they 
steamtight, your assertion falls at once to the ground, because then 
the steam cannot insinuate itself between the surfaces, and thus balance 
the pressure,which consequently must increase the friction in direc 
proportion as I asserted. The reason why I have not chosen a 
better example than the slide is because no other occurred to me 
where I could speak from actual practical experience, and unless I 
knew it myself to be a fact, I would not venture to contradict you. 
In conclusion I beg to say that, even if your assertion was correct, I 
do not know a single case in practice where it might be applicable ; 
and as it is at any rate quite different with slides and similar surfaces. 
I know a number of younger engineers that would apply your asser- 
tion wrongly, and thus cause accidents; which I hope our contro- 
versy has prevented. Thanking you for your last favour of 
inserting my letter, I beg the same once more for this letter. 

Brixton, 3rd April, 1861. L. 

[We will reply once more to “L. 0.” We have never put for- 
ward any opinion as to the extent or cause of friction on slide valves. 
We only repeat, that if two ordinarily finished flat surfaces, without 
openings or ports of any kind, be put together under any pressure 
of steam, their mutual friction will be precisely the same as in the 
open air, or ina vacuum. If “LO.” will but try this, he may save 
himself a world of doubt. The co-efficient of the friction of iron 
on iron is estimated at about one-tenth, when no lubricant is used. 
In this case, if the principle for which *L. 0.” appears to be con- 
tending were admitted, the friction between two surfaces 10 in. 
square would be 147 lb., under the pressure of the atmosphere 
alone, or that of steam of the same pressure. Now, * L. 0.” will 
not say thatthe friction of a smooth plate weighing, perhaps, 28 Ib., 
is likely to be 147 Ib. under the pressure of the air alone; and, if he 
will only try it, he will find, as others have found, that the action of 
steam is precisely like that of the air in respect of friction—Ep. E 
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CRADDOCK’S IMPROVEMENTS. 


Smr,—In this letter I can only give an epitome of the subject 
here alluded to; but such statements are made by patentees, in THE 
Enarveer and elsewhere, that require I should endeavour to set the 
yublic right as to facts and dates, and briefly substantiate the claim 
| have, and through me the claim the public have, in what consti- 
tutes my invention. This somuch concerns the public interest, and 
is so agreeable to the claims of justice, that I feel assured you will 
oblige me by its insertion in Tae Enarneer. 

To convey the clearest insight into this matter it is necessary to 
show what my invention really is, as set forth in public documents 
and exhibited by the numerous engines (by which I mean engines, 
boilers and condensers), as they have been made by me and kept 
at work from 1842 to this date.” This has been done in the full eye 
of the public, so that thousands of persons have witnessed and 
examined them in their every-day work. From this unmistakable, 
every-day working evidence, not only was the mechan 
easy of comprehension, but also demonstrative © 
utility and efficiency, andthe economy thus practically pri ved to agree 
with that stated by me in my lectures published in 1846, and in my 
other writings. Therefore, defame and unjustly represent and treat 
me as they may, the fact remains that no man has, as is shown by 
the whole history of invention, ever presented to mankind a more 
comprehensive invention, or one more fully and practically developed, 
applied, and demonstrated. Nor is this all—as, although the 
patentees referred to find it convenient to be oblivious to my 
snow as a fact that they are perfectly well acquainted 


writings, I k ’ i x 
with them. It is not my wish to underestimate the writings of any 
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who preceded me; but it is known to others as well as to myself 
that it is my writings that first supplied the public with a practically 
demonstrated account of the real working universal value of high- 
pressure steam, used expansively with a vacuum, and how in 
practice to obtain the value sound theory showed it possessed. The 
well known Mr. Jackson once said to me—“In your engines, 
boilers, and condensers are embodied practically all which has been 
desired as necessary to the perfection of the steam-engine.” In my 
writings is given a clear exposition of the whole matter, confirmed 
and illustrated by practical results. 

I now know more of the whole history of invention than do but 
few persons; and I know I claim but my due when I say my labours 
will not lose by a comparison with those of any other inventor. 
In multiplicity of inventions I stand almost alone, as I have never 
engaged in but one. ‘To complete this one invention all the labour, 
cost, and patents have been employed, and, as will be seen, each 
division as to kind or date forms a part towards the completion of 
the one original combination which constitutes my invention. That 
many of these are applicable to other purposes is a superadded 


recommendation. But that does not affect the question now under 
consideration. By this constant effort for twenty years has such 


diversified evidence been brought home to the public mind, that 
the most formidable opposition the world has ever presented against 
such things at length admits the truth; so that it is no longer a 
question of value to the human race, but one of tactics, how to strip 
me of both reward and merit. 

That such should be my fate is quite in accordance with the work- 
ings of human nature, when human law and public opinion are both 
wielded, not for, but actually against, the inventor. Few persons 
would say that if Adam Smith had not only written and published 
his ‘ Wealth of Nations,” but also demonstrated in the same unerring 
manner the truth or falsehood of all his propositions, and provided 
the machinery from which copies innumerable could be made for 
conveying to the public an annual addition of wealth equal to twenty 
millions sterling, that he wouldihave’rendered himself less deserving 
of justice and gratitude than by merely writing and publishing his 
work, Why, then, should I or any real practical inventor be treated 
as we are in England, until it has become a proverb “ That inventors 
are always poor men ;” strange, indeed, would it be if any other 
class of men were subjected to like disabilities, if they, as a class, did 
not become poor. But the truth is, the real practical inventor must 
be rich in God's gifts; he often starts with a fair share of realised 
property, if not rich in the world’s wealth ; and passing strange is it 
that in England, of all countries in the world, his treatment should 
be such as it is. 

The foregoing remarks, when viewed in connection with what 
follows, will enable any one to take a broad and correct view of the 
claims put forth by various patentees, and to perceive: the influence 
which givesa colouring and speciousness to their writings and doings. 
Such persons are, of course, quite oblivious to the facts above stated, 
and they say nothing of my invention as a whole, much less do they 
intimate it has been in continuous work before the public for nearly 
twenty years ; or that my writings and letters in the public journals 
have contributed to the diffusion of sound practical conclusions upon 
such subject in the public mind, though they know as well as 1 do 
that it is for this immense amount of successful labour that vested 
interest, envy, and interested patentees desire to suppress my name, 
destroy all hope of my benefitting myself, or conferring upon mankind 
the benefit the powers Providence bestowed upon me, fitted me to do, 
except through their appropriation of the fruit of my labour. In 
confirmation of this 1 refer the reader to the following letters and 
works :—Mr. Turner's letter in Tue Encineer of February 3, 1860, 
p. 74; to Mr. Scott’s letter, same date and page; to Mr. Spencer's 
letter of the week or two previous; to “J. B.'s” letter of the 
17th February, 1860, p. 106 (in this letter D. K. Clark and Mr. 
Spencer have conferred upon them flattering reference). See also 

. K. Clark’s work upon “ Railway Machinery,” in which Mr. 
Clark claims for himself the first discovery of the internal condensa- 
tion due to the cooling influence of steam, when used expansively. 
In this work are several other matters appropriated to other parties, 
the origination and first practical application of which I have little 
doubt I shall be able to prove I have some claim to, but as I have 
not been able to examine that work so carefully as I could wish, I will 
defer all further allusion to it until I have done so; only observing 
that the parties the author in the preface thanks for their assistance 
are most of them parties to whom all my labours have from the 
beginning been well known, and to whom, in addition, I have given 
much verbal explanation upon the occasion of numerous interviews. 
In addition to the above it is needless to add more than a reference 
to vol. xx. of the Encyclopedia Britannica, dated 1860, and article 
** Steam,” by D. K. Clark. Here Mr. Clark distributes my property to 
others with a prodigality which is only surpassed by the encomiastic 
praise he bestows upon such property when transferred from me to 
others. In confirmation of this see plate 23, second set of figures; 
and for description see page 610. Here is my double cylinder 
engine, patented by me in 1846, and made and erected by me over 
and over again, given to Messrs. Carrett, Marshall, and Co., 
of Leeds. The manager of these works some years ago saw two of 
my engines at work, and had a whole evening's explanation from 
me. Again, at the same page, Mr. B. Goodfellow, of Hyde, is given 
the credit of the two-cylinder expansive engine, with the cranks at 
right angles; and at page 608 Mr. Charles Swift, of Blackburn, is 
presented with the credit of making one valve suffice for the two 
cylinders. To cite all the instances of this kind recorded in the 
Patent-office and recently published works, with the numerous 
instances that have come tomy knowledge, the only record of which 
is in the machines at work, is far beyond the compass of a letter or 
even a full-sized pamphlet. When I read and see all this I cannot 
help thinking I have been in a trance for the last twenty years, and 
that what I have supposed to be the product of my labours exhibited 
during the above time in actual working machines has been only a 
dream. At this point let the engineer cast his eye over the whole 
invention and my writings, and he will see such internal evidence of 
its being the product of one mind as will suffice upon this head. 

To fix dates, and show what really is my invention, see the 
Mechanics’ Magazine, March 26th, 1842, p. 246; and March 11th, 
1843, p. 177 to 188; March 25th, 1843, p. 246; June 24th, 1843, 
p. 516: see a review of my pamphlet dated April, 1844, in the 
Artizan of May, 1844, at p. 104, an answer to which its editor 
refused to insert, but was published by me, along with the original 
article from the Artizan, in September, 1844. See also the Mining 
Journal of June 15th, 1844, p. 201, for areview of the same pamphlet. 
See, also, Mining Journal, July, 1844, p. 275; and October, 1844, 
p. 379. See letter copied from the Manchester Guardian, “ M. J.,” 
p. 323, dated June 28th, 1845, also, p. 335; July Sth, 1845, pp. 369, 
390; August, pp. 408, 426. Again, Mining Journal, November, 
1845, pp. 640, 654, 673, 679, 709, 715. Read with the evidence 
presented as above, which is all before the end of 1845, three letters 
of mine, found in the Mechanics’ Magazine for 1860, at pp. 42, 54, 
127. Whoever will take the trouble even to go so far in 
search of the truth, will find there is no mistaking who is the 
real author of the modern high-pressure expansive and condensing 
steam-engine. I call especial attention to the engine figured at pp. 182, 
184, of the Mechanics’ Magazine of March 11th, 1843, and to its valves, 
cranks, and direct-action, as here is the first instance of an engine 
of the direct-acting kind expanding steam out of one cylinder into 
another. The combination there shown, and the practical results 
obtained, and there given, when combined with those of my four 
succeeding patents, and engines made under them, present a more 
marked and unmistakable invention than is to be found on record. So 
also are the advantages to be derived from it greater and more 
universal, as time will show, than, by comparison, were those of 
Savery, Newcomen, Watt, or Trevethick. 

This is no vain boast, as the briefest evidence will show. In 1843 
and 1844 the engine figured in the Mechanics’ Magazine, March 11th, 
1843, worked up to 25-horse power, with 496 lb. of steam per hour ; 
and Professor Rankine, in 1858, found by experiment that my boiler 
converts 13} lb. of water into steam with each 1 1b, of coal burnt in 
the furnace. The coal per horse power per hour is then but 14 lb., 





even with air for condensation, and-disregarding the greatly 
diminished weight of steam per hour required by my most improved 
engines for any given power. I know Mr. Elder and the Artizan 
have striven to discredit the professor's statement of his experiment. 
But such a mode of disproof as they adopt will prove or disprove 
anything that the objectors desire. Hence, although they use my 
invention in its mere crude state, they affirm it gives results superior 
to the same invention in its more perfect state. I can surely afford 
to be unbiassed when, in fact, in all the essentials it is my invention 
that is brought to contrast with my invention. That this is fact is 
too well known to the Artizan and Mr. Elder, though not publicly 
acknowledged by them. 

Those who will give the same diligent search as I have will find 
that up to 1840 there did not exist any practical combination of 
mechanical means; and, as a consequence, there did not exist the 
practical knowledge by which such results as my engines have 
given could be obtained. No one will pretend that the ponderous 
Cornish engine was such. He who first invents, manufactures, and 
places his inventions before the public, as I have done, for twenty 
years, is not only the inventor, but also the practical instructor of 
others, in the knowledge necessary even for a successful piracy. As, 
in relation to such things, it is the invention put into a working 
state that imparts to others that which goes by the name of 
practice in all that relates to the new development of.such things as 
deserves the name of an invention. But so comprehensive an 
invention as the one now under notice, with so many)abstract con- 
ditions which, as inventor and manufacturer, I was bound to keep 
steadily in view in the making and working of my first engines, 
do, when thus placed practically before the public, present to the 
observer only an aggregation of facts, easily comprehended in their 
work and value. ‘The imitator or pirate need know nothing of the 
abstract principles, or even the bearing which the whole mechanical 
structure has had in the production of such facts, but by attending to 
which the practical inventor first converts elements destitute of the 
essence of property, into an acquisition of an immense property value. 

In Mr. Spencer's and Mr, Turner’s letters my condenser is alluded 
to in terms that require I should say a word of direct reference to 
them. The same applies to Mr. Scott's letter. Mr. Dawison, as seen 
in your last number, gives a definition of a good condenser. From 
1843 my condenser has fulfilled all the conditions there demanded, 
but without the splitting of the copper tubes; mine is the only con- 
denser that has been subjected to practical difficulties, magnified 
800 times beyond those to which any of the others have been sub- 
jected. That it is practically effective and durable is established by 
its seven years’ work in the air, against this tremendous odds. This, 
and its twelve years’ use in water, have demonstrated that it is not 
merely a condenser, as good as ever will be constructed, that is 
wanted, but something else which is sought. Mr. Spencer and Mr 
Turner object to its motion. If such be an objection, surely it can 
stand still; let it stand still, and it is then the cheapest, simplest, 
and practically the best, and withal the most original, of any referred 
to; the joints are tight—air-tight; expansion and contraction 
neutralised; and any length of tube can be used from 2 ft. to 20 ft.; 
it also admits of ready cleaning and repair. This resulting from 
nineteen years of the above experience presents an actual practical 
weight of evidence beyond what all the other patentees of con- 
densers can produce. But Mr. Hall’s is referred to; I have never 
done Mr. Hall other than justice, nor will | now. He tells us him- 
self that his invention requires 20 square feet of surface per horse 
power. For mine see Mining Journal, Feb. 14th, 1849, p. 82, and 
you have the substance of a carefully made experiment. The 
power, mind, is not, as in the marine engine, the gross power, as in 
this case it was measured by the brake it is the available power, 
exclusive of that required to work the engine; this available power 
was 20-horse ; the pressure of the steam 100 Ib.; the vacuum 26 in, ; 
the temperature of the water delivered from the air pump 115 deg. ; 
with the condenser moved by one man. When the condenser was 
left still, the water from the air pump rose to 130 deg.; and the 
vacuum fell even more than in proportion. ‘The surface in the 
condenser for this nett power was per horse power 3 square 
feet ; the weight of the condenser, exclusive of the cistern it was in, 
was under 6 lb. per horse power. Mr. Hall states he required 
600 gallons of cold water per horse per hour, whilst in this experi- 
ment 80 gallons answered the same purpose. When all the patentees 
taken together can show, prior to this, any such marked practical 
results, they will have a case; but how, wanting this, they can put 
on the face to write as they do surpasses my notions of propriety, 
But they will say this great difference is mainly due to my high 
pressure and expansion. Yes, I say it is due to my invention. By 
this invention the 1} lb. of coal, even with my condenser in air, 
and only 1 gallon of water per horse-power per day, and this only to 
supply leakage loss, will do more work than the best engines then 
existing, (not being the ponderous Cornish ones), did with 8 |b. of coal. 

To sum up the essence of the subject matter of this letter: In 1840 
there existed, in what I will call the steam-engine territory, an 
enormous waste, which I then began to reclaim, and laboured alone 
at until 1850, by which time out of this waste I had actually, by 
the demonstrative working of my engines, showed that in it was a 
property equal to an addition of twenty millions sterling annually 
to the wealth of the public, which, by the mere copying of my in- 
vention, after paying all manufacturing cost and usual profit, the 
nation, in its general use, would find itself gainer to the extent set 
down above. ‘The invention shows the way, and provides the 
means, to derive the advantages it presents in all the active opera- 
tions of life, and in its now complete state will bear the comparison 
I am in self-defence called upon to make. 

The comparison is, that from 1850 patentees whose ——. gradu- 
ally increasing from that date to 1860, amount to about 100, all of 
which substantially claim detailed parts of my invention, or it, as 
a whole, but few of them seem equal to grasp it in its entirety. 
These so-called inventions present every shade of modification 
from that of identical copies of my own to the extreme latitude of 
design in any way suited to effect the object of my invention. The 
well-informed, practical inquirer will find, on comparing my ori- 
ginal invention with these subsequent patents, that the original 
sets forth, as made and sold, or otherwise exhibited to the public by 
me, all the best combinations and designs. So that, on a compa- 
rison of the 100 subsequent patents, either in simplicity and utility 
of practical combination, or beauty of design, the whole 100 patents, 
taken together, add nothing of practical value. 

A good-intentioned man would say, “ Here is a case in which 
gratitude should urge justice to do her, duty ;” but not one penny- 
worth of justice is to be got but at the cost of law proceedings 
equal to £10,000, Such is the position in which England leaves 
her real practical inventors. If any doubt this, let them turn to 
Muirhead’s work, and note the cost of law proceedings in Boulton 
and Watts’ trials, and then contemplate the enormously-increased 
power and numerical strength of the combination which in my day 
has been and is arrayed against me, and no more words are required, 
as all the rest will suggest itself. Tuomas Crappock. 

April 2nd, 1861. 

P.8.—By subsequent patents I mean the patents referred to are 
subsequent to my original mode of doing the same thing to which 
they relate, and all of the 100 are subsequent to 1850, 





TRANSATLANTIC TELEGRAPH. 


Sr,—I shall, with your kind indulgence, in a few lines reply to 
the remarks of “ H. K.,” in your last, as to my plan for submarine 
telegraphy. 

As to my having given my opinion now in favour of surface- 
cables, “ H. K.” supposes my plan is a comparatively recent 


invention; but it was invented upwards of two years ago, and 
submitted then, in part, to the directors of the Atlantic Telegraph, on 
the first hint of the failure of the cable—a fact I was, to some extent, 
prepared to anticipate, because I had provided the cure before the 
fault was established, and is, therefore, I believe, the first surface- 
cable invented. My communication to them can prove this. 

As to simplicity and cost compared with one “ H. K.” submitted 











in July last, I leave others to decide, simply remarking that the 
conductor, in mine, would only be about one-twentieth the cost of 
aluminium which “ H. K.” proposes; and as to aluminium, fromits 
lightness, dispensing the aid of floats: from the small difference 
betwixt the specific gravity of water at any depth, a body that would 
sink at all would sink to the bottem. 

As to the effect the waves. have,on; the small surface buoys, he 
overlooks that they only support enertenth of the weight, and have, 
therefore, no power to ee thejeable,up. at each rise of the waves, 
but will allow it to remain in thamean elevation. Waves, also, act 
with violence only against fixturea,.which the buoys are not. 

As to floating stations, I do: meam them to be inhabited ; such a 
fact is self-evident; and their efficiency I can prove equally clear ; 
but I would not endeavour to “ ask every sailor” his opinion on the 
point to prove it. Had the opinionof sailor been taken would 
steamships have ever andl the Atlantic 

As to danger from ice I did not define the route. But why 
undesirable if further south than Newfoundland? Or, if so far 
north, ~ not lay it across the great bank of Newfoundland on the 
bottom 


hae arpa of icebergs, what brings them.so far south 
as Newfo at all, “ H, K.”? Joun CLARK. 
184, Buchanan-street, Glasgow. 





A GAS REGULATOR, 

Sm,—I will now describe to you a contrivance by which the 
evenness of any flow of gas could, I think, be secured. A proposal 
of a very similar apparatus was communicated to a scientific journal 
about a year since, but, for some reason which. has, mot been ex- 
plained to me, was not-allowed to.appear, . The apparatus now pro- 
posed would be self-acting. I have considered a in order 

that my meaning should be easily intelligible, to 
make use of a diagram, without which many descrip- 
tions of mechanical and other scientific. contrivances 
can only be made tolerably clear. The letters 2, 2, 
indicate two floats, which should be hollow, and con- 
structed of some. light material, and connected by a 
thin rod as shown, which should also be light; and 
they should, moreover, be capable of being moved 
easily in the vertical direction in bearings, which are 
ted in the delineation, A is a chamber which 
would always be filled with gas, for the equalisation 
of the flow of which it would be necessary. Upon 
entering the pipe P the gas would exercise a greater 
or lesser pressure upon the lower float, and thus regu- 
late the size of the circular aperture p, and conse- 
quently the rapidity of the flow into the chamber A; 
and it would simultaneously and similarly affect the 
upper float, and thus the amount of the fluid reaching 
the burner in any particular time. It is not, I think, 
necessary that the float should have the same situation 
to p and p', inasmuch as the former being the same 
in every way except their identity, their elevation 
or depression equally decreases or augments both 
apertures. The action of the apparatus is clear, 
When the pressure of the gas is increased both floats 
would be elevated, and consequently the supply into 
A would be diminished were it not for the superior 
pressure, seeing that the lower aperture would 
be dim nished; and it is because of this altera- 
tion in the pressure that the upper aperture should be con- 
tracted, which is effected by the upper float, the result of 
which would be that the pressure would continue the same, and 
this on account of the diminution of the passage to the burner; and 
upon the diminution of the pressure both floats would fall, the move- 
ment of the lower one, by the increase of the lower aperture, causing 
the amount of gasin A not to be altered, and that of the upper one, by 
the augmentation of the corresponding aperture, allowing the more 
weakly pressed gas to exercise the former pressure in the burner. 
A support for the rod which joins the floats is represented in the 
diagram, in the centre of the middle chamber. If considered 
desirable, the base of each could be omitted, and the connecting rod, 
therefore, be made to pass through both apices, or otherwise united 
with them. 
March 27th, 1861. 


repr 








J. Auexanper Davies. 


AN OLD TESTIMONY, 


Sir,—The following copy of a letter, addressed to me near] 
twenty years ago, bears strongly on certain of my inventions whic 
have been adopted into the British service, under other names :-— 

“ Dover, October 29, 1841, 

“Dear Sir,—I received your letter, containing a catalogue of the 
numerous and important matters to which you have directed your 
attention and faculties, and I thunk you for the interest with which 
I have read that list, and sincerely hope that the service may be 
practically benefited by those inventions, 

“ Believe me, dear Sir, yours very faithfully, 
“ To Captain John Norton.” “Howarp Dovawas.” 

Some months previous to the writing of the above letter, I showed 
and explained to Sir H. Douglas my concussion-fuze, which, in the 
following year, the select committee at Woolwich officially reported 
to be “ simple, safe, and efficacious, being well adapted for horizontal 
fire at high velocities, and to explode on striking solid matter. Sir 
Howard remarked to me, on the occasion, that if 1 could make a 
cartridge that would ignite in its centre, that it would increase the 
power of its explosion. For some years back I have made the 
cartridges for my rifle percussion shells that explode on striking 
mounds of soft clay, sand, or chalk, to fire in their centre, also my 
percussion blasting cartridges for splitting stumps in clearing land 
for agriculture. J. Norron. 

Rosherville, April 2, 1861. 


Exp.oration oF tHe Rep Sea.—A report was presented last week 
to the Academy of Sciences, on a paper sent in some time ago by M. 
Courbon, on the results obtained by him during an expedition sent 
to the Red Sea for scientific purposes by the Emperor of the French, 
M. St. Claire Deville, who was the reporter for the geological part, 
stated that M. Courbon had minutely examined many parts of both 
coasts of the Red Sea, had also crossed the Egyptian desert between 
Cosseir and the ruins of Thebes, and even penetrated to the neigh- 
bourhood of the town of Halay, in Abyssinia, Of this country M. 
Courbon has made a highly interesting geological map, and more- 
over given a minute description of the configuration of the soil at 
Jeddah, the island of Disech, and the bay of Adulis, the island of 
Doomairah, &e. At Edd he found an immense basaltic wall built by 
nature, the whole country being of volcanic formation. The island 
of Perim is trachytic ; the culminating points of the island reach an 
elevation of 228 ft., and prove that the island itself is the result of a 
volcanic eruption under the sea, The lava had first raised 
up the large bank of madreporas which covered the bottom, 
and had then forced its way through the interstices, and 
become visible over the water. This volcano, the vast crater of 
which embraced the Bay of Perim, in course of time covered the 
new island with mud, ashes, trachytic blocks, &c., and then became 
extinguished. M. Valenciennes, who reported on the zoological 
part, noticed among the specimens brought by M. Courbon a new 
specie of the genus Gymnodactylus, It is a Saurian, to which 
M. Valenciennes has given the name of Gymnocephalus. ‘There 
were also two species of fish, the Cyprinodon /unatus and C. dispar, 
which M. Courbon had fished in a lake near Massuah, the waters of 
which marked as much as 111 deg. Fah, ‘This was the first 
instance on record of Cyprinodons living in such warm waters, A 
third kind of fish inhabiting the rivers of Abyssinia, quite unknown, 
and belonging to a genus of which a single species only has as yet 
been met with in Java, M. Valenciennes has called Baltora pusilla, 
M. Brogniart, the reporter on the botanical part, stated that M. Cour- 
bon had presented his valuable herbarium to the Museum of Natural 
History, and mentioned several new species of varieties of plants 
brought home by the enterprising traveller. 
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BENSON’S HIGH PRESSURE STEAM GENERATOR. 





Tne principle of imparting an artificial circulation to the water in 
water-tube or “tubulous” boilers was first adopted in the steam fire 
engines made for the City of Cincinnati, U.S., in the year 1852. The 
inventor of this mode of circulation, Mr. Martin Benson, now of 
No, 2, Royal Exchange-buildings, City, has for the last two years de- 
voted himself to its adaptation to the class of steam boilers required 
in this country, and two large boilers, upon his plan, have been for 
some time at work at the Crown ube Works, Wednesbury. 

The boiler is shown as arranged for land engines in Figs. 1, 2, 
and 3. Over abrick fire-place are arranged several series or sections 
of 1} in, water-tubes, each section being continuously connected, so 
that the water forced in at the bottom shall be impelled through a 
lengthy circuit of tubing before reaching the top of the section. 
The ends of these tubes appear in Fig. 1, where six sections 
are shown, the tubes being placed “zig zag” as they rise. The 
ends of tue separate tubes are connected by cast iron bends as shown 
in Fig. 4, the joints being smooth-faced joints (instead of being 
screwed together), and held firmly by a screw bolt and clamp as 
shown, on which the greatest pressure exerted by the steam will 
seldom exceed 300 Ib. The sections of tubes are supported in 
place by being passed loosely through end-plates, as shown in Fig. 8, 
which are, in their turn, hung by bolts to iron girders, made fast 
in the upper part of the brick-work casing. A deflecting plate is 
laid horizontally aboye the upper tubes to prevent the too rapid 
escape of heat into the chimney, and the draught may be still further 
regulated by a damper. One end of the bottom tube of each section 
is made to slide steamtight but freely in a stuffing-box in the side of 
a large, horizontal pipe B, shown in Figs. 1, 2, and 3, Expansion 
and contraction in each separate section of tubes is compensated for 
in this stuffing-box. One end of the upper tube of each section is 
tuken through a tight joint into the pipe C. It will be seen that the 


Fig. 4. 























fireisin contact with no other part of the generating apparatus than the 
tubes. Outside the masonry a capacious vessel, D, of the simplest 
and strongest form, is placed. ‘This vessel is known as the 
* receiver.” From near the bottom of the receiver, as shown in 
Fig. 2, a pipe, the mouth of which is protected by a plate above and 
on three sides, extends to a force-pump which, with its steam- 
cylinder and working gear, is shown at A. Water having been 
previously admitted to the receiver, by means of the ordinary feed- 
pump, not shown in the illustrations, the force-pump, or circulating- 
pump A, will, on being set to work, draw it from the bottom of the 
receiver, force it into the pipe B, and thence through the several 
sections of tubes. In these, and whilst evaporation is going on in 
them, the water is still driven onward and upward until it enters, 
charged with its steam, the pipe C, which communicates with the 
upper part of the receiver, as shown in Fig. 2. The steam separates 
from the water, on, if not before, the return of the latter tothe receiver, 
and is taken off, in the usual manner, at the top. When the circulating 
ump is at rest, the water will of course stand at the same level in 
th the receiver and the tubes, the passage through the pump being 
open. After the pump is started, however, the tubes become quickly 
filled with heated water. i 
In working the circulating pump but very little power is re- 
quired, the pressure being always the same on both sides of 
the piston of the pump. The water is, therefore, pumped 
through from seven to ten times faster than it is evaporated, a 
given quantity being pumped perhaps ten times through the tubes 
before it is all converted into steam. The latter is found to separate 


or disengage itself instantly and perfectly from the water, as the latter 
pours over at the mouth of the pipe C. Even with the safety valve 


raised, and this valve is almost immediately over the mouth of the 
pipe C, only dry steam blows off when the boiler is in full work. 

As the water tubes and connections will bear a strain of several 
thousand pounds per square inch, there is but little chance of their 
bursting, and still less chance of their doing serious damage when 
they burst. The receiver, which comprises the most of the steam 
oe water room, can never become overheated, inasmuch as it is out 
of reach of the fire. The simplicity of its form gives it great 
strength, and, when thickly coated with felt, it wastes but little heat. 
The tubes are easily detachable, and any one may be removed, and 
replaced, in the space of an hour, when the boiler is at work. The 
powerful circulation of the water is found to prevent incrustation 
when working salt water of great density at very high pressures, all 
deposit settling at the bottom of the receiver, whence it is readily 
blown out. 

For marine purposes the outer casing of the fire-place is of thin 
plates, united by angle irons, a lining of bricks of such a form as to 
lock firmly together being also employed. ‘The whole is bonded so 
as to be as secure as the setting of ordinary marine boilers. By a 
simple arrangement, involving a moderate extension of the tubes, the 
steam may be superheated. We understand that an application of this 
system of high pressure generation, with artificial circulation, is 
uty to be made for marine purposes. 


RENWICK’S STUFFING BOXES. 


Tue object of this invention, by E. S. Renwick, New York, is to 
provide an efficient means of packing piston rods, and other members 
of machines requiring packing, that will take up but little space in 
the direction of the length of the rod, permit the packing to be set 
up with more or less force at different parts thereof, according to the 
exigencies that arise, and will also permit the ready renewal of the 
packing, as it is worn away. ‘To this end the first part of the 
invention consists in a stufting-box, which is a combination of a 
series of radiating sockets to receive the packing, in disconnected 
parts with a corresponding series of independent radiating com- 
— by whose action the part of the packing in each socket can 
@ set up with the requisite force independently of the remainder of 
The invention consists further in acompound packing 
and of a lubri- 
for the sockets 





the packing. 
brick composed of a fibrous material (such as hemp), 
cating material (such as tallow), of the proper form 
of the new stuffing-box. 








Fic. 3. 


In the illustration the invention is represented as applied to the 
piston-rod of a steam engine where it passes through the head of 
the steam cylinder, and the stuffing-box is secured to the head of the 
| Steam cylinder. The stuffing-box in this instance consists of six 

sockets formed by the cylinder head A, the cap-plate B, and the 
| wedge-formed partitions shown in dotted lines at c, c, Fig. 1. These 
| sockets radiate from the piston-rod D, and are each furnished with a 
compresser F, The compressers are titted to slide loosely in their 
respective sockets in directions radial to the piston-rod, and each com- 
| presser is acted upon by ascrew g, by means of which it can be forced 
| towards the piston-rod. The screws g pass through lugs cast upon 
| the cylinder head, and have capstan heads e, by means of which they 
| can be readily turned. The packing which it is preferred to use 
with this stutling-box is composed of hemp and tallow, and is formed 
by placing a mass of loose hemp saturated with hot tallow in a mould 
of proper size, and submitting it to the action of a press, by means 
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of which the surplus tallow is pressed out, and the mass caused to 
assume the form of a brick of a suitable size for the sockets of tho 
stuffing-box. In using a stuffing-box constructed as above described, 
the screws g are run back from the compressers, the compressers 
are removed, and one of the compound packing bricks is inserted 
in each socket; the compressers are then replaced and set up by the 
screws, so as to force the ends of the packing bricks against 
the piston-rod with sufficient pressure to render the packing 
tight. As the packing wears away at the surface of the piston-rod, it 
is readily set up by means of the screws, and as the packing is com- 
posed of parts, each of which can be set up independently of the 
others by moving its respective compresser, any difference in the 
wear of the packing, at different parts of the surface of the piston- 
rod, can be compensated by setting up furthest the part most worn, 
without producing an undue strain upon the remainder of the pack- 
ing. When any division of the packing is worn away to such an 
extent as to require renewal, the compresser is withdrawn and a new 
packing brick is inserted behind the remnant of the old packing in 
the socket, after which the compresser is set up again. When the 
compound packing bricks are not at hand, common packing yarn or 
india-rubber packing may be inserted in the sockets of the packing- 
box. : 








Tue Cotvumpra.—The new steam ship Columbia, built for the 
Galway Company by Messrs. Martin Samuelson and Co., of Hull, 
underwent her official trial in Stokes’ Bay, on Thursday week. 
The average of six runs was 13-918 knots, or 16-2 statute miles per 
hour, that of the Adriatic having been 15-908 knots, or upwards of 
18°5 statute miles an hour. It will be recollected that all the Galway 
boats were promised to go at twenty statute miles an hour, and as 
the power required at twenty miles an hour is double that necessary 
at sixteen miles, the result illustrates the frequent coincidence of great 
promise and little performance. The speed of the Galway boats 
(with the exception of that of the Adriatic), is less than that of the 
best class of screw steamers, being considerably below that of the 
Tasmanian, only equal to that of the Himalaya and Australasian, 
and but little better than that of the Bremen, Pera, and City of Balti- 
more. The Adriatic, it is true, has proved herself the fastest ocean- 
going (long voyage) steamer ever tried at Southampton, but she was 
not built by nor for the Galway Company. The Columbia is a 
steamer of 1,590 tons register, and the following are her principal 
dimensions:— Length of keel 360 ft.; length over all, 378 ft.; 
breadth of beam, 40 ft. ; depth of hold, 30:ft. She has two oscillating 
engines, of 800-horse power (nominal), working up to 3,200 during 
the trial; cylinders 98 in. diameter and 8 ft. stroke ; and air pumps 
worked by two auxiliary engines of 34 in. diameter. She has eight 
tubular boilers, with five furnaces each, yeas. a total of 800 
square feet of firegrate, and 20,000 square feet of heating surface, and 
is fitted with Partridge’s superheater. Her main saloon is 122 ft. 
long. On her trial the steam was at 221b.; vacuum 20 in.; draught 
of water 16 ft. 3in. forward, and 17 ft. 2in. aft. ; displacement at this 
draught, 4,000 tons; weight on board, 520 tons coal, and 60 tons 
water. She has accommodation for 197 first-class, and 360 steerage 
passengers. The Columbia is commanded by Captain Robert Leitch, 
and is appointed to leave Galway on Tuesday the 9th of April with 
the mails for St. John’s and Boston. 


Tue Hrserntan.—The Hibernian, a splendid steamer, built for the 
Montreal Ocean Steamship Company by Messrs. W. Denny and 
Brothers, of Dumbarton, has arrived at Liverpool, and will sail in 
a few days for Montreal. The tonnage of the Hibernian is 2,500 
tons, and her engines, on Spencer's patent, of 40-horse power 
nominal, have been supplied by Messrs. Tullock and Denny, of 
Dumbarton. It is expected that the improvements introduced will 
result in a saving of not less than 200 tons of coals per voyage. 
Every recognised improvement for economising labour and pro- 
moting the comfort and safety of those on board has been in- 
troduced into the Hibernian. Among other appliances, the 
anchors are hoisted by means of steam power, and the eight 
large lifeboats are fitted with Clifford's patent lowering apparatus. 
The steering gear is on the latest principle, and the vessel's course is 
regulated by tive compasses, two aft, one on the mizenmast, one on 
the bridge, and one in the forepart of the ship. The Hibernian left 
the Cloch Lighthouse at 4 p.m., on Thursday, the 28th ult., and 
arrived at the Bell Buoy, at 8.40. a.m., of the 29th, thus making the 
passage from the Clyde to Liverpool at an unfavourable time of the 
tide—going outside the Calf of Man, and without a sail set— in 
16 hours 40 minutes. The draft of water aft. was 16 ft. 10 in.; for- 
ward, 15 ft.3in. Although the engines are of an entirely new 
arrangement, they were not once stopped, and a steady vacuum of 
27 in. was easily maintained during the whole passage. This 
steamer is not to be confounded, by the similarity of the names, with 
the Galway Company’s new paddle-steamer Hibernia, 
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TO CORRESPONDENTS. 

*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 

#,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, d-c., to send their names and addresses, to 
achich, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such ansicers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
yeaders will agree with us, should be excluded as much as possible from this 
column. 

A. J. B.—The same thing has been so often proposed that we advise you to 
drop it. : J , 

AN OLD READER.—You have not given us such information as to the title and 
date of the invention as would enable usto findit. 

F. P. (Leeds).—Jt may be applied to railway axles, which is the only purpose, 
0 far as we are aware, for which it was ever made. 

M. W. (South Shields).—We cannot tell you where you would find such a ma- 
chine. The best way is to advertise for one, as they are not made on sale. 

WiGan.—There is no rule ct all; only we would make the area of the balance 
piston less than that of all the ports —say, in your case, an ll-ia. piston. 
OE. S.—We are not aware that any complete description of all the processes 
used for the protection of the Houses of Parliament hs ever been published. 

J. 8. (Dundalk).—We presume you mean the bituminised paper pipes. Mr. 
Young. of the Royal Humane Society's House, Hyde Park, can give you 
every information, : ; 

G. T.—None that we know of lately. Such a work is, we think, much needed, 
You might find Lowndes’ work, published by Messrs. Longmans, of Pater- 
noster-row, to answer your purpose. . a 

Siama.—We do not think the matter of age is one upon which the examining 
ofiicers are at all strict. Main and Brown's work on the steam-engine is the 
one recommended for naval engineers. : : 

Loco.—Alnost every turnpike has its own tolls. If you will procure Steam 
on Common Roads (price 12s. 6d.), published by Atchley and Co., Great 
Russell-street, you will find all the information you require. 

Ise oF MAN.—A dumb waiter consists of a platform attached to tio ropes, 
passing over pulleys at the top, and balanced by counterweights. To one of 
the ropes, or toarope depending from the middle of the underside of the 
platform, a friction clamp is attached. — : 

AMATEUR.—If you have a well proportioned boat, 36 ft. long, 6 ft. beam, 
2 ft. Din. draught, and only 6 squire feet of immersed midship section, we 
should suppose that 12 indicated horse-power would drive it at nine miles an 
hour. If the draught is limited to 2 ft. 9 in., a screw of that diameter would 
be rather small for such a speed, 3 ft. 3 in. diimeter and 5 ft. pitch might do 
at 200 revolutions. 








BORING WELLS. 
(To the Editor of The Engineer.) 


$ir,—Will you, or one of your correspondents, be kind enough to en- 
lighten me as to the tools used in ‘‘core” boring—i. ¢., a boring (for wells, 
&c.) where a core of the rock is left—say in a boring of 2 ft. diameter ? 
What would be the size of the core, and how would that core be “‘de- 
tached” and raised to the surface, and what form of cutting edge has the 
borer for core boring? Full and minute particulars of the tools used 
would confer a favour on A SUBSCRIBER. 

April 8rd, 1861. 


EXPANDING MANDRIL. 
(To the Editor of The Engineer.) 


Srr,—In Toe Enoivzer Dec. 7th, 14th, and 21st, 1860, at pp. 375, 389, 
and 405, are some short letters, by Mr. Joseph Jewsbury, Mr. Adam Dixon, 
and “K. R. U.,” relating to the claim of the expanding mandril for fixing the 
tubes ‘in steam boiler plates. The origination, first make, and use of this 
tool I believe to be due to me, as this was done by me in 1844, and with it 
a set of iron tubes were put into my boiler, which was brought from the 
London Works, and erected at 36, Broad-street, Birmingham. The tubes at 
the London Works being brass, were then replaced with iron ones, put in 
by this tool, which was made and used much in the same manner as shown 
in sheet 4, Fig. 9, of the drawings of my specification, dated April 3rd, 
1857, No. 931; but I did not in 1844 use it to drive ferrules in the tubes, 
but first to swell out the iron tube on the tube side of the plate, and then 
by the compound action draw the tube tight up to the collar thus formed, so 
that, in the same operation, the end of the tube was rivetted over on the plate 
on the open side, and at the same time, by the leading end of the cone, swelled 
to fit the hole tight. In doing this the screw was assisted by the hammer 
when desired, and the tubes were fixed in a first-rate manner ; but the 
tubes being at that time without the bend, and fastened thus at both ends, 
the irresistible effect of expansion and contraction soon rendered them 
leaky. Though so small an amount of leak, then, and even now, would 
be thought nothing of in the locomotive, the portable, and the marine 
boiler, yet when, as in my case, the retention of the same water is an 
object, such leak is of importance ; and this boiler was again retubed with 
the same tubes, bent and ferruled. This having produced perfect tube joints 
I have kept to the like mode ever since. Your correspondents do not refer 
your readers to the date or number of Mr. Prosser’s and Mr. Allan’s patents. 
‘Mr. Prosser’s patent is May Ist, 1845, No. 10,649 ; it contains fifteen shects 
of drawings ; all that relates to the mandril is in the last sheet. Mr. 
Allan’s patent is May 27th, 1847, No. 11,718. To Dr. Church is due the 
internal swelling part of this mandril, so far as its mechanical structure 
goes. Tuos. CRADDOCK. 

April 4th, 1861. 





MEETINGS NEXT WEEK. 


InstiTUTION OF Cry, ENGInrERS.—Tuesday, April 9th, at 8 p.m.—Conti- 
nued discussion upon Mr. Murray’s Paper ‘On the North Sea.” 

Soctety oF ENGINEERS.—Monday, at 7 p.m., ‘‘On Superheated Steam,” 
by Mr. Perry F. Nursey. 

Socrery oF ArTs.—Wednesday, at 8 p.m., “On the Products and Re- 
sources of Tasmania,” by Dr. Milligan. 





Advertisements cannot be guaranteed insertion unlers delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwurds, sirpence. The line averages 
nine words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment, 

Tur ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, tf preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including doulle number), 15s. 9d. 
rearly (including two double numbers), £1 11s. 6d. 
Ir credit be taken, an extra charge of two shillings and sixpence per annum 
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Tne ENGINEER is registered for transmission abroad. 
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are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Editor of THE ENGINEER, 163, 
Strand, W.C., London. 
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THE USE OF STEAM. 

CapraIn MAtry, of the American Navy, has been making 
some calculations, based upon the discovery of traces of 
silver on the copper bottom of a vessel docked at Valpa- 
raiso, and from these calculations the captain concludes 
that at least 200,000,000 million of tons of silver exist, in 
an exceedingly diffuse solution, in the waters of the ocean. 
Now, were not the amount so large (and we shall still ex- 
pect to hear of some error in the calculation) we should at 
once attribute the presence of so much silver in the sea to 
the extravagance of our practice in marine engineering. 
Our great steam companies have thrown almost as much 
money into the sea as would serve the purposes of an ex- 
clusively argentiferous circulating medium for the populous 
empire of China, where gold is always ata discount. If, 


instead of silver, we take an auriferous basis of compari- 
son, the Peninsular and Oriental Company are paying 
nearly £850,000, or nearly seven tons of sovereigns, yearly, 





for coal. Of this, at least one-half, or hard upon four tons 
of gold are thrown annually into the sea—every ton, of the 
mint standard, being worth no less than £127,194 13s. 8d! 
In the stormy Bay of Biscay, in the tideless Mediterranean, 
in the Red Sea and the fiery Indian Ocean, this great stream 
of wealth is being yearly thrown, or is, rather, allowed to 
fly, overboard. Not but that the managing directory in 
Leadenhall-street know how to drive the sharpest bargains 
on the Coal Exchange, albeit that coal at Aden is worth 
nearly as much, ton for ton, as prime Gartsherrie pig at 
Glasgow. It is not in the purchase, but in the use of fuel, 
that this, like all other great steamship companies, indulges 
in the most frightful extravagance. There may be the 
most vigilant watch at all the coal depots on foreign sta- 
tions: the stokers may exert all their skill, and the vessel 
may be kept going with the least coal that will maintain 
her rate, and avert the penalties of the mail contract, yet, 
notwithstanding all this, the ceaseless stream of gold goes 
pouring out. If those who suffer by its loss would know 
whence it escapes, let them set a watch on the brine cocks 
and the hot wells of their steamers, and there will they 
find an enormous ebb of heat, generated at a cost of mil- 
lions, and allowed to escape not one half-worked, according 
toeven known and daily attained staydards of steam-engine 
performance. Lucky it is for these great companies that 
Nature furnishes them with the combustible complement 
of their coal—atmospheriec oxygen—for nothing, for more 
than ten tons of air, containing two tons of oxygen, are re- 
quired to burn one ton of coal. Were oxygen merchantable, 
at even half the price, per ton, of coal, and were it neces- 
sary to stow it on board, then, indeed, were ocean steam 
navigation as commercially impracticable as Dr. Lardner 
once believed it to be. 

There is a great difference between the resistances en- 
countered by a steamship and by a railway train, but there 
is no necessary difference in the nature of the power re- 
quired to drive them. Both the marine and locomotive 
engines have boilers, steam cylinders, and valvular appa- 
ratus, the two pistons of the locomotive sustaining a direct 
steam pressure of from 15 tons to 25 tons, whilst those of the 
marine engine bear pressures rising from those mentioned 
up to 200 tons. In the locomotive, the pressure may be 
exerted at a speed of from 400 ft. to one of 1,000 ft. per 
minute, producing from 500 to 1,000 actual horses-power, 
whilst in the marine engine the pressure of the pistons may 
move them through from 200 ft. to 400 ft. per minute, produc- 
ing, according tothe pressure and velocity, a power up to that, 
perhaps, of 5,000 horses. The marine engine, having the 
advantage of a vacuum, might be expected to work with 
the greater economy, but so far from this, the superiority 
is all the other way. The locomotive gives off an hourly 
horse-power with 3 lb. of the same kind of coal as that of 
which 6 lb. are expended in the same dynamic effort by 
the marine engine. 

Why is it that the economy of locomotive practice is not 
attained at sea? A connected series of reasons must be 
given in answer. First, the supply of water is salt, instead 
of fresh; consequently (second) only a low pressure of 
steam can be maintained without causing such a collection 
or incrustation of sulphate of magnesia and carbonates of 
magnesia and lime as would speedily choke the boiler. 
Consequently (third), with low pressure steam, the cylinders 
must be large and the working parts heavy, whilst their 
motion is necessarily comparatively slow. Under these 
circumstances (fourth), expansive working (by which alone 
anything like the full power of steam is attainable) is 
altogether out of the question, the cooling of the internal 
surfaces of the cylinder, during expansion, causing an 
excessive and unproductive condensation of steam on its 
admission on the next stroke. Without expansion, steam 
of 15 lb. and 150 Ib. are practically about equal in economy, 
equal weights of fuel generating nearly equal weights of 
high and low pressure steam. But steam of 15 1b. pressure, 
although capable of expansive working, with a theoretical 
gain therefrom, involves such great condensation in the 
cylinder, when admitted without superheating, as to cause 
a positive loss if the steam be cut off earlier than at one- 
half or two-thirds stroke. This has been so abundantly 
proved that, at sea, expansive working and expensive work- 
ing are almost convertible terms. High pressure steam, of 
say 150 lb. pressure, is not only capable, however, of being 
expanded with a theoretical gain of about twice that due 
to the expansive use of low pressure steam, but from the 
smallness of the cylinders required in its use, and the com- 

arative lightness and speed of the moving parts, this gain 
1s capable of being actually realised in practice; and it is 
this circumstance, chiefly, which renders locomotive engines 
more economical of coal per actual horse-power exerted, 
than marine engines. 

That apprehensions of danger from high pressures have 
retarded their adoption is very probable. It may be some 
time before the public will learn to perceive what is the 


fact, that low pressure boilers explode oftenest and generally | 


with the most disastrous results. One boiler, too, may be 
actually stronger under a pressure of 150 Ib. per square inch 
than another at 15 lb., whilst even with the same margin 
between the working strain and the breaking strain on the 
iron the former would, in case of explosion, contain much 
less heated water, to which the violence of boiler explosions 
is chiefly due, the tearing open of a boiler by dry steam 
alone, whatever its pressure, being a comparatively gentle 
phenomenon. Dr. Alban’s and Jacob Perkins’ water-tube 
boilers, working at a constant pressure of 1,000 1b. per 
square inch, were probably among the safest ever used. 
The present Mr. Angier Perkins (the grandson of Jacob 
Perkins) has applied still higher pressures; and it is known 
that ordinary lap-welded boiler tubes, 1} in. in diameter, 
will bear a pressure of from 6,000 to 10,000 Ib. per square 
inch before yielding by internal pressure. saa rifle 
volunteer, as well as every soldier of the line, carries, as a 
gun-barrel, a high pressure generator, in which the explo- 
sion of an ordinary charge of powder is estimated to pro- 
duce an even greater initial pressure. 

The prejudice against high pressure steam is, indeed, 
rapidly diminishing, and the surveyors of the Board of 
Trade have lately certified to the safety of a number of 
marine boilers, built on the Tyne and on the Clyde, to be 





worked, at sea, at a regular pressure of 120 1b. per square 
inch. The Pacific Steam Navigation Company are also 
working several pairs of Clyde-built 400-horse engines, at 
a regular pressure of 45 Ib., and no anxicty is felt, that we 
are aware of, as to the safety of the boilers. Even the 
farmers are providing themselves with engines which are 
worked at pressures of from 45 Ib. to 100 Ib. per square 
inch. 

The superiority of the high pressure system will be found 
as great at sea as it has been on land, where railway 
engines, in which high pressure steam is indispensable, 
work with hardly more than half the fuel, for a given 
power, that is consumed in ordinary low pressure engines. 
There is the most abundant practical proof that steam may 
be instantly condensed, in a surface condenser, at a pres- 
sure of 50 lb., and steam -of greater original pressure 
should, and would, be expanded in the cylinder - to 
much below this limit before its discharge into the 
condenser. And it is to be borne in mind that 
high-pressure engines instead of being, as many sup- 
pose, necessarily non-condensing, are the very ones to 
which condensation is most applicable—condensation is, 
indeed, at sea virtually indispensable with high-pressure 
steam ; whereas, with low-pressure, the use of condensers, 
although advantageous, is altogether optional. Surface con- 
densers are, of course, the only ones whereby all the steam 
may be reconverted into pure feed-water for the boiler, there 
being, with good joints, but very little waste, with the 
exception of which, the identical fresh water taken into the 
boilers of a steamer in London might be made to serve her 
on a voyage round the world, being re-evaporated and re- 
condensed, in this service, twenty or thirty times, every 
twenty-four hours. Surface-condensing apparatus, how- 
ever, necessarily consisting as it must of great numbers of 
tubes, each with its two steam-tight joints, may be sup- 
posed to be somewhat more liable than other parts of 
marine steam machinery to derangement. If it - fail 
altogether, the working of the engines will be stopped not 
merely because no vacuum can be obtained, but because 
with ordinary high-pressure boilers they can be safely 
worked with fresh water only. This reservation of safety 
does not apply to the strength of the boiler at all, and 
does not therefore imply any danger of explosion, but 
merely that, with salt feed-water, even when two-thirds of 
the quantity taken in were blown out, a high-pressure 
multitubular boiler, according to general experience, 
would soon become so choked with scale as to be no 
longer workable. The danger would then be that result- 
ing from the total loss of the motive power of the vessel, 
which might, perhaps, be near a lee shore. So far as the 
mere vacuum is concerned, a high-pressure condensing- 
engine would still be able to work nearly up to its full 
power without it; and if, then, a boiler may be had which, 
whilst working more economically with distilled water, 
could, nevertheless, on a pinch, be kept going with sca- 
water, the greatest apprehension involved in the use of 
surface-condensers is at once removed. By heating the 
water in tubes, through which it is forced mechanically, 
hardly any deposition of scale has been found to occur, 
even with high-pressure and when evaporating brine of 
five thirty-thirds density, which is twice the saltness per- 
missable in ordinary marine boilers. Capacity for a sufficient 
quantity of water is obtained in this case by means of a 
receiving-vessel, of suitable size, so placed as to be included 
in the circuit of the water, although wholly out of reach of 
the fire. The contents of this receiver may be forced ten 
or a dozen times through the tubes before being finally 
evaporated, the circulation resembling that of the human 
blood, the tubes in which the water takes up its heat cor- 
responding to the lungs wherein the blood receives its 
oxygen, the circulating pump representing the heart, the 
exit-pipe of that pump the aorta, whilst the capacious 
cylindrical receivers may be compared, with perhaps less 
exacitude, to the auricles and the general system of blood- 
vessels. A boiler upon this general principle is illustrated 
elsewhere in the present number of THE ENGINEER, and it 
appears to combine qualities of great value for marine pur- 
poses, most important among which qualities is its ascer- 
tained exemption from any considerable incrustation. 

The essentials, then, to economical marine steam engi- 
neering are, first, a simple and effective surface-condenser, 
like Spencer’s or Sewall’s, providing a constant supply of 
fresh water to a boiler which, nevertheless, will not be un- 
available should the condenser accidentally break down. 
Second: thus secured by the command, ordinarily, of fresh 
water and the availability of the boiler even when an occa- 
sional resort to salt water is unavoidable, the next requisite 
is high pressure of steam. Third: with high-pressure 
steam, smaller cylinders and lighter working parts 
would necessarily be employed, whereby, with moderate 
superheating, the steam would be worked’ expansively and 
with something near the gain theoretically due to that 
system of working? Not only, then, would the consump- 
tion of coal, for a given power, be decreased, but so wouid 
the weight of the machinery and that of the stock of coal 
carried in the bunkers. In many cases, the weight of 
engines, boilers, paddles, spare gear, water and coal, now 
forms nearly one-half of the displacement of large steam 
ships, and at least one-half of their extravagant expendi- 
ture of fuel goes in the work of propelling that moicty of the 
displacement alone. 

As long as our great steam companies can throw them- 
selves upon the support of Government they will continue, 
as they now do, to discourage improvements. The Penin- 
sular and Oriental Company have refused to purchase 
vessels which responsible builders have offered to guaran- 
tee should burn but 14 1b. of coal per hourly horse-power, 
and which should be run, for a few months at least, on pro- 
bation, before any payment was made. In the meantime, 
the fare from Southampton to Calcutta, formerly £102, 
including the Isthmus transit, has been advanced to £117. 
There may be those who will regard this as an “ad- 
vance backwards,” but the result was to have been anti- 
cipated, perhaps, in the absence of all competition. When 
the Great Western steamship ran regularly to New York 
the fare was £45, and by the British Queen it was £50. 
But for competition it might have been that still, or, pos- 
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sibly, £60 or £75. The Cunard line set out with a fare of 
£40 19s. The Collins line reduced this to £35, and even- 
tually to £30 on the Westward, and £24 on the Eastward 
passage. The highest Cunard fare is now £26, and goods 
which were formerly taken at £8 per ton now go for £3. 
Were an equally active competition to be set up on the 
Oriental route, we should doubtless have the fares down to 
£50, and unsubsidised companies would even then declare 
dividends corresponding to the vast amounts now blown 
and thrown into the sea. 


ENGINEERING AND SHIPBUILDING INVENTIONS. 

THE engineering and shipbuilding professions have long 
stood in urgent need of a new invention—namely, a satis- 
factory mode of dealing with other new inventions. In 
saying this we by no means intend to imply that new 
mechanical inventions of merit have had no chance of 
adoption ; every factory, every railway, every steamship 
establishment, every Government dockyard in the kingdom 
would furnish numerous contradictions to such a statement. 
Somehow or other we have contrived to invent and apply 
so many mechanical improvements during the present 
century that we have transformed altogether the very 
aspect of the planet on which we dwell, and invested 
our age with a splendour never before attained in this 
world. 

Notwithstanding all this, however, it must be acknow- 
ledged that a systematic mode of dealing with new inven- 
tions is very necessary. The loss—the wrong—the bitter- 
ness of soul occasioned by the absence of this are immea- 
surable; and in addition to these evils an immense amount 
of foolish babbling and newspaper writing has to be borne. 
Many a good and valuable invention is probably neglected, 
if not lost; and most certainly many a bad and worthless 
one is talked and written into notoriety. The merit of an 
invention is not alone sufficient to ensure its consideration 
and adoption speedily—often not sufficient to secure these 
at all; and the consequence is, men have to resort to other 
aids, and these are usually such as persons of cunning and 
effrontery are most likely to turn to. The prime cause of 
this state of things is to be found, not so much in a desire 
to reject improvements as essentially troublesome, but in 
the practical difficulty of dealing with so immense a mass 
of suggestions as is annually brought forward. Most of 
them—by far the larger portion, in fact—are intrinsically 
worthless ! but the inventors of them are not content wit 
being told so, and hence they give unlimited trouble. “I 
am almost from morning to night bothered by inventors,” 
said poor Sir Baldwin Walker, to the Royal Dockyard 
Commission ; “ people bring inventions under the impres- 
sion that they are the best things that were ever thought 
of, and some of them are really hardly worth considera- 
tion ;” and he plaintively laid before the Commission speci- 
mens of the “extraordinary plans” by which his depart- 
ment was hampered, the first of them being that of “a 
saddle and collar maker,” who proposed to construct a 
ship with three paddles between two keels, and to propel 
her “ with a great power of steam,” from 30 to 35 knots 
per hour! Does any reader wonder that, when once clear 
from the “botherations” of such inventors, Sir Baldwin 
steamed away, even ina storm, from those who wanted 
him back again. Some curious and instructive details 
bearing upon this part of ouz subject are given in a paper 
by Mr. Barnaby, in the first volume of the Transactions 
of the Institution of Naval Architects. The author, who 
has had occasion to make great research into the history of 
oe found that of the patentees of two hundred 
and ninety-two patents taken out, under the old patent 
laws, for matters relating to shipbuilding, and in which 
the profession or title of the patentee is stated, there are 

~only twenty who are shipwrights or naval architects. There 
are eighty who are styled gentlemen; and, in addition to 
these, there is “a strange medley of colonels and lieutenant- 
colonels, graduates of universities, barristers, coal-mer- 
chants, wool-dealers, agricultural machinists, upholsterers, 
goldsmiths, dyers, coach-makers, toy-makers, fruiterers, 
tallow-chandlers, and brewers. 

The abundance of worthless inventions is not, however, 
the only source of difficulty. When asked whether he 
thought it desirable that the Controller of the Navy’s de- 
partment should be relieved of the duty of considerin 
inventions, Sir Baldwin Walker replied that he conttined 
such a change scarcely practicable. If you appointed 
persons who were not responsible for the work of the dock- 
yards to pronounce upon the merits of inventions, they 
might recommend, he said, a thing which the Admiralty 
might not think it desirable to adopt; and if they did 
adopt it, it would perhaps occasion very great expense. 
This statement is'a very significant one, inasmuch as it 
reveals the true reason for which the present mode of deal- 
ing with new inventions is sustained by the Admiralty : 
they desire to have the power of condemnation ir. their own 
hands. That they use that power freely no one will dis- 
pute. Sir Baldwin asserted that he and his professional 
advisers generally went fully into the investigation of such 
inventions as were thought worthy of examination; and 
that he spoke truly, we do not doubt. We suspect we 
should do him and them no injustice, however, if we ven- 
tured to intimate that their inquiries are not always de- 
signed to bring out the merits of an invention, if’ it has 
any. Where approval is attended by trouble, and condem- 
nation by none, are they not more prone to condemn than 

to peer? Have they never condemned unfairly, or on 
insufficient grounds ? 

If this question is to be discussed candidly, however, it 
must be admitted that unprofessional persons—and even 
professional men, when they are uninformed of some of the 
requisite conditions—are extremely likely to fall into error 
in dealing with engineering and shipbuilding questions ; 
and it must also be admitted that it does not seem possible, 
in the case of the Admiralty, to take the consideration of 
them altogether out of the hands of their officers. We have 
a striking example of both these facts presented to us in a 
matter respecting which the present Secretary to the 
Admiralty himself (although still very much disposed to 





insist upon his own notions) blundered most seriously early 
in 1858. Lord Clarence Paget stated, in Parliament, that 





an eminent shipbuilder was prepared to construct a vessel 
of war possessing many advantages over then existing 
vessels. She was to carry coals for twelve days full steam- 
ing, to attain a speed of 12 knots, to carry provisions for 
500 men for six months, to carry twelve 95-cwt. guns on 
pivots, so as to be capable of fighting the whole of them 
on either side, to be under 21 ft. draught of water, and to 
cost considerably less than any of the frigates recently 
built. She was, in fact, according to Lord Paget, to be 
“immeasurably superior to her class in speed, in stowage, 
in armament, in easy draught of water, in accommodation 
for carrying troops, and finally in cost.” Mr. Green was 
the eminent shipbuilder in question; and Mr. Green was 
ready, he said, to undertake the construction of such a 
vessel by contract, with the proviso, that if she did not 
fulfil the above conditions he would receive her back with- 
out payment. Lord Paget “earnestly entreated” their 
lordships to consider this “ patriotic proposal.” Their 
lordships did consider it, and handed it over to the Con- 
troller and his professional officers for their investigation. 
And what did they find? This: That Mr. Green had 
under-estimated the weight of hull very considerably ; 
that he had over-rated the probable speed; that 
the ship would have her ports within less than 6 
feet of the water; that she would only stow 400 (instead of 
1,000) tons of coal; and that, in numerous other respects, 
Mr. Green’s estimates were faulty, and his proposals imprac- 
ticable. We are not prepared to adopt all the statements 
that were alleged in opposition to his plans; but we are 
perfectly satisfied that he has cause to be grateful to the 
Admiralty for refusing to comply with his friend’s “ earnest 
entreaty” by ordering the ship. Such a case as this—and 
similar cases are, to our knowledge, constantly occurring— 
shows very clearly that even shipbuilders, when unaccus- 
tomed to design ships of war, are likely to overrate their 
capabilities, and to suggest fanciful improvements. 

Itis now rumoured that the Admiralty are contemplating 
the appointment of a permanent committee, to consist of a 
shipbuilder, an engineer, and a naval officer, for the pur- 
pose of considering and reporting upon such schemes as 
may henceforth be submitted to the board. But this we do 
not believe. It is not at all probable that their lordships 
will initiate any greater change than the Royal Commission 
recommended, viz., “ that the Minister [of Marine] should 
be empowered to employ scientific and practical men when 
he may find it advisable to consult them upon inventions 
and improvements connected with the department.” 
Admiral Robinson, the present Controller of the Navy, who 
was one of the members of the Royal Commission, recom- 
mended even less than this. 

From a paragraph which we published in our last 
number our readers will have observed that the question, 
which we are here discussing, formed the subject of 
anxious consideration at a recent meeting of the officers of 
the Institution of Naval Architects. They will likewise 
have observed the cautious manner in which these gentle- 
men decided to deal with it. They have appointed a com- 
mittee to investigate inventions, it is true, and, if we are 
rightly informed, the very foremost marine engineer and 
two of the foremost shipbuilders in this country have con- 
sented to serve upon that committee. But all that these 
gentlemen have engaged to do is to select for publication 
in the institution’s 7ransactions, or for discussion at their 
meetings, as the case may be, such descriptions of inven- 
tions as they may think sufficiently deserving of those dis- 
tinctions. This involves, of course, the virtual condemna- 
tion of all that they reject; and thus, practically, the com- 
mittee will form a tribunal to which inventors may appeal. 
But beyond the mere acceptance and rejection of com- 
munications the committee will not go. They will not be 
bound to report upon a single invention, and, therefore, 
will not answer to the prime demand of inventors, who 
love nothing better than battling for their bantlings, and 
who cannot submit to silent condemnation. It must be 
acknowledged, however, that such a committee as this may 
do essential service by bringing really valuable inventions 
before the profession, whether their authors be professional 
men or otherwise. More than this we cannot encourage 
inventors to expect. 


DALTON ON HEAT AND STEAM. 

THOSE who have read Mr. Williams’ letters to us, up to 
the point at which he precipitately abandoned the discus- 
sion of the relations of Heat and Water, may have ima- 
gined that, in disputing Mr. Williams’ unwarranted con- 
struction of Dalton’s theory of diffusion, we were, in some 
way, opposing the authority of that great chemist himself. 
We may admit that, in pointing out whatseemed to us falla- 
cious in Mr. Williams’ conclusions, we had not specially con- 
sulted Dalton’s writings at all, but had referred to those gene- 
ral properties of Heat and Matter with which the application 
of the Atomic Theory has made us all more or less familiar. 
We felt quite sure that nothing had ever been advanced by 
Dalton, in this respect, essentially different from the gene- 
rally recognised oe of Heat, inasmuch as these prin- 
ciples have been established, in great part, upon Dalton’s 
own labours. We were not, therefore, exactly conscious 
of having enunciated any “new” or “ingenious” theory 
of “ vaporisation,” and did not, for the same reason, insist 
upon the originality which Mr. Williams ironically attri- 
buted to our explanation of the subject—nor did we, either, 
quite accept the sincerity of his pertinacious distinction 
between ourselves and some imaginary “ writer,” and we 
were accordingly prepared to find that, whenever he dis- 
covered his errors, Mr. Williams would retire upon the 
pretext that, in restraining him in the commission of an 
impertinence which no other respectable journal would 
tolerate for a moment, we were “denying him a fair (!) 
opportunity for discussion.” That Mr. W illiams has, at 
last, discovered the rock upon which his theory—which he 
no longer seeks to keep afloat—has struck, is more than 
probable, for on a reference to Dalton’s New System of 
Chemical Philosophy we find anticipated almost the iden- 
tical explanations of the subject attributed to us, by Mr. 
Williams, as original. In two successive chapters Dalton 
treats of “Pure Elastic Fluids,’ and “Mixed Elastic 
Fluids.” In the first, which includes steam, we have the 





conception of the solid (not liquid) atom of water, which, 
even when contiguous to other solid atoms, as in the liquid 
state, is surrounded by an atmosphere of the subtle fluid, 
heat, which prevents the atoms from being drawn into 
actual contact. On page 147 Dalton says :—* A vessel full 
“of any pure elastic fluid presents to the imagination a 
“ picture like one full of smallshot. The globules are all of 
“the same size; but the particles of the fiuid differ from 
“those of the shot in that they are constituted of an 
“ exceedingly smail central atom of solid matter, which is 
“surrounded by an atmosphere of heat, of great density 
“next the atom, but gradually growing rarer, according to 
“some power of the distance; whereas those of the shot 
“are globules, uniformly hard throughout, and surrounded 
“ with atmospheres of heat of no comparative magnitude.” 
Here we have the true conception of the heated solid 
atoms (for all atoms must be solid) composing a liquid ; and 
the solid atoms of liquid water, as of solid ice, are always 
heated, in precisely the same manner (although not in the 
same degree) as the solid atoms which form the neuclei of 
the elastic spheres of steam. Indeed, Dalton gave, as his 
opinion, that the concentration of heat immediately about 
the surfaces of atoms was so great that solid ice contains 
four-fifths as much actual heat as steam, the temperature 
of ice being several thousand degrees above an absolute 
privation of heat. However this may be, Dalton clearly 
saw that all gaseous bodies, steam included, consisted of 
heated solid atoms, separated by heat alone, heat being 
assumed, in the first sentence of his work, to be “an elastic 
“ fluid of great subtlety, the particles of which repel one 
“another, but ave attracted by all other bodies.” 

Dalton, not anticipating misconstruction on the part of 
those who might afterwards attempt to interpret his words, 
repeatedly refers to water as not only capable of being 
“heated” whilst retaining its condition as liquid water, 
but he attributes the increase of its specific heat, when con- 
verted into vapour, solely to increased bulk “in ccnse- 
“quence of which every atom of liquid possesses a larger 
“sphere than before.” ‘This increase of specific heat, 
which is the only difference in the thermal conditions of 
water and steam respectively, is commonly known as 
“latent heat,” to which term Dalton applies the remark 
“ improperly so called.”* 

Our readers will recollect Mr. Williams’ extraordinary 
attempt to prove, upon the assumption that water is a 
non-conductor of heat, that it must be also a non- 
recipient of heat, and that, therefore, it cannot be heated 
at all. Besides reminding him that, in this case, the for- 
mation of steam (which is no more than the reception 
of heat by water) would be impossible, we also called 
Mr. Williams’ attention to the fact that water was 
a conductor, if not, indeed, an excellent conductor, 
of heat, and that, besides convection or the trans- 
portation of heated particles, water received and communi- 
cated heat from particle to particle, precisely like any other 
body, solid, liquid, or gaseous. Dalton says (p. 100) :— 
“ When a fluid is heated at its surface the heat graduall 
“and slowly descends in the same manner as along a solid. 
‘“‘ But when the heat is applied to the bottom of a vessel 
“ containing a fluid the case is very different; the heated 
“ particles of the fluid, in consequence of their diminished 
“ specific gravity, form an ascending current and rise to 
“the surface, communicating a portion of heat in their 
“ascent to the contiguous particles, but still retaining a 
“ superiority of temperature, so that the increase of tempe- 
‘“‘ rature in the mass is first observed at the surface, and is 
“constantly greatest there till the commencement of ebul- 
“ition in liquids, at which period the temperature is 
“uniform. The conducting power of fluids then arises 
“from two distinct sources—the one is the same asin solids, 
“ namely, a gradual progress of the heat from particle to 
“particle, exclusive of any motion of the particles them- 
“selves; the other arises from the internal motion of the 
“ particles of the fluid, by which the extremes of hot and 
“cold are perpetually brought into contact, and the heat is 
“thus diffused with eat celerity. The latter source is so 
“ much more effectual than the former that some have been 
“led, though without sufficient reason, to doubt the exist- 
“ence of the former, or that fluids do convey heat in the 
“same manner as solids. Nothing appears, then, but that 
“the communication of heat from particle to particle is 
“conveyed in the same way in fluids as in solids; the 
“rapidity of its diffusion in fluids is to be ascribed to an 
“ hydrostatical law.” 

Here we have the most explicit statement, not only 
that water may be heated, whilst retaining its liquid state 
as water, but also that, like all other bodies in nature, 
water is a conductor of heat. Dalton, who had doubtless 
tried the experiment, states also that, during the applica- 
tion of heat, and until ebullition is reached, the tempera- 
ture is constantly greatest at the surface, a circumstance 
which cannot be reconciled with anything like “ diffusion,” 
as the term is understood, of steam throughout the liquid 
mass. Mr. Williams was no doubt aware that the assump- 
tion of such diffusion would require an uniform tempera- 
ture, when, apparently without having tried any experi- 

* Before the date of Dalton’s work Professor Leslie had remarked 
upon “latent heat” in his “ Enquiry into Heat ” (1804) as follows: 
—“ But it was reserved for the celebrated Dr. Black to examine the 
phenomena of the passage to fluidity with accurate attention, and 
had that able chemist discerned all its consequences, or possessed 
the boldness and ardour of his rivals, he would have deserved our 
unqualified praise. But he satisfied himself with taking a partial 
glimpse of the subject, while the theory of capacity, at_ once so 
luminous and comprehtnsive, was reared without his participation. 
Not daring to reject the system of Boerhaave, he sought only to 
correct it. That correction was, however, only insufficient, for 
besides the quantity of heat absorbed in the passage of ice to water, 
the fluid henceforth requires larger additions than it did in its 
former state to produce the same ascents of temperature. If the 
term latent expressed merely a simple fact, it might be admitted ; 
but, viewed in opposition to its correlative sensible, it conveys an 
erroneous notion, as if heat lodged in a body consisted of two dis- 
tinct species or modifications. A thermometer measures only the 
heat contained in its own bulb. Any further indication is inferred 
by an act of reasoning. The ideas associated with the expression 
“latent heat” have spread a cloud of mystery and paradox most 
unfavourable to the progress of real science. Notwithstanding the 
obstinacy of habit, they are, indeed, falling into discredit, and must 
soon a away into a system which is far more general, consistent, 
and philosophical.” 
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ment to ascertain, he assumed “ the consequent homogeneous 
“temperature throughout.” In thus seeking to attach to 
Dalton’s theories a construction against which their author 
had amply provided, Mr. Williams reaches the point where 
audacity becomes sublime in saying, as he does, of water, 
not yet raised to the boiling point, that “ while the vapour 
continues to rise and escape into the air, we also find the 
temperature in the mass increasing so uniformly as to 
justify the inference of its diffusion under the Daltonian law!” 

As the non-conduction of heat by water is so frequently 
assumed by those who forget that it involves an exception 
to every law of heat and matter, and who are too negligent 
also to try the experiments or to observe the facts, any one 
of which immediately disproves such an absurdity, we may 
here quote what Professor Leslie says upon the same point, 
although we quite agree with him in his concluding sen- 
tence, that the question does not deserve serious discussion 
at all. That acute and profound philosopher said, in 1804: 
“A late ingenious experimenter, who, by the perspicuity 
“and useful tendency of his writings, is deservedly a 
“favourite of the public, has advanced the paradoxical 
“conclusion that ‘fluids are non-conductors of heat ;’ and 
“this strange assertion, from the celebrity of its author, 
“has been treated certainly with more attention and re- 
“spect than it otherwise merited. If nothing more is 
“ meant than that fluids, as the consequence of their extreme 
“ mobility, convey the impressions of heat chiefly by their 
“internal motions, the fact will not be disputed; but, 
“though perhaps more distinctly announced, it can have 
“ very little claim to originality. If the proposition, how- 
“ever, be taken in its strict sense, it is most palpably 
“erroneous. Were fluids absolutely incapable of conduct- 
“ing heat, how could they ever become heated P Must we 
“ suppose that the particles of a fluid can imbibe heat from 
“ those of a solid, and yet not receive it from each other ? 
“On mixing cold with hot water, a sort of heterogeneous 
“compound would be formed, each molecule retaining, 
“without participation, its initial and peculiar temperature. 
“ And where no such intermixture can take place, how 
“could water, for instance, be heated by the contact of 
“warm air? But the question really deserves no serious 
“ discussion.” 

Vaporisation, upon Dalton’s explanation, is a comprehen- 
sible and consistent process. Upon the explanation, how- 
ever, of Mr. Williams it can only be comprehended by 
admitting exceptions to the primary laws of nature. So 
with condensation, which, according to Mr. Williams, 
could never occur upon a surface warmer than 32 deg., 
unless, disclosing some hitherto unknown phenomenon in 
the transmission of heat, a plate of iron at 100 deg. could 
cool a particle of water or steam down to 32deg. Upon 
Dalton’s rationale, condensation is the converse ef the in- 
sinuation of heat among the solid particles of matter. In 
his own words :—* In fact the heat (1,000 deg.) which is 
“given out by steam when it is condensed into water is 
“merely heat of compression; there is no change in the 
“ affinity of the molecules of water for heat ; the expulsion 
“is occasioned solely by the approximation of the mole- 
“cules, and would be precisely the same whether that 
“ approximation was occasioned by external compression 
“ or internal contraction.” 

Dalton explains that, in the condition of vapour, the atoms 
of water are in a state nearly of equilibrium between 
the force of attraction, pervading all matter, and that of 
repulsion, which he ascribes to heat alone. 

We may say, without further quoting Dalton, that his 
theory of the relations of heat and water is precisely that 
which, without special reference to his writings, has 
been adopted in late numbers of THE ENGINEER in 
criticising Mr. Williams, who professes all along to be 
but expounding Dalton’s own views. These views, it 
may be needless to add, Mr. Williams is flatly contradict- 
ing, doubtless from a misapprehension due to the reading 
of but a single chapter of the New System of Chemical 
Philosophy. For it is under the appropriate head of “ Pure 
Elastic Fluids,” that Dalton considered vaporisation and 
condensation, whilst under the heading of the succeeding 
chapter on “ Mixed Elastic Fluids” he enunciated the laws 
of diffusion. In the natural conclusion that steam cannot 
be distinguished, upon any recognisable principle, from 
permanent gases, Mr. Williams has sought to apply 
the laws of the diffusion of different gaseous bodies 
in each other to that of steam in water, which are 
identical bodies, both having forces of attraction and 
forces of repulsion, the former preponderating in water 
and the latter in steam. Mr. Williams, in the same 
empirical manner in which he has treated other branches 
of the inquiry, has assumed that water has only an attractive 
property among its particles, and that steam has only a 
repulsive property, overlooking the fact that the apparent 
exclusiveness of the predominating quality in each case is 
due only to its excess above its antagonistic quality, as 
clearly explained by Dalton. None can read Mr. Williams’ 
lucubrations without being convinced that he has read only 
Dalton’s chapter on “Mixed Elastic Fluids,” whilst 
entirely overlooking that on “ Pure Elastic Fluids.” This 
partial conception of his subject is, indeed, apparent 
throughout Mr. Williams’ work, for he has, as our columns 
have testified, unwarrantably misrepresented the explicit 
statements of other authors. Whether or no the compara- 
tive insignificance of those, whose explanations of boiler 
explosions Mr. Williams has ungraciously perverted to his 
own purposes, entitles them to an apology, we do think 
than an ample one is due to the memory of one of our 
greatest chemists—Dalton, whose teachings Mr. Williams 
has persistently misrepresented under the guise of a zealous 
advocate of his views. Were Dalton living, his repudia- 
tion of this perversion would have been sufficiently sum- 
mary and conclusive, but, as it is, only those who cherish the 
great principles which he discovered and illustrated can be 
expected to interpose in the matter, and to these, if Mr. 
Williams does not offer just atonement, by confession and 
retraction, he must be held accountable. 





Pricing Goops 1x THE Great Exuierrion.—It will be seen from 
the official programme of the Commissioners, that prices will be 
allowed to be affixed to articles exhibited. 





LITERATURE. 


The Railway and the Mine.—London: Simpkin, Marshall, and 
Co., 1861. 

THIS volume, which bears upon its title-page the words, 
“ Lever’s Illustrated Year Book,” and which appears to be 
a kind of trade speculation of Mr. Ellis Lever, of the West 
Gorton Works, Manchester, really deserves a very favour- 
able notice. It contains an immense mass of information 
concerning railway and canal management and traffic, and 
much also relating to mining interests ; and, in addition to 
all this, several original articles of great merit. That on 
“The Coal Measures of Great Britain,” treats of the same 
subject as Mr. Hull’s work previously noticed,and, although 
less valuable than that in many respects, is, nevertheless, a 
very able and useful essay. It has the merit of being 
copiously illustrated. We may add that the price of this 
book is so moderate as to deserve remark. 








Free Trade in Gold, being a Reply to the Cobden - Chevalier 
Treatise on the Probable Decline in the Value of Gold : also an 
Exposition of the French Schemes on the Curvency now 
Matwring.—London: Richardson and Co., 23, Cornhill, 1861. 

WE are not surprised to find that this book is put forth 

anonymously, because it could bring nobody any credit. 

We find ourselves quite incapable of sharing any of the 

writer’s opinions, and especially dissent from those with 

which he concludes, an which seem to imply that a 

certain religious sect is seriously interfering just now with 

the commercial affairs of England and of Europe generally. 

If this is not his meaning, we shall be content to remain in 

ignorance of it, fearing no great loss. Even if it were a 

sound book, however, it would claim no further attention 

from us. 








THE PATENT JOURNAL. 
(Condensed Jrom the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

3090. Joun GroreGe TAyLor, Paris, “Improvements in dress and other 
fastenings, and in the application and manufacture thereof.” 

3100. Joun GrorGre TayLor, Paris, “‘ Improvements in the manufacture of 
boots and shoes, and in the method of measuring the human foot for 
fitting the same.”—Peitions recorded 17th December, 1860. 

38. Joun Roserts, Upnor, Kent, ‘‘ An improved warming hassock or foot- 
stool.” —Petition recorded 5th January, 1861. 

158. FRANCIS WILLIAM Perrott, Hanover-cottage, Hanover-street, Walworth, 
“An improved lubricating grease or paste for railway wheels and all kinds 
of machinery.”—Petition recorded 21st January, 1861. 

420. Tuomas HoustEaD, Botchergate, Carlisle, Cumberland, “ Improvements 
in apparatus for the manufacture of certain articles of confectionary and 
biscuits and other articles from plastic substances.”—Petition recorded 20th 
February, 1861. 

438. HERBERT PaANMURE Ripton, Dublin, ‘‘ Improvements in safety apparatus 
for lighting mines.”—Petition recorded 21st February, 1861. 

474. Joun Pincupeck, Russell-street, Reading, Berkshire, ‘‘ Improvements 
in glass water-gauges and pet-taps of steam boilers.” 

484. James Howarp and Epwarp T kY Bousrieip, Bedford, “ Improve- 





ments in the construction of wi and 1 ts applicable to 





steam cultivation.”—Petition recorded 25th Februa ru, 1861. 

591. BexsamMIN WALKER and WiLLiAM TiLson, Lenton, Nottinghamshire, 
“Tmprovements in machinery or apparatus for the manufacture of bobbin 
net or twist lace.” — Petition recerded 9th March, 1861. 

613. GroRGE SPENCER, Cannon-street West, London, “Improvements in 
india-rubber springs for railway and other uses.” 

614. James Farren, Clapham, Surrey, “ Improvements in preventing in- 
crustation in steam boilers, in tanks for containing the feed for the same 
and in bars for the furnaces thereof.” 4 

615. ALFRED PEEK, Manchester, “Improvements in treating or preparing 
textile materials and fabrics.” 

617. Dovetas Hesson and WILLIAM GranpaGe RamspEN, Liverpool, “Im- 
provements in apparatus for obtaining fresh water from salt water.” 

618. WinLiAM WALKER and DAN Waxker, Lindley, Yorkshire, “ Improve- 
—_ in machinery for producing rovings or slubbings of wool or other 
fibres.” 

619. Joun CimEG, Great Portland-street, London, “ Improvements in silver- 
ing glass and other surfaces.” 

621. Ocrave Savuuay, Bordeaux, Gironde, France, “ Improvements in 
stopping or closing bottles, vases, cans, and similar articles, whether of 
glass, metal, or other material.” 

622. Joun Louis JULLION, Tynemouth, Northumberland, “ An improvement 
in the apparatus used in the manufacture of paper.” 

623. James Woop Aston, Cradley, Worcestershire, ‘Improvements in the 
manufacture of vices.” 

624. JuLius Jerrreys, Norwood, Surrey, ‘ Improvements in the construc- 
tion of houses and foot-ways.”—Petitions recorded 13th March, 1861. 

625. ArtuuR Joun Joyce, Upper Gower-street, London, “ Improvements in 
means for indicating and representing various meteorological or atmo- 
spherical phenomena or influences.” 

627. Rosert Tomson Pattison, Daldorch House, near Catrine, Ayrshire. 
and ApAM MonteiTi Pattison, Glasgow, Lanarkshire, N.B., “Improve- 
ments in the means and method of fixing colours in connection with the 
printing of woven fabrics and yarns.” 

629. WmuLiAM Epwarp Gener, Wellington-street, Strand, London, “Im- 
proved apparatus for saving life at sea or in other waters.”—A communi- 
cation from Joseph Dauphin St. Supery, Toulouse, France. 

631. DaNikL Fryer, Carlton-square, Old Kent-road, Surrey, ‘ Improvements 
in the construction of candlesticks and lamps, in order to render them 
self-extinguishing.” 

632. Freperick Rorssier, Bird-street, St. George’s-in-the-East, London, 
“Improvements in apparatus or means for preventing locomotive engines 
and carriages leaving the rails.” 

633. WiLLIAM CLARK, Chancery-lane, London, “ Improvements in bridges.” 
—A communication from Mathieu Castay, Paris. 

634. Joun Hays Wison, Liverpool, ‘‘ Improvements in pumps.” 

635, GEORGE Simmons, Frederic-place, Hampstead-road, London, “ Improve- 
ments in apparatus for making connections with gas and water mains.” 
637. Epwin Tuomas Truman, Old Burlington-street, London, ** Improve- 
ments in masticators or apparatuses for preparing gutta-percha, 

caoutchouc, and other similar substances.” 

638. EpMUND ALFRED PontTirEx, Shoe-lane, London, “Improvements in 
charging, tunning, or fermenting casks and vessels.” 

639. James Hunter, Coltness Ironworks, Cambusnethan, Lanarkshire, N.B., 
“Improvements in moulding and shaping metals.”— Petitions recorded 14th 
March, 1361. 

641. Bernnarp SAmvELsON, Banbury, Oxfordshire, “Improvements in 
machines for breaking up and cultivating land.” 

642. Joun AnTHUR PuiLLirs, Earl's-court, Kensington, Middlesex, “ Certain 
improvements in the manufacture of white lead, and other salts of lead 
direct from ores containing carbonate of lead.” 

643. JULES Bigourat, Gloucester-place, Brixton-road, Surrey, “ Improving 
the manufacture of harmoniums.” f 

644. Wi.tiaM CoLLins, Sandon-street, Salford, Lancashire, “ Improvements 
in water, steam, and mercury gauges.” 

645. CHARLES STEVENS, Charing-cross, London, “ An improved regulator for 
ae communication from Jean Jacques Moeckel, Rue Laffitte, 

Paris. 

646. Joun Manson, Livery-street, Birmingham, “ Improvements in breech- 
loading fire-arms and their projectiles.” 

647. Tuomas Grirritis, Birmingham, “ An improvement or improvements 
in machinery or apparatus for signalling on railway trains.” 

648. AnTHUR GRANGER, Holborn, London, “ Improvements in the manufac- 
ture of hats, bonnets, waistcoats, and trimmings for wearing apparel.” 
650. WILLIAM LornerG, St. Mary-at-hill, Easteheap, London, ‘* An improved 
process for obtaining and utilising the chemical products of spent bark 
(commonly called ‘tan’) and all other woody fibres, also improved 

apparatus to be employed therefor.” 

651, CuarLes JouN Burnett, Ainslie-place, Edinburgh, N.B., “ Improve- 
ments in the structure and construction of ordnance and other fire-arms 
and of projectiles to be used with them.” ; 

652. FREDERICK TRACHSEL, and Tuomas CLaytTon, Manchester, “ Improve- 
ments in the manufacture of gas, and in the apparatus employed therein.” 

653. ELY GREEN and JouN GREEN, Broadfield Mill, Lockwood, near Hudders- 
field, Yorkshire, ‘‘ Improvements in carding engines.” 

654. Aveustus Smitu, Brentwood, Essex, “ Imy its in 
cleansing or dressing bass, flax, and other vegetable fibres, appli 














hii 





vy for 
ble also 


655. WILLIAM ScuneLt, Fitzroy-square, London, “Improvements in the 
mode of, and apparatus for, facturing lucifer matches.” 

656. JAMES Deakix, Birmingham, “Improvements in sash frames and 
sashes, and in balance-weights to be used therewith, which said balance- 
weights may be also employed with ordinary sashes or shutters, or for any 
similar purpose.” ‘ 

657. JouN WATKINS, Birmingham, “ Improvements in railway brakes.” 

659. Joseri PENN, Newtown, Staffordshire, *‘ Improvements in whistles or 
water indicators for steam boilers.” 

660. STANHOPE PERKINS, Gorton Works, Manchester, “Improvements in 
machinery or apparatus for drilling, boring, and cutting metals.” 

661. Wituiam CLouTm Calverton, Berkshire, ‘‘ Improvements in tanks or 
vessels for dairy use Petitions recorded 15th March, 1861. 

662. ALrreD Krurr, Essen, Prussia, ‘‘ Improvements in the construction of 
mortars, and in the means of attaching the same to the carriages used 
therewith.” 

663. Joun INGHAM TayLoR, Manchester, “ Improvements in apparatus for 
the manufacture of gas from coal, oil, or oleaginous substances, and other 
purposes. 

664. Joun HoLpEN, Manchester, “ Improvements in looms, and in apparatus 
connected therewith.” 

665. ADOLPHE DREVELLE, Manchester, “Improvements in presses for pressing 









or finishing textile fabrics. 

667. FLeeMine JENKIN, Stowting, Kent, “ Improvements in the construction 
of bridges.” 

669. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, “ An 
improved electro-galvanic friction brush.”—A communication from 
Julius Imme, Berlin. 

670. WiutiAM Freperick Henson, New Cavendish-street, Portland-place, 
London, ‘* Improvements in railway carriage, buffer, and other springs.” 
671. Exenezer Erskine Scort, Windsor-place, Dundee, Angus, N.B., “ Im- 
provements in breech-loading fire-arms.”—Petitions recorded 16th March, 

1861. 





676. Joun Arrowsitn, Bilston, Staffordshire, ‘Improvements ih street 
railways and railways on common roads, and mn locomotive engines and 
carriages for the said railways.” 

678. ConsTANTINE NicoLaus KorruLa, Holborn, London, * Improvements in 
the manufacture of soap.” 

680. Wituiam Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in machinery for drawing and spinning wool and other fibrous substances.” 
—A communication from John Henry Bloodgood, New York, U.8.— 
Petition recorded 18th March, 1861. 

686. AxtTuUR WalLt, Canton-street, East India-road, Poplar, Middlesex, 
“An improved mode of preventing corrosion in boiler tubes.” 

688. James Smirn, Seaforth, and Sypyry Arruur Curasn, Liverpool, “ An 
improved telegraphic apparatus.” 

690. Grorek Wititam Hawks ey, Bridge-hill, and Matnew Wi», Carlisle- 
street East, Sheffield, Yorkshire, ‘‘ Improvements in steam boilers.” 

692. Groner Witson, York, “ Improvements in glass stoppers, applicable to 
feeding bottles, retorts, and other vessels.”—Petitious recorded 19th March, 





861. 

693. TnomMAs Brooks, Sunnyside, near Rawtenstall, Lancashire, ‘“‘ Improve- 
ments in producing combinations of certain colours on cotton fabrics.” 
695. Henry Ausert Bartiert, Thetford, Norfolk, “Improvements in 

apparatus to protect the fame of a candle from draught.” 

697. RictaARD ARCHIBALD BRroomAn, Fleet-street, London, “ Improvements 
in preparing caoutchouc, adapted especially to dental purposes.”—A com- 
munication from Corneille Lambert Charles Casimir Gobert, is. 

699. Grorar Peacock, Regent House, Star-cross, Devonshire, ‘ lmprove- 
ments in anchors.” 

700. Witttam Epwarp Gener, Wellington-street, Strand, London, “ An im- 
proved fabric for covering billiard and bagatelle tables and other similar 
uses.”—A communication from Jules Cordier, Amiens, France, 

701. Natuanien. Luoyp and Joun GaLtemMore Dae, Church, near 
Accrington, Lancashire, ‘‘ lmprovements in dyeing and printing textile 
materials and fabrics.” , 

702. Joseru Epkn M‘Dovat, Litchfield-street, Soho, London, * An improved 
fastening or coupling.” 

704. Mictar. Henry, Fleet-street, London, “ Improvements in treating 
yarns and threads of silk and other fibrous materials for purposes of 
restoring colour thereto and improving their quality and appearance, also 
in apparatus employed in operating on yarns and threads.”—A communi- 
cation from Charles Torne, Boulevard St. Martin, Paris. 

705. Marie Joseen Finmin Cuarreniigr, Brussells, “ Improvements in 
manufacturing playing cards.” 

706. Simon Hart Scorr, Rouen, France, ‘‘ Improvements in drawing instru- 
ments.”—Petitions recorded 20th March, 1861. 

714. Tuomas Greenwoop, Leeds, Yorkshire, and Artuur Kryper, Great 
George-street, Westminster, ‘‘ Improvements in machinery for cutting or 
working in wood.”—Petition recorded 2ist March, 1861. 


for Six Months by th 
Inventions protected for S' f on A, ny t e Deposit of a Complete 


703. Levi Lincotn Tower, Massachusetts, U.S., “ Relating to heads for lead 
pencils, ink erasers, and other articles of like character.”—A communica- 
tion from Francis Pickard Hale, jun., Boston, Massachusetts, U.S.— 
Deposited and recorded 20th March, 1861. 

716. WittiaAM M‘intyre Cranston, King William-street, London, “ Im- 
provements in sewing hines.”—A ication from James Frost, 
New York, U.S.—Deposited and recorded 22nd March, 1861. 

734. WituiaM Tomas Henuey, St. John-street-road, Clerkenwell, London, 
“Improvements in electric telegraphs, and in apparatus connected there- 
with.” —Deposited and recorded 23rd March, 1861. 














Patents on which the Stamp Duty of £50 has been Paid. 

678. WinitaM OLprrEeLD, Skipton, and Tuomas OapEn Dixon, Steeton, York 
shire. —Dated 30th March, 1853. 

692. ANTONIO PeLEz, Mortimer-street, Cavendish-square, London.—A com 
munication.—Dated Ist April, 1858. 

654. JEAN Anvonr Victor Burg, Paris.—Dated 27th March, 1858. 

659. Joun Rosert Breckon, Darlington, and Roser Dixon, Crook, Durham. 
—Dated 29th March, 1898. 

674. Tuomas Stevens, Thomas Rep, and Tuomas Frew, Glasgow, Lanark- 
shire, N.B.—Dated 30th March, 1858. 

664. Jean CLAUDE Durand, Pimlico, London.—Dated 29th March, 1858. 

667. EpMUND AvJusTE Jacquin, Rue des Lavandiéres, St. Opportune, Paris, 
—A communication from Henry Garnier, Paris. —Dated 29th March, 1868, 

731. Ricuarp Hornsey, jun., Spittlegate Works, Grantham, Lincolnshire,— 
Dated 6th April, 1858. 

686. JAMES Mencenr, Liverpool.—Dated 31st March, 1858. 





Patent on which the Stamp Duty of £100 has been Paid. 
742. WiuiiaM Epwarp Newton, Chancery-lane, London,—A communication, 
—Dated 3lst March, 1854, 





Notices to Proceed. 

2841. Tuomas TeLFORD MAcNeiLt, Mount Pleasant, Dundalk, Lowth, 
Ireland, ‘‘ improved means of obtaining adhesion on railways for ascend- 
ing inclines, and other purposes.”—Petition recorded 20th November, 1860. 

2347. Joun MARLAND, Ivy-cottage, Hunslet, Leeds, Yorkshire, ‘‘ Improve- 
ments in warping and sizeing yarn and thread.” 

2851. Henry Dearpen, Rochdale, Lancashire, ‘“‘ Improvements in machinery 
or apparatus for punching washers for giving the necessary drag or friction 
to the spindles and bobbins of spinning machinery and similar purposes, 
and also in the method of using or working the said washers.”— Petitions 
recorded 21st November, 1860. 

2859. Joun Henry, Buchanan-street, Glasgow, Lanarkshire, N.B., “Im- 
provements in printing warps, and in apparatus for the same.”-—Petition 
recorded 22nd November, 1860. 

2884. Curisroruer Ricnarp Norris Paumer, Southampton, “A new 
portable and improved fixed signal apparatus.”—Petition recorded 24th 
November, 1860. 

2802. Joun Winson Hapwen, Kebroyd Mills, Halifax, Yorkshire, “ Improve- 
ments in the treatment of silk waste, waste silk, or silken fibre, and in 
the manufacture of yarns and tissues from the same, whether alone or in 
admixture with other materials.” 

2894. Grornce Francis Train, Liverpool, ‘ Imy mn pplicable to 
street-railway carriages, part of which are suitable for other purposes,”— 
A communication from Kalph Nowell Musgrove, Philadelphia, U 

2895. Georer Francis TRAIN, Liverpool, ‘* improvements in steam 
and the running gear for street and other railways.”—A communication 
from Messrs. Grice and Long, Philadelphia, U.S.—Petitions recorded 26th 
November, 1860. 

2925. Tuomas Houmes, Anlaby-road, Hull, Yorkshire, “improvements in 
preparing and in tanning hides and skins.”—Petition recorded 28th 
November, 1860. 

2944. Richard CuarLes Newnery, President-street West, Goswell- 
London, “ Improvements in the manufacture of collars and wristbands,” 
—Petition recorded 30th November, 1860. 

2949. WiLLiAM Septimus Losu, Wreay Syke, Cumberland, “ A new method 
of preparing sulphurous acid in solution.” 

50. WituiaM Lirrent Tizard, Mark-lane, London, “Improvements in 
fastening threaded nuts and bolts.”—Petitions recorded 1st December, 1860. 

2967. Grornck MACFARLANE, Draycott-street, WittiamM EpwARp NEwrTow, 
Chancery-lane, London, and Ricuarb Carts, Charing-cross, Westminster, 
“Improvements in wind musical instruments,”—/etition recorded Srd 
December, 1860. 

2979. Joun BetaAmy Payne, Chard, § hi 











to the threshing of corn and other grain.” 





? $ Yr in 
hinery for the manufacture of fishing and other nets,”—Petition 
recorded 4th December, 1860. 
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2988. Constant Jourrkoy Dumery, Boulevard St. Martin, Paris, ‘‘ A new or 
improved apparatus for extracting from water or any liquid the bodies in 
dissolution or in suspension contained therein.”—Petition recorded 5th 
December, 1860. 

3014. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in apparatus for applying capsules to bottles.”—A communication from 
Jules Mathieu, Paris.— Petition recorded 8th December, 1800. : 

4031. Wintiam Epwarp Newton, Chancery-lane, “Improvements in 
machinery for ‘quartering’ cork wood, and for cutting the ‘quarters’ 
into bottle corks.”—A communication from Alexander Millar, New York, 
U.S.—Péetition recorded 10th December, 1860. 

3079. Witutiam Epwarp Newton, Chancery-lane, London, ‘‘ Improved 
machinery for cutting and rounding corks and bungs.”—A communica- 
tion from Alexander Millar, New York, U.S.—Petition recorded 14th 
December, 1860. 

7. DANIEL ALLEY Jonson, Chelsea, Suffolk, Massachusetts, U.S., “ An im- 
proved method of constructing wooden wheels.”—Partly a communication 
from F,. M. Gibson, Chelsea, Suffolk, Massachusetts, U.S.—Petition 
vecorded 2nd January, 1861. 

63. WiuuiaM Taytor, Nursling, near Southampton, ‘A combined heating 
and ventilating pipe to be made elliptically or otherwise.”—Petition 
recorded 9th January, 1861. 

158, FRANCIS WILLIAM Perrott, Hanover-cottage, Hanover-street, Walworth, 
Surrey, “ An improved lubricating grease or paste for railway wheels and 
all kinds of machinery.”—Petition recorded 21st January, 1861. 

211. Freperick WILLIAM Wepster, Whitstable, Kent, “ Improved apparatus 
applicable for washing and churning.”—Petition recorded 26th January, 
Isl. 

373. Joun Poor, JAMES Wricut, FrepericK SUAND HEMMING, and GEORGE 
Searny, Moorgate-strect, London, ‘Improvements in drilling, boring, or 
excavating rock or other earthy substances.”—Petition recorded 13th 
Februory, 185\. 

375. George Searpy, Threadneedle-street, London, ‘ An improved steam 
gauge.”—Petition recorded 14th February, 1361. 

444. Henry Garirrirus Prossor, Waterford, “ Improved apparatus to be 
used on the decks of ships for the purpose of separating chaff, straw, 
sand, or other foreign substances from corn or other grain when it is being 
deposited in their holds for shipment.”—Peition recorded 22nd February, 
1861. 

434. JAMES Howarp and Epwarp Tenney Bousrie.p, Bedford, “ Improve- 
ments in the construction of windlasses, and implements applicable to 
steam cultivation.”—Petition recorded 25th February, 1861. 

532. ArncuinaLD Kennepy Irvine, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in apparatus for stamping or marking letters or similar articles.”— 
Peti'ion recorded 2nd March, 1561. 

585. BasuLey Brrrren, Barrington-road, Brixton, Surrey, ‘‘ Improvements 
in projectiles for rifled ordnance.”—Petition recorded 8th March, 1861. 

604. Joun Hirst, jun., and James HoLuinawortit, Dobcross, Saddleworth, 
Yorkshire, “ lLmprovements in means or apparatus employed in weaving.” 
—Petition recorded lth March, 1861. 

693. THoMAS Brooks, Sunnyside, near Rawtenstall, Lancashire, *‘ Improve- 
ments in producing combinations of certain colours on cotton fabrics.” 
703. Levi Lincotn Tower, Massachusetts, U.S., ‘* Relating to heads for lead 
pencils, ink erasers, and other articles of like character.—A commiunica- 
tion from Francis Pickard Hale, jun., Boston, Massachusetts, U.S.— 

Petitions recorded 20th March, 1861. 





And notice is herevy given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 





List of Specifications poblished during the week ending 
th March, 1861. : 

2014, 1s. 4d. ; 2019, Od. ; 2020, 3d. ; 2021, 6d. ; 2023, 3d. ; 2024, 3d. ; 2025, 
6d. ; 2026, 3d. ;° 2027, Td. ; 2028, LUd. ; 2029, 3d. ; 2030, 3d. ; 2081, 
2032, 7d. ; 2033, Lid. ; 2034, 8d.; 2035, 11d. ; 2036, 3d. ; 2037, 3d. ; 
7d. ; 2089, Is. 4d. ; 2040, Sd. ; 2041, 3d. ; 2042, 10d. ; 2143, 8d. ; 2044, Is. 
2045, Od. ; 2046, Gd, ; 2047, 2s. 4d. ; 2048, Td. ; 2049, Is. Od. 5 2050, Td. 
Gd. ; 2052, 7d. ; 205%, 3d. ; 2054, 3d. ; 2055, ed. ; 2056, 3d. ; 2057, Od. ; : 
Gd. ; 2059, Gd. ; 2060, 3d. ; 2061, 1s. 10d. ; 2062, 7d; 2063, 6d. ; 2064, Gd. ; 
2005, bd. ; 2066, 7d. ; 2067, Sd. ; 2068, 7d. ; 2069, 7d. ; 2070, Yd, ; 2082, Sd. 








*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great | 


Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. 
post-office order, made payable to him at the Post-oftice, High Holborn. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made _ Abstracts prepared expressly for 
Tue Enainesr, at the office of her Majesty’s Commissioners of Patents. 








Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 

2280. M. Saurrer, Boulevart Montmartre, Paris, ** Generating and applying 

steam as a motive power.”"—A communication.—Dated 19th September, 


1860. 

The patentee, in carrying this invention into effect, constructs the 
heating part of this vaporiser or improved boiler of tubes, sheet spaces, or 
cells entirely full of water, maintained under a pressure greater than that 
of the working steam, and heated above its temperature. No vapour is 
allowed to form in these water spaces under ordinary circumstances, but, by 
means hereafter described, a portion of this superheated water is displaced 
at intervals, and injected into another compartment of the boiler, which 
constitutes a vaporising chamber, and at the same time a steam space, and 
as the pressure of the steam therein is regularly lower than what is due to 
the temperature of the injected water, it is evident that part of this water will, 
under the relieved pressure, instantaneously become steam by the self-con- 
tained heat of the mass, while the temperature of the remainder falls to the 
part corresponding in the steam space. He makes this space as small as is com- 
yatible with the formation of dry steam ; and this — is efficiently promoted 
5 placing in the upper part of it amass of flint pebbles, or other fragments of 
some steam resisting substance, which occupies much of the space, but still 
leaves ample passage for the steam through the interstices of the mass. The 
large interior surface thus exposed to the passing steam tends to catch and 
hold back the fine particles of water generally existing more or less in the 
vapour in a state of mechanical suspension. At each injection of the super- 
heated water, made preferably at the beginning of each stroke of the 
engine, a sudden increase of pressure occurs in the steam, generally 
declining to the end of the stroke, and so far the steam acts expansively, 
Moreover, the sudden development or flashing of steam from the super- 
heated water is analogous to tumultuous expansion, and as the energy cor- 
responding to the excess of the initial temperature above the medium tem- 
perature of the working steam is not transferred to anything else in the 
process, it tends more or less to dry the steam. But the principal object in 
view in this method of vaporisation is the prevention of scale, properly so 
called, which, according to the theory above explained, cannot form in this 
process, where all the earthy particles thrown out of chemical s lution 
remain free in the liquid in a state of mechanical suspension, and settle 
down as mud or sediment in the still water at the bottom of the vaporising 
chamber, the mechanical circulation of the water being sufficient to provent 
incrustation from deposit on the heat transmitting surfaces. 

234. D. Jones, Machen, Newport, Monmouth, “ Apparatus for raising water 

and other liquids.” —Dated 20th & ptember, 1860. 

This invention consists in certain appliances, by means of which the 
inventor is enabled to raise water or other liquids to a height of or about 
thirty-two feet, hence enabling him to make use of the fall or gravity of 
the same, so as to obtain a motive power. ‘This he effects by means of ordi- 
nary steam in combination with certain mechanical contrivances and 
arrangements, that is to say, a vessel, a portion of which is formed so as to 
be collapsible, communicates by means of two tubes or pipes, having cocks 
or slides jor valves attached to them, with another globular or spheroidal- 
shaped vessel, which is placed over the locality from which the water is to 
be raised ; this latter vessel has a capacity equal to the amount of water 
required to be raised, and communicates with the water by means of a 
rising tube, having a valve which only opens upwards; another port and 
tubes, having a cock, serves to discharge the water out of it. By means of 
the first-mentioned two pipes a vacuum is in the first instance formed by 
means of steam within the globular vessel, and the water rushes up the 
rising pipe and fills it, the valve preventing its egress, and by means of the 
collapsible box it is forced out through the discharge pipe ; the vacuum is 
then sustained and renewed by means of the action of the steam within 
this latter box, and that of the collapsible portion of the box itself, which 
is so arranged as to prevent the steam from coming into contact with the 
cold air or water in the condenser until the vacuum is formed.—WNot pro- 
ceeded with. 

2285. A. W. Wituiamson, University College, and L. Perkins, Francis-street, 
Gray’s-inn-road, London, * Surface condensers.”—Dated 20th September, 
1860. 

In carrying out this invention, the patentees construct a close, air-tight 
box which receives the steam to be condensed, and in which a vacuum or 
partial vacuum may be maintained by an air-pump if required. Through 
the top of this box they insert a number of tubes, closed at one end, 
their open ends being fixed in the top of the box. A shallow box is 
constructed on the top of the aforesaid box, so as to form a chamber 
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communicating with the interior of the tubes. Through the top of this 
chamber a series of smaller tubes, open at both ends, is inserted. These 
small tubes descend within the large tubes, and terminate near the closed 
ends of the large tubes. A second shallow chamber is constructed above 
the first, and communicating with the small tubes. A current of water 
is introduced into the upper chamber, and allowed to escape from the 
Jower chamber or vice versa. The water is thus compelled to traverse 
the whole length of the small tubes, and the annular spaces between the 
small tubes and the large tubes. The large tubes are thus kept cool, 
and their outer surfaces condense the steam. The whole apparatus may 
be placed in any required position, either vertical, horizontal, or in- 
clined. The tubes may be fixed by screws or ferrules, or other known 
means. ‘The water may be drawn through the tubes by a pump, and 
its entrance may be controlled by a throttle valve or cock, so that, in 
the event of any of the tubes or joints breaking, a vacuum may be main- 
tained of the same or nearly equal amount in both the steam and water 
compartments. The amount of leakage will thus be much reduced. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2289. J. H. Taytor, Lee-terrace, Blackheath, “ Lowering ships’ boats and dis- 

engaging the same from the tackles "—Dated 20th September, 1860. 

This invention is carried into effect as follows :—To the middle thwart of 

a ship’s boat, and resting thereon by a hinge, the patentee adapts a lever, 

which passes through the eye of a long bolt descending downwards through 

the support of the thwart into a hole ; this bolt takes into or passes through 
two rings or two eyes fastened on two separate chains, one leading to the 
forward part of the boat and the other aft through suitable guides ; the 
other end of each of the aforesaid chains has a bent pinor staple connected 

thereto, over which is passed the loop end of two ropes, one leading by a 

yulley through a hole in the forward thwart, and the other rope through a 

ole in the after thwart ; the ends of each of the aforesaid bent pins are 

passed into a hole in a shock fixed to the boat’s bottom, so that, supposing 
the boat to be slung from a ship’s davits by the fore and aft ropes in the 
manner above mentioned, and to be lowered therefrom, by pulling the bolt 
in the middle thwart by means of the lever the chains and bent pins will be 
released, and thus disengage the boat from the tackles fore and aft at the 


same instant of time. 
Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

2067. C. L. Piatox, Lyon Town, France, ‘* Machinery or apparatus for 
washing yarns aud other textile fabrics or materials in skeins.”—Dated 
27th August, 1860. 

This machinery consists of two endless belts, formed of plates joined 
together, placed one over the other, and made to travel in opposite 
directions over a trough containing the washing liquid, and furnished with 
the appliances hereafter named. Weighted curved stretching levers are 
pivotted to the plates of the upper chain, and carry a loose roller, round 
which the skein is passed ; it also passes round another roller to which 
rotary motion is communicated by a toothed pimion driven by the lower 
endless belt. The belts being made to travel the skeins are made to travel 
through the liquid, and are caused to revolve round the loose rollers on the 
ends of the stretching levers, and round the driven rollers. As soon as 
each stretching lever reaches the end of the trough, it is raised by coming 
in contact with a guide, and following the course of the belt to which it is 
connected falls and releases the skein, which can be removed and have its 
place supplied by another by an attendant. On entering the trough at the 
opposite end each stretching lever falls in the trough by its own weight, and 
the operations are repeated as before.—Not proceeded with. 

2070. C. Marner, Salford, ‘‘ Gas singeing apparatus.”—Dated 27th August, 
1860. 

This invention consists of an apparatus for gas singeing fabrics, by which 
the fabrics to be singed are conducted into an oblong chamber, which is 
divided by a hollow partition, so that, when the cioth or fabric to be 
singed has entered the lower part of the chamber, it passes against the 
curved lower ends of the central hollow partition. The fabric is conducted 
into and out of the oblong chamber by guide and supporting rollers. The 
fabric may be caused to enter the oblong chamber from the upper part, and 
be conducted downwards to the lower part, and under the ends of the hollow 
plates or partitions, which is the arrangement preferred ; or the fabric may 
be caused to enter the oblong chamber towards the lower part of that 
chamber; and thence pass more directly under the ends of the plates of the 
hollow partition. At the ends or other proper parts of the oblong chamber 
there are doors to facilitate getting to the interior of the chamber, and to 
the fabric passing through the same. There is a gas apparatus used in com- 








each other after the manner of the threads employed in the weaving of 
shalloons, satins, cloths of various kinds, and so forth. For this purpose, in 
place of raising all the threads, as in the embroidering process, he raises 
the half, third, or other part only according to the fabric required, and 
thus obtains a new result, which is particularly well adaptedifor the fi 
ture of fabrics resembling India shawls and other costly fabrics. In order 
to adapt the apparatus to this purpose the inventor modifies the form of the 
box in several ways. In the first place, he provides for employing any 
desired number of thread tubes to each tooth, and adopts means for pre- 
venting the several threads of each tooth from mingling together, and thus 
rendering the execution of the work impossible. This is the first part of the 
invention. He sometimes prefers to prevent the mingling of the threads by 
forming a division or slit along the front of the box extending from one 
vertical slit to another throughout the length of the box, so that the threads 
may pass successively, and not together, into the vertical slit. In the next 
place he adopts a device or devices for preventing the small tubes from 
choking the vertical slits, and from rolling together when the box is not 
exactly adjusted. This he prefers sometimes to accomplish by forming 
slightly curved depressions in which the several tubes lie when required to 
be at rest. He further, in some cases, removes the front of the box below the 
rim or upper portion before mentioned, to prevent the warp threads from 
entering the horizontal instead of the vertical slits, and so obstructing the 
work. Finally, he adopts a contrivance for confining the thread tubes to 
their places without interfering with their rolling motions. This he prefers 
to do by forming upon their back ends rings or discs which move in frames 
in the back of the box. The inventor does not limit himself to the precise 
modifications herein described, as they may be replaced, in some instances, 
by equivalent modifications. —Not proceeded with. 


Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2286. J. OupuAM, Derby, ‘* Machinery for pulping turnips and other roots.”— 
Dated 20th September, 1860. 

This invention consists in substituting for the usual cylinder (containing 
the cutters) a double cone, or two cones with their smaller ends coming 
together in the centre. The cutters are formed of steel, and may be either 
fastened on the surface of the cones by screws and nuts, or by wedges or 
other convenient means. The cones are placed in a hopper of the ordinary 
kind.—Not proceeded with. 

2315. J. J. RowLey, Rowthorne, near Chesterfield, “‘ Machinery for cutting or 
clipping hedges.” —Dated 22nd September, 1850. 

For the purposes of this invention a carriage is used moving, by prefer- 
ence, on three wheels. This carriage has on one side of it a cutter frame, 
carrying a series of angular cutters, similar to those used in mowing ma- 
chines, and these cutters are made to move to and fro through fingers or 
fixed cutters. The cutter frame and cutters are arranged to assume an 
inclined position in regard to the surface of the land, and such angle of the 
cutter frame and cutters is capable of variation, in order to cut or clip a 
hedge to the angle or inclination desired. The moving angular cutters 
receive motion from one of the wheels of the carriage, by suitable interposed 
gearing. The carriage is arranged to be drawn by a horse or horses. 


CLass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 


2273. R. J. Cour, Pembridge-gardens, Bayswater, London, ‘* Ornamenting the 
external walls of houses, dc.” —Dated 18th September, 1860. 

The walls or partitions are, according to this invention, to be covered 
with a thin coating of cement, and thereon, in suitable frames or embedded 
therein, is to be placed glass, ornamented in stencilled designs, or by paint- 
ing with oil or varnish, colours in any desired device ; or the designs may 
be burnt in or transferred to the under surface of the glass, and thus fixed 
to the walls or partitions, as above described. In some cases it may be 
desirable to have the device painted in fresco, or otherwise, on a properly 
prepared wall or partition, and then to cover such design with plain or 
coloured glass, so as to present an ornamental exterior protected by the 
surface of glass from atmospheric and other influences. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
2265. C. GopEen, Bradford, ‘‘ Breech-loading fire-arms and projectiles.” — 
Dated 18th September, 1860. 
This invention relates to means of removing and replacing the bolt or 
plug in the breech of such fire-arms, and adjusting the sight piece ; also 
jiminishing the friction of projectiles in passing through the barrel, and 














bination with the oblong chamber, by which gas and at pheric air are 
supplied (in a manner which is well understood when used for other 
purposes) in order that the gas may be largely mixed with the air before the 
same is ignited. By these arrangements there will be no fan or other 
artificial means of obtaining draft required ; the products of combustion 
and dust will be carried away by the draft of the chimney, and, by reason of 
burning large quantities of atmospheric air with the gas, and the conse- 
quent perfect combustion of the gas, no black or coloured marks will take 
place on the cloth or fabric singed by the apparatus, 

2076. E. Euuis and W. Repoate, Nottingham, ‘‘ Apparatus employed in 

bobbin net or twist lace machines.” —Dated 28th August, 1860. 

For the purposes of this invention a back and a front stump bar is used, 
consisting of thin stumps having spaces between them equal to two or more 
gates or spaces of the machine, between which spaces the warp threads are 
received, there being generally two or more threads placed in each between 
the stumps, though in some cases only one thread will be placed in a space. 
When using two or more threads to each space there are three wires fixed on 
the bent upper ends of the stumps, so as to admit of the two threads in each 
of the spaces being divided in two rows, one row being in advance of the 
other. And in order to obtain intermediate positions for the several threads 
in the two stump bars above described two other sets of points or stumps are 
used, and such other two sets of stumps or points may be either carried by 
separate stump bars, or the stamps above mentioned may be extended in 
such manner that, when closed towards each other, the stumps or points of 
the front stamp bar may enter between and divide the threads of the back 
stump bar, whilst the stumps or points of the back stump bar will enter 
between and divide the threads of the front stump bar.— Not proceeded with. 
2099. Sir P. Fairsairn, Leeds, ** Boilers used in machinery for preparing 

hemp and flax.” —Dated 28th August, 1860. 

It is, according to this invention, proposed to apply the leather to the 
rollers so that the acting surface will present the cross grain of the leather 
to the staple under operation. This arrangement will also permit of con- 
siderable wear taking place in the covering leather before the roller will 
require to be recovered. The leather used for covering the rollers is stamped 
out with a suitable cutting tool from stout hides in the form of rings or 
segments of circles, according to the diameter of the roller to be covered, 
and these rings or segments are strung on or placed round the periphery of 
a flanged roller in a sufficient number of layers to produce, by their combi- 
nation, a breadth of covering equal to the length of the roller required to be 
made, 

2090. R. A. BrooMan, Fleet-street, London, ‘‘ Manufacturing embossed or 
Jigured fabrics in colours."—A communication. — Dated 29th August, 
1860. 

This invention relates to tambour frames, and such like machines, and 
particularly to the box which carries the threads (‘‘ boite plongeaute”), and 
to its appendages. This box, in its ordinary form, extends a little beyond 
the breadth of the fabric manufactured, and is formed with plain sides on 
the interior, and with a number of equal and equally spaced teeth or 
angular projections on its lower side externally. Between these teeth the 
box is divided by a series of divisions or slits which extend entirely across 
the box, and rise nearly to the top thereof, leaving only an undivided rim or 
upper portion. The box is furnished with a lid or cover, from which 
depend numerous leaves or plates, which are properly adjusted, as to 
number and position, with the vertical slits aforesaid. This cover has 
imparted to it a reciprocating motion, by means of which the said plates 
are alternately moved from one slit to the adjacent one, and back again. 
The embroidering or figuring threads are carried in small tubes lying across 
the bottom of the box, one to each tooth, which tubes are easily moved to 
and fro by and with the plates, without passing into the slits of the box, 
through which, however, the threads from the tubes are led to the fabric. 
The warp threads upon which the box is placed are alternately raised and 
depressed in the slits in the box, the thread tubes and threads, being 
suitably passed to and fro through the warp spaces by means of the cover 
and its dependant plates, in such manner as to produce the pattern required. 
Each of the threads (that is, the thread from each tube) forms a flower or 
other ornament simultaneously with the others, so that as many flowers 
can be produced in the breadth of the fabric as there are teeth in the box, 
less one, but the flowers are all of one colour, because the threads are all the 
same colour. If flowers of two colours are to be produced, two differently 
coloured threads are placed in two consecutive tubes, over two consecutive 
teeth ; the box is then operated for the first colour and withdrawn ; the 
warp threads which ought to cover the second colour are then raised, and 
the thread worked as before ; but obviously the number of flowers thus pro- 
duced equals only half the number of teeth. Three, four, or more colours 
may be worked similarly, but with corresponding reductions in the number 
of flowers produced. The inventor states that this system of weaving has 


hitherto only been employed for the production of embroidery ; that is, for 
making the thread of the weft float over certain spaces of the fabric ; but he 





purposes, in the present invention, to apply it to the production of various 
other formed fabrics in which the warp and weft threads cross and interlace i 


preventing the formation of vacuum behind projectiles during their transit 
through the air, and consists in having the said bolt or plug mounted on a 
guide-pin fixed in a side-piece, which is hinged by a knuckle joint to the 
barrel, capable of opening and closing into a recess formed in the breech 
thereof. The bolt or plug is formed with an inclined collar, shoulder, or 
shoulders, which fit to a corresponding collar, shoulder, or shoulders on the 
guide-pin, so that, by turning the said bolt (by means of a small lever) in 
one direction on its axis, it will be pushed forward in its axial line and 
plug the barrel, and by turning in the opposite direction it will be drawn 
therefrom. The sight-piece is adjusted laterally by means of a screw placed 
at right angles to the barrel, by the turning of which right or left will 
traverse the sight-piece. The projectile has a broad groove formed on its 
surface, into which grease or other lubricant may be supplied, and the recess 
or cavity formed in the base is made parallel, and filled up with a deal plug 
extending or projecting beyond the base.—Not proceeded with. 

2281. F. W. J. Zorn, London-wall, London, ‘‘ Charging and closing the ends of 

cartridges.” —A communication.—Dated 19th September, 1860. 

This invention consists of a simple mechanical contrivance whereby, when 
the powder has been put into the cartridge-case in the ordinary manner 
(with the wadding discs thereon), it may be properly rammed down. ‘The 
sane apparatus, with the addition of small compressing tools or dies, is also 
employed to close in the end of the cartridges on the wadding, and thereby 
secure the powder and shot.—Not proceeded with. 








CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


2293. G. ARNOLD and G. ARNOLD, jun., Penton-ploce, Kennington, “ Elastic 
skirts Jor distending ladies’ dresses.” —Dated 20th September, 1860, 

This invention consists in the application of fiounces or tucks on the 
exterior of those skirts at the points where the hoops are inserted, in order 
to prevent the hoop or hoops showing through the dress of the wearer.— 
Not proceeded with. 

2297. J. R. Morury, Woodbridge, Suffolk, “Baking dishes."—Dated 20th 
September, 1860. 

This invention cannot be described without reference to the drawings. 

2311. J. H. WELLS, Brooklyn, U.S., “* Rocking chairs.”—Dated 22nd Septem- 
ber, 1860. 
This invention cannot be described without reference to the drawings. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


2174. F. Yates, Parliament-street, London, “ Improvements in apparatus for, 
and in the mode of, manufacturing iron, steel, and other metals and sub- 
stances, gaseous and solid fuel being thereto applied as the heating, 
reducing, cementing, and oxidising agents.”—Dated 8th September, 1860. 

These improvements consist, First, in the construction and general 
arrangements of furnaces and apparatus as applicable to the reduction and 
cementation of iron, and the reduction and oxidation of other ores, metals, 
and substances, as lead, copper, zinc, and prussiate of potash. Secondly, in 
the application of gaseous fuel as the heating, reducing, and cementing 
agent, conjointly with solid carbonaceous matter, in the heating of iron and 
other metals, ores, and substances. Thirdly, in an improved oscillating 
furnace for smelting the products of reduction, cementation, and oxidation, 
and for puddling the cast-iron. Fourthly, in improved apparatus for feed- 
ing the gas generators or fireplaces for the reduction of the gaseous fuel, the 
generators being similar to those patented by the present inventor on the 
z5th of January, 1860 (No. 185).—Not proceeded with. 

2176. A. L. A. Hersevot, Paris, “ Manufacturing paper from wood.”— 
Dated 8th September, 1860. 

This invention consists in manufacturing shavings, saw-dust, and frag- 
ments of wood into paper, by subjecting them to the three following con- 
secutive operations :—First, causing them to imbibe water by immersion or 
by pouring water on them ; Secondly, triturating the moistened wood by 
mallets, hammers, or rollers; Thirdly, bleaching the pulp obtained after 
trituration by chloride of lime or other bleaching agent. The bleached 
pulp by itself, or mixed with rag pulp, then undergoes the ordinary treat- 
ment for converting pulp into paper. 

2257. G. F. Smita, Golden-square, London, “Smelting of iron and_ other 
ores." —A communication.—Dated 17th September, 1360. ’ 

This invention cannot be described without reference to the drawings. 
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CLass 9,.—ELECTRICITY.—NoneE. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2055. R. Jonson, Dudley, and R. J. Ransome, Ipswich, “‘ Producing moulds 
Sor casting.” —Dated 25th August, 1860. 

For the purposes of this invention, in order to produce moulds for casting 
cog or toothed wheels or other articles, the patentees employ (as has been 
practised heretofore) a plate having a passage through it, exactly fitting the 
pattern, and in producing a mould sand is rammed around the pattern, 
which at that time is caused to project up above the surface of the plate, 
and the pattern is subsequently withdrawn through the hole’ or passage. 
In many cases the producing plates, such as above described, in the ordinary 
manner, is costly; now, according to this invention, the opening 
in the plate is formed somewhat larger than is required for the 
passage of the pattern, and without reference to the peculiar contour 
thereof, and afterwards, when the pattern is in its place, a fusible metal or 
other material is poured or filled into the space between the pattern and the 

late. Provision is made for holding or retaining the introduced metal or 
materia! securely within the opening through the plate. 

2140. W. E. GepGr, Wellington-street, Strand, London, “ Cylinders for 
laminating metals.”—A communication.—Dated 5th September, 1860. 

By this invention it is proposed in every case to laminate at once in the 
two directions, breadth and thickness (called forge and counter forge) 
and for this purpose the channels or flutings will have the form of a 
parallelogram, that is to say, of unequal diagonals. The dimensions of 
these flutings or channels will be determined by the thickness and the 
breadth of the iron to be operated upon.—Not proceeded with. 

2143. W. E. Newton, Chancery-lane, London, “ Belt shippers.” —A communi 
cation.—Dated 5th September, 1860. 

This invention consists in furnishing the slide, by the movement of which 
the belt is moved from one pulley to another, with two self-acting spring 
stops, one of which engages with a stationary notch or its equivalent in 
order to lock the slide in a position to hold the belt on one pulley, and the 
other with a similar notch or its equivalent for the purpose of locking the 
slide in a position to hold the belt on the other.pulley. These stops are 
attached to two cords or chains so applied that, by pulling one of the cords 
or chains, the slide is first unlocked, and then moved laterally in order to 
ship the belt on to one pulley, and by pulling the other one the slide is first 
unlocked and then moved in the opposite direction to ship the belt on to 
the other pulley, and the slide is afterwards locked. 

2154. G. Benson, Manchester, ‘‘ Annealing, cleaning, and galvanisina, or 
otherwise coating wire and sheets or strips of metal with metals.” —Dated 
5th September, 1800. 

This invention consists in causing the wire, sheet, or strip of metal to pass 
through a furnace where it becomes heated, from whence it is conveyed 
direct to a vessel containing muriatic acid, or other cleansing liquid, and 
thus the operations of ing and cleaning are effected ; and this portion 
of the process necessary for galvanising or otherwise coating with metals 
may be used separately, but the patentee also continues the operation by 
causing the article to pass onward direct to the bath of molten metal. 


2148. J. Hueeetrt, Eastbourne, Susser, “A method of and apparatus for 
regulating the light in strect and other lamps, whereby the relighting and 
extinguishing of the same may be dispensed with.”—Dated 5th September, 
1860. 

This method of regulating the light in street and other lamps consists in 
acting upon a tap through which gas is supplied to a burner or burners 
through arms, rods, or levers worked by a diaphragm or piston, which is 
made to rise and fall in a suitable vessel by air or other fluid forced into and 
drawn from such vessel. One arrangement by which the patentee carries 
this method into effect is as follows :—He places inside the lamp, and upon the 
supply pipe between the bottom of the lamp and the burner, a tap, and also 
a small bent supply pipe furnished with a regulating cock carried from below 
and entering the supply pipe above the tap just mentioned. The tap is 
worked by a rod, one end of which is connected to the upper end of a 
plunger, the lower end of which is connected to or rests upon a diaphragm 
in an air vessel placed inside the lamp. The other end of the rod is con- 
nected to a bent arm, upon which a shade free to rise and fall is made to 
rest. The main supply tap outside of the lamp is always open, and an air 
tube from a forcing and exhausting pump is connected to the air vessel. 
Supposing no light to be required, the position of the parts will be as 
follows :—The diaphragm of the air-pump and its piston will be down, the 
tap inside the lamp closed, and the end of the rod opposite that connected 
to the piston will be raised, and the shade will be raised so as to screen the 
burner ; a minimum quantity of gas will be supplied through the small 
bent supply pipe, which, having been once lighted, will remain so as long 
as there is any supply through the main supply pipe. To light up, air is 
forced into the air vessel, whereby the diaphragm and piston are raised, 
the tap inside the lamp opened, and the shade lowered. 

2150. C. A. SCHNEIDER, Albany-street, Regent's Park, ‘‘ Letters, numerals, arms, 
designs, trade marks, mosaic, and other ornaments to be attached to glass or 
other smooth surface.”—Dated 6th September, 1860. 

This invention consists in the mode of producing the said articles, and the 
application and use of different materials, as metallic leaves, and silks pecu- 
liarly prepared, and rendered air-tight and waterproof. For the production 
of the said objects—which are partly transparent, and partly non-trans- 








parent—the patentee uses as non-transparent material metals in leaves or | 


sheets, as tin, zinc, or compositions of different metals, the surface of which 
is covered with an unalterable and durable air-tight and waterproof colour, 
which produces the appearance of enamel, or is waterproof, gilt, or silvered, or 
covered with a varnish which protects the original colour of the metal, and 
keeps it from tarnishing. He uses further as transparent material silks in 
different colours, shades, and designs ; also merino, gelatine, or similar ma- 
terials, oiled, varnished, and prepared with different balms and varnishes, 
and rendered transparent, crystallised, and waterproof. On these materials 
he causes the outlines, designs, and ornaments of the desired objects to be 
traced or designed by hand, stencil plates, lithographic or other printing. 
The objects are then cut out with knives, scissors, punches, or other suitable 
instruments to the size and shape required. The metal when cut out forms 
the outlines, frames, margins, or shades of the objects, leaving the inner 
parts open, which he fills out by fixing the aforesaid transparent materials 
therein. In this manner he combines the two materials, and produces 
the aforesaid articles perfectly diaphanic, unalterable, and of a brilliant 
appearance by day and night. 

2152. W. H. BurRKE, sen., and W. H. Burke, jun., Brompton, Middlesex, “ A 
method of preparing Jabrics composed of or containing caoutchouc, to 
enable them to resist the action of colours and varnishes containing oil.”— 
Dated 6th September 1860. 

This invention consists in coating the surface of the fabric composed of or 
containing caoutchouc with a solution of some substance or compound 
which will not be injuriously affected by heat, and which will not be acted 
upon by oil ; and the patentees prefer to use for the purpose a solution of 
shell-lac or other like suitable gum, or a coating of size. The oil, colour, or 
varnish may be afterwards applied without injury to the caoutchouc. The 
fabric to which this invention is intended more particularly to apply is that 
known as Clark’s patent felt. Previous to this invention it has not been 
practicable to colour this felt by means of oil colours, on account of the 
oil acting upon the india-rubber used in the manufacture of the felt, where- 
as, by first covering it with a coating of solution of shell-lac, or other like 
suitable gum. any oil, colour, or varnish may be applied without injury to 
the fabric. They find it better to dissolve the shell-lac or other gum in 
water, aided by ammonia, instead of dissolving it in spirit. They prefer to 
use a solution of gelatine as one size, the gelatine being dissolved in water, 
though flour, paste, or gluten in solution, and in fact any other size acting 
as a stop to the colour to be afterwards applied, may be employed. 


2166. J. HAMILTON, jun., Liverpool. “ Sockets for receiving the lower parts of 
the posts or uprights employed in constructing electric tclegruphs.”— 
Dated 7th September, 1860. 

In the specification of a former patent, granted to the present patentee, 
dated the 16th January, 1856 (No. 117), was described the constructing 
electric telegraph posts of tubes of wrought-iron ; the lower parts of such 
tubes were fitted into cast-iron sockets, which were imbedded in the earth, 
and feet were fitted to the lower parts of these sockets, the feet passing 
through holes in the sockets and projecting out radially from them. Now 
the patentee has found that, in soft soils, these feet are not always sufficient 
to prevent the posts from sinking in the ground, and according to the 
present invention he attaches around such sockets near their upper ends a 
disc, by preference of cast-iron. The discs he connects to the sockets by 
forming the sockets with snugs or projections on their interior, and around 
the hole in the centre of the discs recesses are formed corresponding to the 
projections, so that the discs may be slipped over the sockets and past the 
projections, and by then turning the discs partly round they may be 
prevented from rising. The discs are by preference strengthened by having 
around the hole in the centre of the discsalso a flange projecting downwards, 
and connecting the two flanges together by radial ribs. 

2158. B. Nico, Revent-street, London, “‘ An improved method of treating 
needles, and needles used in sewing and other machines, applicable ulso to 
those parts of such machinery that hold the needles.” —Dated 7th September, 
1860 


This invention consists in magnetising all kinds of sewing and other 
needles. Those used in machines are magnetised for the purpose of making 
them cling to the parts while being fastened. The parts of the machines 
that hold the needles (may be magnetised) so as to allow the invention to be 
used where the needles are not magnetised.—Not proceeded with. 

2163. C. Stevens, IWelbeck-atreet, London, “‘ Bays to be used in the manufac- 
ture of sugar." —A communication.—Dated 7th September, 1860. 
These improved bags are made of cotton which is spun doubled and 





twisted, thereby giving a superior quality to the tissue, and, although lower 

in price, it is pk atom pater yon durable than the wool of which the bags 

have been hitherto manufactured.—Not proceeded with. 

2167. P. E. AUBERTIN, Great Winchester-street, London, * Soap.”—A com- 
munication.—Dated 7th September, 1860. : 

This invention consists in employing in this manufacture the yolks of 

zs. Any suitable base may be employed, but a good soap is formed by 
mixing together one part by weight of caustic soda, of a strength of 25 deg. 

Beaumé, with four parts by weight of the yolks of eggs. The mixture is 

kept heated for about seven or eight hours, and is to be frequently stirred 

until a perfect union of the substances is effected, when it is run into 
moulds, 

2172. D. J. Hoare, Albemarle-street, Piccadilly, London, ‘ Locks.” —Dated 
8th September, 1860. 

This invention consists in substituting a compound action of the bolt for 
the back and forth motion ordinarily used in straight bolt locks, which 
latter are caused to travel para!lel with one side of the lock-case ; and in 
lever-locks such description of bolt is usually prevented from receding or 
from being forced back by obstructions offered to the passage of a projecting 
stump or stud through the gratings formed in the levers, which only present 
a fair opening or passage for the stump or projecting stud-piece when each 
lever has been raised to the proper degree, though possibly to different 
extents, and at different times during the rotation of the key within the 
lock, and before it can act upon the bolt for the purpose of throwing it back. 
By the present invention the bolt, which is caused to be at an angle or 
incline, and after having been projected forward to the required extent by 
a key of any suitable form, has again to be operated upon for the purpose of 
changing its longitudinal position, and for securing it from being shot or 
forced back either by force which is externally applied, or by means of an 
improper instrument.—Not proceeded with. 

2173. P. R. Cross, Sudbury, Suffolk, ‘‘ Apparatus to give protection to the 
mouth and nostrils in respiration, and to the throat and chest against 
the injurious ‘effects of atmospheric influences.” — Dated 8th September, 
1860. 

The part of the apparatus enclosing the mouth and nostrils is formed, as 
ordinary respirators are, with packing, so as to fit closely, whilst respiration 
is obtained through layers of wool, whalebone, or horsehair, cloth, zine, 
reticulated or other suitable material. The part of the apparatus giving 
protection to the throat is connected to the above by another enclosing the 
chin, thereby preventing the passage of the atmosphere in that direction, 
for which purpose the patentee, by preference, employs at the part covering 
the chin and throat an internal body of gutta percha, or a compound there- 
of, or prepared india-rubber moulded to the desired shape, and covered with 
any suitable material on the inside to give ease and comfort to the wearer, 
and on the outside to produce the appearance of a handkerchief, or other- 
wise, as desired. From the throat the apparatus descends in width and 
depth, adapted to protect the chest and to give warmth thereto by the appli- 
cation of suitable padding. 

2175. E. Horton, Darlaston, Staffordshire, “ Machinery to be used in the 
manufacture of bolts, nuts, and screws.” —Dated 8th September, 1860. 

This invention cannot be described without reference to the drawings. 
2177. W. E. Gevoe, Wellington-street, Strand, London, ‘* Brtinguishing 

conflagrations.”"—A communication.— Dated 8th September, 1800. 

This invention consists essentially in putting out or extinguishing fire by 

injecting steam thereinto. 








2178. J. B. F. Duverce, Bordeaux, “ Apparatus for horizontal, vertical, or | 


inclined bearings.” —Dated 8th September, 1860. 

The inventor proposes, for horizontal boring, to place a cast-iron framing 
on a framing or support formed of two thick planks of wood, tied together 
by cross bearings, and securing the whole from recoil by stakes or other- 
wise. 
each other, the one solid and the other hollow, but both furnished with 
conical band rests ; one of these shafts is formed square at each end to receive 
the winch or handle for turning it. 
having within it a spherical-headed screw, and a square shaft, on one end 
of which is a nipper (holding the heel of the screw) ; this shaft slides within 
a square box or casing. In operating, motion is given by means of a winch 
(steam power may be used if desirable) to the solid shaft, which, by the aid 
of pulleys or bands on the cones of both shafts, causes them to turn. The 
screw or drill is forced onwards with a rotary movement, and bores into the 
rock or other substance. When it has been pushed as far as the machine 
will send it, the shafts are turned in an opposite sense, and the screw retires 
to its normal position, the whole being similar to a sliding telescope.—Not 
proceeded with. 

2180. J. Woop, West Smithjield, London, ‘* Stercotyping apparatus.”—Dated 
8th September, 1860. 

A part of this invention consists in arranging apparatus so that a stereo- 
type block or cast may be cast of the exact width required, whilst at the 
same time the letters at the edges of the said block are produced perfectly 
and sharply. This is ensured by so forming the mould that the block or 
plate when cast may have a projecting edge or fringe running along the 
upper edge of each side ; the formation of this edge or fringe is formed to 
prevent the injurious effect before mentioned of the cold metal sides of the 
mould, and after the block or plate is cast the said edge or fringe is very 
readily removed. 

2183. F. J. CANTAGREL, Rue Bu ffault, Paris, “‘ Apparatus for ascertaining the 
existence of escapes in pipes or vessels for conveying (and holding), lighting, 
and heating gases, which apparatus he denominates ‘escape indicator.’ — 
Dated 10th September, 1860. 

The patentee claims, First, an instrument consisting of an active flexible 
organ which he terms a “compressor.” Secondly, to a passive flexible 
organ, a manometer or probe extending or contracting under the action of 
the former. Thirdly, a lock so disposed as to set these two organs in con- 
nection between them, and also with the conduits or with the external air, 
said instrument being made to rest stationary upon gas apparatus, of which 
it forms an integral part, and also to exert in the inside of the said appa- 
ratus, first, a pressure or depression ascertained by the probe or manometer, 
the quicker or slower persistence or disappearance of which points out at 
any given time the absence or existence of any escape or leakage ; secondly, 
detecting the spot where such leakage, however unimportant, takes place 
by forcing through the action of the compresser, and the obturating action 
of the cock, either the external air through the escape hole, or forcing the 
air or gas contained in the pipe to ascertain in any way its presence. 

2192. M. A. F. Mennons, Paris, “‘ Apparatus for sealing letters aad other 
documents.” —A communication.— Dated 11th September, 1860. 

This invention cannot be described without reference to the drawings. 
2201. W. Massey, Linacre Marsh, near Liverpool, “‘ Improvements in the 

manufacture of artificial mineral teeth, and the means whereby the same 
may be more securely attached to artificial gums and palates formed of 
vulcanite, de.” —Dated 12th September, 1860. 

This invention consists in forming or shaping artificial mineral teeth with 
a part of the back or inner portion of the fang end of the tooth (or teeth) 
flat or nearly flat, as now practised, but in place of the projection on the 
inside of the cutting or grinding end of the tooth being formed at a right 
angle or bevelled outwards, as now practised for convenience in drawing 
from the mould, the improved teeth are formed with an under cut or semi- 
dovetail or V-slit, into which the vulcanite or other material forming the 
palate is worked. The invention also consists in substituting fer the wire 
pins now used for attaching teeth to the artificial gums and palat« small wire 
staples or eyes which project from the flat part of the inner surface of the 
tooth which is in contact with the artificial gum.—Not proceeded with. 


2203. R. H. C. Winson, Wilson-street, Gray’s-inn-road, London, “* Register- 
ing thermometers.” —Dated 12th September, 1860. 

This invention consists in the employment of dilute acid, or other fluid 
(not acting prejudicially on quicksilver) heavier than spirit, in combination 
with quicksilver in the construction of maximum and minimum thermo- 
meters. 

2204. J. Perrin, jun., Rochdale, “ Cocks or taps for liquids."—Dated 12th 
September, 1860. 
This invention cannot be described without reference to the drawings. 





2213. E. Friewp, Carlisle-street, Soho, London, “ A covering for the moustach 
or hairy parts of the face.” —Dated Lith 8 ptember, 1860, 

This invention consists in forming a covering for the moustache of shell, 
horn, ivory, bone, gutta-percha, or other suitable material, for the purpose 
of preventing particles of food clinging thereto, 

2215. W. C. SomerviLLE, Upper Albony-street, Regent’s Park, “ Supplying 
locomotive t nders with wuter.”—Dated 13th September, 1860. 

This invention consists in so constructing and arranging the feed pipe at 
the top of the column, and the inner tube of the latter, that the turning of 
the former into a position at right angles to the line of rails, so as to bring 
the nozzle thereof over the tender, shall at the same time automatically 
open the communication with the supply pipe leading to the tank, and thus 
allow the water to flow, and that the swinging or turning back of the same 
into its original position shall close the said communication. 


2207. J. Wriaut, Bridge-street, Blackfriars, London, “ Safety or Davy lamps.” 
—A communication.”—Dated 13th Septembir, 1860. 

This invention consists in forming the lamp so as to render it unnecessary, 
and, to a certain extent, without special apparatus, impossible, to open 
after it has heen put into the hands of the workmen. This lamp has 
the same form, and possesses the usual wire-gauze chimney and top, as the 
ordinary Davy; but in order to extinguish or to diminish or increase the 
light by elevating or depressing the wick without taking off the chimney, 
the patentee adopts the following plan :—On the top of the oil reservoir is 
placed the wick bearer, which is formed with the fusual serrated wheel, 
which, when turned, raises or lowers the wick ; the mill-headed button upon 
the end of the rack is formed with teeth which gear into a pinion attached 
to the inside of the chimney, so that, when the latter is turned to the right 
or left, the pinion acting upon the rack raises or lowers the wick. The 


| 


The metal framing is made to support two shafts lying parallel to | 


next part of the invention relates to the mode of fixing the chimney 
and cover to the oil reservoir so as to prevent their removal without special 
apparatus. 


2210. A. Ransrorp, Manchester, “Galleries or supports for gas shades.”— 
Dated 13th September, 1860. 

In carrying this invention into effect, instead of the three-armed gallery 
or support, with its central supply pipe and burner, as hitherto used, the 
patentee makes the gallery or support in the form of a segment of a circle 
with a screwed socket or connection at the outside edge thereof, and a 
burner socket projecting inwards in a slanting position, the said connecting 
socket being tapped to screw on the “ gasfitting ” or supply pipe, so that 
the glass shade is put on the gallery, and secured by a thumb- 
screw in the usual manner, and there will not be any shadow thrown, 
as is the case with the ordinary galleries and supply-pipes now in common 
use. 

2211. G. Prick, Wolverhampton, ,“ Wrought-iron drill-proof safes." —Dated 
13th September, 1860, 

This invention consists of an improved method of rendering the doors 
and other parts of wrought-iron safes and strong room doors drill-proof by 
coating them with steel, similar to the method described in the specification 
of a former patent dated the 3lst of January, 1855 (No. 236), but instead of 
producing this result by the case-hardening process, as therein specitied, the 
inventor produces the iron plates with a surface of steel on one or both 
sides, and of any required thickness, in the course of their manufac- 
ture, viz., by piling the iron and steel together to form the pile or billet 
of _— the sheet is produced by passing through the rolls.—Not proceeded 
with. 

2216. G. Davis, Serle-street, Lincoln's-inn, London, “ Cementation or case- 
hardening and softening iron.” —A communication.— Dated 13th September, 
1860. 

In carrying this invention into effect with reference to wrought-iron, a 
mixture is to be formed of equal parts of any vegetable and animal matters, 
either solid, liquid, or gaseous, containing azote, the following being pre- 
ferred, viz., for the vegetable matters, charcoal, soot, or waste from oleaginous 
matters, or waste from spinning cotton, flax, and other similar vegetable 
substances, and for the animal substances, woollen rags, woollen waste, flesh, 
horn, hide, or other similar waste or refuse animal matters. This mixture 
is enclosed in a gas retort in a proportion of from 8 per cent. to 20 per cent. 
of the weight of the iron to be converted, and according to the quality of the 
latter, which is also placed in another vessel or chamber (also closed) in 
immediate communication with the gas retort, and at the same time with a 
gasometer, in order to cause an equal and regular pressure of the gas con- 
tained in the apparatus. The gas retort and the vessel containing the iron 
are placed over two furnaces, and the latter is to be heated to nearly acherry 
redness, and the former to a less elevated degree. The gas thus produced 
(which the inventor calls cyanhydrate of ammonia) penetrates the pores of 
the metal expanded by the heat, and cementation takes place with a rapidity 
hitherto unknown, and steel is produced very superior in quality to that 
made from the same iron even by the ordinary process. 





2217. N. Rosinsky, St. Petersburg, ‘‘ A new hind of oil for cosmetics, soaps, 
and other like articles for the toilet.”— Dated 13th September, 1860. 
This invention consists in making oil from the yolk of eggs. 


2227. T. Tit, Birmingham, ‘* Machinery for making nails."—Dated ldth 
September, 1860. 
This invention cannot be described without reference to the drawings. 
2228. P. Paurarp, Castres Tarn, France, ‘ Supplying air to persons in water 
and in mines, or other places." —A commiuication.—Dated lath Seplember, 
1860, 
This invention consists of an apparatus which may be used, First, to 
enable a person to remain a certain time, say an hour, under water ; 


| Secondly, the apparatus may be used in wells, mines, and other places 
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The hollow shaft is a tube of iron | 











charged with mephitic or non-respirable gases ; and. Thirdly, it may be used 
to regulate the outlet of compressed gases. The inventor takes a receiver, 
say in metal, and forces therein air compressed from twenty to thirty atmo- 
spheres ; a rigid wooden or other suitable plate, of corresponding shape to 
the head of the receiver, is connected to the receiver by a band of leather, 
caoutchouc, or other suitable flexible material, and a stopper, with grooves 
in it, is attached to the inside of the plate, and enters an outlet aperture in 
the top of the receiver ; the compartment between the top of the receiver 
and the bottom of the plate contains air at the ordinary atmosnheric pres- 
sure. A tube leads from an opening made in the top of the plate into a mask 
or inhaling apparatus, and is furnished with a valve ; a passage is provided 
for the air that is expired into a bag for the purpose. When inhaling, a 
vacuum is being created in the compartment over the top of the receiver, 
whereupon the air will escape through or round the plug to fill that com- 
partment. Another form of apparatus, to enable a person to remain a con- 
siderable time submerged, &c., in places where the atmosphere would not 
be fit for respiration, consists in similar arrangements to those before men- 
tioned, with the addition of a vase containing caustic potass, into which the 
air, after having been breathed, is passed on its return to the compartment 
at top of the compressed air receiver, in order to free it from its carbonic 
acid. For a compressed oxygen receiver, he fits over the top plate applied 
to the first apparatus described a plate with holes through it, opening into 
another compartment, the top of which is made with perforations. The 
upper compartment has an india-rubber dive fitted all over it, which alter- 
nately plays against the bottom and top of the compartment in which it is 
placed. ‘To fill the receivers he screws them on a closed vessel, and by 
pumping water into this vessel the water drives the air through a valve in 
the bottom of the receiver. This apparatus (which he denominates the 
“ Roquayrol regulator”) may be used to regulate the outlet of compressed 
gases. Instead of a plate being fixed by a flexible material to the receiver, 
as first described, the plate may be flanged, and may be made to rise and fall 
in a water joint provided all round the receiver, 


Steet Guxs.—T wo guns have just been completed for the Govern- 
ment by the Mersey Steel Company. They are of puddled steel, 
and have been consolidated by the beating of the steam-hammer. 
They are each 9 ft. 6in. long, and in shape are about double the 
diameter from the butt to the trunnions, from which they gradually 
taper to the muzzle. In weight they are about 4 tons 8 ewt., and 
although only 6} in. bore, they are intended for 100 Ib, shot. Their 
external surface is highly polished, which shows the closeness and 
excellent texture of the metal. The order for the manufacture of 
these guns is understood to have arisen from the fact that, at the 
testing of 4}-in wrought-iron plates at Portsmouth, those sent by the 
Mersey Steel and Iron Company far exceeded in strength all the 
others, one plate having received seventeen shots without any 
material injury. 





SreeL.—Last week M. Fremy communicated to the Academy of 
Sciences a second paper on his researches touching the conversion 
of iron into steel. Our readers will remember that in his first com- 
munication he chiefly limited himself to the question of determin- 
ing the quantity of nitrogen which should be combined with iron, 
in order to render it convertible into good steel. M. Frémy, in his 


| second paper, undertakes to prove that steel is not a carburet of iron, 





as has hitherto been supposed, but that there exists a series of com- 
binations of iron with metalloids, metals, and even with cyanides, 
yielding steel of very good quality. He states in the first plac 
that steel, when dissolved in acids, leaves a residue different fron 
pure carbon, but closely resembling certain cyanides, He then 
proceeds to show that if common iron, in its metallic state, be sub- 
jected for the space of two hours to the action of common illumi- 
nating is (carburetted hydrogen) at a red heat, the iron is 
carbonised, and transformed into cast-iron, of a grey colour, 





’ 
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very malleable, and equal to the best specimens produced 
by charcoal, But if the same gas be brought into contact 


with nitrogenised iron (nitride of iron), then, instead of cast-iron, 
steel is produced, the good or bad quality of which entirely depends 
on the quantity of nitrogen previously combined with the iron; if 
that quantity is sufficient, the result is steel of the finest grain. If, 
instead of previously nitrogenising, and afterwards carbonising the 
metal, a mixture of ammonia and illuminating gas be brought into 
contact with common iron at a red heat, it then at once absorbs 
nitrogen from the ammonia, and carbon from the carburetted 
hydrogen, and steel is obtained of a quality corresponding to the 
relative proportion of the two gases. Here, therefore, the process 
of cementation, instead of being effected by charcoal, is accom- 
plished by a gas proceeding from pit-coal. If, conversely, steel be 
heated in an atmosphere of hydrogen, it loses its nitrogen, and 
ammonia is produced. Hence M. Frémy concludes that steel is not 
a simple carburet, but nitro-carburetted iron; and this is true, not 
only of steel produced in laboratories, but of the common market 
article. In the subsequent sitting M. Caron, well known for his 
endeavours to produce good steel by the action of cyanides (combi- 
nations of cyanogen, a compound of carbon and nitrogen, with 
other elements), made some remarks tending to show that M. Frémy 
was not the first to have made the discovery, but M. Frémy, in 
reply, distinctly claimed the priority as regarded the fact that 
nitrogen is an indispensable ingredient of steel. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Iron Trane: Condition Unimproved—Inon Stone AND Coat TRADES 
—GeNeraAL Manuracturine T'rapes: More Short Time--Boarp 
or Trape Returns: Metallic Exports—Mr. Buu's Faure: 
Meeting of Creditors—-Coaimasters Finep FoR INFRINGING THE 
Mines’ Inspection Act—THe Lasovur Marker. 

Tue iron trade has not improved in the past week, as judged by 

the number of orders that have been received at the works, for very 

little has actually been done since our last, on account of the holi- 
days, most of the mills and forges having opened for the week only 
yesterday (Thursday). In Birmingham on that day there was the 
same dulness that has marked the meetings of ironmasters in that 
town and Wolverhampton for some time past; and although, gene- 
rally, the week after the preliminary meeting is one in which con- 
siderable sales take place in pigs, yet there were no transactions to 
note in that icle. Both buyers and sellers seemed disposed to 
sut off negotiations till next week, when the Quarterly Meetings will 
mag It is not, however, expected that prices of best Stafford- 
shire pigs will give way, for at £3 7s. 6d. for all-mine they may be 
said to have reached their lowest. Still in a few transactions 1s, 3d. 
less is being taken, but the cases are exceptional. Mr, Griffiths 
gives the following as the prices which now prevail :—Staffordshire 
cold blast, £4 5s.; Old Windmill End Mine Nos. 1, 2, and 3 melters, 
made with Lord Ward’s thick coal warm air, £4; Old Windmill End 

Mine forge pig iron, made with Lord Ward’s thick coal, £3 12s. 6d. 5 

best native hydrate pigs, £3 10s. to £4; first-class All-mine Grey 

Forge pigs, £3 5s. to £3 10s.; Good Mine pigs, with a modicum of 

flue cinder, £2 10s. to £2 15s.; Mine pigs, deteriorated by cinder, 

£2 7s. 6d. to £2 12s. 6d.; Cleator Moor hwmatites, £3 7s. 6d. to 
£3 10s.; Barrow hematites, £3 7s. 6d. to £3 10s.; Workington 
hematites, £3 7s. 6d. to £3 10s.; Kirkless Hall hwmatites, 
£3 6s. 3d. to £3 &s. Yd.; Grey Forge cinder pig iron, £2 ds. to 
£2 10s.; White Forge cinder pigs, £2 2s. to £2 7s. 6d.; ordinary 
melters, Nos. 1, 2, and 8, £2 12s. 6d. to £2 17s. 6d.; superior makes 
of mine melting iron, £3 2s. 6d. to £3 15s., according to make and 
quality; favourite Shropshire and Forest of Dean brands, £4 ds. 
delivered; Northern hewmatites, from £3 5s. to £3 10s. ac- 
cording to brand er quality. The orders for malleable iron 
relate more to railway than any other description, The orders 
for heavy iron for bridges and shipbuilding are being worked 
out; but some few thin sheets are being rolled in several in- 
stances. Most of the prices are, even at the best houses, below the 
standard rates, and much eagerness is displayed to secure orders. 

The United States inquiries are a slight improvement on the last 

few weeks. 

Ironstone.—The yield of the district is dull of sale, but parties 
who can hold prefer doing so to selling at less than our last quotations. 
In some instances there are very large stocks of stone on the pit 
banks. 

Coal is tolerably active for domestic consumption, for which pur- 
pose a considerable quantity is being sent out of the district. 

In the general manufacturing trade the complaints are almost 
universal that orders have not, for a long time, been so scarce at this 
season of the year as they now are, ‘The home trade shares the 
depression of the foreign. Few orders have been distributed by 
either merchants or factors our last. The holiday has 
embraced the numerous branches of industry in and about Birming- 
ham as well as the ironworks in the neighbourhood of Wolver- 
hampton, Most of the principal manufactories have been closed 
half, and several will be shut up all the week. It is also announced 
that, unless a revival in trade takes place after Easter, certain of the 
manufacturers, who have not yet done so, will put a large number 
of their men on short time. 

In the Board of Trade Returns for February, which were issued 
on Saturday, and which show a continued falling off in the value of 
the exports, the total declared value of the products of Great Britain 
being £8,373,718 against £10,721,940 last year, and £9,614,143 in 
1859; coal, machinery, pig and cast iron, brass, lead, and tin, are 
among the few products in which there was no falling off. The 
principal eause of the decline is undoubtedly the depression of the 
American trade. Hardwares and cutlery show a decline from 
£28*,255 to £211,988, and in the exports to the United States, where 
the consumption of these articles is greatest, from £98,910 to 
£61,785; but that the decreased value of the exports of the month is 
not due entirely to the stagnation of the American trade is shown by 
the fact that the exports of hardwares and cutlery declined generally, 
the shipments to France, Russia, and Cuba alone showing an in- 
crease, and only one of these being a customer of much importance. 
The exports to India and Australia fell off equally with those to the 
United States. ‘The value of the exports of steam engines amounted 
to £67,149, against £56,721 in the corresponding mouth of last year, 
and that of other machines to £157,269 against £129,087. The in- 
creased exportation of steam engines was general except to Russia, 
but took place chiefly to Spain and Australia, being treble and double 
respectively the value of the exjorts to those countries in the cor- 
responding month of last year. ‘The exports of other machinery to 
the same country show a decline, but to all other countries they in- 
creased, especially to Russia and the Hanse Towns. The metallic 
exports, except those of copper, tin-plates, and iron in the more 
advanced stages of manufacture, show an increase, as will be seen 
from the following table :- 
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| 1859. 1SC0. 1861. 
Mca: Se ot we ea we eo ae 08 £46,165 
Bar, bolt, and rod iron co ve co co | 160,405 699 
OWE WOM nc 60 00. 60 00 ee 158,402 194,504 
a ne Ce ae 13,633 
Cast-iron . oo os ¢e we o6 8 50,438 
oo a ae P oe 189,627 


ee 
Copper, unwrought .. 0.2 oe ee oe 
Copper and yellow metal sheets and nails 





Copper, wrought ..  .. oo «+ 8 ee 
Brass C6 86 be 08 4s ce oe . 
LO a ae ae eo ee 
Tim, UNWrougnt .. «0 <e oe oe 
Tin, } : a a ae ae oe 121,181 
The increased exportation of pig iron extended to all countries 


except Holland, even the United States taking a larger quantity than 
in the corresponding period, though not so much as in 1859. The 
small increase in cast iron took place in the exports to India and 
America, but the shipment to all other countries showed a decline. 
There was an increased exportation of bar and rod iron to the 
Hanse ‘Towns and India, but to all other countries a considerable 
decline. The exports to the United States, our best customers, 
falling 3,655 last vear, to £31,567. The diminution in 
railway iron was general, and in wrought-iron extended to every 
country except Russia, Prussia, and the Hanse Towns. So also 
of copper with regard to Holland, one of our smallest customers. 
France, whence the principal demand comes, having imported little 
more than one-third of the usual quantity. The increase in lea: 
Was owing to the unusually large demand for China, amounting to 
one-half of the entire exports. ‘There was a considerable augmen- 
tation of tin plates to Australia, but to the United States the value 
Sent was only £22,420, against £84,250 in the corresponding month 
of last year, 

A meeting of the ereditors of Mr. Joseph Bull, ironmaster, of the 
Ravensdale Works, Neweastle-under-Lyme, was held at Stoke-upon- 
Trent on Monday. The statement of accounts showed liabilities 
amounting to £47,277, including £10,642 on endorsements. On the 





b 
















other side the bad debts were set down at £20,256, and the avail- 
able assets at £11,923. A committee was appointed to thoroughly 





investigate the concerns of the insolvent, and report at a future 
meeting. 

At the Wolverhampton Petty Sessions, on Wednesday, Mr. 
William Roberts was summoned by Mr. Baker, Inspector of Mines 
for South Staffordshire and East Worcestershire, for having no 
brake to the winding machine of his pit at Tipton Green. At the 
same time Mr. William Harrison, of the Brownhills Colliery, near 
Cannock, was summoned in two cases: the first for having no 
steam gauge to one of his boilers, and the second for having no 
brake to the winding gear of a pit. Messrs. Aston and Shaw of the 
Cockshutt Colliery, near Wolverhampton, were summoned in three 
cases, the first for having a boiler without a steam gauge, the second 
for a similar offence, and the third for having winding gear without 
abrake. All the defendants pleaded guilty, and were. fined forty 
shillings and costs for each offence. 

The labour market in South Staffordshire, owing to the stoppage 
of so many works, is in a bad condition, and there is a considerable 
amount of deprivation amongst the poor. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Tue Brrkenneap Dock Works: The Great Float and its Accessories— 
Nortuern Marrers: Launches on the Tyne: The Tyneside Tron- 
works—FRENCH AND ENGLISH Rarway Trarric—Stare or TRADE: 
Suerrretp: Leeps—Proprosep Ramway ‘TRAFFIC OVER THE KEADBY 
—Guns Manuracturep BY THE Mersey STEEL AND Lronworks 
COMPANY, 

We return to the Great Dock Works at Birkenhead, to which re- 

ference was made last week. ‘The “ Great Float” is fully completed 

as a floating dock. The quay walls and quays on both sides have 
been constructed as far as Wallasey Bridge, but the permanent level 
of water in the float has been scarcely yet attained. It is to be 15 ft. 
above the level of the Old Dock sill at Liverpool, its bottom being 

9 ft. below it, so that there will be a total depth of water of 24 ft. 

At the upper end of the float operations are in progress for the ex- 

cavation and construction of two large graving docks. A range of 

sheds 1000 ft. in length are nearly completed; they will be supplied 
with the most approved working appliances, and contiguous to them 
will be hydraulic lifts in connection with lines of railway for the 
accommodation of the coal and mineral traffic. The roadway and 
paving of the quays are far advanced. The built work which con- 
fines the water of the Great Float on its eastern ma’ gin is between 
1,500 ft. and 2,000 ft. in length from the entrance at Egerton Dock to 
its junction with the Seacombe shore of the float at the north side of 
the 100 ft. wide entrance from the Half-tide Dock. In this length it 
is pierced by five entrances from the river, namely, the entrance 
from the Egerton Dock at its south end; that from the Great Low- 
water Basin in its centre; and three from the Half-tide Dock of 80 ft., 

30 ft. and 100 ft. wide, each, at its north end. The permanent gates 

at the Egerton, and the 8v ft. and 30 ft. entrances of the Half-tide 

Dock, are already in their places; and temporary dams are placed 

In these operations consideration was bestowed 

on such an arrangement as would secure a gradually extending use 

of the float. With this view the eastern or retaining wall and the 
quay walls, of the Great Float were first proceeded with, and so 
far finished that, on the 1st of November last, water was let into that 
basin, and means of partially working it were afforded by opening 
the Egerton Dock entrance. Since that was accomplished the atten- 
tion of the engineer (Mr. J. B. Hartley) has been chiefly directed to 
the completion of the Great Low-water Basin, and its entrance to 
the Great Float, as the leading feature or key of communication 
between that and the river Mersey. This basin will be about four- 

teen acres in extent of water-space ; and its north wall is about 600 

yards in length. At the present time rather more than one-third of 

the upper end of this wall has been built to a height of about 14 ft. 

The foundation has been a very difficult work, the whole front being 

secured by a double row of 20-ft. piles, and a 3-ft. bed of grouted 

concrete, Little progress las been made with the south wall, the 
foundation of which it has been very difficult to effect, the whole 
requiring to be piled, as well under as in front of the mason work. 

Towards the river end of both walls the foundation operations 

will be attended with still greater difficulty. The upper or head 

works connected with the basin must not remain unnoticed. 

The canal or lock which occupies the centre is about 400 ft. in 

length. On each side of this canal is a large stone conduit, about 

30 ft. wide, and from 20 ft. to 25 ft. high. These are nearly finished. 

In front of each of these conduits a breakwater is erected, with a 

sluicing channel in the middle and at each end, by means of which 

the flow of water is divided into three main streams. In front of 
these, again, there are nineteen longitudinal breakwaters, by which 
the three principal streams are subdivided into twenty sluicing 
currents; forty in all, directly connected with the two conduits. In 
addition to these ten similar currents are introduced into, and flow 
from, the great entrance basin, thus bringing no fewer than tifty 
parallel scouring currents to sweep and clear out the Low-water 

Basin, the scouring flow being obtained from the Great Float. The 

whole of these conduits, breakwaters, and sluicing streams are of the 

most durable description. There are at present from 2,000 to 3,000 

men engaged upon the works, but even this vast aggregate of 

human skill and labour can scarcely produce the desired results 
sufliciently rapidly. 

A North of England journal of considerable influaence—the Man- 
chester, Guardian—commenting on the last week's railway traflie 
returns, pronounces them “ again favourable,” since, “ contrasted with 
the satistactory total of last year, they show an increase of £22,100, 






across the others. 














or more than 49 per cent.” The increase is no doubt satisfactory, | 


but probably shows no greater relative advance than is exhibited in 
the capital accounts of the various undertakings comprised in the 
return. The French lines, with very little additional mileage, show 
a much more rapid rate of progress. The traftic on the Eastern line 
increased in the same week £10,053; on the Orleans, £6,833 ; on the 
Paris, Lyons, and Mediterranean, £20,315 ; on the Western, £1,3 
on the Northern, £1,013; and on the Midi, £2,820; or, altogether, 





£42,393—nearly double the increase on all the English, Scotch, and | 


Irish lines put together, When the French increases are compared 
with the advance of £672 on the Great Northern; £2,325 on the 
Grvat Western ; £1,118 on the Lancashire and Yorkshire; £1,380 
on the London and North-Western; £1,124 on the North-Eastern ; 
and the decrease of £29 on the Midland, the results of the “ unre- 
stricted competition ” of superabundant capital in this country are 
disagreeably apparent, It is a positive evil to an English line to 
work up to a¢@ per cent. or 8 per cent. dividend, for it straightway 
attracts to its district a horde of curious speculators, to whom a 
paternal Government gives the utmost possible latitude. 

Trade at Shettield is still stated to be depressed, The orders from 
London are unusually restricted, and the home and American trade 
is also dull. The large founding establishments have, however, 
been pretty well employed of late. 
Leeds district are also stated, in the monthly report of the k 
chamber, to be flat and slow; but an exception is made with reg 














Most branches of trade in the | 


to the iron and machine departments, of which it is observed :— | 


“The demand for the best manufactured iron still continues good, 
which is a manifestation of the quality of the iron manufactured in 
this district. ‘Che various branches of the machine and tool trades 
continue in a satisfactory state of operation ; the cut nail trade con- 
tinues very brisk.” 
A railway brids 

at Keadby. ‘The bridge is to consist, according to the plans pre- 
pared, of eight arches of 30 ft. span, and four arches of 50 ft. span. 
One of the arches is to be an opening one, and the height from the 
high water line to the softit of the girder is to be 12 ft. Mr. Page, C.E., 
who has been consulted with a view to an opposition to the 
bridge, has delivered a lengthy report, in the course of which he 
says:—“ With reference to the number and dimensions of these 
arches or openings, 1 would observe that for the bridge over the 
Ouse below Selby, under the engineer for the Keadby extension 











ge of some importance is proposed over the Trent | 


line, the openings are eight of 75 ft. span, and one of 60 ft. span, to 
be an opening bridge, thus giving an advantage to the Ouse of 45 ft. 
extra space in eight arches, and of 10 ft. extra space in the opening 
arch. However, taking the comparison of span of the proposed 
Keadby Bridge with that of the bridge at Torksey—25 miles above 
Keadby—lI find there spans of 130 ft. each against spans of 30 ft. 
and 50 ft.on the Keadby Bridge. Referring again to the Admiralty 
requirements for the bridge over the Trent at Nottingham—58 miles 
above Keadby—I find there three arches of 100 ft. span each against 
arches of 30 it. span and 40 ft. span at Keadby.” Mr. Page enume- 
rates a number of other objections, and adds :—“ The traflic can be 
provided for by a railway under the Trent, or by a floating bridge.” 
The bridge will, however, be probably carried through as proposed. 

A fine iron steamer, which has received the name of the Hero, 
has been launched from the yard of Messrs. C. and W. Earle, of 
Victoria Dock, Hull. The Hero, which is 1,200 tons burden, 230 ft. 
long, 29 ft. beam, and 16 ft. deep, has been supplied with engines of 
15v-horse power, nominal, and is intended to run in conjunc- 
tion with another steamer, the Argo—both belonging to Messrs. T. 
Wilson, Sons, and Co.—between Hull and Gothenburg, to carry the 
Swedish mails. The engine-room of the Hero is protected by a full 
poop, so as to prevent water getting into it; the want of this pro- 
tection is believed to have caused the loss of many steamers when 
heavy seas have been running during severe storms. 


PRICES CURRENT OF METALS, 


British Metals are quoted Free on Board; Foreign in bond.—Extra size 
are charged for at the rates agreed by the trade. Brokerage is not 
charged ior buying except on Foreign Tin. 
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Ratts.—There is no improvement to notice in the demand for rails, and 
prices remain as last reported. - 

Scorcu P1g-1k0N has been steady during the week, and considerable firm- 
ness may be looked for in consequence of the more favourable state of the 
money market. The closing prices last night were 47s. 3d. cash, and 
4ss,. 6d. three months open, Mixed Numbers Warrants f.0.b. at Glasgow. 

SprriTeR.—Some business done, at from £18 to £18 ds. on the spot ; the 
latter may be considered the nearest quotation. 

Correr.—But little improvement has taken place since the reduction 
reported last week. 

Tin is very quiet, 
per ton. 

TIN-PLATES slightly improved. 

MOATE AND CO., 65, Old Broad-street, London. 


Banca £122 to £123, and fine Straits £116 to £117 


April 4th, 1861. 
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GLAsaow, 3rd April, 1561. 
here has been a want of animation in the pig-iron market since our 
report of this day week. 

The buying orders dropped off again, and prices gradually receded to 
47s. 1d. cash, a fair business being done. 

To-day the tone is a shade better, 47s. 3d. asked, whilst 47s. 14d. is offered. 

For shipment there is a fair demand. - 

Exports last week were 10,19 tons, against 8,545 tons in corresponding 
week last year. 
Suaw, Tomson, and Moore, Metal Brokers. 


Trape CaTaLocves.—* One cannot but be struck with astonish- 
ment at the innumerable ways in which an enterprising tradesman 
appeals to the public with a view to increase his trade. Printing in 
all its branches, assisted by the skill of the wood engraver, seems in 
the present day to be one of the media most generally employed in 
spreading knowledge of various manufactures. These arts have 
ably been brought into use by Mr. Benson, the eminent watchmaker 
of Ludgate-hill, and 46 and 47, Cornhill, who has sought, by means of 
an * Ulustrated Pamphlet ‘(consisting of nearly 60 pp., and containing 
upwards of 250 beautiful designs for watches, clocks, &e., with an 
elaborate description of every construction of watch now made), to 
enable persons living in any part of the world to sele ct the watch 
best adapted for their use, and have it forwarded free by post.—Sun, 
23rd August. ’ E 

Benson's Illustrated Pamphlet, post free for two stamps, is descrip- 
tive of every construction of watch now made. Watches safe by 
post to all parts of the globe.—Apv. 
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SOCIETY OF ENGINEERS. 
April 8th, 1861. 
I. M. Curistre, Esq., in the chair. 


ABSTRACT OF A PAPER ON THE SUPERHEATING OF STEAM AND 
THE VARIOUS APPARATUS EMPLOYED THEREIN. 


By Mr. Perry F. Norsey. 


Tne author, in opening his paper, reviewed the progress of steam 
engineering from the date of the earliest records, noticing Hero's 
“ #loipile,” and in more recent times the labours of the Marquis of 
Worcester, Savery, Papin, Potter, Beighton, Smeaton, and the 
illustrious James Watt and his successors. He then proceeded to 
direct attention to the immediate subject of the paper, observing 
that, notwithstanding the endeavour to obtain all possible 
effective power from the steam, the economical and eligible applica- 
tion of superheating had only, within a recent period, been 
carried into practice. The development of the principle had pro- 
bably been checked by the zeal of some of its advocates, who, in 
attempting to carry superheating to an excessive degree, had met 
with failures which had the effect of discouraging for a time further 
pursuit. Several attempts to apply superheated steam had proved 
unsuccessful from failure of the apparatus in mechanical points, 
causing objections to superheating that did not apply to the principle 
itself, but to the defective method of carrying it out. 


Not the less influence, perhaps, had been exercised in this respect | 


by the negative opinions which had been advanced from time to 
time by its detractors and opponents. Among these was Jacob 
Perkins, who was so impressed with the inadmissibility of any such 
condition that, in 1827, he patented apparatus for preventing the 
possibility of the steam becoming superheated. 

The specitic advantages offered by superheated steam appeared to 
be in preventing the presence of water in the cylinders, and in- 
suring that they shall at no time be occupied by anything but pure 
steam. In condensing engines the interior of the cylinder being 
open to the condenser during half the time of each revolution of the 
crank was, therefore, during that period, exposed to the influence of 
the low temperature of the condenser. There then ensued a conse- 
quent rapid radiation of heat, from the sides and ends of the cylinder 
cooling down the whole mass of metal. The steam admitted at the 
next stroke, coming in contact with these cooled surfaces, heated 
them up again, losing thereby a portion of its heat, and the conse- 
quence was the deposit of a quantity of water in the cylinder, from 
condensation of an amount of steam proportionate to the quantity of 
heat imparted to the metal of the cylinder. If the expansion was 
carried down to a sufliciently low pressure a portion of the water 
might be evaporated again into steam towards the end of the stroke, 
but its effective value would have been lost during the previous 
portion of the stroke; in other words, condensation took place at the 
beginning of the stroke, and a partial re-evaporation at the end, on 
account of the metal of the cylinder being colder than the fresh 
high pressure steam entering from the boiler, but hotter than the 
expanded steam in the cylinder at the end of the stroke. Therefore, 
if as much heat were added to the steam, by superheating it before 
entering the cylinder, as would supply the amount of which it is 
deprived by the cylinder, it would remain perfectly dry steam 
througbout the stroke, and no water would be deposited. 

This appeared to be the mode in which the superheating of steam 
acted in producing a saving of steam and consequent economy of 
fuel, by preventing the extensive waste of steam that ordinarily took 
place, and this indicated the extent to which superheating could be 
carried with any great advantage. 

The opinion of Mr. John Penn—whose theory the author noticed 
—was, that an addition of 100 deg. of heat to the temperature of the 
steam insured the accomplishment of the desired object. With 
steam at 20 lb. per square inch above the atmosphere, as used in 
marine engines, it was thus heated from a tempcrature of 260 deg. to 
that of 360 deg., and was then only about as hot as the ordinary 
high pressure steam of 120 Ib. per inch used in locomotive engines. 

Therefore, to superheat the steam before it entered the cylinder 
was a simple and eligible mode of attaining the desired object, 
and appeared also preferable to a steam jacket, because to carry out 
the object fully would require the steam in the jacket to be super- 
heated, and even then the heat was applied outside the cylinder, and 
had to pass through the thick metal, but, by the introduction of 
superheated steam into the cylinder, the object was accomplished in 
the most direct manner—the surface of contact being heated. 

According to Mr. E. A. Cowper, the effect of superheating 
upon steam was, in the first place, the evaporation of all the moisture 


in it, thereby depriving it of the minute particles of water that in- 


variably were found to accompany it from the boilers, even where 
there was no sensible priming. It would then become perfect or 
dry steam, but at first would not be raised in temperature; but if 
the superheating was carried beyond that point the temperature of 
the steam would be raised by all the heat added, and its volume 
proportionately increased, causing an increase in the total quantity 
of steam supplied at the same pressure, and from the same evapora- 
tion of water. 


As a rule steam was expanded, by increase of temperature, at the | 


same rate as air and other gases. Therefore, since air at 32 deg. 
was doubled in volume by an increase of temperature of 480 deg., 
Steam at 20 Ib. per inch, or 260 deg., would be doubled in volume by 
708 deg. increase of temperature (481 + 260 — 32 = 708), and a 
rise of 100 deg. from 260 deg. to 360 deg. would, consequently, in- 
crease its volume one-seventh, causing an equal saving in con- 
sumption of fuel, when the superheating was effected by using the 
waste heat of the smoke box. 

From actual experiments, however, made by Mr. Fairbairn, it 
appeared that when ordinary saturated steam was superheated its 
expansion for the first 5 deg. was three times as great as that of air, 











) but as the superheating was in- 
creased the rate of expansion gra- 
dually fell off to that of air. 

The mode of superheating steam 
was susceptible of variation. The 
general principles to be regarded 
were the construction of the appa- 
ratus of such a form as should pre- 
sent the necessary extent of heating 
surface within a limited space. The 
placing it where it should neither 
form an obstructive nor be exposed 
to a heat that might cause injury, 
and the making use of heat when 
the boiler had done with it, so as to 
require no extra fuel in obtaining 
the object. 

The question appeared to have 
received definite attention about 
twenty-eight years since from Mr. 
Thomas Howard, who used a dry 
boiler, injecting at each stroke of 
the engine only enough water to 
produce the requisite amount of 
steam. Mr. Howard's experiments 
fully established the economy ef- 
fected by the principle, but the 
apparatus was of too delicate a 
nature for general practical adop- 
tion, and was consequently relin- 
quished# The subject was sub- 
sequently advocated by Dr. Hay- 
croft, whose strong epinion was 
that the principle would ultimately 
become generally adopted, and would be found to effect a saving 
of 30 per cent. in fuel. The results of practice coincide in a 
remarkable manner with this opinion. 

Mr. Penn became satisfied, from the results of experiment and 
observation, that great advantages were to be obtained from the 
system. He conceived the main question to be whether it involved 
any serious practical objection from complication of apparatus, risk 
of derangement, and failure or difficulty in lubricating the engine. 

He accordingly made trials on a large scale, and arrived at the 
following conclusions :—T hat a saving of from 20 per cent. to 30 per 
cent. in fuel was to be effected ; that a moderate extent of superheating 
enabled all the important advantages of the plan to be obtained ; and 
that nothing objectionable was necessarily involved from extra 
wear and tear, risk of failure, complication of apparatus, or difficulty 
in lubrication. r 

The arrangement employed by Mr. Penn, in a trial of the plan in 
the Peninsular and Oriental Company's steamship Valetta, of 260 

nominal horse power, consisted of two horizontal faggots of tubes 
arranged in vertical rows, with clear spaces between them horizon- 
tally for access to clean the boiler. These tubes are fixed into three 
flat chambers, and placed in the smoke box (Fig. No. 1). The 
steam was supplied from the boiler to the centre chamber, and, pass- 
|} ing through the superheating pipes was taken off from the end 
| chambers by the steam pipes to the engines. ‘The steam pipes had 
also direct communication with the boilers, so that the superheating 
apparatus could be disconnected. 
| ‘I'wo trips were made by the vessel from Malta to Alexandria and 
back, a total distance of 3,276 miles ; with the superheating apparatus 
| no leakage or failure whatever occurred, and then two similar trips 
| with plain steam. The result was a saving of 20 per cent. of fuel in 
favour of the apparatus. 
| The author observed that he had referred to Mr. Penn's apparatus 
| 














somewhat out of chronological order, for the Valetta was fitted in 
1859, but he thought it formed a proper sequence to that gentleman's 
theoretical views. 

The paper then went on to state that, in 1856, Mr. John 
Longbottom patented apparatus for surcharging or superheating 
steam. This he proposed to effect by bringing the steam from the 
boiler directly in contact with the outer surfaces of a series of tubes 
heated by the ordinary boiler furnace, or by a separate one, if necessary. 
The tubes might be partially filled with water, and so disposed as to 
produce a rapid circulation of water and heat through them. A 
number of tubes in a casing might be placed in or near to the con- 
denser or otherwise so as to be in close proximity to the cylinders, 
by which means the steam, when used expansively, would become 
superheated, and therefore give off a greater amount of motive 
force. 

The author stated that Messrs. Longbottom had been for some 
time past engaged in conducting a series of elaborate experiments 
upon the subject of superheating steam, going fully into the ques- 
tiou. Those experiments, he regretted, were yet incomplete, or he 
| would have been able to lay before the meeting some interesting 

results, 

The next exemplification was that of Mr. David Patridge, assistant 
| chief engineer of her Majesty’s Dockyard, Woolwich, who, early 
| in 1857, patented apparatus for superheating steam, ‘lhe diagram 
No. 2 represented Patridge’s apparatus as fitted in the Brazilian 
mail packet Apa, 250-horse power, and perfectly illustrated his 
| principle. Under some circumstances of adaptation the arrange- 
| ment was varied, although the principle remained intact. The 

apparatus was extremely simple, consisting of an iron cylinder, 
placed vertically in the uptake, fitted with tubes of from3 in. to 
| 4 in. diameter, and running parallel with its length, through which 
the products of combustion passed. The steam from the boilers 


| 
| 
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entered the cylinder from two opposite points, circulated around the 
heated tubes, and passed through an outlet into the steam pipe to the 
engines. Upon the outlet pipe a small safety valve was fitted, open- 
ing into the uptake, 
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In general the steam was superheated to about 340 deg. at the 
boilers, the pressures ranging from 10 Ib. to 25 Ib. per square inch 
in different vessels. ‘I'he savings varied from 15 percent. to30 per cent. 

To Mr. Patridge was due the credit of having fitted with his 
apparatus the first vessel that ever left England, working with 
superheated steam unmixed. This was the Prince Alfred, of 200- 
horse power, belonging to the Intercolonial Royal Mail Company. 
The superheaters were fitted more than four years since, the 
immediate results being of a highly successful character, and they 
continued so to the present time, a saving of more than 30 per cent. 
being effected. The apparatus had never once been out of order or 
under repair. 

In a report from Mr. Lowes, the chief engineer of the Prince 
Alfred, he stated—* We find a great benefit with the superheating 
apparatus, saving from 30 per cent. to 35 per cent.” 

The Damascus, a vessel of 200-horse power, was also fitted with 
similar apparatus, and it was certified of her that “ the superheatin 
apparatus has done very well, the consumption of coal per indi 
horse power per hour, with superheated steam, being reduced to 
about 3 Ib.” 

The following extract from theengineer’s log of the Tyne, 400-horse 
power, when on her first trip, using superheated steam, furnished 
widitional testimony in favour of the system :—“ Calm, smooth 
water, everything going on well; highest temperature 320 deg., 
lowest 280 deg. Ship ran 291 miles, under steam alone; the 
greatest run she ever made before being 278 miles, with all sails 
set.” And the chief engineer himself thus in substance recounted 
the results:—* On our last voyage from Southampton to Rio de 
Janeiro and back, a distance of nearly 11,000 miles, Patridge’s 
superheating apparatus gave me every satisfaction, and I have found 
it very beneficial to this ship. We can keep the steam much easier 
than on any previous voyage, and get a higher speed for the same 
pressure than we did with plain steam. The temperature runs about 
330 deg. at a mean. Throughout the voyage we encountered a 
succession of head winds.” 

Her Majesty's ship Dee had been working for nearly four years, 
with the apparatus in constant work, and it was, to all appearance, 
as good now as when fitted, and had never required repairing. 

The author had a list of fifty-two vessels fitted with Patridge’s 
apparatus, representing a total of 10,673-horse power. The list 
included one set of boilers of the Great Eastern, 533-horse power : 
in addition to those were many others fitted, and being fitted, in all 
parts of the kingdom. 

In noticing the arrangement patented by J. H. Johnson, in 1857, 
the author's observations were limited, owing to his having failed to 
discover that the apparatus had been practically applied. 

Johnson's arrangement consisted of pipes placed in the flue of 
the furnace, and communicating at one end with a valve chest in 
connection with the boiler, and, at the other, with a valve chest in 
connection with the steam-pipe to the cylinders. The valves con- 
sisted of slides working over two mouths of ‘two sets of super- 
heating pipes, so that each set might be brought into action alter- 
nately, the valves working in concert for that purpose. Provision 
was made for returning the steam to the boilers after leaving tho 
cylinders, the pressure being low. 

The object here appeared to be to attain the utmost degree of 
economy; but whether this would be the result in practice wag 
doubtful, inasmuch as the presence of machinery, of a comparatively 
complex character, implied increased first cost, and a hability to 
derangement. Where simplicity in construction and directness of 
communication were departed from in superheaters the object was 
so far lost sight of as to render success very problematical. 

The author next proceeded to describe Messrs. Parson and Pil- 
grim’s apparatus, and to notice the effect superheating had upon 
steam in a chemical point of view, mainly with reference to the 
question of liability to explosion attending its employment at high 
temperatures. 

The apparatus consisted mainly of three arched pipes placed in 
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each boiler-furnace (see Fig. No. 3). A pipe from the steam- 
chest conducted the wet steam under the fire-bars to the superheating 
apparatus, which it traversed, and, after taking up an extra amount of 
heat, it returned by another pipe under the furnace-bars to the steam~- 
pipes of the engine. 

In their investigation of the subject the patentees had a 10-horse 
power boiler fitted with their apparatus, as shown in the diagram. 
The boiler was connected with an engine, to which a brake was 
applied. ‘The results of nine months’ experiments, both with plain 
and with superheated steam, were that with the latter they consumed 
one-third less water and one-third less fuel. They also found that, 
in some cases, one arched pipe would be sufficient to realise 
benefit of their invention. 

At the close of 1858 they applied pomend goer to one of the 
boilers in the gasworks of Woolwich Arsenal, using three pipes, with 
a result which might be gathered from an extract from a report made 
to the War Office, by Mr. Anderson, inspector of machinery in the 
Royal Arsenal. 

Mr. Anderson had stated—“ That the relative value of super- 
heating steam on this plan, as compared with its use in its ordinary 
state, was as follows :— 
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Superheated! 39 days | 755,508 |15°14°2| °7459 | 69°88 oz.| 22 Ib. 





By which it would be seen that the experiment showed a positive 
saving in fuel of 30 per cent.” 

‘The report went on to say :— 

“ As the engine on which the experiments were made works with 
a uniform load the correctness of the data may be relied on. 

“On the other hand a greater quantity of oil and tallow is required, 
which excess, however, is a trifle compared with the saving in fuel. 
‘To place the result on the table in a simple form it may be stated 
that, during the experiments, which in each case lasted 32 days, 
upwards of 700,000 revolutions of the engine were made, both by 
superheated steam and with common steam. Thatto perform one revo- 
jution the superheated steam required ‘7459 of an ounce of coke, or 
barely three-quarters of an ounce, while common steam re juired 
1:0673, or a little more than an ounce, or, to put itin another form— 

Ounces, 
**93°7 revolutions, with common steam, required .. .. .. 100 
95° superheated steam, required only .. 69°88 


30°12 


ad ” ” 


“Showing a saving of fully 30 per cent. in fuel. 


“ Although the above two items are the only points that have come 
under my notice as affecting its economy, as shown by this experi- 
ment, still my report would be incomplete if I did not refer to the 
apparatus itself, which is expensive, and, in my opinion, will not last 
Jong, hence this opens up a source of expense on the other side of 
the ledger. As the patentees have erected the apparatus, and borne 
all expenses, and as the trial under my superintendence has only 
lasted thirty-two days, | have not sufficient data to express correctly 
the value to be deducted on this account; but in my opinion it will 
not be less than & per cent. This, together with the oil item, reduces 
the economy to about 25 per cent. on the existing system—a most 
important saving to this country, and especially to our steamers on 
long voyages.” 

The question of danger of explosion having been raised in respect 
of this apparatus, the patentees had consulted Dr. Taylor and 
Mr. Brande on the point. 

The author proceeded to read the elaborate reports of those 
gentlemen, and likewise another upon the subject from Professor 
Faraday, who had been consulted by the Board of Trade. 

From those reports it appeared there was no danger of explosion 
whatever. Another objection raised was, that the contiguity of the 
superheating pipes to the fire would result in their rapid destruction. 
To answer this point the patentees had taken the pipes from their 
experimental boiler and fitted up the arsenal boiler with them, and 
in these the trial recorded in Mr. Anderson’s report had been made, 
and during which time they had remained perfectly good. Whether 
they were still in use, and continued sound, the author could not 
state. 

‘The system had also been applied to her Majesty's steam tug Bustler, 
and to fifteen vessels in the mercantile marine. In the Bustler the 
apparatus had burnt out so fast, and the vessel had been so often 
laid up for repairs, that it was ordered to be removed, and was sub- 
sequently substituted by one pipe at the back of the boiler (as shown 
in the dotted part of ‘the diagram), which was now on probation. 
From this arrangement results were obtained equal with those from 
the three small pipes. It, therefore, appeared preferable. 

The engineer of the Woolwich Steamboat Company certified, in 
February, 1860, that the saving in fuel effected by the use of 
Parson and Pilgrim’s apparatus on board the Osprey, from the 21st 
March, 1859, to the Ist February, 1860, was 33 per cent., with a gain 
of revolutions and a decrease of pressure on the boiler. No injury 
had been done to the cylinders dhhough the steam had been heated 
to upwards of 440 deg. Upon these results the company had 
ordered all their boats to be fitted. 

The cost of the apparatus was £2 per horse power. 

The only part liable to injury from the heat of the fire appeared to 
be the arched pipes. Those the ‘patentees proposed to protect by 
fire-bricks made for the purpose. ‘That they, however, dia become 
untit for duty in the course of a comparatively limited time was 
apparent, not only upon consideration, but from the circumstance 
that the patentees stated the additional expense, after the first cost of 
£2 per horse power for the apparatus, was the keeping in store of 
about a dozen of the arched pipes, at a cost of from £20 to £30, and 
this where the single arched pipe was employed. 

(To be continued.) 


Foreign AND CotontA Jorrinés.—-The English engineers charged 
with the task of getting up the broken electric cable between France 
and Algeria have succeeded in raising part of it, and have been able 
to transmit messages to Algiers and receive replies. An order has 
been given to construct at Dantzic six new steam gunboats, of from 
80 to 100 horse-power, each to be armed with three heavy guns. 
Prussia cannot build vessels of larger size, as she has no military 
port. The French navy has, by command of the Emperor, been or- 
ganised into five divisions, each being placed under the orders of an 
admiral, Three steel-plated frigates are to be attached to each divi- 
sion. 

Puorozincocraruy.—Mr. Gladstone, a short time ago, consulted 
Sir Henry James on the possibility of copying our ancient records 
by means of his process of photozincography. A small deed of the 
date of Edward 1. was copied and printed, with so much success, 
and at so trifling an expense, that Lord Herbert of Lea, the 
Secretary at War, ordered the impressions to be bound up with the 
yearly report on the Ordnance Survey. Thus encouraged, Sir Henry 
James got permission from the Lords of the Treasury to copy that 
part of the Domesday Book which relates to Cornwall, as an experi- 
ment. He has now achieved this commission, with a result which 
should certainly encourage the further prosecution of the design, 
county by county, as appears to have been originally proposed by 
him. ‘Those who care to have no more of Domesday book on their 
shelves than relates to their own shire can buy the local part. 
Those who wish to have the whole can bind the several parts into 
——- The work is to be published at cost price, or nearly so.— 
Atheneum. 
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A worp now about farmer's tools. ‘These, perhaps, do not equal 
ours in high finish, but excel them, I consider, in the high excellence 
of combining cheapness with efficiency ; one of our largest plough 
manufacturers has acknowledged to me that he cannot compete in 
price with the American ploughs; and I think these catalogues of 
some of the principal American houses, which I will leave here, for 

present, for the inspection of any one who may be interested in 
the subject, % compared with those of English houses, will show 
that American agricultural tools generally are cheaper than English 
ones. I know not why this should be, because. though it is true 
that wood is somewhat cheaper in America, yet all their steel comes 
from England, and is, therefore, correspondingly dearer; skilled 
labour, also, is more highly paid than in England, nor ought the 
difference in the price of wood to be very material, for the great 
houses in New York, Massachusetts, &c., procure most of their wood 
ready turned, or cut out, from establishments in Maine, and we 
might go to the same source for our supply. 

Ido not believe these tools are inferior in essential qualities to 
English tools, though in high finish they may be: at least as much 
steel is used in them as in the English implements, and the shrewd 
Yankee or Canadian farmer would soon find out the difference, and 
give the preference to English tools if they deserved it. The pur- 
chaser there is allowed to put an implement to any fair test he chooses 
before buying it; this fork, for instance, which is so light and 
handy, may be subjected to the test of swinging round and dashing 
it against the floor, thus. It cost one dollar—an English one, I 
suppose, would cost five shillings. Now I think two considerations 
go far towards explaining this greater cheapness: one is, the great 
advantage taken a machinery in the manufacture—the second, the 
neglect of that high finish and polish of non-essential parts, besides, 
painting and decoration, which is carried to such a superfluous ex- 
tent by our manufacturers, absorbs so much unnecessary labour, 
and is given solely for appearance sake. I am aware that an 
inferior and cheap class of tools is made for the colonial market, 
but I know, to my cost, that in these, essential qualities are apt to 
be sacrificed. The wood-working machinery of America has, 
for some years past, excited the admiration of scientific men on 
this side the water. It is too large a subject to enter into here, 
and indeed I have but to refer you to Messrs. Wallis and Whitworth’s 
report on the industry of the United States for information on that 
head, but I may say that all the woodwork on these tools is first 
steamed and bent into the proper curves, and then carved by steam 
into the requisite shape. ‘This is done in great measure by Blanchard’s 
turning process. The same process by which gun stocks, shoemaker’s 
lasts, legs of chairs, &c., are shaped, and which has conferred on wood 
carving the same facilities of reproduction from one type, which the 
printing press has conferred on letters. If consists in using a pat- 
tern of the object to be made, and a tool with a double bearing, the 
butt end resting against this pattern, and the edge of course against 
the block to be carved, as each of those revolves in the lathe, the butt 
end of the tool follows the inequalities of the pattern and repeats them 
on the block. Then, again, dies are very much used for stamping out 
the metal. The tines of this fork are of one piece, stamped out by a 
die, which you see may stamp out two at one blow, which would fit 
into each other like the fingers of one’s two hands. We are all 
familiar with American clocks, and know them to be capital time- 
pieces, though ugly enough; they furnish a good example and illus- 
tration of the remarks I have made ; the brass works are all stamped 
out by dies, and in this manner they can be made so cheaply as to 
defy competition from this side of the water. The New Englanders 
are now carrying this plan to a certain extent into the manufacture 
of watches ; and this machine-made watch, which you will allow is 
sufficiently ugly, is, I assure you, a very good time-keeper. These 
offer a few examples of the great strides which the English race in 
America is making towards the emancipation of industry from merely 
mechanical employment. 

I think it behoves English manufacturers to profit by such 
examples, for on the one hand a great danger, on the other a great 
and prosperous future, is opening before them. If they allow them- 
selves to be beaten in the race by American ingenuity, they are in 
imminent danger of being supplanted, even in our own colonies, as 
well as in other distant markets of the world, by their keen com- 

titors ; on the other hand, under the altered relations of the plant- 
ing states of America, which form the Southern Confederacy, these 

creditors of ours would naturally be inclined to come to our 
market for the supply of their mechanical wants, unless deterred by 
the dearness fom unsuitableness of our goods. I will now draw 
your attention to a few of their agricultural tools which present any 
noticeable difference from ours. I will not dwell on the reaping 
and the mowing machines, and the combined reapers and mowers, 
which would form subject enough for a separate lecture. There is 
an endless variety of these, and a vast amount of ingenuity has 
been developed in their improvement. But I believe that not only 
= Scotland claim the merit of their first invention, but English 
makers have, after all, fairly taken the prize in bringing them to their 
present state of perfection, certainly in the opinion of English 
judges, and even in that of some Americans. These machines are 
largely used in the Prairie States, but in some parts of the country 
they are scarcely seen, and this grain scythe and cradle is used 
instead. It is a very perfect implement of its kind, and to see a 
number of neighbours joining in a Harvest Bee to cut down the 
grain with this cradle is as pretty a sight as can be. It gathers in 
so much at each stroke that a couple of cradlefuls forms a sheaf, 
which saves much of the labour of tying; when cut the grain is 
generally very speedily threshed out in the field, the heat of the 
summer climate, and consequent dryness of the grain admitting 
of this, and the power generally used for threshing it in the 
Northern States is this horse-power, the great advantage of 
which lies in its portability. It is called a railway, or an endless 
railway horse-power, and is used for most of the stationary work on 
a farm, threshing, winnowing, chaff, and corn stalk cutting, cutting 
up wood for fuel, &e. They are of various sizes, adapted for one 
or for two horses, or even for a sheep, a dog, or a calf, any of which, 
when put in, have no choice but to do their work, for it is a kind of 
treadmill. It consists of a pen, with a floor resting on an endless 
web, or else the slabs of which it is composed merely jointed to- 
gether, and running on rollers. When the machine is set at an in- 
clined plane the animal's weight causes this floor to slide back, and 
motion is communicated from it to the axle of a driving- 
wheel; the motion is a constantly accelerating one, and checked 
only by the opposition of the piéce de resistance, in the shape of wood 
to be sawn, or other work, or by the application of a clog. This 
application of power is not found to be cruel, or to distress or injure 
the animal, this is certain, for the Northern farmers do not hesitate 
to put their driving horses into “the power.” It is the most effec- 
tual method of applying a small amount of animal power, that 
power which every farm must possess, and which there can be no 
economy in leaving unemployed, as is often the case, whilst all 
hands are employed in tending a steam engine; of applying this, I 
say, to such purposes as threshing, winnowing, grinding, churning, 
sawing wood, and all others which require rotatory motion, because, 
in the first place, the speed of the animal is directly imparted, with- 
out the intervention of gearing to the axle of the driving-wheel, 
whence, of course, it is multiplied at the periphery, where the band 
travels. The advantages claimed for these horse-powers over the 
old lever ones, are :—Ist. That in this the speed is directly applied 
to the axle of the band-wheel; in the other, the horse walks a circuit 
of some eighteen or twenty yards, in order to give one revolution to 
the axle, and this loss of speed has to be recovered by a compli- 
cated system of cog-wheels and gearing. 2ndly. A horse-walking 


in a mill pulls, not at right angles to the pole which forms the radius 
of the circle, but within the right angle, viz., in a straight line 
towards a point in the circumference a-head of him, hence the line of 
draught falls within the circle,and forms an acute angle with the 
pole; this involves a loss of power in duplicate proportion to his 
thus diminished distance from the centre of motion, because the 
power is not wholly lost, but is mischievously exerted in pressure on 
the centre, and consequent increase of friction. Thirdly, the ten- 
dency of the motion in the American machine is to be cumulative, 
i.e., constantly accelerating. Were it not for the resistance of the 
work, this acceleration would very quickly shoot the animal out of 
the pen backwards. Advantage can be taken of this to give a few 
seconds to get up speed. The machine can be stopped, and the 
animal rested, by applying a clog to the wheel. But, after all, the 
great recommendation of these powers is their portability. If acrop 
is to be threshed at a distance from the homestead, the “ power” is 
put on wheels and drawn to the spot by horses, which when arrived 
there are put in to work it, or in rainy weather when neither horses 
nor men can get on the land, and the former would be eating their 
heads off in the stall, and the latter lounging in the barn, the 
“power” is put into this barn and set to a job of chaff or root 
cutting, wood sawing, &c. This is an advantage that I am sure 
farmers will appreciate. The well-understood economy of these 
powers has caused them quite to supersede the old lever ones on the 
smaller farms of the Northern States, for steam is but seldom used 
there. The roughness of the roads would prevent itinerant engines 
from travelling, and besides, it is quite an axiom amongst engineers 
there that less than 5-horse power in steam does not pay. Within that 
limit of 5-horse power, however, Ericsson’s caloric engine is coming 
into greatuse, and is found very economical. On the large plantations 
of the south, and the extensive farms of the west, the old horse works 
are retained, because they admit of the application of a much larger 
amount of} power for threshing, &c., than do these railway machines. 
The capacity of these is said to be, for two horses, about 175 bushels of 
wheat a-day, threshed and winnowed, and the computation of cost is 
23d. per bushel. They are even used on railways to cut up the wood 
for fuel. I fully believe they would be found very convenient on 
our smaller farms, and in particular in the colonies, where steam is 
out of the question. I some time ago sent one out to Australia, and 
I believe they are coming into use there. If any one of my hearers 
wish to see how they work he may see one at the livery stables of 
Mr. Yeoman, in Guildford-street, made by a Mr. Hartas, of Pickering, 
in Yorkshire, who has patented an improvement in the joints that 
connect the slabs forming the floor. I may add that these “ powers” 
have been reported on favourably by Mr. Amos, the consulting 
engineer of the Royal Agricultural Society, who was employed by 
that society to examine them. He assigned them a superiority of 16 
per cent. over the lever powers, in the effective duty performed by 
each. That report may be seen in the Royal Agricultural Society's 
Journal for 1859, vol. xx., part 1. The straw from the threshing 
machine is often conveyed to the rick by an endless band or web 
carried over a roller on the threshing machine, and another roller on 
the rick, and run by a belt from the horse-power, and the straw is 
thus delivered with the aid of only one man on the rick to distribute it. 
The cost of one of these straw deliverers is only about 15 dols. = £3. 
Now, I saw at the agricultural show at Warwick an English 
machine for effecting the very same purpose, most elaborately, 
and, no doubt, beautifully, constructed, but costing £61. It 
is evident that whilst it would be economy to purchase the 
one, it would be the height of extravagance and folly to buy 
the other. Another labour-saving implement, commonly used 
in some parts of the States, is the unloading fork, for raising 
hay to the top of a stack, or, as in Pennsylvania, for storing 
it in the large German barns so common there. It is shaped like a 
rake with 4 lines, and is capable of raising a couple of cwt. at once, 
or a pair are used together, which will carry up 4 or 5 ewt. between 
them. A rope attached to this fork is rove through a block, generally 
a patent block, i.e., one with friction rollers ; the block is suspended 
by a tackle over the centre of the stack, the fork or forks are pregsed 
down into the load, and when all is ready a horse attached to the 
other end of the rope moves on and thus swings the load up to the 
top, where it is depoisted by twitching a cord which releases a catch 
on the rake handle, as it might be called. This is very simple, but 
may be better understood by aid of this model. The friction rollers 
round the pin of the block, besides easing the working of it, are a 
great safeguard against ignition, and I must observe, that there can- 
not be a better example of a labour-saving instrument than is 
afforded by these anti-friction blocks, which are so much more 
generally used in the American merchant service than in ours; it is 
the employment of these and similar contrivances for saving the 
crews’ strength which enables the Americans to sail their ships more 
cheaply than we do, and so steal from us so much of the carrying 
trade of the world. The blocks are certainly dearer, but I should 
suppose the extra expense would be saved in one single voyage in 
men’s wages. 

The hay in New England is generally stored in what are called 
hay barracks, i.e., under a movable roof, which slides up and down 
between four poles, like the posts of a four-poster, and can be 
counter-balanced over these. This roof lasts for several years, and 
saves an annual thatching; it is also a most convenient covering in 
rainy,weather during hay harvest. This kind of hay barrack, I may 
observe, is used in the north of England. 

The ox shovel is another implement in great use: it is a cast-iron 
trough like a coal-scuttle, with handles like those of a wheelbarrow, 
and the traces are attached rather behind the centre, so that when 
drawn forward, if the front edge catches the ground, it is pulled 
over. This implement is used in removing rubbish, dung-heaps, 
dirt, &c. A horse or ox being attached to it, the driver bears a little 
on the handles, and guides it under the rubbish so as to fill it; as 
soon as he wishes to deposit the load he jerks up the handles, and 
the animal continuing to pull, turns it over. The potatoe-digging 
plough is yet another simple but efficient implement, whereby saving 
of toil is attained; it buries itself well under the potatoes, and turns 
them out, whilst the earth passes through slots in that which 
without these slots would be a double mould board. Now, un- 
doubtedly, some potatoes are cut or left in the ground by an imple- 
ment of this sort, but the saving of labour in a country where labour 
is highly remunerated is worth far more than the lost potatoes. 
Here is a simple form of one or two horse mill, which is much used 
for coarse grinding, as, for instance, grinding the corn-cob and corn 
together for feed. It is of iron, with steel grinding surfaces, and is 
on the principle of a coffee-mill. It is said to grind about eight 
bushels per hour. I have here a section showing its construction. 
These might, no doubt, be made more cheaply in England than 
America, where they cost 55 dols. = £11. I should like to recom- 
mend them to the ‘notice of Birmingham manufacturers. I must 
remark here that this way of giving the cob with the maize for feed 
is much safer than giving the corn alone, for it is a heating food 
when unmixed. I am glad to see the importation of that valuable 
grain into England is annually increasing, but the caution should be 
taken of mixing it with other food. 

The subject of American ploughs is too large a one to enter on 
now ; they would not do in England, but are better suited than the 
more expensive English ones to American requirements, and are, 
therefore, probably better adapted than ours for the work to be done 
in many of our ‘colonies. Some of them were exhibited in the 
Exhibition of 1851; these catalogues show a great variety of patterns 
| which are in vogue in different parts of the States; those in the 
Southern States are very primitive home-made affairs; in the 
German Settlements the German left-hand plough is retained. In 
the Prairie States, generally, the whole share and mould-board are 
of steel, as iron will not scour in the tenacious alluvial soil, and 
would soon get clogged; but there is one kind of plough which I 
must draw your attention to—the prairie steam-plough—of which 
this is a drawing. It is, you see, a locomotive machine, not, like 
Fowler's, a traction one drawn by a fixed engine. It consists of a 
tubular engine, of about 18-horse power, which acts, not ona pair of 
| driving-wheels, but, in their stead, on an iron cylinder, which is 
| followed by a gang of six ploughs. The cylinder is about 6 ft. in 
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width, and 18 ft. in circumference, studded with projecting knobs, 
to make it bite the soil. The tender, with coals, is placed over this 
cylinder, for the purpose of pressing these knobs into the ground, 
and obviating the danger of the machine being anchored by the 
ploughs, and the cylinder revolving in one spot. The knobs are so 
inserted as to be capable of being drawn back within the cylinder 
during its progress over roads, retractile, in fact, like a lion’s claws. 
Arrived on the prairie, which, with all its tangled mass of grass and 
roots, is to be broken up for the first time since the creation of the 
world, the driver directs the engine by means of a tiller-wheel, 
towards some landmark far a head. The cylinder rolls down the 
tall vegetation before it, and the six ploughs, placed diagonally, in 
the rear, tear up the sod and lay it over in six parallel furrows. 
Now this power-plough is not generally adopted in the West; the 
majority of the settlers are too poor to take advantage of such means; 
besides, it has been invented too short a time (only two years) to be 
yet pronounced a decided success, but it is coming into use, and I 
know that the opinion of some of the most competent engineering 
authorities there is highly in its favour, as far as regards this sole 
object of tearing up the stubborn prairie sod for the first time. 
This is an exceedingly laborious operation, the resistance opposed 
by the stiff tangled mat of roots and grass being immense and 
worthy the intervention of the Deus ex machind in the shape of steam. 
When once broken up the difficulty and the need of such powerful 
means ceases, but there is still unbroken prairie soil sufficient to 
employ many of these ploughs for years to come. I will point out 
one or two of the advantages of this mode of ploughing; in the first 
place the work is done with great regularity by employing six 
ploughs in a gang, whereas, when such rough land is opened by a 
single plough, islands of unturned ground are left at every few 
yards. Secondly, part of the resistance is relieved by the rigidity of 
the machine itself; this may be best explained by a diagram. When 
a single plough passes through soil the resistance is necessarily 
distributed on each side, partly on the sod turned over, partly on the 
land-side; pressure and counter-pressure being equal, a large part 
of the force is xbsorbed on unprofitable friction on this land-side. 
But when six ploughs are driven in a gang rigidly fixed in a frame, 
I think it must be allowed that only a small proportion of the power 
can be absorbed and lost in this friction; this, however, is perhaps 
rather a question for an agricultural society to determine. But the 
great advantage of this plough in the far west, or any unbroken 
champagne country, consists in the immense saving of time and 
labour that it is calculated to effect. Quick and large returns are of 
course the great object of the settler’s exertions, and one of these 
ploughs, hired for a few days, would prepare a larger extent of 
ground for crop than he and his boys could get ready during the 
whole of the sowing time. I might mention other farm imple- 
ments which display ingenuity and combine cheapness and efficiency, 
such as the automatic cheese press, in which the weight of the 
cheese itself is made to act on levers which give it the requisite 
squeeze. Of this I have a drawing here; the Pennsylvania turn- 
over, or hill-side plough, a most admirable contrivance, the wooden 
turn-over hay rake, &c.; but time is getting on, and I wish to direct 
your attention to another class of objects, relating to the transport 
of produce and of passengers. 

American railways, for the most part, might be considered rude 
when compared with our highly-finished and costly lines, but they 
are suited to the means of a young country, and are admirably 
adapted for opening up new districts, which would not have been 
opened up to this day if the costly system established in England, 
and that has been extended from England into some of our colonies, 
had been adopted there. How different would be the position of 
India at this time if the simple and rapid modes of constructing 
railways and opening river navigations, which have been so well 
proved in America, had been applied to the development of that 
country. It was stated by a speaker, at a public meeting in Cal- 
cutta in 1857, that California, within six weeks after its settlement, 
had in San Francisco more river accommodation for its export and 
import trade than Calcutta then had, after the undisturbed possession 
of a century. 

American are, for the most part, single lines, the rails mostly 
English; but the locomotives and carriages built there, and the 
material for bridges, stations, '&c., almost invariably the common 
materials of the country timber, consequently the cost of construct- 
ing these lines has been very small as compared with ours. The 
average cost of several, of which I have here a list, was £8,000 per 
mile, yet the rails of these were chiefly of English iron. Here is a 
picture of one of their lattice bridges on the New York and Erie 
line, climbing up storey above storey, like scaffolding of a regular 
and symmetrical form. The most stupendous lattice bridge in the 
world is on this line, at Portage, on the Genesee, but, being 800 ft. 
long, and 234 ft. high, I could not have embraced it in one view. 
These lattice bridges are most beautiful pieces of workmanship, and 
are constructed swiftly and cheaply, by the woodmen, of the pine 
timber, the tree here represented, which grows most usually at the 
stations where these bridges are required, viz., in the mountain 
ravines, which they span. The logs are hewn down almost entirely 
with the axe. The bridges over the rivers also are almost invariably 
of wood, the roadway being suspended from arches formed of several 
concentric courses of timber, the joinings in the several courses 
alternating; they are of exceedingly bold spans, and that form of 
construction, you will observe, affords a clear unobstructed space 
between the piers for the passage of ice or drift wood, in a swollen 
state of the stream. They are usually covered with a high pitched- 
roof, to prevent accumulation of snow, which might break them 
down, or in melting rot them. The timbers forming the arch are 
bent by the process known as Blanchard’s, which is so much used for 
forming ship's knees out of straight logs. It is based on true 
scientific principles, and I mention it because it is an American 
notion, and one of great economic importance. This form of bridge 
may be seen commonly in Switzerland and the Tyrol. The great 
danger to these wooden bridges, and particularly the railway bridges, 
arises from their liability to be burnt. Not a winter passes without 
the destruction of many of these by fire. The cinders and sparks 
from the engine fall into crevices, and it is almost impossible to ex- 
tinguish the fire in winter when the water is all frozen at a tempera- 
ture below zero. Not being an engineer, I cannot pretend to present 
more than a popular view of these and other engineering matters, 
and must once for all deprecate any severe criticism from professional 
men. Nowfor the manner in which the foundations of these bridges 
are laid, and the piers built up. It is usually done by what is called 
in America, crib work, of which this isa rough model, and is effected 
in the following manner :—A survey having been taken of the con- 
tour of the bed of the river, a raft or barge load of pine logs is 
brought to the spot, and four of them are formed into a parallelogram, 
cut away so as to be conformable to any inequality of the bottom; on 
these others are laid notched and fitted and securely bolted to them: 
a floor of stout slaps is laid across these, which is then weighted 
with stones so as to bring it down to the surface of the water, this 
box-shaped pen is anchored on the spot selected for the pier, and the 
process is carried on of building it up, and as it rises sinking it with 
additional stoncs flush with the surface of the water, till the bottom 
takes the ground, the interior is then filled in with stones, and a solid 
and very durable pier is formed, its durability being due to the 
valuable property which the pine possesses of remaining for a great 
length of time under water without decaying. Perhaps the turpen- 
tine and resin which it contains contributes to this durability, but 
our own elm, which contains no resin, has a similar duration under 
water, though it decays rapidly in the air. The logs of which these 
cribs are built are roughly squared pine logs, and the whole work- 
manship is effected with no other tools than the axe, and saw, and 
auger. Here, you see, there is no need of coffer-dam, or even diving- 
bell; the whole pier is built downwards from the surface, and of the 
most abundant and cheap materials, and yet it is very efficient and 
very durable, not difficult either to repair in aftertimes by building 
up a casing of logs, in the same fashion, outside the original one. 
Many of the wharves and jettys are built in this manuer; in fact, it is 
& good instance of the rough-and-ready expedients for meeting press- 
ing emergencies of which America offers so many examples well 








worthy of imitation by those who are placed in like circumstances. I 
cannot help thinking that bridges of this cheap construction would 
answer every purpose in many situations, even in England, and 
might be adopted to the great relief of couuty rates. 

I will now describe the way they have of trunk shipping grain in 
bulk, though New York is not so good a place to see this as Buffalo, 
or Oswego, or some primary grain port, as Chicago. 

We are all, I dare coy, bonilier with the little leather band with 
cups, called a Jacob’s ladder, which are attached to threshing 
machines for railing the threshed corn and pouring it into the sacks, 
and with the larger ones sometimes used in mills, the same contri- 
vance on a large scale is used in America for railing the grain from 
the hold of a vessel, or barge, or a railway car, into the bins of a 
store, or for pouring it from one hole into another. You see along 
the wharves of Chicago, or Buffalo, or any great grain mart, a 
number of tall, wooden towers with long wooden shafts dangling 
from them like a pump handle; if you watch them you will by 
and by see a barge or a grain-schooner warp alongside, and this 
same pump handle rise over the bulwarks and dip into the hole just 
as an elephant might be supposed to dip in his proboscis. This 
wooden shaft you will then divine contains an elevator, which con- 
sists merely of a number of little buckets, fixed on a belt which is 
run by steam. They dip into the grain and carry it up into the 
building, where they discharge it generally into a hopper, which, 
after receiving a certain quantity, lets it down into the bin or into a 
shoot, which discharges it straight into another vessel, at the same 
time ringing a bell, or moving an indicator; the grain is thus, with- 
out more trouble, measured of in transitu. Let us see now how 
this grain arrived at New York. Whether it be wheat or corn 
(by which they always mean Indian corn or maize), it is very 
probably grown in Canada or in the Great Prairie States of the 
West, Indiana, Illinois, Iowa, Wisconsin, &c., 800 or 1,000 miles 
west of New York. Whether it comes over land or water it is 
entirely dealt with in bulk. The low price which it bears would 
not admit of all the paraphernalia baggage conveyed from the farm 
to the nearest railway or canal in a box formed of tongued and 
grooved boards which forms the body of the wagon; it is shovelled 
out into the barge at Chicago we will say, run through an elevator 
into the hold of a grain-schooner or propeller at a very trifling 
charge; these convey it through the great lakes more than 
890 miles in all of fresh water to Buffalo. There again 
it is transhipped or it goes on _ through the Lockland 
Canal and Lake Ontario, 150 miles farther, to be transhipped 
at Oswego into the barges of the Great Erie Canal to Albany on the 
Hudson, thence it has to descend the river a distance of 150 miles, 
the lower part of which is a broad estuary several miles in width. 
How is this performed? Why, twenty or more of the barges, each 
of which is a boat of 70 tons capacity, are formed into a raft, with a 
steam propeller in the middle, and the whole mass, like a floating 
island, undertakes its adventurous voyage to New York. This 
appears a dangerous enterprise, but I believe accidents are of rare 
occurrence. One passes a large number of these floating islands in 
steaming up the Hudson. The entire expense of conveying a bushel 
that whole distance thus, is only 7d. The passenger steamers on 
that route are very noble boats; there are but few of our ocean 
steamers equal in size or power to such vessels as the Isaac Newton, 
or New World, or Daniel Drew, which have a length of about 
400 ft. The same broad platform for a deck which I have described 
in the ferry boats, on which are built handsome saloons, fitted up 
with every luxury, that the greater part of the space below deck can 
be appropriated to cabins and berths. Above all towers the paddle 
boxes, encasing the wheels, 45 ft. in diameter (those of the Great 
Eastern are but 60 ft.), and between these moves up and down very 
leisurely the massive beam of the engines, commonly called the 
walking beam, from its peculiar movement resembling the act of 
walking or striding along. It must be remembered that each stride 
of this beam indicates an entire revolution of the great paddle wheel, 
but, until 1 bethought me of this, there seemed a great disparity 
between the slow motion of the engine and the rapidity with which 
the great ship was shooting onward. You will observe the truss 
beams extending fore and aft; these are to support the great length 
of the ship, for without these a wooden vessel of such dimensions, so 
long and so narrow, would infallibly soon break her back. There 
cannot be a better type of the go-ahead character of the Americans 
than these steamers. In descending the river with their current 
they often run a neck-and-neck race for many miles with the rail- 
way trains on the parallel line of the bank, having the advantage 
over the train of running a pretty straight course without following 
the sinumosities of the banks. You will observe the glass case on 
deck; it is the pilot house, placed here well forward and aloft, 
whence he can see almost under the vessel's bows, and steers by 
chains acting by a cross on the rudder. 

The steam ferry boats, which ply in such numbers about New, 
York and Philadelphia are constructed in the same manner as their 
river steamers. On a sharp, narrow hull is placed a platform, 50 ft. 
in width, supported out on brackets, and extending to a line with 
the outside of the paddle-boxes, the paddles being of great width ; 
on this platform are built two handsome saloons, the best being 
called the ladies’ saloon, into which no man has a right to intrude, 
except in company with a lady; this precaution is necessary where 
republican prejudice does not allow of the distinction into first and 
second class. assure you the ladies’ saloons, in some of these 
boats, are most elegantly fitted up with mirrors and handsome fur- 
niture, and for all this splendour the fare is about 1d. Between these 
saloons is a gangway wide enough for a double line of carts and 
carriages. A platform, accommodating itself to the rise and fall of 
the water, enables you to drive on board with perfect ease, and the 
little dock into which the boat glides at each side is formed of piles, 
hinged on moorings at the bottom, which yield to the vessel like 
reeds as she enters, and prevent any violent concussion. These 
ferry boats are 100 ft. to 120 ft. long, and 50 ft. wide. You see the 
pilot-house aloft and the walking-beam. 

I have been asked why we have not such in similar situations in 
England ; at Liverpool, and other places, it is a case of vested inte- 
rests. The right of ferry belongs to a corporation, forsooth, which 
has the privilege of preventing people from crossing in any boats 
but their own, so they have no interest in improving the transit. I 
have been reproached over and over again in America with our 
dilatoriness in adopting these and similar obvious improvements, 
and the only answer I could make has been that whenever any use- 
ful improvement is suggested in England, a lawyer stands in the 
way to uphold some ancient and time-honoured abuse. 

There are various other American inventions and appliauces which 
I should have been glad to describe in detail did time permit, but the 
subject is far too wide and extensive to be embraced in a single lecture, 
and I can only point to these diagrams on the wall, and assure you 
that I shall be happy, as far as is in my power, to answer any 
questions respecting them. They relate, as you observe, to docks, 
particularly the floating docks for which the Americans are famous ; 
derricks, such as have been seen of late years on the Thames; 
unloading gear for shipping; railway engines and carriages ; tram- 
ways and tramway cars, such as are now being proposed in this 
country by an American gentleman with the appropriate name of 
Mr. Train (excellent things are these tramways for relieving the 
traffic of crowded cities); steam ferry-boats, and the proper kind of 
dock for them to run into; method of handling grain in bulk, canal 
slides, and canal boats built in sections, steamboats, and pilot boats, 
&c.; and, finally, modes of house-warming adapted for very cold 
climates. Besides these, I have some little models and articles of 
household economy which I shall be happy to explain to any one 
who may take an interest in them. I must not trespass longer on 
your patience, and only regret that time does not admit of full jus- 
tice being done to my subject. 
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on the Warrior, which was described as “the first of the floating 
citadels which the English Admiralty have added to their already 
formidable marine.” 
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ON THE BEST MEANS OF RELIEVING THE STREET TRAFFIC OF 
LONDON.* 


By Mr. W. Rurrt. 


Tux question which I am bringing before you to-night is one of 
great and rapidly-increasing importance, and one which oceupi 
for a considerable time the attention both of Government and of the 
scientific world. I propose, to-night, to run over the various means 
which have been tried, or proposed, for this great end ; and to offer 
such remarks upon them as will, I hope, elicit in the following 
discussion the opinions of the members present. The first thing to 
which we naturally turn, as a means of relief to the rapidly-increas- 
ing traflic of the metropolis, is an efficient system of street paving, 
and the formation of new streets where the existing ones are found 
inadequate to the task imposed upon them. The improvements of 
Mr. Macadam were, without doubt, of great importance, and a pro- 
perly made macadamised road is easier of draught, and cheaper in 
eventual cost, than is often supposed. But although a macadamised 
road will prove a most efficient road in the suburbs, or those streots 
in the City which are not exposed to heavy traffic; yet, I think, it 
is now agreed that it will not bear the traffic of any of our main 
thoroughfares—that in Regent-street, for instance, is constantly 
requiring new layers of material. Accordingly, we find that 
recourse has been had to stone paving in most of the streets in the 
City; but in many, or, I may say, in most cases, the thickness of 
stone has been relied upon, and enough care has not been taken in 
forming a good foundation, or in laying the pavement; the conse- 
quence is that, as soon as the traftic is turned on, the stones sink 
unevenly and form hollows, thus creating great obstacles to the 
passage of vehicles, and, by breaking the arch of the road, injuring 
the stability of the whole; the stones, too, being of considerable 
width, wear away at the joints, and soon obtain a rounded surface, 
causing the wheels of carriages to roll over a succession of small 
hillocks, greatly increasing the draught, and making an incessant 
noise. In some cases, a sub-stratum of concrete has been used, but 
this, I think, is too rigid, and so causes the effect of the passage of 
heavy weights to approximate to a series of blows, which rapidly 
wear away the surface. 

To obviate these defects, a method of paving was tried at Bir- 
mingham in 1838, and afterwards at the Euston station, in both of 
which places it was found to answer very well. The ground is first 
removed to the depth of 16 in., and shaped exactly to the form of 
the proposed road; upon this are laid in layers of 4 in. each, coarse 
gravel, gravel and chalk, and finer gravel and chalk, each layer 
being well rammed, and kept perfectly true to the form of the road. 
Upon this is laid a layer of sand 1 in. thick, in which are bedded 
the stones of Mount Sorrel granite, which are 8 in. thick, 8 in. 
wide, and average 4 in. in length. They are carefully dressed to a 
square form, and layed with perfectly close joints; a rammer is then 
applied to each stone in succession, and the operation is continued 
until no motion is perceptible; a littie screened gravel is sprinkled 
over the surface, which the first rain or water washes into the iuter- 
stices and forms a perfectly water-tight joiut, which protects the 
sub-stratum from washing away. The light weight of these stones 
allows the rammer to produce its full effect, and their narrowness 
gives a firmer foot-hold to the horses, besides preventing the surface 
wearing round, This pavement is perfectly firm, and yet sufficiently 
elastic to avoid the destructive blows given by the passage of heavy 
weights. A close approximation to this system is now to be seen 
in many of our leading thoroughfares, and the old broad paving 
stones are rapidly falling into disuse. But though a more efficient 
paving, and greater attention to the state of our streets, would, no 
doubt, tend to relieve the traffic by the diminished draught, yet our 
present streets are evidently, in many cases, totally inadequate to 
the traffic as itis now; and the case will be yet more apparent 
in a few years, if the traffic increases as rapidly as we are led to 
expect. 

One means which has been proposed with great earnestness for 
some time is the use of tramways. The majority of these designs 
present the same general features, viz., iron rails, either wrought or 
cast, laid upon timber sleepers, the carriages being kept upon the 
track by flanges on the wheels as in ordinary railways. One of the 
first horse-railways is that extending from the Place de la Concorde 
at Paris, to Passy. In New York, and other American towns, street 
railways have been for some time in use; the section of rail, in 
these and other systems, appeared a few months back in Tue Ener- 
NEER. Both these sections are adapted only for the carriages 
specially made for them; this Mr, Train endeavoured to get over 
when he introduced his system into England, his rail having a 
broad, flat surface for ordinary carriages. This, however, does not 
answer so well as Mr, Train expected, for the broad, slippery sur- 
face of iron is very trying to the horses, and more than counter- 
balances the advantage of running on the trams, which only a few 
carriages, which are about the gauge, can do. The form of rail I 
think the best is that advocated by Mr. Light, in his paper before 
the Society of Engineers (which appeared in Tne Enarneer, last 
Docenherh, in which the tyre clears away any stones or dirt in its 
passage, and in the groove of which no ordinary tyre can catch. In 
any system, the road should be well paved on each side of the rails 
to prevent its wearing into longitudinal ruts extending by the edge 
of the rails. It would, I think, be impossible to introduce any system 
of this kind into the metropolis without providing means by which 
the car can leave the track at any moment and continue its course 
on the common road, This Mr. Curtis obtains by having the flanges 
of his wheels movable, so that he can raise or lower them at plea- 
sure; but even with this adjunct, however desirable such a contri- 
vance may be in the main arteries of the suburbs, or the main routes 
from the suburbs to the City, 1 have no doubt that their 
introduction into those streets where the necessity for relief is most 
urgent would be a simple impossibility; for where the traffic is 
formed into three or four lines, the omnibus must follow the 
line, and one slow cart in front would upset all calculations of its 
speed. 

The formation of new streets, such as Victoria-street, Cannon- 
street, and the like, must have a very beneficial effect upon the old 
streets, which, running in a parallel direction, had to bear the whole 
traffic now shared by the new street. But this is a means of 
improvement which is necessarily very slow and not often to be 
obtained ; for, in forming a fine new street, you cut into so much 
property that it becomes a question whether the outlay is for some 
time returned. Although, then, I would strongly recommend the 
widening and straightening of our streets, and the formation 
of others in suitable directions; yet I think we must not 
depend entirely upon such means for the object of which I am 
speaking. 

As early as 1666, Sir Christopher Wren proposed the embankment 
of the Thames as a means by which not only might the irregularities 
in the breadth of the river be reduced, and the navigation propor- 
tionally improved, but also a considerable area of valuable land 
might be obtained, and laid out in any way that was considered the 
most advantageous. ‘lhe embankment he proposed extended from 
Blackfriars Bridge to the Tower, and was to be yer to 
quays, with large warehouses attached, for the use of the shipping. 
Numerous other schemes have been proposed at various times, which 
it would take up too much time to describe, One was introduced 
into Parliament this session as a private bill; it extends from West- 
minster Bridge to Blackfriars, and on it it is proposed to construct a 
wide road and esplanade, and also a railway which will effect a 
junction with the London, Chatham, and Dover Railway, at Black- 
friars, the remainder of the embankment being laid out in gardens, 
Apart from these advantages, it is proposed to make use of it in the 
formation of the low-level sewer, and so to avoid taking up the 
Strand and Fleet-street. The great relief which the wide embank- 
ment road would afford to the Strand and Fleet-street is evident, as 
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all the through traffic would take to it as much the nearer route, 
avoiding as it does the angle between the Strand and Whitehall at 
Charing-cross. This road will be continued by New Earl-street, 
which the corporation have already in part made, and a continuous 
route would thus be obtained through the Embankment-road, Ear]- 
street, and Cannon-street, without touching Ludgate-hill or Cheap- 
side. Lower down the river, even if any space can be taken of the 
river, it would be impossible to form a road without interfering with 
the wharfs. The Board of Works have already embanked the river 
on the north side from Chelsea Hospital to Millbank, and I am happy 
to be able to state that, about a month ago a Royal Commission was 
appointed to go into the subject, which will, I hope, bring the ques- 
tion to some final decision. 

But although the embankment of the river would greatly improve 
the traffic of the Strand and Fleet-street, yet we want some plan 
capable of more extended and universal application, and this, I 
think, we find in railways. The first great step was taken in the 
right direction when the North London was begun, and the immense 
traffic on this line shows the immense advantage which would be 
gained by a line in the more central parts of the City, but the value 
of the land and the determined opposition which would be sure to 
arise from those whose property would be interfered with, appeared 
an insuperable difficulty. This difficulty was, however, overcome 
by the plan of making the line in a tunnel under the streets where 
possible, and only interfering with the house property for short 
asthe where it was unavoidable. This idea is being carried out 
in the Metropolitan Railway, and of its success we shall not now be 
ong left in doubt. If this line were to remain long alone, as it was at 
first projected, it would be one of the greatest improvements which 
have been made in London for many years, but when it is considered 
as the first thread of a vast net-work of railways which will shortly 
ramify and interlace throughout the whole of London, connecting 
all the main lines, besides forming a sure and rapid communication 
between every part of the metropolis, we must, indeed, confess that 
it is the greatest boon which could be granted to us, and that it will 
prove the key to the great enigma which is the subject of this 
paper, 

The great distance of the various termini from the greater 
part of the people using them created a desire on the part of 
the railway companies to push further into the heart of the metro- 

lis. This gave rise to the Victoria station, as a terminus for the 

srighton and Crystal Palace lines; the London, Chatham, and 
Dover also run into it; and so will the Great Western, and, I 
believe, the North-Western, as soon as the West London Extension 
is opened. The London, Chatham, and Dover will also have an 
east-end terminus at Farringdon-street. The South-Western and 
London Bridge Railways will soon have a station at Charing-cross, 
and are applying for powers to make another in Cannon-street. 
Not long ago Farringdon-street was looked upon asthe focus to which 
évery line would tend, but now we are dissatisfied with it, and, I 
think, rightly so; for a great nucleus, Farringdon-street is not 
nearly central enough; we want a point close to the Bank and all 
the business which is crowded round it, and, as such a point, Fins- 
bury-circus has been proposed. This is a great improvement, but 
even this is not so central as might be desired, but it appears to be 
the only point near which there was any chance of obtaining. Here 
it was proposed that the Metropolitan, London, Chatham, and 
Dover, Sten Counties, Great Western, Great Northern, and 
Blackwall railways should all unite, but some of the uniting lines 
have already fallen through from want of funds, and the immense 
cost of the station itself will probably interfere with the complete 
realisation of the idea at present; but that something of the sort 
will shortly be done, cannot, I think, be doubted, A line was depo- 
sited this session to run from Finsbury under Queen-street and Long- 
acre to Regent-circus, Piccadilly ; this scheme has been abandoned for 
want of funds, but it would be a most useful line if extended down Old 
Brompton-road to join the proposed Buckinghamshire West Mid- 
land line which has connections with the West London. Another 
line to Finsbury is proposed from Kingsland, on the North London, 
by which a saving of four miles is obtained between the populous 
suburbs of Camden Town and Islington, and all the Hampstead 
Junction district, and the City, besides bringing you to a more 
central point than Fenchurch-street. Another most useful scheme, 
which has failed for want of funds, is the Regent's Canal Railway, 
which was to be made on the banks of the canal without supersed- 
ing it, from the Great Northern to Limehouse Basin, with branches 
to the Hastern Counties. This would form a communication through 
a very populous neighbourhood, keeping about a mile within the 
North cote throughout. Another class of lines consists of such 
as branch off from these trunk lines for the accommodation of par- 
ticular districts, such as the Highgate and Edgeware, the Hammer- 
smith and City (which have already, I believe, passed one of the 
committees), the Thames Embankment Railway, the Kensington 
Railway, which is now abandoned. There is one line which I 
would gladly see carried out, and for which various schemes have 
been put forward, I mean a South London Railway, to pass through 
the Thames Tunnel from the Docks, with a branch, if possible, to 
the Blackwall Railway, and to traverse the southern suburbs, with 
branches to all the southern lines it crosses, and to run, eventually, 
into the Victoria station. This would be an exact counterpart of the 
North London, being a connection between the Docks and the 
country lines, and also a passenger line for all London south of the 
Thames. I think I have said enough to show that what we need is 
a central City station, which, with the Victoria station for the West- 
end, and a series of lines traversing the whole length of London, 
connected, occasionally by north and south lines, would form a 
system of communication between the various parts of London, and 
between the different country lines, as nearly jperfect as possible, 
these lines being, where possible, subways, and it is important that 
they be made as soon as possible, as the property through which 
they must pass is becoming more valuable every year. : 


In the disenussion which followed, various opinions were expressed 
about the various systems of tramways, and some members objected 
to a central station, preferring the connection of the various lines by 
a circular railway, , 


Tie-cun At Epinsuran Castie.--It is expected that, before the 
close of the present month, the audible time-signal at Edinburgh 
Castle will be brought into daily operation. The time-gun is esta- 
blished in connection with the time-ball on the Calton-bill, which 
was set up some years ago as a time-signal for the benefit of the city 
of Edinburgh and also for the port of Leith. It was found, how- 
ever, that frequently the signal was invisible through fog or haze, 
and Mr, Hewat, a merchant in Edinburgh, some time ago suggested 
that the signal, which is worked from the observatory on the ( ‘alton- 
hill, should be connected, by means of an electric wire, with a eun 
on the Castle battery, which should be discharged simultaneously 
with the fall of the time-ball. The suggestion is now bein 
carried into execution. A gun has been granted by Government 
for the purpose, but otherwise the expense of putting up and main- 
taining the signal has been undertaken by the citizens, and a 
subscription has been commenced in order to constitute a fund for 
the page The apparatus is in progress of construction by Messrs. 
Ritchie, Edinburgh, and one part of it is to consist of a single strand 
of electric wire suspended from the Calton-hill to the Castle in one 
stretch of 1,400 yards, and which, being elevated about 100 ft. to 
120 ft. above the level of Princes-street, will be quite invisible to the 
eye. The Directory map of Edinburgh and Leith about to be pub- 
lished for 1861-2 will be marked with a series of circles showing the 
exact time that will elapse between the discharge and the sound of 
the gun reaching any point upon the map. The institution of this 
ordnance signal in connection with the time-ball at the Calton-hill 
Observatory is looked forward to with great interest, and should the 
experiment prove successful it will probably lead to its adoption 
elsewhere. 





BINGLEY’S HYDRAULIC PRESSES. 


One of the objects of the present invention of improvements in 
hydraulic presses, by John Bingley, of Leeds, is, first, to provide 


posed in the second place to adapt a self-acting valve to each press 
this valve will be made to open towards the press, but will shut 


against the danger and inconvenience which arise from depending | towards the pump or pumps and the communications with the 


upon the present ordinary safety valve used in hydraulic 
presses, owing to its liability to stick or become fixed to 
its seat, and its tendency, when opened, to allow more water 
or other fluid to escape than is necessary, by this means 
diminishing the actual pressure required for the work. 
Another object of the invention is to obviate or provide 
against the loss and inconvenience that now occur when two 
or more presses are worked by one pump or set of pumps. 
The inconvenience incidental to the present system arises 
from the force or power which is exerted upon one press 
(while under full pressure) escaping into other presses which 
are not under full pressure, thus actually reducing the pres- 
sure and undoing the work which has been previously 
effected by means of the pump or pumps in the operation of 
injecting the water or other fluid into the presses. The 








other presses. This arrangement will effectually prevent 
the heavy hydrostatic force or pressure in the heavily charged 
press from returning and leaving its work, but will allow 
the pressure from the pump or pumps to be transmitted 
to and made to act on the newly charged press. As 
soon as the force on the presses is equalised, the regu- 
lating valve will allow the pressure from the pump to 
act upon all the presses, so as to continue, if required, 
to produce an equal pressure in all the presses. Any 
of the forms of valve in ordinary use for hydraulic or 
hydrostatic presses, or other similar or analogous purposes, 
would suffice for the purpose required. 

Fig. 1. is a vertical section of the apparatus; a is the cistern 
of the hydraulic pump ; b, the pump; and ¢, the handle or lever 
for moving the plunger of the pump; d is a small hydraulic 





above objects are effected in the first place by constructing 
and adapting to the hydraulic apparatus a novel kind of 
safety valve. 

In carrying out the invention, asmall ram or plunger truly 
turned and polished, and of a convenient size, is fitted into 
a cylinder and made toslide smoothly in and out of it through | 
a packing consisting of a close collar of leather or other | | 
suitable material. ‘This ram is placed in communication with 
the pump or press, or one or more of them, and receives 
the pressure of the water. It is weighted or held in its 
place in any convenient manner, either by means of a spring, 
or by a pendulous or other lever, or by a 
weight; the particular contrivance to be em- 
ployed for the purpose depending upon the 
circumstances of the particular case. The 
motion of this ram or plunger, as the pres- 
sure increases or diminishes, is communi- 
cated through the intervention of rods, levers, 
or other contrivances to the suction valve of 
the pump, and when the pressure has arrived 
at the desired point, the apparatus will lift 
this suction valve from its seat, and will entirely 
prevent any increase of the pressure, but at 
the same time it will in no way diminish the 
force already exerted by the pump or which 
exists in the press, as is the case with the pre- 
sent safety valve. ‘The pressure at which the 
apparatus is to act is regulated and adjusted by 
means of a set screw or other means, and an 
index plate and pointer will enable the atten- 
dant to regulate the various parts of the 
apparatus, so as to cause the same to act atany 
pressure desired. 

In order to obviate the inconvenience 
and loss that arise when the same pump 
or set of pumps is made to work two or more presses, and 
the hydrostatic force or pressure is returned from any one or 
more presses Which may be under heavy pressure and conveyed to 
the newly charged press or presses under lighter pressure, it is pro- 
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_ ram or plunger and cylinder, adapted to the pump-cistern to 
regulate the pressure. In the present instance this ram or 
plunger, which acts as a kind of safety-valve, is weighted by 
w pendulous lever i provided with a weight f, but, if pre- 
ferred, it may be weighted by springs or other contrivances. 
‘The lower part of the rod of the ram or plunger is provided 
with a toothed rack g, which works in a sector h, A tappet 
i is fixed to the lower end of the rack g, and so as on the 
pressure in the cylinder d attains the required extent, 
this tappet i strikes upon a tappet or arm & These 
tappets may be made movable and adjustable, so as 
to cause the pump to give any desired 
pressure. ‘The tappet or arm & is mounted 
on the rod 4 which is connected at its 
lower end to the lever m, and m is 
connected to the rod n, which latter rod, 
when acted upon, lifts the suction-valve o of 
the pump from its seat, and thereby effec- 
tually prevents the pump from forcing any 
more water into the press. A turn-over or 
tumbling lever, catch, or spring, or other 
similar contrivance, may be attached to any 
convenient part of the apparatus, such as to 
the rod J, so that, when lifted by the action of 
the ram or plunger, it may be retained in that 
position until released by the attendant, when 
it will be again ready for action. Without this 
catch the apparatus will be eutirely self-acting 
and the parts will always return to their 
original position when the pressure is relieved. 
This apparatus or principle of construction 
of safety apparatus is applicable not only to 
hydraulic presses, but to constructing safety 
apparatus for steam boilers, and is generally 
: 3 applicable to all cases in which undue pressure 
is to be guarded against. In cases where there is no suction-valve, 
H or in which the connection with it and the ram which receives the 
| pressure would be undesirable, it may be connected with such other 
| valve or outlet as the cireumstances may render most convenient. 








SWETT’S RAILWAY CHAIRS. 

Tus invention, by J. H. Swett, of Pittsburgh, U.S., relates to a 
peculiar mode of manufacturing wrought-iron railway chairs, and 
consists in first rolling a bar or slab of wrought-iron to a slightly 
curved or channelled form, and with two longitudinal ridges or ribs 
on the convex side thereof near its opposite edges, one of such ridges 
being wider and higher than the other, and containing sufficient metal 
to form the rail-holding jaw of the chair. This bar or slab so formed 
is then passed vertically or edgewise between another pair of rolls, 
which groove or channel the larger rib so as to form it into an over- 
hanging lip running from end to end of the bar or slab. This bar 
or slab after leaving the last-mentioned pair of rolls is sawn trans- 
versely into short lengths, each length or section so severed corre- 
sponding to the width of the chair, the length of such chair 
being of course equal to the width of the bar or slab from which it 
has been severed. 























Vigs. 1 and 2 represent respectively “a face view and transverse 
section of the bar or slab after the two ridges or ribs a and } have 
been rolled thereon; the larger rib a is the one from which the 
holding-jaw of the chair is formed. Fig. 3 represents the bar or 
slab whilst under the action of the grooving or channelling rollers 
which form the lip. The roller A is grooved so as to receive the 
larger rib a of the bar when placed vertically or edgewise, as shown ; 
above this roller works the grooving or channelling roller or knife- 
edged dise B, which enters the metal of the rib a, and forms an 
overhanging lip from end to end of the bar or slab. This figure 
illustrates clearly the object of making the bar or slab slightly 
trough-shaped, namely, to admit of the roll or dise B entering the 
side of the rib @ in a direction parallel with the opposite or under 
surface of the bar. The bar or slab on leaving these rolls is cut 
into lengths, as hereinbefore described, and these lengths are each 
straightened by hammering, but it is preferred to straighten or 
flatten the bar itself before being cut into lengths by passing it 
through a pair of vertical rolls which receive it immediately on its 
leaving the last-mentioned or grooving rolls. Fig. 4 represents a 
complete wrought-iron single-jawed chair constructed after the 
manner hereinbefore described. 


Spanish Fricates.—It is understood that agents of the Spanish 
government are in the English ship building market for proposals 
tor six new frigates. 


FAIRBAIRN’S ROLLERS FOR PREPARING 
HEMP AND FLAX. 

Tuts invention, by the late Sir Peter Fairbairn, relates to a mode 
of covering the drawing and pressing rollers of machinery for pre- 
paring hemp and flax with leather, the object being to reuder such 
rollers better able than heretofore to withstand the cutting action of 
the fibres. The covered rollers of preparing-machines have hitherto 
been generally made by stretching leather around the periphery of 
iron or wooden rollers, so that the face of the covering leather was 
presented to the hemp or flax fibres. Instead of thus disposing the 
leather, it is now proposed to apply the leather to the rollers so that 
the acting surface will present the cross grain of the leather to the 
staple under operation. This arrangement will also permit of con- 
siderable wear taking place in the covering leather before the roller 
will require to be re-covered. ‘The leather used for covering the 
rollers is stamped out witha suitable cutting tool from stout hides in 
the form of rings or segments of circles according to the diameter of 
the roller to be covered, and these rings or segments are strung on, 
or placed around, the periphery of a flanged roller in a sufficient 
nuniber of layers to produce, by their combination, a breadth of 
covering equal to the length of the roller required to be made. 





FIG? I. 
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Figs. 1 are side and edge views of a ring of leather composed of 
segments, and F 2 are side and edge views of a ring stamped out 
in one picce; Fig. 3 represents a pair of the improved drawing 
rollers mounted on a spindle A, one of the rollers being shown partly 
in section the better to explain its construction ; and Fig. 4 is an end 
view of the improved roller, with a portion of the end plate broken 
away. The roller consists of a metal core a, made slightly conical, 
and formed with a flange 6 at its base. Projecting from the core is a 
boss to receive an annular plate ce, which when applied forms the 
second flange of the roller. The leather rings are cut to fit the core 
a, and they are slipped on as shown at d (Fig. 3), so as to cover the 
whole surface of the core. The annular plate c is then applied, and 
by means of clamping screws e, e, which are passed through the 
plato c, and core and flange a, }, the plate ¢ is caused to bind the 
ayers of leather firmly together, the same being thus gripped securely 
between the flanges of the roller. The roller thus constructed is 
finished by turning down the leather covering in a lathe to produce a 
smooth surface. By this means it will be readily understood that any 
desired thickness of leather covering can be obtained, and that great 
facility is afforded for applying the leather to the rollers. 
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Tue illustration represents the ice-making 
machine invented by Mr. Harrison, of Geelong, 
Victoria, and made by Mr. Siebe, of Mason- 
street, Lambeth. The artificial production of ice 
is now attracting increasing attention. 

The refrigeration is produced by the evapora- 
tion cf ether in a vacuum; and the peculiarity 
of the invention consists in the arrangements for 
evaporating the ether at a low temperature, and 
condensing it at a higher, precisely the reverse of 
ordinary evaporating processes. The ether is 
contained in air-tight vessels, relieved from the 
pressure of the atmosphere. The cylinder in 
the centre of the apparatus is fitted with valves, 
so that each stroke of the piston withdraws a 
quantity of ether vapour from the left-hand 
vessels, and forces it into a condensing vessel on 
the right hand. Where the vapour is raised an 
intense cold is produced; where it is condensed 
a corresponding degree of heat is evolved. The 
ether, after resuming the liquid state, returns by 
a self-regulating valve to the evaporating vessel, 
and the process thus continues uninterruptedly, 
without requiring any attention, and without the 
slightest waste of material. Indeed, as the pres- 
sure inside the vessels is less than the outside 
atmospheric pressure, it is an impossibility that 
any ether can escape. 

"he evaporating vessel is simply a tubular 
boiler, in which the ether actually boils at a tem- 
perature (if required) 50 deg. below the freezing 
point. The cold produced is utilised by means 
of a stream of salt water, which does not itself 
freeze at the temperature required for ice- 
making, but carries the cold to the vessels con- 
taining the fresh water intended for conversion 
into ice. This part of the apparatus consists of 
a long trough fitted with numerous freezing 
moulds, over the outside surfaces of which the 
cold salt water circulates in a continued stream. 
After having thus parted with its cooling power 
it is returned to the refrigerating vessel, and 
again passed through the tubes of the boiler. 
There is thus a continued and regular circula- 
tion of this fluid, similar to that of the ether, the 
whole bearing a remote resemblance to the 
double circulation of the blood. 

The ice can be made of any required shape or 
thickness. It is at present turned out in slabs 
18 in. square on the sides, and 1} in. thick. 
These slabs can be placed together so as to 
form blocks of any thickness. The ice formed 
rapidly at the coldest end of the trough is 
white and opaque, while that formed slowly at 
the lower end is more transparent. By in- 
creasing the dimensions of this trough, and 
thus ensuring more uniformity of action, the ice 
will be transparent throughout. The relative 
excellence of white ice and clear ice is a debatable point. The 
white, though actually colder when formed, melts more rapidly | 
than the clear ice—a drawback when the ice has to be kept, but an | 
advantage when it is to be used. 

The expense of the process is simply that of the motive power. 
In the process itself there is no waste or expenditure of anything 





ISON’S ICE-MAKING 





except water. An ordinary steam engine of 10-horse power con- 
sumes a ton of coals per day, and the product in ive wi!l be from four 
to five tons. The removal of the ice when formed, and refilling the 
moulds with water, are the only parts of the operation requiring the 
services of an attendant. 

Mr. Harrison’s first machine was made in Geelong in 1855, but 


MACHINE. 


from the inferiority of colonial workmanship the trial was a failure. 
Discomfited, but not disheartened, he came to England, and has 
achieved success. He has wisely refrained from bringing his inven- 
tion prominently into notice until he has had it fairly tested both on 
a small and a large scale. In its present form it is, we understand, 
entirely successful. 








RENWICK’S SURFACE BLOW-OFFS FOR STEAM 
BOILERS. 


Tne object of this invention, by E. 8. Renwick, of New York, is 
to provide an efficient means of blowing-off at the surface of the 
water in steam boilers without requiring the attention of an engineer 
or fireman, and without unnecessary waste of steam, and the inven- 
tion consists in combining with a steam boiler a self-acting trap that 
will permit the escape of water, but will retain steam by means of a 
pipe, one of whose orifices is at the usual level of the surface of the 
water in the boiler or thereabouts, while the other orifice communi- 
cates with the self-acting trap. 
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In the illustration the trap A consists of a tight vessel forming 
a float chamber and having a pipe 6, that descends in the float 
chamber from the bonnet ¢ thereof. This pipe terminates at its 
upper end ina passage d, through which the water received from the 
boiler is discharged ; it terminates at its lower end in a valve chest 
J, having two orifices to which conical valves e¢, e, are fitted. The 
two valves are secured to a valve stem j which ascends through a guide 
lug made fast to the pipe b, and is secured at its upper end to a float 
g. The float (g) has the form of a cylindrical vessel, that is closed 
at its bottom and open at its top, so that the water can 
pass freely into the upper end; it is fitted to move freely 
up and down in the float chamber without changing its up- 
right position, and is of less diameter than the float chamber, 
so that an annular space i, is left around the float. The sides of 
this float surround the discharge pipe }, the valve chest /, 
and the valve stem j, which project downwards into the interior of 
the float within a short distance of its bottom, a sufficient space 
being left beneath the valve chest to permit the float to rise and fall 
freely, a sufficient distance to close and open the valves. When the 
float is moved downwards in the chamber it depresses the valve 
stem j, which is secured to it and opens the conical valves; when it 
is moved upwards in the chamber it raises the valve stem and closes 
the valves. The trap A is connected with the steam boiler B, by 
means of pipe M, which enters the boiler and has its orifice therein 
(n) located at the level at which the water in the boiler is to be 
maintained, so that whenever the water in the boiler rises above the 
level, the surplus can enter the connecting pipe and pass into the 
trap. The connecting pipe is fitted with a stop cock r by means of 
which the passage of steam or water from the boiler to the trap can 
be prevented when the trap is to be opened for repair or for other 





purposes. In order to start the apparatus thus described into 
operation, sufficient water should be introduced into the trap 
to fill the annular space around the float, and cause the latter, 
by reason of its buoyancy, to bear the valves against their seats, 
thus keeping them closed. When the steam boiler is in operation 
any rise of the water above the orifice of the connecting pipe 
M, causes a flow thereof through the pipe into the trap and over 
the upper edge of the float, and the water collects in the interior of 
the float. This collection of surface water from the boiler goes on 
until a sufficient quantity has accumulated in the float to cause it to 
sink in the chamber, in doing which it opens the valves e, e, and per- 
mits the pressure from the boiler to blow the accumulated water out 
of the float through the pipe b, and passage d; as the water is blown 
out the float regains its buoyancy, and rising closes the valves before 
the water in the float is blown off down to the level of the upper 
valve, which would permit the steam which follows the descent of 
the water in the float to escape. When the float, by thus rising, has 
stopped the biowing off of the water the valves remain closed until 
the surface water from the boiler again accumulates in the float 
sufficiently to depress the float and open the valves. The apparatus 
thus constitutes a self-acting surface blow off for the steam boiler 
that permits the water to escape, but retains the steam. If more 
water should be fed into the boiler than is required to make steam, 
the excess will be discharged from the surface of the water in the 
boiler by the trap without waste of steam, so that an undue accumu- 
lation of water in the boiler is prevented. With a boiler working 
sea water it is believed that it will be advantageous to supply the 
feed water to the boiler in excess, so that the surface water may be 
continually blown off, as by this means no danger will arise from 
the water getting too low in the boiler, the saturation of the water 
in the boiler with salt will be prevented, and the fine particles of 
scale which are thrown to the surface by the bubbles of steam will 
be discharged from the boiler into the trap and thence blown off. 








BLASTING! BY ELECTRICITY. 
Tue following memorandum on the method of conducting 
blasting operations by means of electricity will be of interest to 
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this plan is, in cases where blasts of an extensive nature are re- 
quired ; such as blowing out half the side of a hill, cliff, shattering 
immense masses of rock, blowing up sunken vessels, and in fact all 
similar operations carried out on a large scale. It is not adapted for 
ordinary blasting, where holes about an inch diameter are drilled 
into rock and filled with a few ounces of powder. It is far too ex- 
pensive in proportion to the results obtained, even if a number of 
these small charges are fired together. Besides, the firing of a 
number of small shots together produces a great complication in th 
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connections, which must therefore be guided by an experienced elec- 
trician, or all will be disorder. In such small operations nothing is so 
good as the ordinary fuse, Possibly when some cheaper mode of 
generating clectric power is discovered, the battery might be mad 
available for all smaller operations, but even then there will still be the 
former objection to its use, viz., the complication of the connections. 
When we leave charges which are measured by ounces, and want to 
fire single shots which are measured by barrels, then the employ- 
ment of the electric battery is invaluable. The following is the 
method of conducting blasting operations by electricity :— 
Preparation of Cartridges.—Take two copper wires covered with 
gutta-percha of the ordinary size employed to make the connections 
of telegraph instruments commonly called No. 0 gutta-percha wire. 
They may be of any length most convenient from 6 in. upwards. 


In the annexed drawing, Fig. 1, they are shown for convenience: 
| sake to be only about 6 inches in length, but it would be preferable: 


to have them sufficiently long to project out of the hole a few inches 


above the surface of the ground, because then no fears need be enter-- 


tained of any derangement to the connections made with the two 


| battery wires to the two ends A, A, Fig. 1, during the process of’ 
filling in the hole, which derangement would injure the insulation: 


and nullify the action of the battery. It should be observed here, 
that in cases where the shorter wires are used, it will be necessary, 


after making the connections with the battery wires, to cover the- 


connections over with thin sheet gutta-percha (or paper would do, 
if the hole is perfectly dry) so as to insulate them perfectly from each 
other and from the earth. B, B, Fig. 4, will illustrate the manner in 


many of our readers. It is unquestionably the best mode of eon- | which this done. 


ducting such operations, but its use is limited. The great value of | 


Let the two wires first mentioned be twisted together for a length: 
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of about 3 in., as shown in Fig. 1, care being taken to leave their | 
lower extremities, C, C, free for about an inch, separating them 
about half an inch frown each other. Remove the gutta-percha 
covering for a length of about a quarter of an inch, as shown at 
C, C, Fig. 1, and brighten up the ends with sand paper, and then 
stretch across them a very fine iron or, better, platinum wire (also 
previously brightened up with sand paper), twisting it round the 
copper wires, and fixing it in the manner shown in the figure. The 
upper extremities of the two wires A, A, are also separated, and the 
gutta-percha stripped off for about an inch, for the purpose of con- 
necting them to the two wires which are to proceed to the poles of 
the battery. If these connections, owing to the shortness of the 
wires, are to come within the hole, great care must be taken to in- 
sulate them from each other and from the earth in the manner 
already explained and shown at B, B, Fig. 4. Fig. 2 shows the body 
of the cartridge, which consists of a tin tube 3 in. in length and three 
quarters of an inch in diameter, the joint being well soldered in order 
that it may be impermeable to water. On introducing the wires into 
the tube they should be placed in the centre, as shown in Fig. 2, and 
great care should be taken to prevent the two wires from touching the 
outside of the tube anywhere. ‘T'o guard against this most effectually, 
the two ends should be opened out and then turned inwiwds again, 
as at D, D, Fig. 1, so that the gutta-percha shall press well 
against the sides of the tube; thus removing all possibility 
of the exposed ends of the wires coming into contact with it. 
The two wires are passed through a cork, and fitted firmly to the 
upper end of the tin tube, as shown at E, E, Figs. 2 and 3, and made 
perfectly water-tight by being covered over with a cement composed 
of two parts beeswax and one part resin, The tube is then filled 
with powder at its other extremity F, which is likewise stopped with 
a cork and cemented in the same manner. Fig. 4 shows 
the manner in which the cartridge is placed in the hole, 
after having carefully expelled all dust and moisture, great 
care being taken that the cartridge is situated in about the centre of 
the charge of powder introduced into the hole, as shown at G, Fig. 4. 





Above the powder is placed a plug of straw, dry grass, or tow, shown 
at H, to allow, between the powder and the filling in, a small space 
filled with air, and above the plug dry sand is poured in until the 
hole is filled up to the surface, as shown at K. The two ends of the 
wire then, z 1, which project above the surface of the ground, are 
connected with the two poles of the battery by means of insulated 
conductors of sufficient length to allow of perfect protection from 
any dangers arising from the explosion. The greatest caution should 
be observed in not connecting the two wires with the battery until 
the moment the explosion is required to be made, as the effects are 
instantaneous. If necessary, a number of shots can be fired together, 
either simultaneously or in such rapid succession as to be all but 
simultaneous. 

The Batteries—The battery best adapted for igniting the cartridges 
is Callan's battery, commonly called the “ Maynooth Battery.” This 
is the simplest and cheapest form of battery, and can be most readily 
made up it India. It is very powerful, fifteen cells being sufficient 
for all purposes of ignition, or for conducting electrical experiments 
in general. ‘'I'wo forms of this battery are shown in Figs. 5 and 6, 
the one being circular and the other square. Three cells of each 
kind are only shown, as they are quite sufficient for illustration. 
The number of cells required to make up a battery sufficiently 
powerful for firing a shot will be from fifteen to fifty, according to 
circumstances, 

The Circular Cell Battery.—The battery consists of, first, a circular 
earthenware cell; secondly, a circular iron plate; thirdly, a por us 
cell; and, fourthly, an amalgamated zine ingot. hese three lat 
named are placed within the earthenware cell in the order above 
enumerated, and which will be seen more clearly by referring to 
cell M, Fig. 5. After placing them together, the space between the 
porous cell and the earthenware cell is filled wp to within half an inch 
of the top with pure nitric acid, while the porous cell is filled up to 
within half an ineb of the top with sulphuric acid diluted with water 
in the proportion of 1 of acid to 10 of water. The cells are con- 
nected together with a piece of copper wire, care being taken to 
connect the iron of one cell to the zine of the next cell, and so on, 
connecting the iron and zinc alternately throughout, as shown in 





Fig. 5. 

The re Cell Battery.—This battery is simpler in arrangement 
than the previous one, and can be made up more easily and rapidly 
in this country, ‘The outer cell is of iron, within which is placed 
the porous cell, and within the porous cell is placed the amalgamated 
zinc plate. The arrangement is clearly shown in cell O, Fig. 6. 
The pure nitric acid is poured within the space between the porous 
cell and iron cell to within half an inch of the top, and the sulphuric 
acid, diluted with water, as before, in the proportion of 1 of acid to 
10 of water, is poured into the porous cell, filling it up to within half 
an inch of the top of the cell, The connections are made as before, 
the iron cell being connected with the zine plate in the adjoining 
cell, and so on alternately throughout; great care should be taken to 
prevent the iron cells from touching each other, and it is necessary 
in arranging them to put a piece of brown pasteboard or wood 
between each, ‘Ten of these cells are sufficient to ignite the cart- 
ridge, but the actual number to be used depends upon the cireum- 
stances and nature of the operations. Twenty cells of this battery 
have been found sufficient for producing the electric light. ‘i 

Amalgamation.— Having _—_ of amalgamated zinc plates, and 
as the plates will require to be amalgamated occasionally, it will be 
advisable to explain how this is done. It is extremely simple. 
Disconnect the zines from the battery; take a porous cell and fil] it 
with acid diluted with water (1 to 10); take another cell 
and half fill it with mercury (quicksilver), Then take a zinc 
plate, dip it into the sulphuric acid solution for about half a 
minute, so as to thoroughly clean the surface of the zime, then 
take it out and dip it into the mercury for a few seconds, take it out 
and the ama!gamation is completed. The cell, after being dipped in 
the mercury, should be laid in a slanting position in a dish or trough 
for about six hours, to let the surplus mercury that has adhered to it 
drain off. This mereury is of course useful again. It is advisable 
to repeat the above process three times in order to be certain of the 
amalgamation being well done. It is easy to know when the zine 
plates require amalgamating by a peculiar and perfectly audible 
hissing noise which emanates from the porous cell. This arises from 
the amalgam on the surface of the zinc having been destroyed or 
become imperfect, which causes the zine plate to be rapidly eaten 
away by the sulphuric acid solution. Whenever this hissing sound 
is heard the battery should be taken to pieces and the zincs re- 
amalgamated forthwith.—Calcutta Engineers’ Journal. 


Gatway Harpour.—On Friday a meeting of the Galway Har- 
bour Commissioners was held for the purpose of receiving Mr. 
Fowler, engineer, of London, in reference to the Galway Harbour 
Works. My. Fowler said the works they should first proceed with 
were the graving docks and causeway. These were the necessary 
works, and any works not required at present could be constructed 
as their prosperity increased. With regard to the sum required for 
their construction he considered that £100,000 would be sufficient 
to pay off Mr, Mullins and to construct the works. If they 
attempted, however, to raise money sufficient to make all that 
they intended they would fail, as in the case of Birkenhead, where 
they went at first for a million and a-half of money, got into diffi- 
culties, and broke down. The new Hartlepool Harbour they began 
with a small sum, and as they found themselves prospering they ex- 
tended their operations, until now they had expended a million and 
a-half of money. The present income of Galway Harbour was 
about £2,3'0 per annum, and with the graving docks and the 
Atlantic Company be had estimated their income at £6,100. Upon 
this security money could be obtained either from private parties or 
from the Government. At present the rate of interest was very 
high, but under Mr Milner Gibson's Dill a sufficient sum could be 
got from the Exchequer Loan Commissioners, payable in 50 years, 
at 3} per cent. A vote of thanks was passed to Mr. Fowler, after 
which the meeting rose. A deputation is immediately to be formed 





to proceed to London to make application to the T reasury, 


RAILWAY MATTERS. 


Txe Monmouthshire dividend is at the rate of 6 per cent. per 
annum. 

Tue great railway bridge over the Rhine at Kehl was formally 
opened on Saturday last. 

A raitway is being promoted from Lynn to a junction with the 
Great Northern Railway. 

Tue amount of railway calls falling due in the first four months of 
the present year is £4,214,926. 

Tuere has been great mortality among the workmen and others 
employed upon the Pernambuco Railway. 

'T'HE proposed new railway docks to be made by the Kingston- 
ing! Dock Company have been approved in committee. 

Tue Lancashire and Yorkshire Railway Company advertise for 
tenders for from 3,000 to 4,000 tons of rails, 80 lb. per yard, to be 
guaranteed to last seven years. 

Sanp boxes are carried on nearly all the locomotives of the North 
London railway, for the purpose of increasing the adhesion of the 
wheels to the rails, whenever such increase is necessary. 

Pusuic MEETINGS have been held at Cardiff and Gloucester in 
favour of the Bill, now before Parliament, to enable the South 
Wales Company to raise money for the purchase of rolling stock. 

A Paris journal speaks of a project for trying, on an extended 
scale, an intermediate system of railways, that is to say, a medium 
between the existing arrangements and the American street lines. 
It is proposed to use locomotives of about 10 to 12-horse power. 

WE are to have another metropolitan railway. The London, 
Buckinghamshire, and West Midland, to be about 60 miles long, and 
to come into Sloane-street, is being promoted. It is to shorten the 
distance to Worcester by 19 miles, and is to bring 300,000 tons of 
coal yearly to London. 

Joun Roserts, late station-master at the Moreton station of the 
West Midland Railway, was convicted, on Friday last, in the Cri- 
minal Court sitting at Gloucester, on the charge of embezzling 
various sums of money, belonging to his employers. He was sen- 
tenced to twelve months’ imprisonment with hard labour. 

Tue traffic returns of the railways of the kingdom, for the week 
ending 30th March, amounted to £513,470, and for the correspond- 
ing period of 1860 to £476,870, showing an increase of 
£36,600. The eight metropolitan lines showed an increase of 
£19,440, their total receipts for the week ending on the 3Uth ult. having 
been £222,395. 

Monrcomerysnme is gradually being “ opened up” by railways. 
The Oswestry and Newtown line is in comfortable progress, and a 
line is now being promoted to extend from Montgomery station to 
Craven Arms, on the Shrewsbury and Hereford Railway. The 
entire length will be 16 miles, cost £180,000, and the line is expected 
to develop extensive lime and coal districts. An outlet is being 
sought, also, from Oswestry through Ellesmere and Whitechurch 
towards Manchester. 

THERE are twelve lines of railway in the kingdom the traffic 
receipts of which amounted to £100,000 and upwards in the quarter 
ending the 31st ult. Of these the London and North-Western ex- 
hibited an increase of 1:33 per cent. over its earnings for the same 
period of 1860; the Midland, 3:45 per cent.; the North-Kastern, 
46 per cent.; the Great Western, 3°59 per cent.; the Lancashire 
and Yorkshire, 41 per cent.; the Great Northern, 2°74 per cent. ; 
the Eastern Counties, 0°21 per cent.; the London and South- 
Western, 7°92 per cent.; the Brighton, 9°79 per cent.; the South- 
Eastern, 6°71 per cent.; the Manchester, Sheffield, and Lincoln- 
shire, 1°95 per cent.; and the Caledonian, 7°36 per cent. 

Axsovr 2,000 men are employed at the London and North Western 
Railway Company’s Works at Crewe. In order to simplify the 
payment of the men each man’s wages are put into a little tin cause 
with a number on it. Each man has a corresponding number. On 
Friday afternoon the men come to a certain window, where the 
numbers are called out, and as each man answers the tin box with 
the corresponding number is handed to him. Not long since a 
workman, named John Bromley, after receiving his own money, 
answered to the names of two other men, who, having been dis- 
charged had been paid at an earlier period, and the money in their 
boxes ought to have been returned to the pay-clerk, who would 
have known why it was so returned, and would have accounted for 
it in his books. For this offence Bromley was arrested, and on 
Thursday week he was convicted at Chester, and sentenced to four 
months’ imprisonment. 

A royaL Piedmontese commission is about to be occupied with the 
question of the piercing ( percement) the Alps, which separate Italy 
from Switzerland. Various projects have been submitted to the 
commission; one proposes a route by the St. Gothard, another by 
the Lukmanier, and the others by the Splugen, the Bernardino, and 
the Septimier. The line by the Lukmanier appears to offer the 
greatest advantages, as the mountain is 750 ft. lower than either the 
St. Gothard or the Splugen. It is hoped that the expenses of con- 
struction would be reduced by this difference, and that the expense 
of transport would be also proportionately lowered. On the other 
hand, a line following such a route would be 954 miles long, while 
one by the St. Gothard would be only 82} miles, and that by the 
Splugen only 744. The St. Gothard project has galleries or tunnels 
(galeries) extending over 164 miles, and inclinations of 25 and 26 
per 1,000 for 34 miles ; the Lukmanier route has 24 miles of similar 
gradients, and at least 16 miles of galleries; and the line by the 
Splugen 62} miles of 25 in 1,000, and 26 miles of galleries!” The 
expense of lines by the St. Gothard and Lukmanier is estimated at 
£3,600,000, and the Splugen route is set out at £4,000,000. The large 
towns in the north of Italy—such as Turin, Milan, and Genoa— 
have a national interest in the establishment of one or other of these 
routes. If the object was simply to put Italy in communication 
with Central Switzerland and Basle, the St. Gothard route would 
certainly have the preference from all three towns; but if it is 
desired that an easy iron way should be opened up to Germany and 
Belgium, Genoa and Turin would have a right to demand the adop- 
tion of the Lukmanier route, and Milan that of St. Gothard. 

A viavvct, the foundations of which present some difficulty, has 
just been commenced over the Seine, in the neighbourhood of 
Argentenil. The viaduct, which is to carry a short extension of the 
system of the Western Company over the river, will be composed of 
five arches, two of them of 30 metres (about 98 ft.) span, and three 
others of 40 metres (about 130 ft.) span, and these will be established 
by means of two great iron girders with trellis-work, resting on 
tubular piles 10 ft. 5 in. in diameter. These piles, formed of a cast 
exterior filled with masonry, will be carried, in consequence of the 
nature of the bed of the Seine in this part of its course, a depth of 
45 ft. to 50 ft. under the water by the compressed air process recently 
employed for the great iron viaduct constructed over the Garonne, 
before Bordeaux, by the Orleans and Midi Companies. The total 
height of the rails above the water will be 14-973 metres, or about 
50 ft. On the Brives and Capdenac section of the new réseau of the 
Orleans Company seven tunnels, altogether 18,270 ft. in length, are 
being pushed on with vigour. The most considerable, and, at the 
same time, the least advanced, is that of Montplaisir, between Brives 
and Turenne. The length of this tunnel is 6,500 ft., of which suffi- 
cient remains yet to be pierced to occupy the whole of the current 
season, but the opening of the line at the period originally contem- 
plated is not expected to be delayed in consequence. Three prin- 
cipal bridges, over the Dordogne, the Célé, and the Lot, are being 
constructed of iron. The piles and abutments of the structure over 
the Lot are in an advanced state, and all three bridges will be finished 
before the middle of next season. A considerable viaduct over an 
affluent of the Célé, near Figlac, will be finished before the end of 
the current year. The line from Péregueux to Agen, another section 
of the new réseau of the Orleans Company, will be terminated in 
1863. All the works are commenced between Agen and the limits 
of the department of the Dordogne, and are being pursued with 
activity; the tunnel of Larogne, one of the principal, is nearly ter- 
minated. he vast network of the Orleans Company is continually 
receiving extensions, and a dividend for 100 f. per 500 f. share seems 
to indicate great prudence and foresight on the part of the conseil 
@administration. 














MISCELLANEA. 


£140,000,000 have been raised by the various income taxes in 
force since 1842. 

Tue bill for the continuance of the London Coal Tax has passed 
to a second reading. 

Tue guarantee deed for the forthcoming Exhibition had been 
signed, on the 5th inst., to the amount of £354,150. 

Tue steel-plated frigate Invincible was launched at Toulon, on 
Thursday week, in the presence of an immense crowd. 

Av electric wire is about to be suspended, in a single span of 
1,400 yards, or four-fifths of a mile, between Calton-hill and Edin- 
burgh Castle. 

Mr. Larrp, of Birkenhead, is promoting a line of steamships from 
Liverpool to Charleston, U.S., or, rather, C.S.A. (Confederated 
States of America). 

Mr. Pautv’s bill, to facilitate the formation and maintenance of 
piers and harbours on the coasts of Great Britain and Ireland, has 
been read for the first time in the House of Commons. 

M. Despretz demonstrated, more than thirty years ago, that iron, 
at a red heat, decomposes ammonia, taking up the nitrogen, becomes 
porous, brittle, and increasing considerably in weight. 

Tue visitors at the South Kensington Museum for the week 
ending 6th April, 1861 (Easter week), were, viz., free days, 16,274; 
free evenings, 8,645; total, 24,919. From the opening of the 
museum, 1,966,686. 

Tue men in the building trades have resolved to continue their 
strike for nine hours. Arrangements have been made, in conse- 
quence, to substitute iron for masonry, wherever possible, in the 
new Exhibition buildings. 

Tue iron-cased frigate Resistance was successfully launched yes- 
terday from the yard of Messrs. Westwood, Baillie, Campbell and 
Co., Poplar. The Resistance measures 292 ft. over all, 54 ft. 
breadth, 32-2 ft. depth, and 3,668 tons builders’ measurement. 

A CORRESPONDENT of the Franklin Journal (U.S.) states that the 
use of superheated steam, varying from 450 deg. to 500 deg. Fah., 
has greatly injured the pistons and valve faces in the Pacitic mail 
steamers, the new engines of which were built by Randolph and 
Elder, of Glasgow. 

Ir is announced that two steel-plated frigates, one 600 tons larger 
than the French plated frigate Foudre, and one still larger, are to be 
built with the utmost despatch for the Spanish Government. The 
builders are the company of “ Les Forges et Chantiers de la Médi- 
terranée,” at La Seyne, near Toulon. 

Tue French correspondent of the Times states that the Paris 
hospitals, which use 6,000 tons of coal yearly, are in treaty with 
Newcastle coal proprietors, who propose to deliver coals at 33f. a 
ton, outside the fortifications of Paris. The octroi is 7f. and the 
carriage to the hospital 3f., making 43f. for an article better than 
the best Mons coal. 

A Mr. Birks recovered £400 damages against the Midland Railway 
Company, by a verdict given at Liverpool on the 4th inst., for 
injuries received in a collision on the lvth July last, near Sutton 
station—A Mr. Briggs recovered £1,250 damages against the 
Lancashire and Yorkshire Railway a few days aiterwards, in the 
same court, for injuries sustained ina collision at the Holbeck station 
on the 4th of June last. 

Tue largest of the galvanised iron workshops at Chatham Dock- 
yard, has been completed by Messrs. Grissell and Co., and a numerous 
body of workmen in the employ of Messrs. Foord and Sons areengaged 
in erecting the various buildings for the different kinds of 
machinery, and in preparing the concrete foundations on which the 
heavy drilling, punching, planing, cutting, and other machines will 
be placed. Large quantities of iron still continue to arrive at the 
dockyard from the several iron companies which have entered into 
contracts with the Admiralty for providing the beams, plates, and 
other heavy parts of the new iron-plated frigate Achilles. 

Mr. Epwonp Roy has given particulars to the French Institution 
of Civil Engineers, of the performance of a locomotive of a new con- 
struction. ‘lhe engine has 174-in. cylinders and 26-in. stroke, the 
wheels being eight in number, of the uniform diameter of 4 ft., and 
all coupled. The front and second and the third and back axles are 
coupled by a single connecting rod: working on cranks in the middle 
of the axle, the wheel base being 21 ft. ‘Ihe front and back axles 
can move laterally 2} in. so as to enable the engine to pass freely 
around curves of 262 ft. radius. The engine has 1,237 square feet of 
heating surface, and weighs 45 tons. Besides its own weight it car- 
ried a train of 570 tons up a gradient of 1 in 2U), the resistances being 
estimated at 11,935 lb. The gradient, 5} miles long, was overcome 
in 25 minutes. The engine has run at 27 miles an hour through 
curves of 202 ft. radius. 

In the course of a recent lecture before one of the lodges of the 
National Engineers’ Association, at Oldham, Mr. E. Ingham re- 
marked that, in order that they could more fully instruct and assist 
each other, it was necessary that they should meet together from 
time to time, to exchange their thoughts and ideas; and, during the 
last few years, he was happy to be able to say that those meetings 
had been attended with the best results. Only a short time back 
few indeed of their members could either calculate the pressure on 
their safety-valves or distinguish the difference between the nominal 
and the indicated horse power of an engine; whereas now a very 
considerable number of their members could both calculate the 
pressure on their safety-valves, the aggregate pressure inside a 
boiler, and the bursting pressure of that boiler; and they could also 
both indicate an engine and work up the diagrams after they were 
taken. 

Tue following appointments of naval engineers have been made 
since our last :—T'homas F. first-class assist.-engineer, to the 
Fisgard, for charge of the Industry; William Wynd, engineer, 
qualified for charge of the Wye, in lieu of an assist.-engineer ; 
James Young, third-class assist.-engiveer, to the Hornet; T’. P. Potts, 
third-class assist.-engineer, to the Fisgard, as supernumerary ; 
Adolphus Andrews, third-class assist.-engineer, to the Wye ; William 
Bowley, acting third-class assist.-engineer, to the Russel, for service 
in the Hind; J. V. B. Thompson, acting third-class assist.-engineer, 
to the Wye; Robert Hetherington, second-class assist.-engineer, to 
the Asia, for charge of the machinery of the Amelia; Charles ©. 
Hyde, third-class assist.-engineer, to the Asia, as supernumerary for 
hospital treatment; Edward Williams and Jeremiah Murphy, acting 
third-class assist.-engineers, to the Asia, as supernumeraries ; 
William Fraser, Robert H. Cooper, and Thomas W. Dearden, acting 
third-class assist.-engineers, to the Cumberland, as supernumeraries; 
Benjamin Brierley, acting third-class assist.-engincer, to the Cum- 
berland, as supernumerary; William Hair, acting third-class assist.- 
engineer, to the Indus, as supernumerary. 

Ar the meeting of the Royal Geographical Society, on Monday 
evening, the papers read were a communication from Mr. Frank 
Gregory, who had been despatched under the auspices of the society 
for the purpose of exploring the north-western parts of Australia ; 
a despatch from Governor Sir G. Bowen on the capabilities of the 
new colony of Queensland for the production of cotton, and an 
account of the attempt of Sir Richard Macdonald to penetrate into the 
interior of Australia by much the same route as had been previously 
taken by Mr. Stuart and Mr. Babbage. Sir G. Bowen's communica- 
tion spoke in the highest terms of the fertility of the land along the 
Banks of the river Mory, in Queensland, and of the immense extent of 
rich prairie soil capable of producing cotton of the very finest quality. 
The climate, though almost tropical, was remarkably fine and 
healthy, and it was found that the wool even of the merino sheep 
did not deteriorate, gaining in softness and fineness what it lost in 
weight. In these parts of North-East Australia the progress of 
colonisation was most rapid, and the boundaries of civilisation and 
Christianity were extended at the rate of some 200 miles a year. 
Governor Macdonald's communication stated that he started into the 
interior from the south, with an escort of mounted police. He found, 
as he proceeded inland, that the want of water was very great. The 
ordinary maps of the country were of no use whatever, but, 
fortunately, they had with them a small map which had been marked 
out by Mr. Stuart. The party returned, after much suffering, with- 
out making any special discoveries. 
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NOTES AND MEMORANDA. 

CuLoroForM and very pure spirits have been obtained from coal. 

Exectrum consists of eight parts of copper to four of nickel and 
three of zinc. 

Tue general cost of superheating apparatus is about £2 per 
nominal horse-power. 

Tue total population of the United and Seceding States and terri- 
tories is now 31.647,859. 

Tue united thickness of the workable coal-fields at St. Helen’s is 
83 ft., and at Wigan 70 ft. 

Tue breakwater at Lyme Regis is one of the earliest examples of 
pierre perdu applied to that purpose. 

Guns and other metal work were recovered from the wreck of the 
Mary Rose after a submersion of 300 years. 

As long ago as 1834 there were five pumping-engines in Corn- 
wall, having cylinders of the large diameter of 90 in. 

Tue “ Torebanehill mineral” contains 10 per cent. of fixed’carbon, 
70 per cent. of volatile matter, and 20 per cent of ash. 

On the completion of Plymouth Breakwater it was estimated that 
37 per cent. of its gross bulk consisted of interstitial space. 

Mr. Deane, the diver, once reached a depth of 132 ft. In water of 
less depth he has remained at the bottom for nearly six hours. 

Messrs. R. and T. Turner, of Dublin, designed a roof for the first 
Great Exhibition building 1,940 ft. in length, and 408 ft. in span. 


Mr. T. J. Tayzor, of Earsdon, a mining engineer of great 
eminence in the North country, died very suddenly on Tuesday week. 

A svete solid block of coal weighing 24 tons,and raised from 
the Staveley Pit, near Chesterfield, was exhibited in the Great 
Exhibition of 1851. 

On some of the American railways season-ticket holders are 
required to have their photograph attached to their ticket, that it 
may not be used by others. 

Ix some large steam-vessels from four to six tons of coal are 
required to get up steam, the heat imparted by this fuel being entirely 
lost at the end of the voyage. 

Tue Italian Minister of Public Works has stated that the railway 
between Turin and Naples will be completed within 18 months, with 
perhaps, a short interruption across the Appenine and another near 
Ancona. 

Proressor Hvnr asserts that the internal heat of the earth does not 
increase in the same ratio at great depths as near the surface, and he 
attributes the heat not to central fires, but to chemical action going 
on within the rocks. 

Some of the rowing barges or “shells” are 48 ft. long, 23 in. wide, 
and 7 in. deep. We believe Mr. Scott Russell built one 65 ft. long, 
and 23 in. wide. The greatest speed of these boats seldom exceeds 
10 statute miles an hour. 

Her Masgsry’s steam screw-vessel Plumper showed, on trial, a 
negative slip of 18} per cent., the vessel, unaided by sail, going so 
much faster than the apparent motion of the screw. In the Phcenix 
the negative slip was 13% per cent., and in the Arrogant 1 per cent. 

Mr. Hatt, in his late work “ On the Coal-fields of Great Britain,” 
gives his reasons for believing that coal will ultimately be sought, 
found, and profitably mined at a depth of 4,000 ft. The greatest 
depth from which coal has yet been raised is 2,070 ft., at Dukinfield. 

Tue Scientific American makes the startling announcement that, 
according to recent discoveries, the formula of water must soon be 
changed from HO to H,0. Another American journal states that 
the biblical injunction, ‘“‘ HO every one that thirsteth,” has a chemi 
cal significance ! 

Tue foundations of the Exhibition buildings are in progress. 
The concrete will be filled in, in some places to the depth of 15 ft. 
The cast-iron work is all to be made at the Staveley Works, near 
Stafford. The contract for the wrought-iron work has not, we be- 
lieve, been awarded. 

Ix Philadelphia, U.S., where there are about 150 miles of street 
railways in operation, the leading journals are recommending the 
substitution of steam for horse power. ‘There are already upwards 
of twenty steam fire-engines in use there, one of which, we believe, 
is self-propelling. 

Tue great American lakes have heretofore been supposed to be 
tideless; but Lieut. Col. J. D. Graham, of the U.S. Army, has 
ascertained that a tidal wave, about 3 in. high, passes semi-diurnally 
over Lake Michigan. This lake is about 250 miles long, 60 miles 
wide, and is 585 ft. above the sea. 

Tue quantity of water which may be drank depends upon the 
proportion of salts which it may contain. Enormous quantities of 
pure water may be drank, whilst it is only with difficulty that more 
than one or two tumblers of water can be drank when it contains 

he same proportion of salts that exist in the blood. When 
the proportion exceeds this, purging follows. 

TyPE-METAL is composed of 1 part antimony and 4 parts lead, 
with a little bismuth. Common pewter is made by melting together 
80 parts of tin and 20 of lead. Plumber's solder is made of equal 
parts of lead and tin; 3 equivalents of tin and 1 of lead make the 
most fusible alloy. Tea-lead, or the metal used by the Chinese for 
the lining of the tea-chests, consists of 9 parts of lead with 1 part of 
tin. Shot-lead appears to owe its property of taking the spherical 
form, when melted and poured through a colander placed on an 
upper floor of a lofty tower, to the presence of a certain quantity of 
arsenic amounting to 43,ths per cent. to ths per cent. 

Tue actual power of the Ericsson caloric engines, instead of being 
greater than the nominal power, as in steam engines, is seldom half as 
much, and, in some cases, not one-tenth of the rated power. During a 
late discussion in New York a gentleman offered to stop a “ four- 
horse” caloric engine by the mere friction of his hand upon the fly- 
wheel, and he did so. During the late discussion on Dr. Eddy’s 
paper, at the Society of Arts,Mr. Dennis observed that he had seen 
a “ten-horse” Ericsson engine which could only be got to work up 
to half a horse-power. Messrs. Ransome and May had one of these 
engines from America, but they could make no practical use of it. 

A coop preparation for friction matches consists of gum arabic, 
16 parts by weight; phosphorus, 9 parts; nitre, 14; peroxyd of 
manganese in powder, 16 parts. The gum is first made into a 
mucilage with water, then the manganese, then the phosphorus, and 
the whole is heated to about 130 deg. Fah. When the phosphorus 
is melted the nitre is added, and the whole is thoroughly stirred until 
the mass is a uniform paste. The wooden matches, prepared first 
with sulphur, are then dipped in this and afterwards dried in the 
air. Friction papers, for carrying in the pocket, may be made in the 
same manner, and by adding some gum benzoin to the mucilage they 
will have an agreeable odour when ignited. 

A supstance resembling gold, and known as “ oreide of gold,” is 
extensively manufactured in the United States under the license of 
the French patentees, MM. Mourier and Vallant. It is composed of 
100 parts (by weight) of pure copper, 17 of zinc, 6 of common 
magnesia, 3°60 sal ammoniac, 1:80 quick lime, and 9 of crude tartar. 
The copper is first melted in a crucible, then the magnesia added, 
then the sal ammoniac, lime, and tartar separately, and in powder. 
These are kept from contact with the air, and are well stirred for 
about twenty minutes, until they are incorporated together. The 
zinc is now added in strips, which are thrust below the scurf formed 
on the top of the crucible. The mass is now stirred, the lid put on 
the crucible, and its contents kept fused for about twenty-five 
minutes; after which the crucible is opened, the slag skimmed care- 
fully from the surface, then the molten alloy is poured out into ingot 
moulds if it is required to be rolled, or into iron moulds if designed 
for casting. When designed for works of art, however, it is best to 
cast it into ingot form first, then melt it in a furnace and cast it. 
This alloy is very ductile, and may be rolled into very thin leaf, but 
itis nearly as easily tarnished as common brass. 





SCOTTISH SHIPBUILDERS’ ASSOCIATION. 


Ar a recent monthly meeting of this association Peter Denny, 
Esq., vice-president, in the chair, the ordinary preliminaries 
having been dis of, Mr. David Kirkaldy gave a paper on the 
“ Results of an Experimental Inquiry as to the Comparative = 
Strength and other Properties of Steel and Wrought-iron un 
Various Conditions.” These results consist of tables and conclusions 
derived from about 1,500 experiments, extending over several years, 
and conducted by Mr. Kirkaldy for Messrs. Robert Napier and Sons, 
who, with characteristic generosity on the ication of the associa- 
tion, at once gave permission for the ion of this valuable 
mass of information. It is scarcely le to conceive a mors care- 
ful and elaborate series of experiments on any one subject; and 
whether we consider it in the light of a i iry or a 
public benefit, the object, the means, and the 
testimony to the eminent practical knowledge, inflexibility, 
conscientious research, and generous progressive spirit which 
characterise alike the Messrs. Napier and the i 
The writer began by observing it seems 
whilst we have the result of many 
ments on cast-iron, extremely few have been made, or at least pub- 
lished, on wrought-iron, and almost none on steel; but believing 
that the collection and methodical arrangement of carefully aseer- 
tained data is the best and only certain way of arriving at right 
conclusions, he had anxiously endeavoured to elicit truth, and aveid 
at all times anything like unjustifiable inferences or deductions. 
The remarks on the subject under consideration were givem under " 
the following heads:—Ilst. Mode of collecting se 2nd. De- 
scription of the testing apparatus; 3rd. P; specimens ; 
4th. Classification of Ba. ramon 5th. Mode of cond expe- 
riments; 6th. Method of calculating and tabulating the detailed 
results; 7th. Tabulated summary of results; 8th. Breaking weight 
and contraction of area. Under this head it was that the 
writer was not aware that the breaking weight had ever been esti- 
mated or tabulated upon any other data than the original area of 
the specimen; but the point particularly insisted on in these 
tables under this head is the contraction of the  speci- 
mens’ area when subjected to considerable strain, and the still 
greater contraction at the point of rupture, which takes place 
in a greater or less degree as the material is soft or hard, and the 
consequent influence which this reduction must have on the amount 
of weight sustained before breaking. The apparent mysteriousness 
of a very inferior description of iron suspending under a steady 
load, fully a third more than a very superior kind, vanishes at once 
when we find that the former had the benefit of retaining, till the 
last, its original area very slightly decreased; whilst the latter, at 
breaking, was reduced to very nearly one-fourth of its origi 
area—the former a hard and brittle iron, liable to snap suddenly 
under a jerk or blow—the other very soft and tough, impossible to 
break otherwise than slowly. The write: called attention to the 
propriety of considering the uses to which these qualities are best 
adapted in selecting material for any structure; 9th. Rate of elonga- 
tion, which was shown to vary very considerably, according to the 
quality of the iron tested; 10th. Appearance of the fractures, 
which was shown to depend upon the manner of the iron breaking, 
as whenever iron breaks suddenly a crystalline ap ce is the 
invariable result, and, when it breaks gradually, invariably has afibrous 
appearance ; 11th. a 4 bee ean — of — Thus, 
in the hardening of steel, by hardening in water in ordinary 
way, the strength was found A be reduced 26 per cent., whereas, by 
hardening in oil, the strength was increased 79 per cent. 12th. 
Comparative strength of screwed bolts, on which the writer was not 
aware that there have been any previous experiments, as compared 
with the strength of the same bar unscrewed; 13th. Relative strength 
of welded joints; 14th. Effects of sudden strains; 15th. Specific 
gravities; and, lastly, the practical : of the results of these 
experiments. The paper was well illustrated by diagrams and 
tables, besides a numerous collection of the fractured specimens; 
and, with the assistance of microscopes and lenses for the examina- 
tion of the fractures, formed altogether an unusually complete and 
satisfactory lecture upon a practical subject. 
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SIEMENS’ GAS ENGINES. 


Tus invention, by Mr. C. W. Siemens, of Great George-street, 
Westminster, has reference to that class of engines in which motive 
power is obtained from the expansion and contraction by heat of 
steam or other elastic fluids, by the aid of respirators or re- 
generators when actuated by a pair or pairs of pistons working 
upon two combined cranks (or their substitutes) set at right-angles 
or other angles to each other. Engines of this nature were described 
in the spectioations of patents — to Mr. Siemens, and dated 
respectively 9th October, 1852, No. 326, for “ Engines to be Worked 
bv Steam and other Elastic Fluids,” Sohne : — No. = 
for “ Improvements in Engines wherein Superheated Steam is “4 

In one modification of this engine, two cylinders, open at one end 
and heated at the other, and containing we or regenerators, 
had pistons protected against the heat, which were attached to oppo- 
site points of an oscillating dise or cross frame ing an arm 
which was attached to the working crank, which cylinders commu- 
nicated freely bag one with the front, og a with Ne ay a 
a third cylinder containing a w was wor y the 
engine Pe a point of the cecillating disc at right-angles with the 
former. 


Now, one of the 7 of the present invention is to improve 
su, 


upon this ppressing the third or charging cylinder, 
which produced no direct useful effect, and by adding two more 
working cylinders, which are to be attached with their working 


pistons to two points of the oscillating disc at right angles with 
those of the two other working cylinders. The four workin 
cylinders are closed in front, and communications are establish 
from the front end of the first to the heated or back end of the 
second through a regenerator or respirator, from the front of the 
second to the back of the third, from the front of the third to the 
back of the fourth, and from the front of the fourth to the back of 
the first-named working cylinder, thus completing the circle. In 
this way the front of one cylinder answers the purpose of 
charging cylinder to the next, and so on. 

In heating the ends of the working cylinders by means of coal 
fires, considerable difficulty has been ———«, from the injurious 
effect produced upon those portions of the vessel that are first struck 
by the fire. Moreover, when the engine is stopped for some tim 
the radiated heat from the fire-place is liable to attack portions 
the heated vessels, and thus to accelerate their destruction. It is 
proposed to remedy this inconvenience by conducting inflammable 
gas or vapour in pipes to the heating vessel or cylinder, to be there 
burned in small jets directed against its outer surface. 

Fig. 1 shows a longitudinal section; Fig. 2 a sectional plan; and 
Figs. 3 and 4 cross sections of the engine. A framing A is fixed to 
a strong base plate B. Five cylinders C', C2, C3, C*, D, are cast in 
one with the framing A ; the cylinders C', &c., are of equal diameters, 
and constitute the four working cylinders, while the central 
cylinder D constitutes the reservoir for combustible gases. To one 
end of each of these cylinders C!, &c., are fixed other cylinders 
E', &c., being continuations of the same; they are cl at the 
unattached end, and have cast in one piece with home smaller vessels 
a}, &c., communicating freely at one end with the cylinders E', &., 
the other ends being attached against the framing A, in thesideof which 
corresponding openings are formed. On the opposite side of the box- 
shaped framing A, corresponding holes of a smaller size are formed, 
which are closed by a portion of the covers F', &c., to the cylinders C', 
formed into passages f', &c., communicating with the front of these &c., 
cylinders. Traversing the width of the box framing A are pipes 
G', &c., forming a communication between the small vessels a’, &c., 
and the passages /!, &c. The small vessels a, &c., are filled with 
layers of metallic gauze 6', &c., held in position by gratings at either 
end, which layers of metallic gauze constitute the regenerators 
of the engine. Thus it will be seen that a communication is 





established, for instance, between the back of the cylinder E* and 
the front of the cylinder C2, firstly, through the passage a! into the 
regenerator 6!, and thence through the pipes G! into the passage jf? 
of the cylinder cover F%, In like manner a communication ‘is 
established between the back of the cylinder E? and the 
front of the cylinder C*, between the back of- the cylinder E%, 
and the front of tho cylinder Ct, and lastly between the back 
of the cylinder E* and the front of the cylinder C', thus com- 
pleting the circle. The box framing A is closed on all sides, 
and is filled with cold water, which consequently surrounds the 
cylinders C', &c., and also the pipes G!, &c., and tends to keep them 
cool, A continuous circulation of cold water is maintained by 
means of the pipes c, c', leading up to a reservoir above. Each of the 
four working cylinders C', &c.,are provided with hollow pistons H', 
-, formed in such a manner that when they are at the end of the 
stroke » =F completely fill +" 5 cytinders E', &. To these 
pistons are fixed stron; 1, &c., i through the 
stuffing boxes of the cy it. F', &c., anh hodien Sodiats at 
their ends into which fit the spherical ends of the connecting rods 
J, &c., connecting them to the oscillating disc K by means of the 
“Penn's heads” d', w on four spherical projections 
fixed on the circumference the disc, and situated 90 deg. 
from each other. By means of these spherical connections 
connecting rods J', &c., can follow freely the oscillating motions 
of the disc K. This dise bo stmahed by a socket in its centro to a 
spheri: rojection g, part of the continuation D', of 
the tng Seperverr D. Projecting from the centre and perpendicularly 
to Plane of the disc K is an arm K', the end of which passes 
into a cylindrical hole ii the circumference of the wheel L attached 
to the shaft M, supported by the plummer blocks ¢, e', on brackets 
fixed to the base plate B, B. The oscillating disc K is further pro- 
vided with a projection at the lowest point of its circumference, or 
between the connecting reds J!, J, which projection is connected 
with the rod N; by means of a universal joint sliding up and down 
in a cylindrical boss formed on the rod ®: this rod is carried by 
the plummer blocks A, A', fixed to the base plate B, B, and is capable 
of sliding backwards and forwards in its bearings. By this con- 
nection of the disc K to the rod N, the former is prevented from 
turning round on its axis, but can freely oscillate in every direction, 
causing the rod N at the same time to slide backwards and forwards, 
thus giving motion to the piston rod 0 of the pump O to be described 
hereafter. It will be evident that on turning the shaft M, and with 
it the wheel L, an oscillating motion will be imparted to each 
int of the circumference of the disc K, which will result 
the successive motion of the four pistons H', H*, H*, H*, and 
vice versd, if a successive reciprocating motion be im- 
d by the motive power to the pistons H', H*, H, H* 
it will ire converted into the rotatory motion of the wheel 
L and shaft M, which motion is by this particular arrange- 
ment rendered remarkably regular, and well adapts this engine for 
its application to screw propellers. Previously to starting the 
engine a number of gas burners, of which one is shown at 1, are 
ignited in order to heat the cylinders E', E?, E%, E‘, to a conside- 
rable degree. For this purpose a casing 2, 2, is provided, having a 
chimney, 8. The casing 2,2, may be made with double sides, and a 
current be established between them, which becoming heated may 
be made to support the combustion of the gas jets. This second 
casin s not shown in order to avoid complication, The working 
of th ngine takes place in the following manner:—Combustible 
gases are formed in a separate generator P, to be described hereafter, 
and are then conducted through the pipe p and valve box y to one 
side 0 the pump 0, the piston of which is actuated by the disc K 
in the manner before described, the quantity ofjgas passing in at each 
being regulated by means of the cock jy. Thence the gases 
are forced through the pipe i into the gas reservoir D, D', where 
they are compressed very considerably. While this is taking place 
on one side of the piston of the pump O, atmospheric air is drawn 
through the cock j' into the ee side of the pump, and is thence 
forced through the pipe z into a reservoir Q contained 
in the gas generator, where it becomes heated to a consi- 
derable degree. From these reservoirs D and Q the combustible 
gases and atmospheric air pass respectively through the pipes 4, J, 
and the cocks &', 2, to the rotatory distributing valve KR. This 
valve, which is shown to a larger scale in Figs. 5 and 6, serves to 
distribute the combustible gas and air in rotation to each of 
the four working cylinders, and consists of an outer cylinder R, 
having four hl be its side, to which are fitted the four pipes 
m', m?, m3, m, leading to the ends of the cylinders E', &c. Into the 
cylinder is fitted @ smaller one r, open at the ends, but having a 
diaphragm across the middle of it, and furnished with two apertures 
in its side, one on each side of the diaphragm. The ends of the 
outer cylinder communicate, one with the pipe & from the gas 
reservoir, the other with the pipe / from the air reservoir; thus gas 
enters on one side and heric air on the other side of the 
diaphragm of the inner cylinder, which, in revolving, discharges a 
certain quantity of gas and air through the before-men- 
tioned openings in its side consecutively into each of the four pipes 
m', &c. The inner cylinder receives its rotatory motion in the follow- 
ing manner :—Formed in one piece with it is a long hollow spindle n, 
ing through stuffing boxes at each end of the outer cylinder, and 
ten as disc g, with a projection attached to one end of it. 
Through this hollow spindle passes a solid ones, having attached to each 
end a small crank ¢, @, the arm of one of which ¢ catches against the 
projection on the disc g, and thus when caused to revolve carries the 
inner cylinder round with it. These cranks receive their motion 
from the disc K by means of the two connecting rods 
8, S!, which pass tubes crossing the box frame A. The 
gas and air uniting after they leave the ibuting valve, pass, for 
instance, along the pipe m' to a part where the same is enclosed in a 
small abaarmey 4 and heated to a high degree by a jet of gas; op- 
posite the gas flame small cups of platinum or other refractory 
metal are fixed, with their open ends into the pipe, one edge being 
slightly elevated above the other so as to form an obstruction to pro- 
duce an eddy in the current of mixed gases; these cups being 
heated to a high degree without being exposed to the cooling effect 
of a strong current, serve to ignite the gases with great certainty on 
their passage towards the heated vessel. ‘The highly-heated gases 
resulting from this combustion enter into the back of the cyliuder 
E', at the same time that other gases are passing from the front of 
the cylinder C? through the enerator 6', and also enter at the 
back of the cylinder E' in a highly-heated state, having taken up 
heat from the regenerator. The expansive force of these mixed 
gases causes the piston H! to begin its forward stroke. When the pis- 
ton H! has arrived at half-stroke, the piston H® is at the end of itsfor- 
ard stroke, and beginsits return stroke, but owing to that point of the 
disc K, to which it is connected, just then passing the “dead centre,” 
the piston H* does not recede to any great extent until the piston H! 
is near the end of its forwird stroke; when this takes place the 
piston H? yields to the pressure of the expanding gases. In passing 
through the regenerator 6! and the cooler G!, they deposit the greater 
portion of their heat, and lose pressure rapidly. 

It has been stated, that at the commencement of every effective 
stroke a fresh quantity of gas is admitted into the cylinder E'; it 
will therefore be necessary, before beginning a fresh stroke, to allow 
@ quantity equal to that admitted to escape. This is effected when 
the piston H? is at the end of its return stroke, the front portion 
of the piston-rod being made hollow, and having holes u! com- 
municating with the front of the cylinder, and other holes 
v' communicating with the hollow gland of the stuffing-box, which, 
in its turn, communicates with the atmosphere or a condenser b 
means of the pipes T, T'; thus the gases tind their escape ool 
the hole uw! into the hollow part of the piston-rod, and thenee 
through the holes #! into the hollow glands and into the pipes T, T', 
and the pressure in the cylinder is reduced to that of the atmosphere 
or that of the condenser. As soon, however, as the piston H* begins 
its forward stroke, the hole w! passes into the stuffing-box, and the 
communication with the atmosphere or condenser is cut off. The 

in front of the piston H*are first slightly compressed, and are 
forced back through the pipes G' into the regenerator J', where 
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they take up the heat they before deposited, and re-enter the back of 
the cylinder E! in a highly-heated state, causing the piston H! to 
make another effective stroke, while the piston H? remains in a 
comparatively quiescent state. <A precisely similar action goes on 
in regular rotation between the cylinder E? and C%, between E* and 
Ct, and between E‘ and C'. A certain amount of heat is lost at 
every stroke, firstly, from the expansion of the gases in the work- 
ing cylinders; secondly, from their condensation while passing 
through the pipes G!, &c.; and, thirdly, by radiation from the 
working cylinders. 'To make up for these losses, there is, firstly, 
the heat engendered from the combustion of the gases at the 
beginning of each effective stroke, and a further quantity of heat is 
supplied externally from a number of gas jets surrounding the heated 
ends of the working cylinders. The loss of heat from radiation is 

revented as much as possible by a sheet-iron casing covering the 

eated portions of the engine. In many cases it is required to be able 
to reverse the motion of the engine. To effect this, reversing valves are 
fitted to the passages f!, &c., as shown to an enlarged scale in 
_. 7, 8, and 9, but which are omitted in Figs. 1, 2, 3, 
and 4, to avoid complication. It will be seen that when the valve is 
in the position as shown in Figs. 7 and 8, the communication of the 
cylinders is in the order as already described, but if the valve is 
turned 90 deg., as shown in Fig. 9, then the front of the cylinder C2 
is made to communicate with the back of the cylinder E* by means of 
the pipe w, and the back of the cylinder E! is made to communicate 
with the front of the cylinder C* by means of the pipe w!. These 
four reversing valves may with facility be all actuated by the 
motion of one lever, being each provided with a bell-crank lever, all 
of which are connected together by links. 

The gas generator consists of the outer cylinder P, and the inner 
cylinder, consisting of the two parts V, Vi, which latter are lined 
with fire-clay. The lower portion V is fixed at the top to the outer 
cylinder P, and has at the bottom a fire grate x. The upper por- 
tion V' is separated from V by a cast-iron ring W, provided with a 
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number of radial holes. 


Upon this ring W slides an outer ring X, 
provided with holes corresponding in position with those of the 
ring W, so that by turning the ring X, these holes may be more or 


less closed. The top portion V! of the gas generator rests upon the 
ring W, and can be removed by means of the handles. It is closed 
at the top by a removable cover Y, set in a sand bed to prevent the 
escape of gas. In the annular space between the cylinder P and the 
cylinder V is formed a reservoir Q, into which compressed air is 
pumped by the pump O, through the pipe z. This reservoir does 
not reach quite up to the top of the space between the cylinders V 
and P, and the remaining space is filled in with layers of metallic 
gauze 6. Between the tire grate z and the bottom of the air reser- 
voir Q is an ash-pit, which is accessible through the openings Z, Z', 
in the cylinder P and reservoir Q, but which openings are closed by 
covers, as shown, when the generator is at work. When the engine 





is to be started, the cover Y is removed, the cylinder V is filled 
artially with coke, upon which is thrown a layer of incandescent 
uel, and this is covered with fresh fuel up to the top of the 
cylinder V'. The doors of the ash-pit are then opened and the 
openings in the ring W are closed by sliding the ring X upon them. 
The cover Y being still removed, the fire will begin to burn upwards, 
and as soon as it has become sufficiently spread the cover Y is 
replaced, the doors of the openings Z, Z!, are closed, and the ring X 
turned so as to admit of air passing through the holes of the ring W. 
Supposing that the two reservoirs D and Q are charged with com- 
pressed gas and air respectively, and that the gas jets 1, 1, and 7, 7, 
have been lit for a sufficient time the engine will be ready to start; 
by the action of the pump 0, atmospheric air will be drawn in 
through the apertures of the ring W, which air on coming in con- 
tact with the mass of incandescent fuel is converted into carbonic 
acid gas and nitrogen, and is mixed with a large proportion of | 
carburetted hydrogen evolved from the fresh fuel in the upper part | 
of the generator, which gases are likewise drawn down by the action 

of the pump. As the air and gases slowly permeate the mass of | 





incandescent fuel they are converted into carbonic oxide, carburetted 
hydrogen, and hydrogen, with an admixture of nitrogen, in which 
form they pass through the grate z, and ascend in the space between 
the cylinder V and the side of the reservoir Q. At the top they are 
drawn through the layers of wire gauze 6, where they deposit any 
dust, &c., that may have been carried along with them; they are then 
caused to descend again between the cylinder P and the reservoir Q, 
and are eventually drawn out through the pipe p, as before described. 
Atmospheric air is during this time pumped into the reservoir Q, and 
there becomes considerably heated by the combustible gases passing 
along on either side of the reservoir, which gases in consequence 
become considerably cooled. 








Fire Damp 1x Coat Mines.—At a late meeting of the Manchester 
Geological Society E. W. Binney, F.R.S., F.G.S., in the chair, the 
chairman said that he considered it his duty to publicly contradict 
any erroneous statement which he saw in print respecting fire damp. 
Now this invisible and intangible enemy is sufficiently dangerous to 
the coal miner, often coming suddenly upon him likeathiefin the night, 
without any misleading as to where it is likely to be present or absent. 


| In a work lately published in America—A Practical Treatise on 


Coal, Petroleum, and other Distilled Oils—by Abraham Gesner, M.D., 
F.G.S., published by Bailliere, and having a considerable circulation 
in this country ; at page 14 is the following—-“ In mines of ligniteand 
cannel coal, carbonic acid or choke damp is almost the only gas 
present.” Seams of cannel coal, from being open jointed, no doubt do 
sooner allow the fire damp to be drained from them than from seams 
of ordinary coal. However, we who are acquainted with the Wigan 
district—where more cannel is wrought than from any other mines 
in the world—on the one side, and those of Dukinfield on the other, 
know well that fire damp is sadly too prevalent in them, and accord- 
ingly thorough and efficient ventilation, aided by the use of safety 
lamps, is, or ought to be in use, in cannel as well as coal mines if 
explosions are to be prevented, 
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TO CORRESPONDENTS. 


*," Covers for binding the volume can be had from the publisher, price 2s. 6c. 
each. 


*,* We must request those of ow correspondents who desire to be referred to 
makers of machinery, apparatus, d'c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

Locomotive (London) and J. 8. (Glasgow).—Such an apparatus as you require 
was Ulustrated on page 216 of our last number. 7 

Mr. Hern OGpeEn (late of Manchester).—Our publisher will feel obliged to this 
gentleman if he will forward his present addrese. 

Tram (Stourbridge). — Ij this correspondent, whose letter appeared in Tur 
ENGINEER of February ist last, will send his address, a letter which we have 
received shall be forwarded to hin. 

PARALLEL.—Scales ave employed according to the siz of the work to be repre- 
sented. 1} in. to the foot is a favourite scale for work, the size of which will 
allow it to be properly represented on the ordinary sizes of drawing paper, 

J. W.—Mr. Tindall obtained a patent on the 5th October, 1854, No. 2141, 
Jor a mangling and wringing machine, but he has taken no pitent, in his 
own name, for a washing machine, unless he has done so since the first of the 
present year. 

J. L.—The plites would cost £10 a ton, and the labour in large iron ships runs 
Jvom £5 to £7 per ton. For so small a vessel the cost would be much more per 
ton, and you would have to apply to shipbuilders to ascertain how much 
more it would be. 

AVERSE TO Mup.—The cement between the paving-blocks is indispensable for the 
exclusion of water. If it were allowed to enter, as you suaqgest, the foundation 
of the paving would soon be washed to an ivregular surface, and the paving 
aould be hardly better than @ pile of loose stones. 

Tne Storrine Driwiu.—We hve received further letters on this subject. The 
controversy is degenerating, however, to a personal dispute, and we cannot 
allow it to proceed further ia our columus. To arrange the claimants alpha- 
betically the invention is claimed for Mr. Allan, Mr. Batho, Mr Forsyth, 
Mr. Furnival, Mr. Haley, Mr. Holtzapffel, Mr. Nasmyth, Mr. Roberts, and 
Mr. Shanks. This list of inventors is 30 ormidable that we think no useful 
purpose will Le served by attempting to settle their respective claims in the 


newspapers. —_—_—_ 
A GAS REGULATOR. 
(To the Editor of The Engineer.) 

Sir,—Il regret to find that I committed an error in my communication 
bearing the above title—the words “a year,” at its commencement, should 
have been ‘two years.” There is another, which is of the press—the 
word “ float,” in line 26, should have been * floats.” 

April 9th, 186i. J. ALEXANDER DAviks, 








WATER-METERS. 
(To the Editor of the Bagineer.) 

Sirn,—In your impression of Friday evening last we notice an error 
respecting our new model water-meter now being exhibited at the Society 
of Arts, Adelphi, and shall be glad if you will correct it. You say it was 
described in your journal of August 31st, 1860, whereas it has never been 
described in any journal whatever. And, instead of being the same as that 
which you speak of as having described before, it is one of an entirely dif- 
ferent arrangement, and specially intended for large-sized meters only. 
The patent is of recent date, and we suppose your error has occurred in 
consequence of no description or illustration appearing in the catalogue. 

We enclose wood-cut impressions of both the meter described by you in 
Tne ENGINEER last August, and the one now exhibiting at the Society of 


rts. 
Manchester, April 10th, 1861. Tie MANCHESTER Water Meter Company. 
By J. D. Morro. 





WELL BORING. 
(To the Editor of The Engineer.) 

Six,—In answer to your correspondent, who wishes to know what sort of 
tools are used to bore a core from the bore hole of a well, I beg to refer him 
to my patent, No. 638, price 7d., and, if he will forward me his address, I will 
send him drawings of all the tools used both by the rope process and the 
old-fashioned boring rod method. I have by my method brought up a core 
2 ft. thick from a bore hole of 2 ft. 2 in. diameter. The tools are somewhat 
difficult to make, and still more difficult to use with success, but, however, 
I will willingly forward either yourself or him all I know of the various 
methods used. RICHARD ALLISON. 

Fir Cottage, Smethwick, Staffordshire, 

April 9th, 1861. 

[Mr. Allison's reference to his patent would not enable our correspondent, ‘* A 
Subscriber,” to procure it, inasmuch as the year in which it is numbered 638 
is not given. On reference, however, to the ** Patent Journal,” we find it to be 
No. 638, 1859.—Ep. E.] 

DRAINING COAL PITS. 
(To the Editor of The Engineer.) 

Sir,—I shall feel obliged if some of your numerous readers will advise as 
tothe best mode of proceeding under 
the following circumstances:—B € 

A is the gate road ofa colliery, C being 

the boundary 200 yards from and 
15 yards in the deep of B. The 
workings are full of water running 
out of gate road into sump D, a 
barrel lifting about 2 tons, and 
worked days only, keeps the water 

B from rising in the shaft. It is re- 

quired to know the best plan 


of getting the water out of 
c the mine without sinking fresh 
ie] shafts at C, or driving a level 


to that point from a deepened 
shaft A D, the quantity of coal yet unworked not being sufficient to pay for 
that expense. ENQUIRER, 
Staffordshire, March 28th, 1861. 


COCKEY’S PATENT CHAFF-CUTTER. 
(To the Editor of The Engineer.) 

Sin,—In the list of patents in Tue Eneinerer of March Sth, 1861, I find 
that Messrs. Cockey, of Frome, have taken out a patent (No. 192y) fora 
peculiar method of driving chaff-cutters and other machines by mounting a 
small steam engine on the framing of the machine itself ; and in the case of 
a chaff cutter they make the knife-wheel serve as the fly-wheel of the steam 
engine, and the knife-wheel shaft serve as the fly-wheel shaft of the steam 
engine. 

T beg leave to inform you that such an arrangement has been in public 
use three years, and is the joint production of myself and the late 
Mr. William Martin, of Wednesbury. fe ted a small oscillating 
cylinder and valve gear on the framing of the chaff-cutter, and the knife- 
wheel of the chaff-cutter was the only fly-wheel of the steam engine, and the 
knife-wheel shaft has a small bell-crank, whereby it is driven from the 
piston-rod of the small oscillating steam engine on the framing of the chaff- 
cutting machine itself. The general arrangement being similar to the illus- 
tration of Messrs. Cockey’s machine in Tue ENGINEER of the 29th ult., our 
cylinder being horizontal at the extremity of the stroke of the piston, and 
the slide-valve motion being obtained from the movements of the cylinder. 
The above arrangement has been in constant and successful operation since 
the spring of 1858, and is at work at Old Park Colliery, Wednesbury, 
Staffordshire. We did not apply for a patent, not being aware that such a 
combination was a proper subject for a patent. When I saw the notice of 
Cockey’s patent in THE Enoineer of March 8th I immediately wrote to 
them to the effect that the arrangement was not new. RucuakD Lean. 

No. 7, Manchester-street, Crewe, April 5th, 1861. 


MR. COLLINS ON ELECTRO-BLOCK PRINTING. 
(To the Editor of The Engineer.) 

Sir,—The following is a copy of a letter which was sent by me, a short 
time since, to the Mechanics’ Magazine, but which was only in part printed 
in that journal, being united with the conclusion of another communica- 
tion, which also proceeded from myself. Inasmuch as my repeated request 
that the confusion be remedied has not been attended to, I beg that you 
will allow me to make the correction, and this I do merely as a piece of 
fairness to myself. J. ALEXANDER DAVIEs. 

April 9th, 1861. 

“ GENTLEMEN,—I do not know whether the following fact interferes with 
Mr. Collins’ patent, but from the date (1858) it appears that he is not the 
inventor of the contrivence. 

“Mr. Babbage has remarked (‘Economy of Machi and Manufacturers, 
Art Copying’), that a man named Gonord, a watchmaker, of Paris, has 
invented a method of obtaining impressions of various sizes from one 
engraving. The suppositions given are, either that the impression was 
transferred to the surface of water in a conical vessel, which could be raised 
or lowered, and thus, perhaps, the impression be diminished or increased ; 
or that it was received upon india-rubber, either in a natural state or 
stretched, which was afterwards either expanded or allowed to contract, 
which is Mr. Collins’ mode of procedure. It does not, of course, follow 
that Gonord adopted either of these methods, but it may be set down as 
very probable that he did. **l am, gentlemen, 

“Yours, &c., 
** J. ALEXANDER DAvigs. 


<—/10 YDS.—_» 














“* January 8th, 1861.” 





STREET RAILWAYS. 
(To the Editor of The Engineer.) 

Sir,—In an article on this subject in Once a Week, Mr. W. B. Adams 
speaks rather disparagingly of the Bayswater tramway, and indulges in some 

prognostications as to its efficiency and durability ; but in doing so I think 
ne overlooks the fact that street railways, constructed, as I understand, on 
the same principle, have for years been used in some of the principal towns 
in the United States, and every year is adding to the mileage in those 
places ; and if the defects named by Mr. Adams were found to exist, I think 
Brother Jonathan is not the man to tolerate them, but would soon find out 
aremedy; but I believe the gentlemen who have assisted Mr. Train pro- 
fessionally in this undertaking are quite competent to deal with this part of 
the subject, and my object in writing you was to notice another portion of 
Mr. Adams’ article. 

In speaking of brakes he expresses his surprise that they have not been 
applied to ordinary omnibuses before now. Lest any of the readers of that 
article should rush to the Patent-office and lodge a specification of a patent 
for effecting this, | beg to inform them that brakes have been used on the Man- 
chester omnibuses for some years past. The brakes are acted upon by a lever 
which is placed on one side of the driver, and by pressing his foot on the 
lever he can, without rising from his seat, effectually brake the "bus. 

In this, as in several other matters connected with the "bus system, I 
think your London omnibus proprietors might learn from Manchester. 

Pendleton Ironworks, Manchester, A MANCHESTER MAN. 

April 4th, 1861. 
[Mr. Adams himself patented the application of brakes to omnibuses in 1846. 

He was the patentee, also, of the raised roof, now sv popular.—Ep, E.] 





MEETINGS NEXT WEEK. 

INstiTUTION OF CiviL ENGINEERS.—Tuesday, April 16th, at 8 p.m.: ‘On 
the Floating Railway at the Forth and Tay Ferries.” By Mr. W. Hall, 
Assoc. Inst. C.E. 

Society or ArTs,—Wednesday, 8 p.m. : “On Cotton Supply.” By Mr. J. 
Crawford, late Governor of Singapore. 


Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
under is halj-a-crown ; each line afterwards, sirpence. The line averages 
nine words; blocks ave charged the same vate Jor the space they fll. All 
single adcertisemcuts Jrom the country must be accompanied by stamps in 
payment, 

THE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct Jrom the office ov the following terms :— 

Half-yearly (including double number), 15s. 9. 
Yearly (including tico double numbers), £1 11s. 6d. 
Jr evedit be taken, au extra charge of tio shillings and sixpence per annvn 
will be made. 
THE ENGINEER is registered Sor transmission abroad. 

Letters relating to the advertisement and publishing department of this paper 
ave to be addressed to the publisher, MR. BERNanv Luxton ; all other letters 
aud communications to be addressed to the Editor of Tuk ExXa@inver, 163, 
Strand, W.C., London. 
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TIORSE POWER. 


BEFORE steam had been set to do the work of horses, in 
draught, in pumping and in grinding, a “horse power” 
was held to mean the power of a horse. It onal mean 
nothing else. It was neither “nominal” nor “ indicated,” 
for no such terms were known, but it was not the less 
measurable. When Dobbin, refreshed with oats and 
careful grooming, went to work, the mill in which he 
gyrated was to all intents a dynamometer, capable of 
measuring his muscle and working up his wind 
with all needful accuracy. The admiration of the ostlers 
rose in proportion as the “duty” was exceeded, and the 
expenditure of whipcord was a variable, but ascertainable 
quantity, corresponding to any diminution of the equine 
effort. 

Watt ascertained, for himself, the average working 

ower of the horse, and in building engines to replace 

orses he proportioned them accordingly. He confined 
himself to a pressure of 71b. per square inch, and his engines 
worked at a speed of piston varying, according to the 
length of stroke, from 160 ft. with a 2 ft. stroke to 256 ft. 
with an 8 ft. stroke. The pressure being always the same, 
or nearly so, and the speed, for each length of stroke, 
being practically constant, the horse-power of an engine 
was virtually a measure of the capacity of the cylinder. 
When, however, higher pressures were adopted, and a 
quicker speed of piston attained, and when, consequently, 
an engine of dimensions corresponding to, say, 5U-horse- 
ower, cameto work up to 60,80, 100 or more horses-power, 
it was still made and sold upon the tradition of 7 lb. pres- 
sure and the original speed. The cylinder and stroke had 
not been altered, perhaps, but the bearings had been en- 
larged and lengthened, the piston, connecting, and other 
rods stiffened, and the strength of the boiler and the ex- 
tent of heating surface correspondingly increased. What 
the old standard of nominal power, being still retained, was 
intended tosignify, either dynamically, mechanically, com- 
mercially or otherwise, we cannot divine. The engine, with 
ahigher pressure, would do more work, consume more coal, 
and cost more for attendance, whilst it also cost more at the 
outset than an engine which, rated at 50-horses power, 
could work up to that power only. It is hardly necessary 
to say that the proportion between nominal and indicated 
power is exceedingly variable; it was thought remarkable, 
fifteen or twenty years ago, if an engine indicated more 
than twice its nominal power. Now, the indicated is often 
three, four, five, and six times the nominal power. Thus, 
the Encounter, Government steamer, works up to two indi- 
cated for every one of nominal horse-power; the Agamem- 
non works up to three times her nominal power; the 
Undine, four to one; the Banshee, five to one; and the 
Elfin, six to one. The Banshee’s engines, of 350 horse- 
power nominal, work up to a greater power than the old 
800-horse (nominal) engines of the Retribution. In the 
commercial steam marine, a proportion of at least four to 
one is common, engines of a so-called power of 800 horses, 
working up to from 3,200 horses to 3,500 horses. The new 
Holyhead and Kingstown boats are rated at 700 horses, and 
work up to 3,500. 

It is not, of course, to be forgotten that a “ nominal horse- 
power” is a commercial standard, by which engines are 
bought and sold. Even here, however, the standard is 
arbitrary, and indeed practically ignored. An engine 
builder may price his engines at £50 per nominal horse- 
power, but inasmuch as he has always to build with 
reference to the ultimate duty of the engines, he really 
bases his price upon that duty. In other words, he will 
demand a higher price fer an engine of 100-horse nominal, 





which shall work up to 600 actual, than for one of the 
same nominal capacity which shall work up to but 300 
actual horse-power. Whatever a builder may sell his 
engines for, per “horse-power,” he seldom estimates the 
power at all in determining its prime cost. An engine 
may cost £6,000 in its construction, and the maker may 
decide to ask £8,000 of the purchaser. This decision can- 
not be supposed to be made with any reference to horse- 
power per se, although the builder may, in order to humour 
an antiquated conceit, divide £8,000 by the number 200, 
representing an imaginary horse-power, and charge £42 
per horse-power to the buyer, the odd £2 covering the 
arithmetical effort required in the computation. Now, it 
would be just as reasonable to sell a house upon an estimate 
of its nominal capacity for lodgers, or a carriage according 
to the number it could be supposed to accommodate. 
This absurd fiction of “ nominal” horse-power is not applied 
to locomotive engines, although portable engines are 
rated according to something known as “ nominal horse- 
ote a 60-horse engine selling, generally, as a7 or 8 
1orse-power. A first class locomotive, capable of working 
up to 800-horse power, would be rated at about 60-horse. 
It is, indeed, with high pressure non-condensing engines 
that this unmeaning standard of nominal horse-power 
appears in its greatest absurdity. A Scotch builder, in 
offering a class of engines to work at 150 lb. pressure per 
square inch, rates a 7 in. cylinder, 18 in. stroke, as 6-horse 
power; an 8 in. cylinder and 20 in. stroke, as 8-horse; a 
10-in. cylinder and 24-in. stroke as 10-horse ; a 12-in. cylinder 
and 30-in. stroke, as 12-horse; a 14-in. cylinder, 30-in. 
stroke, as 15 horse; a 16-in. cylinder, 33-in. stroke, as 
20-horse; and an 18-in. cylinder, 36-in. stroke as 25-horse. 
The latter, working at 150 Ib. steam, and with only 300 ft. 
of piston per minute, would indicate 350 horses! 

To increase the confusion, there are at least four or five 
different rules in regular use for estimating nominal horse- 
power. He who supposes that this term represents the 
actual capacity of the cylinders, if nothing else, is griev- 
ously in error. Thus, in the navy the Algiers has four 
61-in. cylinders, 39-in. stroke ; and the Cwsar and Colossus 
have each but two cylinders, of an effective diameter of 
58 in. and 39 in. stroke. Yet the first-named vessel is 
rated at but 450-horse power, whilst the last two are rated 
at 400. ‘The engines of the Conqueror, which have only 
the same effective capacity of cylinders as the Algiers, are 
rated at 800-horse. ‘The Orlando’s engines, rated as of 
1,000-horse power, have less cubic contents in their cylin- 
ders than those of the Duke of Wellington, which are 
rated at 700-horse. There is a London rule for estimating 
horse-power, there is a Leeds rule, and there is a Glasgow 
rule; and, besides all these, there is the Admiralty rule, 
which is to multiply the square of the cylinder’s diameter 
in inches, by an assumed velocity of piston, and divide the 
product by 6,000. The assumed velocities are 196 ft. per 
minute for a 4-ft. stroke, 204 ft. for 44-ft., 210 ft. for 5-ft., 
216 ft. for 54-ft., 222 ft. for 6-ft., 226 ft. for 64-ft., 231 ft. 
for 7 ft., 236 ft. for 74-ft., and 240 ft. for an 8-ft. stroke. 

By this rule a pair of Penn’s “trunks,” of 100-in. cylin- 
der, rate the same as a pair of piston-rod engines of the 
same diameter, the latter having at least one-fourth more 
effective area of piston, and, at the same working pressure, 
one-fourth more power. 

When the brokers of the Galway Company commenced, 
two years ago, to advertise the regular woking power in- 
stead of the fictitious nominal power of their boats, there 
were many remonstrances in the leading journals. So long 
as nominal horse-power is advertised, for {purposes of 
general comparison, the very indefinite character of this 
standard became, perhaps, too apparent when actual power 
was, for once, interpolated. The West India Company 
have a ship—the La Plata—and the Cunard Com- 
pany another—the Arabia—each having 103-in. 
cylinder engines, of 9-ft. stroke, rated at 1,000-horses, 
whilst the Persia, of 1004-in cylinders, 10-ft. stroke, 
and of much greater actual power, is rated at 850 horse- 

ower. The American steamers advertised in our ports 

ave their horse-power rated upon a much higher standard of 
estimation than any one of the various standards adopted 
here. The Adriatic has been advertised as of 2,000 horse- 
tat her working power being about 4,000 horses; the 
fanderbilt, working to from 3,500 to 4,000 horses, has 
been advertised at 2,000 also, her cylinders being 90in. and 
12 ft. stroke. The Fulton and Arago, with two 65-in. 
cylinders, 10-ft. stroke, and working up to 1,500 horses, 
are advertised as 800, although by the Admiralty rule 
they would rate at but about 350 horses. 

A needless distinction can only tend to confusion. The 
term horse-power is in itself indefinite enough, without 
complicating it with imaginary distinctions. Smeaton’s 
“ horse-power” was very different from Watt's, and Mr. 
Field once worked a stout Irishman for about two minutes 
up to an indicated horse-power. Without dwelling further 
upon the various aspects of the case it is sufficient to state 
that “nominal horse-power” expresses nothing whatever 
with any degree of accuracy, neither the capacity of the 
— nor even, indeed, its effective diameter—neither 
the relation to the indicated power, nor the cost or work- 
ing expenditure of the engine. It is only, indeed, by a 
fiction that engines are sold by the horse-power, since the 
price, in that term, is but the accidental quotient obtained 
xy dividing a predetermined gross price by an arbitrary 
number, the purchaser having immediately to reconvert this 
abstraction into the round sum from which the seller had 
just before obtained it, the real consideration of the price 
cing directed to its whole amount, precisely as in the 
ease of locomotives. ‘The term “nominal horse-power” 
no longer enables a purchaser to decide for himself, as it 
once did, the actual class of engine required for his pur- 
pose, nor, indeed, will different makers in different parts of 
the kingdom, rate the same engine at the same nominal 
horse-power. Knowing the inveteracy of habit, we do not 
expect to see this meaningless standard of no power dis- 
carded at once; but it will be, perhaps, sometime. At all 
events, we hope Mr. Bourne’s proposed “ nominal pressure” 
of 21 lb. per square inch will never be adopted for high 
pressure engines, but that they may be ungrudgingly 
credited with the power which they may actually exert. 


fy 
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AMERICAN LABOUR-SAVING MACHINERY. 


A paper, the conclusion of which appears elsewhere in 
our present number, was lately read at the Society of Arts 
on American Labour-Saving Contrivances. The general 
tendency of the paper may be taken to show that the in- 
ventive genius is more abundant and productive in America 
than here, and, in regard to a class of minor, although ex- 
ceedingly useful, inventions, this may be so. The nature of 
the paper is such that many engineers and mechanics would 
be led to expect it to discuss those more prominent and 
generally recognised inventions which are the bases of im- 
portant manufactures and of heavy engineering operations. 
In this respect the Americans do not appear to advantage, 
and we must attribute to the inability of an Oxford man to 
deal properly with such matters, rather than to any intended 
reserve, the silence of Dr. Eddy on this most important 
branch of the subject in question. Those great inventions 
upon which the iron manufacture and the cotton manufac- 
ture are based are, of course, almost purely English, and 
some of them appeared, indeed, before the American colo- 
nies sat up for themselves. Contemporaneous with Watt’s 
great invention of the steam-engine was Arkwright’s spin- 
ning-frame ; and, shortly afterwards, appeared Crompton’s 
mule, Hargreave’s jenny having been produced still earlier. 
Then followed Cort’s grand inventions of puddling and 
iron-rolling, and close upon these Cartwright’s power-loom 
patent, followed within a few years by Horrocks’ inventions 
in the same line. Symington’s steamboat was not only 
prior to Fulton’s, but its success was the starting point of 
steam navigation here, Fulton, who found it necessary to 
provide himself with an English engine, having in no 
material respect influenced the introduction or arrangement 
of British steain-vessels. Murdock’s and Winsor’s gas- 
lighting inventions, and all important subsequent inven- 
tions in the same line, originated here. The sugar-boiling 
process of Mr. Howard, and the locomotive by Trevithick, 
were English inventions. So were those of calico printing, 
the slide lathe, the planing machine, and the slotting 
machine, the second by Maudslay, and the two last by | 
Roberts. ‘The power printing-press originated here ; | 
Roberts’ self-acting mule, Neilson’s hot-blast, and Ste- 
phenson’s locomotive, all of which followed soon after, were 
trom the same stock. Mr. Fox Talbot invented the photo- 
graph. Professor Wheatstone and Mr. Cooke had their 
telegraph at work before Morse’s was known, and that of 
the latter has made but moderate headway even yet in this 
country. ‘The screw-propeller was first invented and used 
here. Eyen the reaping-machine was first invented here, 
and the evidence recently given in America upon 
M‘Cormick’s application foran extension of his patent, proved 
that his additions to the original invention had been 
almost inappreciable. Colt’s pistol was, in substance, an 
old English invention, and but for the necessities of the 
frontier settlers in America, and the desperate habits of 
the inhabitants of the Southern and South-Western States, 
the “revolver” would hardly have attained importance on 
its reproduction on the other side of the Atlantic. It is 
indeed much more difficult to say what has really been 
invented in America than to show what has not been first 
produced here. 

In the application, even, of most of the great inventions, 
the Americans are altogether behind us, not only in the 
extent of use, vut in the actual character of the machinery 
which they employ. An American cotton mill of 20,000 
spindles (there are no great number of that size in the 
States) will not produce the quantity of goods which a 
Manchester mill, with the same amount of machinery, 
will turn out. In the iron trade the Americans have 
some very large furnaces, running off a great quantity of 
metal, but their rolling mills and forges, although making 
iron of occasional excellence, seeds nothing of the 
uniformly reliable quality of Lowmoor or Bowling. The 
Americans do not make steel of regular quality. Their 
railways, owing, perhaps, to the want of means, are 
of a very inferior kind, although it is, we think, a fact 
that, for rough lines, the American locomotives are superior 
to our own. Their engineering tools are generally too 
light, and, with but few exceptions, of inferior quality. 
Mr. John Anderson, the able superintendent of machinery 
in Woolwich Dockyard, remarked particularly upon this 
fact. ‘The amount of work which a given number of men 
at any of the New York engineering shops can turn out 
will bear no comparison to what the same number 
of men, even less skilled, would produce in an English 
workshop. An American planing machine, however large, 
or whatever the class of work, seldom cuts with more 
than one tool, those machines on which two tools are 
employed constituting, by comparison, but a very small 
number. ‘The Americans employ upright boring mills to a 
much greater extent than is the case here, and, as they 
allege, with great success. The boring of 168-in. cylinders 
for the Ericsson caloric ship would have resulted, doubtless, 
in considerable springing had they been bored horizon- 
tally. The boring mill most in favour in America was 
er here, however, by Mr. J. G. Bodmer, in 1839. 

iveting machines are but little used in America; the 
slotting drill has been introduced there only within the last 
two years. The band-saw has not been “adopted, and, as 
Americans are not entirely free from prejudice, there are 
plenty who will not believe that it can work. The 
hydraulic crane has been adopted in but one or two esta- 
blishments. Gas making is wretchedly managed in America. 
The coal averages about fifty per cent. dearer there than here, 
and the price of gas is nowhere under 6s. 6d., generally 9s. 6d., 
and in one case £1 12s. a thousand! Clay retorts are 
only just being introduced, all the arguments pro and con., 
with which we were edified fifteen or twenty years ago, 
when Mr. J. B. Neilson first used clay retorts here, being now 
revived in America. As for prejudice, indeed, and that, 
too, of the most iecemenabecldillle kind, the Americans 
have indulged in it in respect of iron ships and iron 
bridges ; and with many in America there is a still existing 
—— against the screw-propeller. American engineers 

ave contended that the joints of iron ships could never be 
kept tight, ard it has been reported and believed in the 
States that the Persia generally crosses the Atlantic with 





10 ft. of water in her hold. It was once settled by the 
Americans, as lately, too, as 1853, that iron ships were im- 
racticable on account of fouling. Iron ships have since 
— constructed, however, in New York, Philadelphia, 
Wilmington, and elsewhere. The prejudice against iron 
bridges was founded ostensibly on apprehensions of danger 
—a ground of alarm truly amusing when the tumble-down 
character of the timber bridges on American railways is 
considered. It was mentioned, at the discussion at the 
Society of Arts, that turbines were being largely substi- 
tuted in America for other kinds of water-wheels. It is 
the fact, however, that the Jonval wheel, which has been 
most generally introduced, has been brought into favour 
through the efforts of a French gentleman resident in 
America, and formerly with Keechlin and Co., of Mul- 
house, who first brought out that wheel. The Fourneyron 
wheel has been developed in America more through the 
efforts of an enthusiastic translator from the French, 
Mr. Morris, than from any other cause. 

But it is a fact, after all, that a newinvention meets with 
greater favour in America than here, that is to say, there is 
a greater willingness to introduce it. The reason is obvious. 
Vested interests, there, are of nothing like the extent or 
importance which distinguishes them here, and, besides, 
from the jack-at-all-trades training and habits of the 
Americans, there are no classes whose existence apparently 
depends upon non-intervention with their modes of labour. 
Were the conditions of capital and labour at allalike in the 
two countries, Englishmen, asa class, would be as hospitable 
as Americans to new inventions. When an invention does 
take here, however, the profits are generally far greater 
than they are in America. 


FRICTION OF PLATES IN STEAM. 

WE have received a number of communications in conse- 
quence of the recent appearance, in our weekly column of 
“Notes and Memoranda,” of a statement to tiie effect that 
the friction of two smooth surfaces (those without ports or 
openings being intended) was no greater when moved upon 
each other, under any pressure of steam, than when 
similarly moved in the open air, or in avacuum. We were 
induced to test this matter by actual experiment about ten 
years ago, and the result was as we have stated. We have 
since learned from a number of other engineers that they had, 
in the same manner, ascertained the same fact. It is useless, 
therefore, to contradict it upon mere @ priori reasoning, 
and those who cannot be otherwise convinced must be left 
to find out, by actual trial, that it is a fact. We have been 
a little surprised that the reason for the phenomenon in 
question, if it be a phenomenon, should have been so 
generally overlooked, inasmuch as, from the manner in 
which the subject was first presented to us, it appeared to 
us impossible that the friction between any pair of ordi- 
narily finished plates should be increased by any pressure 
of steam whatever. Thus it appeared evident, beyond all 
doubt, that the action of steam and that of air must be 
identical with respect to their penetration between two 
apparently smooth surfaces (for, mathematically, there 
cannot, perhaps, be such a thing as a smooth surface of 
measurable extent, since all matter is supposed to consist of 
minute atoms, which are never in actual contact, and which, 
if spherical, as these atoms are supposed to be, could not 
present a smooth surface, even if they were in contact with 
each other). Regarding air alone, it is very evident that it 
does penetrate generally between surfaces in contact, 
since if it did not the friction due to its own weight, 
of nearly a ton on each square foot, would be im- 
mediately added to that which, as ascertained in 
many cases, does not amount to one one-hundredth 
or even one one-thousandth of that weight. Thus, 
an iron plate, a foot square and an inch thick, will 
weigh 40 lb., and its friction on another plate of the same 
metal may amount tofrom 1b. to 20 lb., according to cireum- 
stances of lubrication, &c. But the pressure of the atmo- 
sphere upon such a plate, with the barometer at 30 in., 
would be no less than 2116°8 lb., and were the air absolutely 
excluded from between the plates their mutual friction, 
under the range of circumstances just supposed, would be 
from 50 Ib. to nearly half a ton. This very wide range 
of friction is assumed, inasmuch as, with good lubrication, 
the friction between two metal surfaces has been often 
reduced to one-fortieth of the weight; whilst, on the other 
hand, notwithstanding the common supposition that the 
friction of locomotive driving-wheels is but from one-sixth 
to one-tenth of the weight, there are abundant instances in 
which, from the known weight on the wheels and the 
ascertained resistances overcome, the “ adhesion” must 
have been from one-third to two-fifths of the weight. The 
fact that an iron plate, a foot square, and weighing only 
40 Ib., has not been found to move with a friction of even 
50 Ib., still less that of several hundred or a thousand 
pounds, affords conclusive proof that the air is not excluded 
from beneath it, however closely it may be fitted to another 
surface. : 

If, however, an opening be made through either of the 
plates in contact, this opening communicating with a 
vacuum on the other side, a certain amount of friction due 
to atmospheric pressure, would be at once manifested on 
moving the plates one upon the other. The pressure, thus 
brought into play, would not be due, however, to the 
whole area of the plate, although it might be greater than 
that corresponding to the area merely of the opening. ‘The 
air between the plates cannot be supposed, if the fitting be 
good, to be in rapid motion, or swiftly flowing between 
them, inasmuch as the friction of its own passage would 
be too great to permit this. If the air could move rapid!y 
between the plates their friction would then be due only to 
the unbalanced pressure corresponding to the area of 
the opening. In the absence of such rapid movement, 
the air, between the plates, immediately around the open- 
ing to the vacuum, forces itself out faster than additional 
air can follow to take its place, and according to the extent 
of this abstraction of air from between the plates will be 
the atmospheric — actually ntiah upon their 
outer surfaces. If steam be substituted for air, the case, as 


already remarked, will not be altered. 
The fact that steam insinuates itself between the piston 





packing and the bore of the cylinder, even when both are 
in perfect order, and, condensing in the interstice, often suf- 
fices for all purposes of lubrication, is one among many 
proofs of the penetrative power of steam. We have seen 
many engines, both land and marine, in which no oil or 
tallow is ever admitted to the cylinders, beyond the exceed- 
ingly small quantity which may enter at the piston rod 
stuffing-boxes, and which have worked successfully for 
years, the internal wearing surfaces acquiring and retaining 
a mirror-like smoothness. We doubt if with superheated 
steam, or even, perhaps, where a steam jacket is used, 
lubricating material could be dispensed with, but where 
there is opportunity for partial condensation, as there 
generally is in unjacketed cylinders working steam not 
superheated, the fact that steam may be used with entire 
success as a lubricant has been abundantly demonstrated in 
practice, and the fact proves the penetration of steam into 
so-called steam-tight joints, notwithstanding that the actual 
leakage of steam through the joint may be imperceptible. 
It is in the same way that gases or air sealed up in india- 
rubber bags will invariably escape, after a time, by 
“exosmose.” The oxygen of the air penctrates the mem- 
branes of the lungs, in reaching the blood, although these 
membranes are of sufficient substance to prevent the pas- 
sage of the blood outwards. 

The greater the pressure of steam or air in contact with 
closely-fitting plates, the greater, of course, is the power of 
penetration of the steam or air between the plates. So, 
too, as the pressure is increased does the force increase 
whereby the particles of steam or air escape from between 
the plates into neighbouring openings in which a lower 
pressure or a vacuum is maintained. Were there no air or 
steam between the faces of a slide valve and the valve seat, 
a “ balance piston,” intended to take off all the friction of the 
valve, would require to have the same area as the back of 
the valve itself. If a balance-piston were made of such 
size, however, the valve, as has been abundantly proved by 
practice, would be lifted and held away from its seat. If 
the balance-piston were of an area equal to that of the in- 
duction ports, added to that of the cavity of the valve, 
measured on its face, then, as practice has proved, there 
will still be some friction, and even when the cavity of the 
valve stands over one or the other induction port, so as to 
reduce the apparent area of unbalanced pressure, the valve 
is not lifted. Hence the friction, or that to which it is pro- 
portionate, the unbalanced pressure on the valve, is less than 
that due to the whole area of the back of the valve, whilst 
it is greater than that due to the ports and cavities only 
under the valve. It is as much greater than is due to the 
latter as the surfaces, from between which intervening par- 
ticles of steam escape into the ports and cavities faster than 
they can be replaced, are greater than the united area of the 
ports and cavities, and it (the friction) is as much less than 
that due to the whole area of the back of the valve as the 
surfaces between which steam can penetrate faster than it 
can escape are less than the area of the back of the valve. 

The balance-pistons once employed by Mr. Gooch to take 
the pressure off the slide valves of some of his locomotives 
were 12 in. in diameter, having an area, consequently, of 
1131 square inches. The valve measured 15 in. over all in 
one direction, and 11 in. in the other, having a total area of 
165 square inches. The steam ports were 13 in. by 2in., and 
the exhaust ports 13 in. by 3} in., the bridges between the 
ports being # in., and the lap at each end 1 in. Instead of 
the exhaust port, the cavity in the valve would afford the 
proper measure of the space, actually subjected to pressure, 
between the steam ports, and this was 13 in. by 4] in, 
giving, with the two steam ports, a total area, obviously 
subjected to unbalanced pressure, of 115-375 square inches. 
When, however, the valve was moved so far as to bring 
either steam port under the cavity, the area just referred to 
would be reduced to 81} square inches. Now, whilst a 
14}-in. balance-piston, having 165 square inches area, 
would, if moving freely, have instantly lifted the valve in 
any position, a 12-in. piston did not, we believe, when 
standing where the area of ports, &c., in actual communi- 
cation with the atmosphere, was only 81} square inches. 
In Mr. Bourne’s propeller engines, with steam ports, each 
24 in. by 44 in., presenting, together with the cavity in the 
valve, an area of at least 360 in., a 21-in. balance-piston, 
having an area of 346% square inches, was not only suffi- 
cient, but when the steam was exhausting the piston lifted 
the valve from its seat, notwithstanding that its whole area 
was more than 560 square inches. 

The extent to which the steam, always intervening be- 
tween apparently smooth steam-valve surfaces, escapes into 
the exhaust passages faster than additional steam can 
follow it can be determined only by experiment, but there 
is every reason to believe that it is only this extent which 
is to be added to the area of the two steam ports and that 
of the cavity, in the valve, to determine the area of un- 
balanced pressure. Beyond the extent of the surfaces from 
between which steam will escape faster than additional 
steam can follow, it cannot make any difference, so far as 
friction is concerned, however wide may be the lap of the 
valve. 

HIGH PRESSURE CONDENSING ENGINES. 

Who is Mr. Thomas Craddock, and what has he in- 
vented? Many, who have read that gentleman’s extraor- 
dinary letters in THE ENGINEER, especially one in our 
last number, have doubtless asked these questions without 
eliciting any satisfactory answer. When a man asserts, as 
Mr. Craddock does, that he is the author of an invention, 
the advantages to be derived from which “are greater, 
and more universal than, by comparison, were those (in- 
ventions) of Savery, Newcomen, Watt, or Trevithick,” we 
may as well examine his claim, extravagant as it appears. 
Mr. Craddock took out his first patent on the 16th of 
March, 1840, and in his specification he described himself 
as a farmer, of Broadheath, Radnorshire. The subjects of 
his patent were, first, a contrivance for converting circular 
into rectilinear motion; second, the giving motion to the 
tubes,. collectively, of surface condensers; and, | third, a 
water-tube boiler. Neither of these projects, so far as we 
are aware, has been adopted in any practice beyond that 
of Mr, Craddock himself, although he claims as his the 
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complicated apparatus known as Rowan’s condenser. In 


this the tubes are stationary, and a revolving paddle is 
employed to stir the water in contact with them. Whe- 
ther known as Craddock’s or Rowan’s, this condenser is, 
in our opinion, an unworkmanlike job, greatly inferior to 
a number of others, where Hall’s or David Napier’s con- 
densers have been improved in the joints. The boiler ap- 

ears to have been much the same as that patented jointly 
= Sir Charles Dance and Mr. Field, some years before 
Mr. Craddock’s claim. Both Dance’s and Craddock’s 
boilers consisted of water tubes so arranged as to form the 
enclosure of the fire-box, and to serve also as fire-bars. 
Although somewhat different in appearance the arrange- 
ments were, so far as we can discover, identical in sub- 
stance and effect, whilst as for the use, per se, of water 
tubes in steam generators, Perkins, Griffith, Macerone, 
and others, had many years the start of Mr. Craddock. 
Mr. Craddock’s second patent was dated the 3rd of De- 
cember, 1846, and expired, therefore, only some four 
months ago. It is upon this, we believe, that he founds 
his principal claim as the greatest modern improver of the 
steam engine. In dissecting the patent the first of the 
eight or nine separate claims is drawn with considerable 
subtlety, being, to wit :— 

“First, I claim the double cylinder high pressure ex- 
“pansion and condensing steam engine, with its various 
“ appendages, described under the first head of this speci- 
“ fication, in the general combination and arrangement of 
“parts of which the same consists, whereby high pressure 
“steam is worked expansively in conjunction with a 
“vacuum and the condensation of the exhaust steam, by 
“the external application of the atmosphere to the con- 
“denser, and the retention of the water of condensation, 
“and other advantages are secured; that ts to say, in so far 
“as regards the angular set given to the double cylinders, 
“and the connecting of them to one crank pin, the boiler 
“and furnace, the damper or steam supply regulating ap- 
“ paratus, the steam chest, the condenser (which may be 
“ cooled by water in some cases, instead of the atmosphere), 
“the air pump and the steam valves.” 

The second clause of the claim covers the above, “ whe- 
“ther carried out according to any of the particular 
“arrangements described in this specification, or by any 
“ other equivalent arrangement.” 

Now, whatever may be the apparent subject of these 
claims, they are expressly limited, not to the invention or 
use of high-pressure expansive condensing engines, but to 
the connection of double-cylinder engines, of that class, to 
a single crank pin, and to a few minor and now unused 
details. By double-cylinders we are not to understand the 
ordinary arrangement of two separate cylinders, both 
working their steam direct from the boiler, for the elder 
Brunel patented—as long ago as 1822—the coupling of 
a pair of such engines to a single crank pin. The double 
cylinders specified by Mr. Craddock are those employed in 
Hornblower’s and in Woolf’s arrangement, where the 
steam is expanded from one into the other. Now it is 
upon the claims in question, of his patent of 1846, that 
Mr. Craddock is understood to assume to himself the credit 
of the first invention of the high-pressure expansive con- 
densing engine, the introduction of which is now engaging 
so much attention. The best proof, perhaps, that this in- 
vention is not his, is that his patent claim specially limits 
him to a particular mode of connecting such engines to one 
crank pin, when, and only when, Woolf’s double cylinders 
are employed. Inventors are seldom given to making 
needless limitations, in specifying their claims. 

Oliver Evans worked steam of a pressure of above 
100 lb. per square inch, in 1787. In 1804 he published his 
“Young Steam Engineer’s Guide,” a copy of which work 
may be found inthe Patent Office Free Library; and, 
considering the state of the science of steam engineering 
fifty-seven years ago, this work may be said to be at once 
profound and philosophical, and it still is, in many respects, 
the best treatise extant on the use of steam. Evans recom- 
mended pressures of from 150 lb. to 200 1b. per square 
inch, and he worked steam of such pressures in what was, 
in his day, an extensive engineering practice. Trevithick, 
also, worked high-pressure steam, and was an ardent ad- 
vocate for its general adoption. Watt demonstrated, still 
earlier than Evans, the capabilities of expansive 
working, and, what is stiil more to the purpose, 
the expansive working of high pressure steam in 
condensing engines was common in Cornwall long before 
Mr. Craddock obtained his patents, whilst the expansive 
working of still higher pressures in non-condensing loco- 
motives had been reduced to successful and general practice 
by John Gray. Arthur Woolf (more than forty years 
before Mr. Craddock) had also, in specifying his double 
cylinder engine, set forth the advantages of high pressure 
expansive condensing engines, although he proceeded upon 
the erroncous assumption (which he pretended to have 
verified by experiment) that steam of 40 Ib. above the 
atmosphere would, in expanding forty-fold, retain a final 
pressure equal to that of the atmosphere. Woolf’s notion, 
indeed, was that, for each pound pressure per square inch 
above the atmosphere, steam could be expanded by as much 
as its original volume, still retaining the atmospheric pres- 
sure. In the beginning of 1829 John Udney, in repatent- 
ing Woolf’s double-cylinder engine, stated that steam of 
from 60 Ib. to 120 ib. pressure might be worked with ad- 
vantage, the steam, on its final expansion, being con- 
densed as in ordinary engines. Udney explained, how- 
ever, that the steam might be discharged, without conden- 
sation, into the atmosphere, as in ordinary high pressure 
engines. 

Vatt had patented atmospheric surface condensers for 
road locomotives, and Hall and David Napier had brought 
water-cooled surface condensers into considerable use long 
before Mr. Craddock had left his agricultural pursuits in 
Radnorshire. In looking beyond the results of anterior 
practice there was little left to Mr. Craddock but the 
monopoly for his single crank pin connection of a well- 
known class of engines, and this monopoly he did not 
neglect to secure. ‘The patent was one of the class known 
as “ combination patents,” although a few novel details were 
introduced. There is no room for doubt that several 








engineering firms have made themselves liable by the in- 
fraction of his rights in this respect. 

Such is the strict lawyer-like view of Mr. Craddock’s 
case. If, as is, we think, probable, Woolf’s double cylinder 
arrangement is to be ultimately rejected in connection 
with high-pressure condensing engines, then there is 
absolutely nothing left for Mr. Craddock, for we cannot 
think that his condenser will ever work its way into use. 
When we come to look upon Mr. Craddock, however, as an 
ardent advocate, and a practical introducer of the kind of 
engine in question, he then claims our respect and sym- 
pathy. That he struggled hard, applying all his fortune, 
faculties, and time to the work he had undertaken, is most 
true. He met much opposition from ignorant and pre- 
— men who, not caring to discuss the originality of 

is plans, condemned them, off hand, because they were 
revolutionary. The apostle of an adopted creed which, 
whilst bitterly opposed, is carelessly attributed to him as 
original, may, after a while, forget that it is otherwise. 
Mr. Craddock, we conclude, has done so, for he cannot be 
expected to forget how his plans were denounced, and how, 
all alone, he stood up in their defence. Here he appeals to 
our sympathies, the more so because he has lost almost 
everything in the world except his good name, in the un- 
equal strife. He is, indeed, a martyr to a cause the truth 
and grandeur of which are but just being generally 
acknowledged, and the most, perhaps, that those who have 
learned to profit by his labours will accord to him is the 
empty credit of having agitated or “ventilated” the sub- 
ject of the economical use of steam. Every week brings 
forth a list of untenable patents, for contrivances 
which are in some way accessory to the reformed 
practice, and which, whatever their value, Mr. Craddock 
used long ago. ‘This, of course, heightens his dis- 
appointment, and leads him to believe, as he does, that 
the world has conspired against him, when the truth is 
that, beyond a few individuals, he is almost unknown. 

What is to be done? There are details, employed by 
several engineering firms during the last five or six years, 
the use of which is secured by Mr. Craddock’s patents. 
Whilst none of these can be in any way inflated to cover 
the broad ground which he has accustomed himself to 
regard as his own, they may be supposed to have a certain 
value. This, these firms should acknowledge, and tender 
proper royalties, therefor, which would, we think, secure 
for Mr. Craddock a comfortable living, the least compen- 
sation which could be made for all his labours and losses. 
If this act of simple justice be not voluntarily rendered, 
we have our clumsy and costly legal system to thank that 
it cannot be otherwise recovered. 

BOILER EXPLOSIONS. 

ON another page we have transcribed from an American 
paper a paragraph formidably but hardly congruously 
headed “ Encyclopzdias and Explosions.” We do not thus 
distinguish it in consequence of any importance, in such 
matters, of the authority from which it emanates, but 
because, to use an expression which occurs somewhere in 
the paragraph in question, “ the truth should generally be 
defended when plausibly assailed.” The assault is, in this 
case, however, so far from plausible that the assailant ven- 
tures to condemn a carefully elaborated and consistent 
theory, by denying a notorious phenomenon. Against 
even so clumsy an attack our defence of “ truth,” although 
it may bring us no great credit, may not be altogether 
amiss. 

It is well known that steam, of say 100 Ib. pressure, if 
discharged into the atmosphere, escapes with a velocity ap- 
proaching 2,000 ft. per second, or more than twenty-five 
miles per minute. This fact alone, were there no practi- 
cal results to corroborate the conclusion, would show that, 
on the sudden occurrence of a rent, presenting several 
square inches of opening above the water line, in a steam 
boiler, the steam would be discharged, and its pressure 
consequently removed from the heated water below it, in an 
almost inconceivably small space of time. A locomotive 
cylinder, when the engine is running at a very high speed, 
is known to discharge its steam—through all the sinuosi- 
ties of the passages and notwithstanding the gradual 
opening into the exhaust port—in a period of time not 
greater than the one-fortieth part of one second. That is 
to say, in running with a 7-ft. driving wheel at seventy- 
five miles per hour, a speed occasionally attained on 
English railways with wheels of that diameter, each cylin- 
der is exhausted ten times every second, and the indicator 
diagram proves that the actual period occupied in each 
exhaustion is less than one-fourth that of the whole stroke, 
or less than one-fortieth of one second. ‘This rapidity of 
the outflow of steam, from vessels in which it is confined 
under considerable pressure, being recognised, we have 
next to recollect that water, to whatever degree it may be 
heated (under a corresponding pressure) above 212 deg., 
will, on the sudden removal of that pressure, very rapidly 
part with a portion of its heat and as rapidly give off 
steam, until its temperature has fallen to 212 deg., after 
which it parts with its remaining heat much more slowly, 
by conduction, through the sides of the containing vessel, 
and by slowly giving off vapour of low tension. ‘Those 
who have had occasion to let off the steam from high 
pressure boilers (without purposely blowing out the water) 
are aware that a vast quantity of steam will escape, and 
a considerable quantity of water disappear, in an exceed- 
ingly short space of time, after which the remaining steam 
will be of atmospheric pressure, corresponding to a tem- 
perature, in the remaining water, of 212 deg. ‘This fact 
has been repeatedly verified, also, by scientific men, by means 
of Papin’s digester,in which the temperature of the contained 
water, heated by confinement to above 212 deg., is reduced 
with very great rapidity by suddenly opening the apparatus 
to the atmosphere. Even Mr. Charles Wye Williams, who 
contends that water cannot be heated whilst remaining in 
the liquid state, has testified to the rapidity with which 
what he terms the “diffused steam” in the water is dis- 
engaged, and the apparent temperature reduced, on the 
sudden removal of the restraining pressure. By heating 
water, in a closed bottle, to 218 deg., corresponding to a 
pressure of only 2 lb. per square inch, Mr. Williams found 
that the escape of steam and the reduction of temperature 





to 212 deg. on the removal of the cork were almost instan 
taneous. 

Considering the known velocity of the escape of steam, 
and of the consequent removal ‘of pressure from heated 
water, in connection with the known rapidity with which 
water, when heated, disengages its steam on’ such sudden 
liberation from pressure, the explanation of boiler explosions 
becomes perfectly obvious in all cases where, in consequence 
of a local defect, a rupture, presenting several square inches 
of opening, suddenly occurs in any part of the boiler above 
the water line. A rupture is not, in itself, an explosion 
nor if it occur in a boiler filled only with steam, or 
containing no heated water, will such a rupture produce 
what can properly be called an explosion. Ruptures often 
do occur below the water line in steam boilers, but, in such 
cases, the water is first blown out, and not until its level 
falls below the rupture can the pressure on the water be 
removed. A rupture and an explosion are, therefore, quite 
distinct from each other, notwithstanding that, in the 
general case already supposed, the former may instan- 
taneously precipitate the latter. It is thus we say that, 
with the sudden occurrence of a considerable rupture above 
the water line, it is easy to explain a succeeding explosion, 
notwithstanding that, at the moment when the rupture 
actually occurs, the boiler has not exploded at all, and, 
indeed, under somewhat different circumstances, is not 
likely to, even under the same pressure. 

The explanation is simply this. However rapid may be 
the disengagement of steam from the heated water, the 
escape of the superincumbent steam is still more rapid, 
since the latter does not meet with the same resistance in 
its escape. Hence, the pressure on the water may be nearly 
or entirely removed before the additional steam, which must 
rise out of the water, has so far overcome the inertia of the 
liquid mass as to follow. When, however, this steam has 
once gained headway—as it must in, perhaps, but a fraction 
of a second after the flight of the steam previously exist- 
ing over the water—the latter is carried with great violence 
against the upper part of the boiler, striking which, its 
weight and velocity give it the character of a tre- 
mendous projectile. A sudden rise of water is known, 
indeed, to attend a very partial removal of the super- 
incumbent pressure in any boiler, especially where the 
steam room is much restricted, or where there is not a 
direct outlet for the steam as it forms in the water. In 
some of Bury’s earlier locomotives the rise of water, on 
merely turning the steam into the cylinders, by means of 
the regulator, was often 8 in. or 10 in.; and, in many 
boilers, the opening of the safety valve will be attended 
with the sudden rise of the water level to above the top of 
the gauge-glass, and above the highest gauge-cocks. 

Such is the explanation of boiler explosions, where, from 
local weakness, a rupture has first occurred, this rupture 
being, as already distinguished, not necessarily an explosion, 
but the inducing cause of such a disaster. That boilers, 
believed to be perfectly sound, often do rupture at the 
ordinary working pressure is perfectly well established, 
inasmuch as a great number of ruptures do occur, below the 
water-line, in steam boilers previously supposed to be in 
all respects safe; these under-water ruptures being seldom 
attended, moreover, with any serious or especially destruc- 
tive consequences. We have, on two occasions, been upon 
the footplate of a locomotive at the time of the occurrence 
of such an accident. The result, in cach case, was merely 
the loss of the water and the stoppage of the train. The 
reports of the inspecting engineers of the Manchester 
Boiler Association show that there are a large number of 
boilers in constant work, the strength of which can be but 
little above that necessary to hold them together at the 
ordinary pressure. That local weakness, however, under 
ordinary pressures, is the only cause of boiler explosions, 
the author of the new theory of explosions has never pre- 
tended, although there are abundant reasons, as disclosed 
by the results of actual examination of boilers at work, 
for supposing that the majority of explosions do occur 
at the ordinary working pressure, and often below it. 
Having thus reviewed the subject of explosions, we may 
now return to the lucubrations of our American contempo- 
rary. In the midst of an assertion that water, heated to 
above 212 deg., will not, on the removal of the restraining 
pressure, give off its surplus heat with any considerable 
rapidity, the following passage occurs :—* It will be no- 
“ticed that, according to the above example, steam of 
* 2,800 lb. pressure would be immediately generated in the 
“ boiler—a preposterous assumption.” We fully admit the 
preposterous nature of the assumption, and have only to re- 
mark that it is solely the assumption of the American journal- 
ist, who was, unquestionably, the first to advance it. How a 
boiler, from which steam is escaping, through a large rent, 
faster than additional steam can disengage itself from the 
heated water, can become the locality of an internal statie 
pressure of 2,800 Ib. per square inch, is to be explained by 
the author of the conjecture only. Mr. Colburn’s expla- 
nation of boiler explosions cannot be made to include or 
in any way to countenance such an assumption. As to the 
supposed impossibility of a rapid transfer of heat, the 
assumption proves the scantiness of the information upon 
which the American dictum was pronounced—sufliciently 
proved, indeed, by the blundering definition of steam as a 
“compound of latent and specific heat and water.” The 
human cuticle is, in itself, insensible, and it can hardly be 
supposed to be a good conductor of heat. Yet, if the author 
of the paragraph in question will place his fingers in a gas- 
flame, or in a pot of boiling water, he may be better able to 
give an opinion of the rate of transmission of heat from 
particle to particle. Dr. Thomas Thomson showed that an 
ultimate particle of lead could not amount to so much as 
the sa wale of a cubic inch in bulk, or, in other words, 
that its diameter was less than the ;\, of an inch. It can 
be easily proved that, in a dilute solution, and under a 
microscope, a grain in weight of iron may be divided into at 
least 70,000,000,000 (seventy thousand million) parts, and 
since there is every reason for supposing that water is at least 
as divisible as iron, who is to detine the “ law of heat trans- 
fer?” Even the apparently slow conduction of heat in 
iron affords proof of the inconceivable quickness with which 
heat must be transmitted from one to another of its 
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millions of millions of atoms, and in water, the transmis- 
sion of heat, in forming steam, need only go on between 
already contiguous atoms, in order to discharge all the sur- 
plus heat, above 212 deg., in steam. That this transmis- 
sion occurs quicker than thought is at least as probable as 
the known instantaneousness with which heat is commu- 
nicated through a mass of gunpowder. As for safety 
valves we quite agree in the deduction that they “would 
“be the most dangerous devices ever invented for boilers,” 
provided only that, whenever they rose from their seats, 
they instantly discharged all the pressure in the boiler. 
That they do not do this is simply because they act very 
gradually, and because of the very small opening which they 
afford. The actual exit area of a large safety valve, when 
blowing off strongly, is seldom more than one or two 
square inches, and the moment the pressure falls below a 
certain limit it closes. 

In conclusion, the paragraph now disposed of eminently 
illustrates the distinguishing shallowness of certain self- 
styled “ scientific” journals, which prate of “due reflec- 
tion” in the absence of, apparently, all reflection whatever 
upon notorious facts and perfectly well established pheno- 
mena. The theory of boiler explosions, first announced in THE 
ENGINEER, and since adopted in the Encyclopedia Britan- 
nica, remains intact, and we hope it may lead to good 
results in promoting the general periodic examination of 
steam boilers and the adoption of those requiring the 
least water. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
THE CITEMISTRY OF TIIE FORMATION AND COMPOSITION OF 
STEEL. 

Sin,—-In your last week's impression is given an extract from the 
Report of Current Transactions of the French Academy of Sciences, 
relating to the chemistry of the composition of steel) The “new 
theory” therein propounded is,in fact, not new. On the contrary, all 
its essential points—its illustrations, its demonstrations, and even 
most its very language —have long ago been fully anticipated. 
This complete anticipation appears in your own journal so far back 
as 1857 (May 29th and June 5th). | attribute no plagiarism to this 
French gentleman, M. Fremy, who at this long subsequent date 
claims this discovery as his own, It is but another instance in 
proof (if proof of so obvious a fact were called for) that the laws of 
matter and its actions are immutable; that he who seeks so to 
handle, for investigation, the phenomena of matter, as to eliminate 
from them some law of action, and give to this low its true expres- 
sion, may do this as well in Paris as in London. For such an issue 
or deduction there must be but one expression if it have been 
followed truly. In other words, this is but another evidence of the 
oneness both of the path and of the issue of scientific truth. 

M. Fremy has investigated these peculiar actions and phenomena 
of nitrogen when brought into juxtaposition with carbon and iron, 
and has arrived at his deductions without being aware that the whole 
question had been so long previously discussed and exhausted, up to 
at least the point he appears to have reached. 'l'here remains yet, 
in relation to this deeply interesting problem, enough to be done to 
stimulate the scientific rivalry of both French and English. 

The following extracts from my paper, read before the Socicty of 
Arts on the 29th of May, 1857, will show the error into which 
M. Fremy has fallen in conceiving himself to be the first to enun- 
ciate this theory :— 

The results of applying to heated iron the following special 
re-agents, when tabulated, will better exhibit the inevitable deduc- 
tions to which they lead. 


. We C (i »*xcess very Yr eleme Z 
1.) pute A'S excess), every other eleme ot | nee 
(2.) Fe + C{Cin excess) + atmospheric air)... Gives steel. 
(3.) Fe + N (gaseous nitrogen)... ... «Leaves iron, 
(4.) Fe + © O (gaseous carbonic oxide) Leaves iron. 
(5.) Fe + H, Cy (oletiant gas)... ... 0... 4. Leaves iron, 
(6.) Fe + H, Cy (in excess) N Hj (ammonia) — Gives steel. 
(7.) Fe +N Cy (cyanogen)... 4. ae eee) Gives steel. 

8.) Fe Koy Fe Cy ‘rrocyanide is- 4s 

(8.) pty, Fe Cys (ferrocyanide of potas- 7 Gilcesstaal: 
(%.) Fe + K, Cy (cyanide of potassium)! .... Gives steel. 
(10.) Fe + KO (potash) os 60 es cee «| eRe. 
(iL.) Fe + K (potassium)... ... eos cee => Leaves iron. 
(12.) Fe + NH3 (ammonia) ...0 4.0...) ee) Leaves iron. 
(13.) Fe + NH; Cl (sal ammoniae)... ... 0... Leaves iron, 

Fe + P t 

(14.) 05 5+ NH3 (ammonia) .... ... .. Gives steel. 

g\ Fete 5 
(15.) 5 5 + NH, (sal ammoniac) ...0 ... Gives steel. 


Now, out of a consideration of these preliminary and merely 
xuiding trials, besides the other deductions they lead to, as those 
have been already stated, there is made apparent one significant fact, 
namely, the invariable co-operation, so far as these trials extend, of 
hoth nitrogen and of carbon in the production of steel; but these 
co-operating in some manner yet to be defined and ascertained. It 
still remains to be determined if this co-operation of nitrogen be a 
necessity in steel making ; or if the apparent invariableness of its 
presence and co-operation will, on a more extended examination, be 
borne out by the evidence of every other process ; and if so, whether 
the nitrogen, conjointly with the earbon, form some combination 
with the iron, and remains there ; or that the nitrogen acts merely as 
an intermediate agent, and that it still remains a chemical fact that 
steel is merely iron combined with carbon only, though nitrogen 
plays an essential part in effecting that combinatior —ngineer, 
May 29th, 1857. : 

The conclusions that to the writer appear to be warranted by the 
previous evidence are :— ’ 

That the substances whose application to pure iron cor vert it into 
steel, all contain nitrogen and carbon, or nitrogen has access to the 
iron during the operation. 

That carbon alone added or applied to pure iron does not convert 
it into steel. 

That nitrogen alone so added or applied does not produce steel ; 
but that 

It is essential that both nitrogen and carbon should be present, 
and that nocase can be adduced of conversion in which both these 
elements are not present and in contact with the iron. 

That nitrogen as well as carbon exists substantially in steel after 
its conversion ; and such presence is the real cause of the distinctive 
physical properties of steel and of iron, in which latter these elements 
do not exist. 

That presumptively, but not demonstratively, the form of com- 
bination is not that of cyanogen (though that compound plays so 
important a part in conversion), but is that of a triple alloy of iron, 
carbon, and nitrogen. 

But that experimental research is yet required to determine the 
relative proportion of elements when their union gives pure steel. 

What in the chemical history of nitrogen is there that is incom- 
patible with its substantial existence in steel in some form analogous 
to other combinations we know it to assume under similar conditions 
with other metals? It is under a temperature as high as that needed 
to melt steel that it combines with carbon to form cyanogen, and 
then with potassium to form cyanide of potassium, and under this 
combination it is permanent so long as kept out of contact with 
decomposing agents, as with oxygen and the elements of water, &c. 

In the presence of our atmosphere, with its affluence in nitrogen, 
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why should we ever ascribe to that element some merely negative 
attributes, or properties serving only to control or modify the more 
vivid action of some other element? Why dwell only on its ozotic 
action, or on its assumed mere modifying action among the pheno- 
mena of animal or of vegetable life? An element existing every- 
where, touching everything, penetrating, permeating, and by dif- 
fusion intermingling itself with every gaseous body it comes in 
contact with, might be supposed d priori to exercise other functions 
(and many) besides the merely negative ones usually assigned to it. 
And, among other speculations that naturally arise out of these 
questions, it is quite impossible that the play of colours peculiar to 
heated steel, the assumption, for example, of the pure blue and the 
purple, may not in reality be due to some phase of development of 
some of the forms of ferrocyanide of iron ? 

We possess another evidence of the use of nitrogen from another 
and unexpected quarter ; it is on record as a practice of the Indian 
“ Wootz” steelmaker that, along with his iron or imperfect steel in 
his melting crucible, he places as his carbon-giving material the 
wood of the Cassia cunidte, and covers the whole with the leaves 
of the Convolvolus laurifolia, both vegetable productions, rich in 
azotised matters. These placed in his closed crucible will give an 
azotised carbon in contact with the metal. And what may have been 
the origin of this far back practice of the East—this, to us, appa- 
rently empirical handicraft of some Indian artificer? Has it 
originally been the fruition of some mere accident or of some 
induction or deduction—or is it a relic of some state of civilisation 
and of science superior to those of the West? The Sheffield artisan 
seeks, even up to the present day, in that which the Indian artificer 
had found out ages ago.—Engineer, June Sth, 1857. 

I trust that the interest attached to the question itself will be 
my excuse for occupying so much of your valuable space. 

Gray’s-inn, April LOth, 1861. CuristoPHer Binks. 





THE GALWAY STEAMERS. 

Sm,—We notice nm your paper of this date a paragraph, under 
the head “ The Columbia,” giving the official trial trip of this 
vessel in Stokes’ Bay, and in which it is stated as follows :—* It will 
be recollected that the Galway boats were promised to go at twenty 
statute miles an hour, and as the power required at twenty 
miles an hour is double that necessary at sixteen, the re- 
sult illustrates the frequent coincidence of great promise and 
little performance.” This paragraph we are sure you will 
see, without explanation, is likely to do us considerable in- 
jury. We, therefore, beg to state that although the speed at first 
promised was as you state, twenty statute miles per hour, the speci- 
fication has been considerably varied since that time, and at least a 
couple of hundred tons of iron put into the boat that was not 
originally anticipated when the contract was made. This, as you 
are aware, will alter the draft, and necessarily the speed, of the 
vessel, Secondly, an error has crept into the report as given in the 
Times, and which has been copied into your paper, viz., with refer- 
ence to the weight of coals on board at the time of the trial trip, 
which exceeded by 100 tons the amount stated, having been 620 tons 
instead of 520 tons. In drawing a comparison between the speeds 
of the Adriatic, or any other oceanic steamers, we think you should | 
have done us the justice to state, as you must have been perfectly 
aware, that no steamer has ever been tried at Stokes’ Bay with all | 
her stores and 620 tons of coal on board. 

The Government officials were perfectly aware of the peculiar 
circunstances of the case when the trial was made; they informed 
us that in their report they would particularly specify the excessive 
draft of water and the weight the vessel had on board. We are sure 
that you will see that the performance of the Columbia is something 
more, under the circumstances, than you would lead the public to 
suppose, 

We give you this full explanation, as we are sure you would not 
willingly do us an injustice. 

Please allow us to add that the Columbia has made her voyage 
with a full complement of stores and 1,200 tons of coal on board, 
from Southampton to Galway, in forty-eight hours. This, we think, 
will speak for itself. MArtIN SAMUELSON AND Co. 

Scott-street Foundry, Hull, April 6th, 1861. 

[ We believe the distance from Southampton to Galway is about 
600 nautical, or 700 statute miles; hence the average speed of the 
Columbia, in going round to her station, was about twelve and a 
half nautical, or 14°6 statute miles an hour. Whatever may have 
been the Columbia’s load on trial, her reported mean draft, 
16 ft. 84 in., was much less than that of the screw steamers Malta, 
Himalaya, Northam, Simla, and Ceylon, when on their trial. The 
Malta made better time than the Columbia, and the other screw 
steamers named, notwithstanding their greater draft, made nearly as | 
good.—Eb. E. | 








SPEED OF TRACTION ENGINES. 

Sm,—-Your correspondent “C. F. T. Y.” has taken so deter- 
minedly hostile a position, and so misrepresented things against this | 
company’s engine, that I can only come to the conclusion that he | 
knows, accurately, nothing about it, or that he seeks to put the case | 
in a false light: unless, to adopt the most charitable supposition, 
that his judgment is biased in favour of another system. But, at | 
any rate, his calculations are entirely erroneous, in actual working, | 
as well as being founded on false data. | 

I need hardly say that when a margin is left between figures it is | 
customary to take the mean average of those given, but in this case 
your correspondent seizes with avidity on the highest mentioned, on | 
which he proceeds to base his calculations, Besides, the calculation | 
he has gone into to show the double gear revolutions of pinion is | 
most unfair, and clearly intended to mislead: for I think even 
“C.F. T. Y.” would not attempt to get a high rate of speed out of 
a traction engine with the pinions in double gear. 

In the engine of whose performances I wrote, the small pinions, 
instead of making nine revolutions to one of the driving-wheel 
when in single gear, make only six, which would reduce the result 
of the writer's figures by exactly one-third. The following, there- 
fore, are the correct tabulated statements :— 

To travel one mile at the rate of twelve miles an hour, gives— 


Diameter of driving- Single gear revolutions 


Revolutions per mile. 


wheel. of pinion. 
6 feet. 280°5 1683 


which in one minute gives— 





Single gear revolutions 


| 
Diameter of driving- | Revolutions in }th of 
: of pinion. 


wheel. | a mile. 


6 feet. 5671 336°6 











thus giving. instead of 504-9 single gear revolutions of pinion, 336°6 ! 

The length of stroke is 10 in. instead of 1 ft., which gives the 
speed of the piston, instead of about 1,000 ft. per minute, as he 
states, only 561 ft. asthe maximum speed I mentioned, viz., twelve 





| forthcoming. 





miles an hour. 

When next “C. F. T. Y.” happens to question any statement 
which he cannot understand I would respectfully advise him to be 
at the trouble to assure himself on the subject before he ventures to 
impeach its truth. 8. H. Lovrtir, Secretary. 

Pal’ Mall E., London, 10th April, 1861. 





Srr,—In last week’s Enorveer there is a letter from “C. F. T. Y.,” 
in which he attempts to disprove the statement put forth by the | 
secretary of Bray's Traction Engine Company, wherein he states 
that the engines of that company have “constantly travelled at from 


| 
| 
| 
| 
| 


six to twelve miles per hour, &c.” I beg to say I have travelled on 
one of Bray's engines at a speed of from ten to twelve miles per hour, 
and part of the road passed over had been newly macadamised, and, 
to my knowledge, there was nothing whatever loose. 

If “C.F. T. Y.” will also refer to the Mining Journal of about 
May 18th or 25th, 1860, he will find a letter from Mr. Goodman, 
secretary to the South Devon Mining Company, stating that at a 
trial of one of Bray’s engines, in that company’s employ, it 
travelled over a mile of undulating ground in less than ten minutes, 
thus giving a speed of from six to seven miles per hour. 

London, April 8th, 1861. | ap 

[This letter must close the discussion upon the subject. The 
whole dispute, first started by “J. E.,” has been one merely as to the 
personal veracity of those taking part in it, and we cannot allow our 
columns to be further burdened with such a discreditable contro- 
versy.—Eb. E.] 








FRICTION OF VALVES UNDER STEAM. 

Sir,—-Permit me to make a few remarks on the letter of your cor- 
respondent “ LL. O..” which appeared in your last. It is well known 
that Messrs. Maudslay and Co. turn out first-class engines, and, 
consequently, that they employ first-class workmen, of whom your 
correspondent may be one; but his conclusion, that no steam ean 
exist between two surfaces because no perceptible quantity passes 
through, is not, in my opinion, philosophical. It seems to me pro- 
bable that if two surfaces of the same metal were in perfect mutual 
contact that not only would no steam pass between them, but that 
they would cohere so as to form one piece, and certainly that no 
unguent could be introduced unless applied before being put 
together. 

Your correspondent further remarks that the appearance of the 
faces show that no steam has insinuated itself between them. Now 
it seems to me that good faces show just the reverse. 

Their smoothness and polish prove that something has existed 
between them. Let “L. 0.” try to rub two dry metal surfaces 
together under pressure. 

The fact that the friction of slides increases as the pressure on the 
backs of them increases, does not serve as an illustration, inasmuch 
as there is clearly an unbalanced pressure equal to that on the 
aggregate area of the ports covered by the slide. 

The use of the compensation ring in equilibrium slides is effectual 
only when a communication exists between the inside of it and the 
atmosphere or condenser, as the case may be. And it is sufficient 
that the inside area of the ring be equal to the aggregate area of the 
ports covered at a time by the slide. 

Although nothing could be more convincing than your own 
illustration, drawn from the effect of the pressure of the atmosphere, 
yet different minds are convinced by different arguments. Let this 
be my apology. JouN Paton, 

THE WAVE LINE. 

Sin,—In common with many other inland amateurs I have 
watched, with much interest, the proceedings of the Institution of 
Naval Architects, in the hope that, through the medium of the 
scientific press, some definite information on the subject of the “ wave 
line” might be given us by that body. But all our hopes are vain. 
The first and second papers on the subject, by Mr. J. 8. Russell, are 





| given to us in a very full and complete manner, and our attention is 


earnestly directed to the concluding paper as the one that will con- 
tain all the real information on the question. Well, the day so long 
looked for arrives, and the paper is read (so we are informed). It 
might have been a very clever production; at least, equal to its pre- 
decessors; but that we are not allowed to judge of, and the real pith 
of the matter—for which we had been so long patient—was not 
When you call to mind how little is known—among 
inland amateurs, at least—of this “ wave line,” it does seem cruel to 
withhold the very paper for which we were all looking with such 
interest. Was it because there was really nothing in it after all, only 
a sort of “ mare’s nest,” built by Russell, to gull the folks, just for a 
lark? If so, you most properly only just mentioned the existence 


| of the nest, and left us to picture the golden eggs it might contain. 


As a means, now, of in some way making up the loss we have 
sustained, perhaps either you, or some of your correspondents, can 
furnish the following information :—Are there any vessels now in 
existence constructed on the “wave line” theory strictly? If so, 
what is their relative duty, as compared with other vessels that are of 
what are called “ good lines,” but not pretending to the wave form asa 
principle? Atrandom IJ might select the Wave Queen, as opposed to 
the Victoria and Albert, for examples. Such information would be of 
considerable benefit, as enabling us to reduce the paper notoriety of 
the wave line to useful data for comparison with the usual practice 
of naval architects. I remember having seen, some time ago, a 
small packet that plied between Weymouth and Portland, con- 
structed (1 was informed) by J. 8. Russell and Co., and on the wave 
line theory; this yacht was very defective in her stern lines, the 
water not being allowed to close in well. I suppose that will not 
be acknowledged as an example of the perfection of the theory; if 
it is it is, not a very good sample. 

Let us try, Sir, and obtain some useful data on this wave line 
question, and see if, in actual practice, it is as promising as it is on 
paper, where it has become quite a pet sort of thing. G. E. B. 

Birmingham, April 10th, 1861. 





A TELEGRAPH TO AMERICA. 

Sir,—As Mr. Clarke admits that he had never publicly announced 
his scheme for deep sea surface telegraphy until it recently appeared 
in your columns, it is unnecessary to say anything more on that 
point ; and withthe ideas which had been so authoritatively promul- 
gated regarding the prevalence of under currents in the open ocean 
(but which ideas I, in my last communication, showed to be utterly 
unfounded) it is not at all surprising that the directors of the Atlantic 
Telegraph Company should have paid no attention whatever to any 
proposition laid before them by Mr. Clarke if it involved the idea of 
surface telegraphy, even though there had been no other objections 
to his proposition, whatever that may have exactly been. Besides, 
the dt mre individuals composing the company had spent quite 
enough of their funds in the enterprise, and could hardly be expected 
to feel any inclination to risk more. The realisation of a telegraph to 
America is so public and magnificent an object that it deserves to 
have the fullest national encouragement, and ought to be carried out 
by the national funds. Notwithstanding the outcry of penny wise 
and pound foolish M.P s, and soi-disant political economists, two or 
three hundred thousand pounds is a mere trifle to a nation like 
Great Britain, containing within its borders thirty millions of people, 
and possessing vast wealth; but, on the other hand, it is far too 
great a sum to be contributed and put in peril by a few individuals, 
Private enterprise is, it is needless to say, a most excellent thing, 
having a wide sphere; but it does not embrace everything. 
Nationalism has its sphere also; and within that sphere now 
lies the construction of the first telegraph to America. Were 
Britain to take up the matter cautiously and wisely, and 
with a due regard to seeing that, as far as possible, the best man 
should be in the proper place, there cannot be the slightest doubt of 
a most successful and most beneficent result—a result which it 
would be the duty of private enterprise to act upon. It were much 
to be regretted if the war-spirit and war-expenditure should entirely 
exclude from our view the benign and glorious victories of Peace : 
which, as a nation, it is our highest interest to promote in the most 
effective manner. 


Mr. Clarke makes some remarks upon my plan for deep sea 


| surface telegraphy, and particularly as regards @ proposal to employ 
| aluminium for the wire of the cable. 


But I do not reckon that 
detail to be an essential point in the plan. What I reckon essential 
is to construct a cable of about the same specific gravity as the water 
of the ocean, a matter, it is understood, of no difficulty when copper 
wire is employed, and to have one or two buoys so anchored between 
Britain and America as to allow of the cable resting upon 
them. A short way below the surface of the ocean, out of 
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the way of any motion that would have a prejudicial effect upon the 
cable, but when the cable approaches the land where, by the action 
of the Jand and the shallowness of the bottom, the sea has a tidal 
flow and other currents, it should then be laid at the bottom. All 
this would be matter for careful investigation and adjustment. This, 
it seems to me, is a simpler plan than that of Mr. Clarke’s—indeed, a 
simpler could scarcely be conceived, and it would be attended with 
comparatively little expense; and having already shown that there 
is every reason for believing that under currents do not exist in the 
open ocean, there can be no doubt that it would work well. 

With reference to Mr. Clarke’s idea of inhabited floating stations, 
and his comments on my remarks thereon, I beg leave to be allowed 
to repeat that I have no confidence in that part of his project. What 
every sailor might have said as to steam navigation across the 
Atlantic would have been very far from being final in the matter, 
sailors not being mechanicians; but they certainly know a great 
deal about ships riding at anchor. There are other objections to the 
floating stations, but into these I shall not enter except simply to 
say that I have no doubt that the cable would work quite well with- 
out them. 

Mr. Clarke seems not to be aware that icebergs float along the 
east coast and south of Newfoundland. They are sometimes to be 
seen grounded on the banks. I think it was about a year ago 
that a screw steamer belonging to Glasgow came against and was 
much damaged by an iceberg 200 or 300 miles to the east of New- 
foundland. Mr. Clarke asks why it is desirable that the cableshould not 
go further south than Newfoundland? The reason is simply this— 
that it is thought that the sooner a deep sea cable gets to land the 
better. On this account the route by Iceland and Greenland 
is to be preferred to any other route to begin with. But its 
merits will be greatly obscured in British eyes by Danish 
absurdity and individual selfishness and_ injustice. I regret 
this, considering that I am fully entitled to lay claim to the 
honour of having first clearly, thoroughly, and _ persistently 
seen the superiority of the northern route and of resuscitating it, and 
of having stated in your columns all the leading facts regarding it, 
as deduced from careful study, and of which statements the reports 
of the subsequent explorations were nothing else than mere verifi- 
cations. The line adopted was, in the really essential part, that 
which I had previously pointed out. I beg to be excused for dwell- 
ing on these matters, but I do so at present because it is thought 
that, if my conclusions as regards them were fully verified, I may 
be entitled to claim some confidence in my conclusions in other 
respects. 

Before ending I may remark that Mr. Clarke, in his first commu- 
nication, seems to labour under the idea that the tidal-wave in the 
open ocean /might be an obstruction to deep sea surface cables. 
But as the tidal-wave in such circumstances is a mere and very 
slightly rising wave of undulation, partaking nothing of the nature 
of a current, it cannot have any prejudicial effect whatever of the 
nature supposed. H. &. 

Edinburgh, 10th April, 1861. 





THE NATURE OF SMOKE. 

Sir,—I am not aware that scientific men generally are decided as 
to what smoke really is,—that its nature has been fairly demon- 
strated, which should, of course, be done before methods are sug- 
gested for its consumption, for the procedure to be a philosophical 
one. 

As with everything else the formation of smoke must be set down 
either to mechanical or chemical means, or a combination of both. I 
apprehend that smoke proper, that is, apart from the gases which are 
mingled with it, is wholly mechanically produced. When a piece of 
coal is subjected to heat, smoke almost immediately rises from off its 
various surfaces, which shows that, however produced, the operation 
isa rapid one. Now, inasmuch as soot (compacted smoke) is almost 
pure carbon, and the carbonic acid which arises from combustion is 
not decomposed, it follows that the other results of this process con- 
tain much carbon ; and seeing that all the gases which are produced 
by combustion are invisible, it may be concluded that the visible 
parts (smoke proper) are exceedingly minute particles of carbon. 

It should now be considered how these particles are separated 
from the coal, for whether or not they are allowed to be carbon, 
the separation in one of the ways which have been referred to must 
be granted, seeing that they exist. A small amount of heat is suffi- 
cient to expand coal or any other substance which can to any extent be 
expanded by this element, that is, making human perception the 
criterion in this particular, but would not, I think, produce any 
chemical alteration in this material and many others, supposing which 
to be the case the formation of smoke must be set down as a 
mechanical operation. The expansion of coal, even when slight— 
which would occur from its being subjected to only a feeble heat— 
may philosophically be supposed, from some peculiarity of molecular 
constitution, to produce the minute disintegration of some of its 
external parts, which particles, known as smoke, are carried upwards 
by the ascending currents of air and gases, while its other con- 
sumable parts, which, but unintelligibly, I apprehend, it is usual to 
call gases in their solid condition, are lost when they become suffi- 
ciently heated to be gaseous, and thus chemically to unite with the 
oxygen of the atmosphere, which transition is, by the application of 
tire, rendered the igneous condition also, or that of flame. It may, 
I think, be concluded that minute particles of carbon, which it is, of 
course, necessary to distinguish from those of coal, are mechanically 
separated from coal when this is subjected to sufficient heat, in the 
way which has been set forth; and that every substance which gives 
out smoke when subjected to heat has a peculiar molecular consti- 
tution, and this similar—by which I do not mean to signify the same 
—to that of coal. If a piece of coal is wetted before being brought 
into contact with the heat a longer period will elapse before smoke 
comes from off its various surfaces, which shows, I think—seeing 
that the water may be of the same, or a higher temperature—that the 
obstruction is a mechanical one, that the cohesive power of the liquid 
prevents the disintegration of the substance. 

April 2nd, 1861. J. ALExanpeR Davies. 





COMPENSATING PENDULUMS. 

Sir,— Some time since I asked your opinion of the value of a per- 
fect compensating pendulum, which I had made and tested. Receiv- 
ing your assurance of the great value of such an invention I wrote 
to Professor Airy concerning it, expecting a favourable answer. He, 
however, gave the following answer :—* That such a pendulum was 
not a desideratum, and that the pendulums in use were sufficiently 
accurate.” Knowing that my pendulum was perfect, 1 was rather of 
opinion that a professor who could be satisfied with imperfect instru- 
ments could scarcely be relied on for the accuracy of his judgments. 
Two or three months since a report appeared in the Mechanics’ 
Magazine, in which Professor Airy said “That the great cause of 
failure in chronometers was the want of compensation, or the too 
great compensation.” Now, this was directly opposed to the opinion 
which he gave me but a few months before. ‘Uhis says little for 
either the impartiality of judgment of such an authority, or for the 
knowledge possessed by him, for it appears that he has only recently 
come to the conclusion that perfection has not yet been reached in 
the pendulum. If you can find space for this I shall be glad, for it 
may spare others the disappointment of being discouraged by self- 
contradictory professors. Tuos. E. Meritt. 

Rochester, April Ist, 1860. 








Frexcu Coat.—It appears from a ducument just published by the 
committee of coal pit owners that the extraction of coal in France 
in 1857 was 7,900,000 tons, from 62 coalfields. Of that quantity 
six fields yielded not less than 6,485,200 tons—namely, that of the 
Loire, 2,242,60u tons; the Nord and Pas de Calais, 1,960,600 tons; 
Gard, 754,0U0 tons; Blanzy and Cruezot, 586,000 tons; the Allier, 
484,50 tons; and the Aveyron the rest. From 11 other districts 
quantities varying from 40,00) to 200,000 tons were extracted, and 
the quantity obtained from the other 45 was consequently but small. 
In 1852 the total extraction was only 4,900,000 tons, so that in the 
Space of five years it has increased by 3,000,000 tons. 
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lvth March, 1801, 





And notice is hereby given, thatall persons having an interest in Opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued, 
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Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-otlice order, made payable to him at the Post-office, High Holborn, 





Tue ‘l'ex Hovr Movement.—T he engine drivers will have the sym- 
pathy of the public in their reasonable and respectful attempts to 
obtain a reduction in the hours of labour. With the workmen in 
the building trade the result is likely to be very different. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fired Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
2308. W. E. Newron, Chancery-lane, London, “ Rotary engines and rotary 
"—A communication.— Dated 21st September, 1860. ane 

This inver 1 relates to that description of rotary engine having sliding 
pistons rotating hin an inner cylinder or drum arranged eccentrically 
within a larger stationary eylinder, and it consists, principally, in con- 
structing the sliding piston of two parts, and applying the same in con- 
nection with arc formed revolving guide-plates, which are secured to the 
ends of the piston and arranged between the heads of the inner drum and 
outer cylinder. The edges of the pistons are packed with soft metal, and 
the pistons are arranyed and constructed in such a manner as to present 
themselves with their outer forces concentric to the inner periphery of the 
outer cylinder, and in proper contact with the periphery throughout the 
whole of their revolution, and the escape of steain, water, or other fluid 
between the pistons and outer cylinder, and between the cylinder and the 
rotating drum, is very effectually prevented without any necessity for 
stuffing-boxes around the shaft. ‘The invention also consists in a peculiar 
construction of the ports in the outer eylinder, whereby, after the pistons 
in their revolution have passed that portion of the inner periphery of the 
outer cylinder with which the rotating drum comes in contact, the steam, 
water, or other fluid is received into the cylinders both in front and behind 
them, until they arrive at a position where the steam or other fluid, in the 
care of an engine used as a motor, may act upon them, or the water, in the 
case of & pump, may be acted upon by them with a good effect, and a free 
eduction is provided for. This is effected by constructing the ports in the 
form of elongated narrow cavities, commencing near the packing piece, and 
extending to a line drawn diametrically through the axis of the drum. It 
further consists in the construction of an adjustable packing piece which is 
fitted to the inner periphery of the outer cylinder to constitute a bearing 
for the outer periphery of the rotating drum, whereby provision is made 
for adjusting the packing piece toward the axis of the rotating drum, 
without any d the pistons catching against the packing piece in 
their revolution, and so injuring or being injured by it. The packing piece 
is adjusted to its work by means of set screws, and it is supported laterally 
by blocks whose upper edges are bevelled off, so as to prevent the rotating 
drum and pistons from striking against them as they move round, 

2312. J. Tomuinson, ‘ Five engines.” —Dated 22nd September, 1860. 

These improvements relate to a peculiar adaptation and combination of 
parts in the construction of a fire engine, by which great power may be ob- 
tained for the discharge of water with facility for operations. There are 
three pumps, each double acting, and they are formed or held in one cast- 
ing. The piston rods pass through hydraulic packings, and are worked by 
a crank shaft, the cranks of which are set. to operate at different times of 
their strokes, better to distribute the power supplied. This crankshaft is 
supported across the underside of the engine with one end projecting on 
each side thereof, where it is provided with crank arms, each of which is 
connected to a horizontal red having a series of arms forming handles for 
the operators to hold by. These horizontal rods are controlled to move 
horizontally, one on each side of the engine, whilst the action upon them is 
rotary by their being connected also to other crank arms. The arm on the 
crank axis to the horizontal rod on one side is set at an angle to that on the 
other, better to distribute the power applied and exerted. The adaptations 
are also applicable for working by the aid of steam power. The inlet valves 
to the pumps open from reservoirs one to each pump, and each pump is 
capable of being supplied by a separate supply pipe, whilst the six outlet 
valves open into a reservoir or valve chamber communicating with the air 
vessel, and with four or other nuinber of discharge passages, either or all of 





pumps. 
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which may be used for jets. By these means pulsation in the discharge of 
water isavoided, 
2317. J. L. Bonoen, Fenchureh-street, Londou, ‘* The application of steam, or 


highly varcied gas, ov other aviform nuit, to obtain motive power Jor pro- 
A coumunication.—Dated 22ad September, 


peling and other purposes,”- 
1860. 
This invention has for its object the application of steam, highly rarefied 
s, or other wriform fluid, to the turbine wheel of small or large s 
giving rotatory motion to machinery generally, but chiefly for the apy 
tion of the principle of the turbine to the construction of screw propellers as 
a means of obtaining power for the purpose of propelling ships or other 
vessels in water by the ency of steam or other wriform fluld. For this 
purpose serew propellers, constructed according to this invention, are made 
with a hollow boss and pipe for the reception of steam, highly rarefied yas, 
or other wriform fluid, having helical emitting tubes passing or traversing 
the line of pitch or thread of the screw both forward and backward, those 
emitting backwards to produce a forward motion and vica versa. 
2341. W. Macnran, Greenock, ** Steam engines and boilers." —Dated 26th Sep- 
tember, 1860. 
This invention cannot be described without reference to the drawings. 
2361. A. DeLESALLE, Lille, France, ** Means of and apparatuses used in steam 
engines for expelling out of the eylinders the condensed water, and to em- 
ploy this water Jor he ali nentation of boilers.” —Dated 29th September, 1860. 
The inventor proposes to conduct the water as fast as it is produced by 
condensation directly from the cylinder to the boiler, and for this purpose 
he places at the bottom of the eylinder a metal pipe or tube which unites it 
to the boiler, the top of which must be lower than the bottom of the cylinder, 
in order that the ter may by its own weight run through the tube to the 
boiler. —Not proceeded with, 
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Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, NC. 

2320. G. Parsons, Dule-stree, Fiisiury,” London, © Brakes for railway 

’ 24th September, 1860. 

For the purposes of this invention the inventor fixes one or more brake- 
wheels on the axle of the carriage wheels, and passes round such brake- 
wheel or wheels a friction band, or its equivalent, one end of which is con- 
nected to a spri ; the other end passes through a slot in the said band, 
and is then connected by a chain or otherwise to a band passing over a 
brake-wheel or wheels fixed on the next axle of the carriage. The end of 
the last mentioned band is connected with the guard's brake in the ordinary 
manner, or by means of a coupling with brakes on the same arrangement 





carriages.” et 








on every carriage in the train Not preceeded with, 

2326. J. Haworti, Thovnvelifte, Old Trafford, nerr Manchester, ‘ Improve- 
ments int ways Tor streets and ordinary roads, and in carriages sor 
running t On Dated 2th September, 1360, 


The improvement in tramways consists in placing a grooved intermediate 
rail between the two rails on which the wheels of the carriage run: the 


rails for the carriage wheels are made of rolled T-shaped iron, and the three 
rails are at ed longitudinal dovetailed wood sleepers. These 
improved t rmay be on same level as the other porti 













of the street 
relate to the 
described, and con 
disc, the crreumfer 
rail, and is supported by a stud or axle connected by two di 
otherwise to the fron le, or other convenient part of the ea 


iich they arelaid. The improvements in carriag 
noon tramways, or rails similar to those above 

st in the appdication thereto of a pulley or wheel or 

» of which runs in the groove in the intermedi 








late 
onal stays or 
we. When 




















the carriage is running along a straight or nearly straight road, the cir 
cumference of the wheel or dise is in the groove in the intern ediate rail, 
and keeps the whee!s of the curriage on the outer . but, on turning a 
corner, or when it is otherwise necessary to deviate from the st rht line, 








it i4 lifted out of the grove by a treadle or other apparatus so as to set the 
carriage at liberty and free to turn in any directi 

Porter, I . a my “hl wv railway corriar aud 

“ {co aicction Dated 25th September, 1860, 
nean © des ed without reference to the drawings. 
3, Mannix, London, An improved wheel to be used for carriages « 

ot : Dated 25th September, S60. 

7 n has reference an improved construction of wheel to be 


ving or running wheels of carriages or 


e ordinary 
1erwise, and consists in the wheels being 


» wheels, of 











provided with double sets S$] »Leoncentrically one within the other, 
in such manner as to admit of the same being held together or united 
thronzh the medium of elliptical or bow-formed springs placed between the 
same axis, and working from an adjusting link-head motion for communica 
ting the requisite play or elasticity to the wheels ; whereby the concussion 


consequent on the rolling action is obviated, and the wheels rendered 

capable of being employed, if necessary, without bearing springs, as at 

present.—Not proceeded izith. 

2333. T. S. Truss, Gra ‘ cet, lon, * Apparatus for the traction 
and } ps’ boats, ce.” —Dated 26th September, 1860. 

This invention consists in the peculiar formation of wings, shares, scoops, 
or cutters in one or more parts, having flat surfaces, or surfaces curved 
longitudinally, or diametrically, or both, and in the arrangement and 
attachment of the same to a boss, nave, or shaft, or made solid with the 








‘opulsamn of sh 





same, at such an angle as the speed or power to be attained may require, 
and having one or a variety of pitches combined, constituting an apparatus 
for the traction and propulsion of ships’ boats, and other nautical vessels, 
to be applied at the bow, sides, or stern of the same, or at all the 
parts mentioned, and rotated in the water by a steam engine, or steam 
engines, or other motive power.—Not proceeded with. 





2336. C. BuRN, Delahay-street, Westminster, ‘‘ Improvements in the tram- 
rails of street railways to prevent horses slipping thereon.”—Dated 26th 
September, 1860. ‘ : : 

This invention consists in cutting, rolling, casting, or forming in any 
other manner, grooves in the surface of iron rails or tram rails, such tram 
rails being laid down in the streets of cities, and on common roads, for the 
purpose of street railways, and adapted for vehicles to run upon when having 
flange wheels. 

2337. C. Burn, Delakay-street, Westminster, “ Tram rail for street railways.” 
—Dated 26th September, 1860. , 

This invention consists in the construction ofan iron rail or tramway in 
such a manner that it may serve as a railway for vehicles with flanged 
wheels, or as a tramway for vehicles having ordinary wheels. The patentee 
forms the tram rail of cast or rolled iron. The upper surface of the tram- 
rail is cast or rolled with one or more longitudinal grooves made in it in the 
direction parallel with the line of tramrail, and other transverse grooves 
made in it at right angles or with the longitudinal grooves, a portion of 
the surface of the tramrail being for the purpose of forming a railway for 
vehicles having flanged wheels, and the other portion forming a tramway 
for vehicles having ordinary wheels. This iron tramrail is then laid upon a 
suitable foundation, the upper surface being on a level with the surface of 
the street or roadway in which it is laid. 











Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


2114. W. Hotroyn, and S. Suitu, Halifar, “ Looms for weaving.” —Dated 
lst September, 1860. 

This invention relates to means of governing or regulating “‘ the pick” in 
looms wherein change shuttle boxes are employed, so as to enable any 
number of shuttle boxes, in succession to the number of change boxes, to 
be picked from one end, and then any number from the other end of the 
loom, or in any desirable order, and consists in having the studs which 
carry the picking cones capable of sliding up or down on their picking 
shafts, but without turning round thereon, so as to be removed out of con- 
tact with their respective picking tappets when not required to be actuated 
thereby. This is effected by a lever hinged on a fulcrum or stud fixed about 
the middle, or equi-distant betwixt, the loom ends, in a line with, and ex- 
tending to, the picking shafts. The ends of the said lever are connected by 
rods or other suitable means to the cone studs, so that if one end of the 
lever be raised, the cone attached thereto will also be raised out of contact 
with the nose or noses on its picking tappet, and the other cone stud will 
be lowered into contact with the nose or noses on its picking tappet. This 
lever may be actuated by jacquard apparatus for which letters patent were 
granted to the said Ward Holroyd and Samuel Smith, dated 16th October, 
1857, No. 2,65", or by ordinary jacquard witches or other indicating means. 
And to prevent stopping of the loom when two or more shuttles have been 
picked in succession from one end in consequence of there being no weft 
across the weft fork, two bell crank levers (or an equivalent combination of 
levers) are hinged to the breast beam or near the weft forks, and are con- 
nected by rodsto the aforesaid lever, and so arranged as to act upon the 
weft forks when actuated by the said lever, and thus keep the said weft 
forks clear of, or out of contact with, the catches of the weft hammers or 
knocking off levers which operate the strap guide. 

2118. S. Hargreaves, R. HoupEN, and J. Nurraun, Haslingden, Lancashire, 
“ Warping machine.’—Dated 1st September, 1860. 

This improved warping machine is principally applicable to that descrip- 
tion of warping termed “ball warping,” in which the warps are made up 
into balls. The improvement consists in an arrangement of apparatus 
which is placed between two creels of yarn, and is furnished at both ends 
with a series of eyelets through which the yarn passes, and nearer the centre 
of the machine arrangements of pegs or guides are placed whereby the 
width of the warp is contracted, and the yarn passes from both ends of the 
machine to the centre between a horizontal pair of rollers there arranged, 
and thence around a drum or pulley immediately beneath the said rollers. 
This pulley is formed higher at its flanches than in the centre, which is 
curved so that it contracts the warp and gathers it from both creels, and 
brings it into a form ready for ‘ balling,” which may either be effected by 
mechanism or by hand. An arrangement for marking the warp with colour 
in certain lengths is also provided by means of a worm and worm wheel 
and bevel gearing actuated from the central rollers; a marker is seenred 
upon the bevel wheel shaft, and in rotating therewith passes through 
a colour trough, and when so charged marks the warp at certain intervals 
regulated by the speed of the rotation of the bevel wheel shaft. 

2124. H. Moore, aud S. Newnerry, Burnley, “ Sizeing or dressing warps or 
yarns.”—Dated 3rd September, 1860. 

The patentees claim, First, the art or method described of taking up the 
slack, or preserving the equal tension of surplus yarn, delivered from the 
back beams through, or in consequence of, the continued rotation of the 
said back beams after the stoppage of the winding on or taking up part of 
the machine, by causing the yarn so given off in excess to be depressed or 
deflected into a loop or loops between guide rollers or rods, by means of a 
fluctuating tension roller or rollers, red or rods, resting upon, or pressing 
against, the said varn, and deflecting the same when delivered in excess, 
Secondly, the application of a friction brake to a wheel or pulley upon the 
first cone shaft, or upon any other of the shafts through which motive-power 
is transmitted to the warp beam and other working parts of the machine 
when the stoppave thereof is necessary, according to the manner described, 
or any modification thereof. Thirdly, the combination, application, and 
arrangement of the parts of the self-acting mechanism or other means 
described for traversing back the cone drum strap from its final to its initial 
position upon the drums, by temporarily reversing the motion of the 
screwed traverse shaft, and afterwards causing the same to resume its ordi- 
nary direction of rotation at the proper juncture, and all mere variations or 
modifications thereof. Fourthly, the use of duplicate or double rollers or 
rods in the place of the single “split rods” ordinarily used for opening or 
separating the threads or ends of the warps as described, and whether 
the said duplicate or double rollers revolve in contact with each other or 
not. 

2125. C. Mason, Basford, Nottinghaia, “ Apparatus for dressing lace.”— 
Dated 3rd September, 1860. 

For the purposes of this invention the lace to be dressed is first placed in 
frames, as heretofore, and the fluid starch or dressing fluid is then applied 
by means of a roller, to the surface of which a constant supply of starch or 
dressing is applied. The roller, with its supply vessel or trough, is mounted 
on the end of a handle or rod of a length suitable for enabling the roller to 
be passed to and fro across from side to side of the frame, the roller resting 
on the lace. It is preferred that the roller should be hollow, and perforated 
with numerous small holes, and that it should be coated or covered with 
woollen cloth or felt, or other suitable fabric. From end to end of this roller 
there is a perforated interior tube, into which the starch or dressing is sup- 
plied through two hollow axes fixed to the under part of a trough or vessel 
suitable for containing a supply of starch or dressing fluid, the 
supply being regulated by cocks or valves near where the hollow 
axes are connected with the trough or vessel containing the starch or 
dressing fluid. 

2126. G. E. Donistuorre, *£ Sizei 
Dated 3rd September, 1860. 

For the purpose of this invention the yarn or thread, whilst in the cop or 
upon bobbins, is placed into a receiver in which a vacuum is then created 
by exhaustion ; the liquor or sizeing is then permitted to flow into the 
receiver amongst the thread or yarn, and is allowed to remain until the 
thread or yarn is perfectly saturated. The yarn or thread is then taken out, 
and the surplus liquor or sizeing is thrown off by centrifugal force, or by 
other suitable means.—Not proceeded with. 


























ig yarn ov Uivead previous to warping.” — 


CLass 4.—AGRICULTURE. 
icultural Engines. Windlasses, Implements, Flour 
Mills, &c. 





Ineluding # 


2360. J. Ronerts, Upnor, Kent, ‘ Apparatus for harvesting corn aud other 
crops, and ventilating granaries,”— Dated 29th September, 1860, 

To effect the drying of stacks of grain and grass or clover hay built up 
While the produce was in a damp state, the inventor places in the stacks, 
while being built, perforated ventilating tubes, say a vertical tube in the 
centre of the stack, and horizontal pierced tubes radiating therefrom, the 
ends of allof which project slightly beyond the stack, that is, at the sides and 











top thereof. The horizontal tubes he places around the central tube so that | 


they will form air channels through the stack at levels of about a foot or 
more apart. To the outer ends of the tubes he fits valves or doors, which, 
when opened, will admit currents of air. These doors must. however, be 
opened only in dry weather ; air will then circulate through them, and 
carry off the moistare that would otherwise be confined in the stack, When 

d 








the weather proves unfavourable the doors must be closed.—Not proce 





with. 





CLass 56,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Xe. 





2357. J. A. CALLANDER, Springtedd House, 
of hanging doors.”— Dated 28th September, 1860. ; 

The object of this invention is to hang the folding doors or single doors 
of rooms in such a manner as to slide them with their posts into cavities or 
recesses formed for their reception in the wall or partition, the door being 
hinged on to the door-post in the ordinary way. 














rear Ryde, “ An improved method | 


Ciass 6.—FIRE-ARMS.—None. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
; . Hinp, Holloway, Middlesex, * Pianofortes.”—Dated 25th September, 
860. 

This invention has reference to that class or construction of pianofortes 
generally known as horizontal, and consists in the combination and adapta- 
tion of certain mechanism to what is called the “‘action,” for the purpose 
of rendering the same capable of effecting (when desired) a distinct and 
rapid ‘‘ repetition” or succession of blows of the hammer upon the strings 
of the instrument, with only a small amount of motion or elevation and 
depression of the touch end of the key. And the invention further consists 
in the combination and adaptation of certain mechanism for acting upon 
the ,“‘ damper,” so that, immediately upon the touch end of the key being 
released or permitted to rise (after having been depressed by the finger for 
the purpose of striking a note), the damper shall fall and press firmly upon 
the strings for checking their vibration and effecting a more perfect damp- 


ing action. 
Cass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food: 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2193. R. C. Cuapnam, Walker, Northumberland, “ Bleaching powder.” — 

Dated 11th September, 1860. 

This invention consists of a method of obtaining from a given weight of 
common salt a larger quantity of muriatic acid, of a strength suitable for 
making bleaching powder, than is obtained by the methods now commonly 
used. In condensing muriatic from the decomposition of common salt, a 
larger part of the muriatic acid has hitherto been found to be of too low a 
strength to be applicable to the decomposition of manganese in making 
bleaching powder, and the object of the present invention is to render the 
above-named weak acid, which usually varies in strength from 1 deg. to 
6 deg. Twaddle, commercially useful for the above object. The patentee 
first cools the weak acid solutions as they usually run from the last or weak 
condenser used in condensing muriatic acid in any suitable apparatus, and 
then passes it down what are called No. 1 condensers, or the strong acid 
condensers, commonly used when decomposing common salt in the place of 
water ; or it may be mixed with water ; or he exposes the said weak solutions 
to a stream of weak or waste muriatic acid gas till it arrives at the required 
strength, and in either case he then finds it of sufficient strength to use in 
the manufacture of bleaching powder. The apparatus employed resembles 
in principle that used in working Gay Lussac’s apparatus for saving nitrate 
of soda, and consists of a series of cooling cisterns made of Caithness flags 
secured with suitable cement. From thence a gutta-percha pipe leads the 
solutions to an egg-shaped vessel made of metal or wood (the former is pre- 
ferred), and carefully lined with india-rubber or gutta-percha ; or it may be 
made of thick sheets of gutta-percha only, but the former plan is preferred for 
cheapness. This latter vessel is attached to an ordinary air-pump, by which 
the liquid contents are forced through a gutta-percha pipe, or a metal pipe 
lined with india-rubber, to a cistern placed on the top of No. 1 condenser, 
from whence a regular supply of the acid solution can be obtained as 
required by means well known to manufacturers, 

2197. E. Cuemo, Toronto, “ Manufacturing stock for paper from straw and 
other vegetable substances.” —Dated 11th September, 1360. 

This invention consists in the successive employment of hydrate of soda 
or potash, or hydrate of lime, nitric acid, and hydrate or carbonate of soda 
or potash, in the conversion of straw into pulp for the manufacture of 
paper.—Not proceeded with. 

2198. G. L. P. Coopman, Constaitine, Algeria, ‘* Processes of tanning hides 
and skins, by which a graduated impermeability of leather is obtained.”— 
Dated 11th September. 1860. 

The patentee claims, First, the tanning hides and skins of all sorts and 
descriptions by the use of the sea onion or sea squill, as a substitute for 
tannin and other substances. Secondly, the various preparations of the 
tannin matter, and of the hides and skins, as specified. 

2220. C. T. Launay and A. M. A. DoMINE DE VERNEZ, Paris, ‘ Treating 
coal naphtha.” —Dated 14th September, 186! 

In carrying out this invention the patentees submit the raw or crude 
naphtha or light oil obtained by the distillation of coal-tar to the repeated 
action of sulphuric acid, by causing the naphtha to pass through a series of 
vessels partly filled with the said acid, the naphtha falling from one vessel 
into the next following, while suitable dipping pipes cause the naphtha to 
enter near the bottom of each vessel from where the naphtha, being of less 
specific weight than the sulphuric acid, is obliged to rise in this latter, and 
traversing each time nearly the full height of the acid, is brought in 
repeated contact therewith, and thereby deprived of those parts that make 
crude coal naphtha less suitable for naphthalising illuminating gas than 
that treated according to our methods. After this, for still more improving 
the naphthalising property of the naphtha, the same is caused to run 
through a filter which the patentees prefer to be composed of coke broken 
into pieces of about the size of a nut, mixed with small pieces of chalk and 
clay, and some proto or per-chloride of iron, zinc, or other suitable bases ; 
or, instead of this filtering, the naphtha may be submitted to distillation, 
and finally, if required, be clarified by means of gelatine, glue, or other 
suitable clarifying materials. The purified naphtha thus obtained may be 
then used for naphthalising illuminating gas. 

2233. R. Musuet, Coleford, ‘ Cast steel.” —Dated 14th September, 1860. 

The essence of this invention consists in melting in pots or crucibles blister 
steel, bar steel, scrap steel, puddled steel, or cast steel of any description, 
broken orcut up or gr lated for r lting, or any mixture of these varieties 
of steel which it is intended to melt into cast steel, together with ores of 
titanium, containing besides tatanic acid a large proportion of oxide of iron, 
such, for example, as iserine, and ilmenite, and which titanium ores have 
been deoxidised previously to their addition to and melting with the steel. 


2236. W. SCHNELL, Strand, London, “‘ Lucifer matches.” —Dated 1ith September, 
1860. 

This invention consists in the manufacture of a mixture for dipping 
lucifer matches, and is composed of the following ingredients :—The inventor 
takes two parts of gum arabic in solution, and mixes it with six parts of 
hyperoide of lead, three parts of antimony, three parts of sulphuret of iron, 
eight parts of hyposulphate of lead, six parts of chlorate of potass, and 
three parts of ground glass. Having prepared the matches in the usual 
manner, he dips them in this mixture.—WNot proceeded with. 

2246. W. E. Grpar, Wellington-strcet, Strand, ** Manure."—A communica- 
tion.—Dated 1ith Septenber, 180. 

In carrying this invention into effect, a tub or vat is filled with, say, 
2,000 Ib. weight of blood in a fresh state, which is to be heated to about 
130 deg. or 190 deg. Fah., about 2% Ib. weight of salt of lead or saturni and 
20 Ib. of quick lime having previously been introduced into it ; the whole is 
then stirred with a large wooden spatula, so as thoroughly to impregnate 
the blood with the sulphates. The operation continues until the tempe- 
rature of the liquid or blood has attained the degree of heat above stated. 
The coagulated blood is then withdrawn and dried in an ordinary oven or 
stove. The same result may be obtained by using, in lieu of quick lime, 
the sulphates of lime, hydrate of lime, the hydrochlorate of lime, or hydro- 
chloric acid, the acetates of potash, or any of the carbonates of lime. With 
regard to the phosphates, they are evaporated in a stove until perfectly dry. 
—Not proceeded with, 

J. Hansor, Portland-place, Wandsiworth-road, Surrey, “Coal gas."— 
Dated \ith September, 1860. 

The several objects of this invention are effected by working with three 
retorts, two of which are to be charged with coals placed in separate vessels, 
which the patentee calls cradles, in such manner that the coals do not come 
in contact with the retorts in which the cradles charged with coals are 
placed. He proposes that such two retorts (which for convenience he calls 
radiators), being heated to a proper degree, shall impart sufficient heat to 
the cradles placed within them to cause the vapours of the coals within the 
cradles to be evolved, and to pass with moderate rapidity into the third 
retort, which must be of larger dimensions than the radiators. Within the 
third retort (heated to a proper degree for converting vapour into gas) are 
to be placed metal plates, or other substances arranged in such wise that 
the vapours evolved from the coals in the cradles must impinge upon and 
pass over every part of the incandescent surfaces of such plates, or other 
substances while passing through the third retort, so that such vapours 
must be converted into permanently elastic gas. 

2249. S. Barnweti and A. Roitasox, Coventry, “ Combining and wiring 
certain soludioux of purorylene with animal, mincral, and vegetable 
substances.” — Dated 15th September, 1860. y 

This invention consists in dissolving pyroxylene in any of its known 
solvents, and adding thereto oils, animal, vegetable, or mineral, varying in 
their nature or their action with pyroxylene, selecting any of these to suit 
any particular views entertained relative to the subsequent use of the com- 
pound. To this the patentees add, if desirable, gums or resins, and also 
oxidisable salts, as oxide of manganese, or oxide of copper, as colouring 
agents ; any other suitable colouring may likewise be employed. Other 
mineral substances, such as chloride of calcium and iodide of cadmium, 
are useful when articles of an uninflammable nature are to be produced. 
Animal matters in the shape of glue, gelatine, or wool flock, or of a nature 
similar to these they also find useful for the purpose of strengthening the 
compound. The material resulting from these combinations is applicable 
to the manufacture of many solid, hollow, or tubular articles that have 
hitherto been made of glass, china, metal, wood, india-rubber, and such 
like materials. 
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2258. W. H. Tevion, Tovwer-hill, London, “ Brewing.”—A communication.— 
Dated 17th September, 1860. ; 

For the purposes of this invention the malt, in place of being mashed in 
the ordinary manner, is placed in a close vessel between two perforated 
plates or suitable reticulated partitions. The bottom of this vessel is con- 
nected with the bottom of another vessel by means of a pipe having a cock 
or valve to close the passage between the two vessels, and the top of the 
first ioned vessel is by anot pe (having a stop cock or valve) con- 

} A 1 or third close vessel. The two vessels 
i <sel is connected are each provided with a 
water gauge to ind e the quantity of water therein, and such vessels are, 
by a suitable pipe, connected at their upper ends with a steam boiler, in 
such manner t steam may be introduced into either, whilst the other is 
shut off by a suitable cock or valve for communicating with the steam 
boiler. The proper quantity of malt is introduced between the perforated 
partitions in the first mentioned vessel, and the proper quantity of water is 
to be introduced into one of the other vessels ; steam is to be allowed to 
flow into that vessel so as to drive out the water therefrom, and to cause the 
water to flow into the first mentioned vessel, and through the malt con- 
tained therein, and thence into the third vess then the process is to be 
reversed, the steam is to be shut off from the vessel into w hich it was first 
allowed to flow, and is to be turned on so as to flow in to and out on the 
water in the other or third vessel, and drive it back through the first 
mentioned vessel and through the malt therein, and thus cause it to return 
to the vessel from which it was first pressed by the steam. The process of 
passing the water by the pressure of steam thr h the vessel first men- 
tioned, and through the malt contained tl in, is to be repeated as many 
times as may be considered desirable. The extract is then drawn off and 
treated in the ord -y manner of brewing. The invention also consists 
in a process of, and apparatus for, cooling > worts. 


Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
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9355. G. H. Birkerck, Southanpton-buildings, London, “ Improvements in 
electro-magnetic apparatus.” —A conmunication.—Dated 28th September, 


1860. 


ratus which is the subject of this invention is applicable to 

nets for the purpose of obtaining an indefinite length of current, 
preserving the same attractive force whatever may be the distance which is 
given to the armature. The arrangement of apparatus preferred according 
to this invention consists of a series of cylindrical pieces of soft iron (which 
may be of other forms) placed a short distance apari, and connected together 
by means of copper-slotted links and set screws, capable of adjusting and 
varying the distance apart of the cylinders or othe r forms of soft iron. The 
series of cylinders is placed in the interior of a coil of an_clectro-magnet, 
and the barrel on which the coil is wound is of such a size that the cy- 
linders of soft iron and their connections can pass into the interior of its 
circumference without touching rods of non-conducting material being 
employed to retain the parts in position.—Not proceede d with, 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


9214, J. H. Jounson, Lincoln’s-inn-filds, London, ‘‘ Apparatus for raising 
—A conmunication.—Dated 14th 












or lowering and weighing heavy bodies. 
September, 1860. m . : 
This invention consists in the employment of a vertical framing or 
standard fitted upon a bed-plate and carrying the hoisting mech: lism, and 
an overhead pulley for the hoisting chain to pass over. The lower portion 
of this framing or standard is fixed to the bed-plate, and the upper portion 
is hinged to the k r portion, so as to be capable of being turned down 
towards the bed- or it may be connected with the lower portion by a 
rack and pin.ol ch will admit of its being slid up or down as required. 
The object of lowering this part of the standard is for the convenience of 
the apparatus being sed through a doorway. Set-pins or bolts (when 
joints are used) may be employed to fix the upper portion in an elevated 
position, or a ratchet wheel and detent, in connecticn with the elevating 
pinion, may be employed when a rack is used. The bed-plate is provided 
with travelling wheels to enable the whole to be easily transported from 
place to place, and these wheels may be made removable in order that, when 
the hoist is working, the bed-plate may lie firmly upon the ground. If 
desired a weighing platform may be fitted to the bed-plate, so that the goods 
before being raised m be weighed. The goods may be received on a 
swivel or pivoting truck in which they may be elevated, and when elevated 
the truck is turned round on its pivot, so as to facilitate the removal of the 
same, Which may be run off on to rails or trams prov ided for that purpose. 

































2230. J. P. DusteRWALD, Jrelles, near Brussels, “‘ Forcing pump for raising 
beer, &e.”—Dated 14th September, 18690. 

This invention consists in producing a pressure upon beer or any other 
liquid contained in casks, for the purpose of raising the said liquid from the 
cellars to the upper floors. The pressure is obtained by carbonic acid gas 
produced by salts used for manufacturing artificial gaseous drinks. —Not pro- 
ceeded with. 

9231. W. E. Gener, Wellington-street, Strand, Loudon, ‘* Apparatus for 
gopering cloth or felt hats."—A communication.—Dated lath September, 
1860. 

This invention cannot be described without reference to the drawings. 
2232, W. FE. Grper, Wellington-street, Strand, London, “ Ornamenting glass 

with coloured des-gus.”— A communication.—Dated 14th September, 1860. 
This invention consists in the following processes:—The inventor pro- 
duces upon a sheet of transparent and colourless matter, either by litho- 
graphy, or, if necessary, with the pencil and brush, or by photography, any 
picture or design, and spreads this sheet (coated with some transparent and 
colourless resinous preparation) upon a shect of glass of equal dimensions ; 
he then applies a new surface compound of different pieces of sheets of 
i ine cut in accordance with the contour or outline of the 
picture or de and of the colours required by the subject to be pro- 
duced. When this last process is complete, the surface is coated with the 
same resinous preparation as first used, and cov ered with a second glass of 
the same s s the first. The whole is then placed in the press, and shortly 
forms a s« and unalterable body. Lithegraphy, photography, and the 
brush form the shades, and gelatine produces the tints and colours as 
brisliaut and as well blended as those of stained glass.—Not proceeded with. 
2934. N. R. Hawn, Northilert, Kent, “ Apparatus for winding-up clocks.” — 
































Dated 14th September, 169. 
This invention consists in seeuring upon the end of the shaft of the main 
spring or axis of the weight lines or cords, grooved wheels or pulleys, that 
are provided with teeth or pawls upon the sides thereof, taking into ratchet 









wheels mounted upon the same axis, to which motion is communicated 
upon the ope yr or through the medium of a connecting line, 
cord, or other suitable contrivance e.—Not proceeded with. 
2242. G. Brapeury, Oldham, aud J.J. Kine, Glasgow, “ Binding and 
folding quides i ing machines.” —Dated 15th September, 1860. 

1 so constructing or forming the guide that, 
the guide, it shall assume the form of about 
yy other similar or slightly varied form which 


ceeded with. 


lia rubber teats.”—Dated 15th 









upon the b 
two-thirds of < n) 
may be deemed more suitable.— Not ; 
2243. J. Honsty, Belved+i 
September, 1-60, 
These improvements consist 











. . a novel shape to teats made 

of india rubber, or in fon 1 new teat of india rubber as hereafter 

explained. Secondly, in a means of strengthening india rubber teats. The 
patentee carries his first improvement into effect by taking an india rubber 

ily made, or 1 as hereafter described, and previous to 

it rolls up the rin n the bottom edge towards the top, and 
leaves it so rolled for about ten hours and upwards; he then unrols it, 
when an indentation will appear in the teat resembling the form of a 
natural nipple. If left without preparation the teat would tend to resume, 
and probably would resume, the shape in which it was first formed, that is, 
from the ring up 1 or forward there would be but a plain tubular shape. 
In order. however, to cause the teat to preserve indefinitely the shape 
imparted by the rolling up of the ring thereof, he subjects it to a vulca- 
nising process. The above is the method of manufacture he prefers as 
being the most simple, but he reserves to himself the right of produ 
the hitherto plain tubular part of india rubber teats with an indentation 
therein for the purpose of forming a nipple on the teat, whether such be 
done as above described, or by moulding or otherwise, thegorm being in all 
cases retained and preserved by vulcanisation, ‘‘ curing,” or ‘* conversion.” 
To carry the Second improvement into effect he covers over a teat, after 
having been formed in the usual manner in india rubber, and previously to 
vulcanising it, with a second cap of india rubber, and secures the lower edge 
of the coating to the ring by means of a solution of india rubber ; or he lines 
the teat with an additional cap of india rubber, and when lining the teat 
he first turns the teat inside out, so that the lining may overlap the points 
of contact between the ring and tubular part of the teat, and whether he 
applies the cap as a coat or as a lining, he afterwards vulcanises, or ‘‘ cures,” 
or ‘‘ converts.” By means of the additional cap the ring obtains all round 
two points of attachment, and is prevented from being torn away from the 
body or tubular part of the teat. 

2244. F. Semer, Paris, “ Compressing air or other gas which may be trans- 
Serred by tubis for raising water and for various other purposes.” — Dated 
15th September, 1360. 

The object of one part of this invention is to obtain compressed air from 
the flowing and ebbing of the tide to be used close to or at a distance from 
the tide-way or inland; and of another part to apply the compressed air in 
apparatuses hereafter described. The invention is based upon the different 
densities of fluids, and by substituting some for others in closed vessels, and 
in vessels open at bottom, the patentee obtains a power which may be used 


























































as required. For this purpose he makes use of vessels which alternately 
receive air or water, A in communication with one another by means of a 
tube or tubes provided with taps and valves free to be opened or closed at 
will. He obtains power in the shape of compressed air by the flow and ebb 
of the tide, which he is enabled to transmit to any reasonable distance for 
raising liquids and for other purposes for which compressed air is applicable. 
For obtaining compressed air he fixes a vessel closed at top and open at 
bottom in a tide-way on the ground. When the tide is out, air enters the 
as the tide rises it compresses the air therein, and at high water 
the greatest amount of pressure will be exerted, and the may then be 
taken for use through a pipe fitted with a stop cock rising from the top of 
the submerged vessel. 

2250. W. E. Newton, Chancery-laue, London, “ Safety locks.”"—A communica- 

tion.—Dated 1ith September, 1800. 

This invention has for its object the construction of locks in such a 
manner that no instrument but the proper key can be introduced into the 
iock for the purpose of attempting to open it. This is effected by means of 
a simple arrangement of mechanism which will obstruct the key-hole or 
entrance to the lock, so that, in order to open the lock, the key upon being 
inserted into the key-hole must first operate upon this mechanism, which 
covers up or bars entrance to the other part of the lock before such key can 
arrive at a second or inner opening or entrance into which the key 
must be introduced in order to operate upon the internal mechanism to 
move the lock bolt. 

2551. A. V. Newton, Chancery-lane, London, ‘* Brooms.”—A communication, 
—DPatel 15th September, 1860. 

This invention relates to that class of brooms that are principally used in 
the household, and consists in forming the broom of broom corn and strips 
of cane or reeds so intermingled and combined as to cause the latter, 
through its superior stiffness and elasticity, to give a corresponding character 
to the combined mass, thus rendering the broom both effective in sweeping 
and durable. 

. J. E. Berrs, Northampton, “ Machine for cutting out clothing.”— 
Dated 1ith September, 1869. 

This machine is so arranged as to be worked by the foot of the person 
guiding the material operated upon, or by other known means. The work- 
ing parts of the machine are placed underneath a table supported on a 
suitable stand or frame, and consist of a driving-wheel keyed on a crank 
shaft, which is set in motion by the foot acting on the treddle in the 
ordinary manner, or by other known means. A band from the driving- 
wheel passes round a fixed pulley on another shaft, to which it imparts 
motion, which is communicated by a crank to a rod furnished at its upper 
end with a vertical knife or cutter. The said knife works between guides 
up and down through a slot in the centre of the said table, on which are 
placed the several thicknesses of cloth or other material to be operated upon, 
—Not proceeded with. 

2256. J. Zysut, Great Pearl-street, Shoreditch, London, “ Studs or fastenings 
Jor shirt-fronts, dec.” —Dated 17th September, 1860. 

The object of this invention consists in constructing the stud or other 
similar fastening in two parts, such parts being severally provided with 
projections and recesses, springs, or other similar appliances, so that, by 
simply pressing the two parts together, they shall unite without any screw- 
ing or other mechanical movement.—Not proceeded with. 

2 J. Hay, Salford, “ Apparatus for making gas-burners.”—Dated ith 
September, 1860. 

In carrying this invention into effect the inventor arranges or constructs 
a machine with apparatus on the top of the frame thereof to fix a number 
of movable drills for drilling and concing or forking the inside of gas- 
burners. The said apparatus is formed in two parts—one part to hold the 
drills, and the other the metal of which the burners are made ; then the 
drills are caused to revolve either by hand or power, and that pert of the 
apparatus which holds the series of tools or cutters is caused to slide 
forward, so that the tools and metal come in contact, and by means of a 
shaper, acted upon by a pointer or tracer, the requisite form or shape is 
given to a number of gas-burners at the same operation.—Not proceeded 
with, 

















2260. W. E. Newton, Chancery-lane, London, “ Lanterns."—A communica- 
tion.—Dated 17th Septenber, 1860, 

The kind of lanterns upon which the improvements constituting the 
present invention are made are those consisting of a cylinder of glass 
formed with a series of zones or belts extending horizontally around the 
exterior of the lantern, the object of these zones being to effect in appear- 
ance the elongation of the flame in a vertical direction. The improvements 
consist in constructing a lantern, not only with a series of horizontal belts 
or zones with angular or inclined sides on the exterior of the glass cylinder, 
but also with a senes of vertical refracting ribs or angles on the interior of 
the lantern, whereby the lights produced will not only be elongated, but 
their number will be apparently doubled, producing, for instance, four lights 
where there are but two flames or burners, the great advantage of which, in 
adding to the quantity of light and the diminution of expense, will be 
apparent. 

2261. W. E. Newton, Chaneery-lane, London, “ Files." —A communication 
—Datid 17th September, 1860. 

The patentee claims as a new article of manufacture a round file, or one 
having its face curved around its axis, the rows of teeth of which are formed 
spirally around the file. 

2262. G. Grout, Wood Green, Tottenham, “ Elastic cord.”— Dated 17th 
September, 1860. 

The object of this invention is to produce in an efficient and economical 
manner elastic cords suitable for application to ladies’ skirts, and to other 
uses where flexibility and elasticity are required. Tothis end the inventor 
binds, by the aid of suitable machinery, a strand or strands of wire helically 
around a core of cotton or other suitable material, in such manner as to 
prevent the undue compression of the core and thereby preserve its pliability. 
—WNot proceeded with. 

2268. W. CULLIs, High-street, Homerton, ‘* Stoppering or closing bottles, jars, 
dc.” —Dated 18th September, 1860. 

For the purposes of this invention, upon the neck of the bottle or other 
vesse] to be closed, an obtuse angle screw thread is to be cast or formed, 
continuing once or more times around, and by preference of an increasing 
diameter from the mouth downwards. An obtuse angle screw thread, con- 
tinuing once or more times around, is cast or formed on the inside of a 
capsule of gutta-percha, or other suitable material, and these screw threads 
are so formed as to screw into or under the screw threads on the neck of the 
bottle or other vessel, and so retain the stopper or capsule on the bottle or 
other vessel ; the top of the capsule on the inside is furnished with a block 
of cork or other suitable material. The bottle or other vessel may be 
hermetically closed by screwing the stopper or capsule tight down on the 
neck thereof, and by simply turning it in the reverse direction it will be 
unscrewed and released.— Not proceeded with. 

2269. W. E. Newron, Chancery-lane, London, “ Gas meters.”"—A communi- 
cation.—Dated 18th September, 1800, 

This invention relates to that class of apparatus for measuring gas called 
dry gas meters, in which the gas passing through the same is caused to be 
registered by the operation of two diaphragms forming chambers, having 
rigid heads and flexible sides, like a bellows, the movements of which 
diaphragms by their alternate inflation and collapsion impart, by means of 
suitable gearing, a continuous motion to the indicating apparatus or counter. 
The invention consists in forming the flexible chambers in such a manner 
that they can be readily removed from or inserted in the meter at pleasure 
without soldering or unsoldering. This result is obtained by forming the 
bellows with two heads or annular plates, to which the leather or other 
flexible material is secured in any proper manner, previous to being inserted 
in the meter, the rear plate or head having a female screw formed in it, 
which fits over a corresponding male screw attached to the pipe or con- 
nection through which the gas is admitted to the bellows ; or it may be 
secured to this pipe or connection by any other means that will permit of it 
being gradually and readily connected with or disconnected from the pipe 
or connection without the necessity of soldering or unsoldering. By this 
means it will be understood that, by thus forming the bellows with two full 
annular plates, each of which is entirely independent of the meter itself, 
the bellows can be entirely finished before being adapted to the apparatus, 
and therefore it can be fully tested before it is put into use. 














2270. D. MILLER, Glaagow, “‘ Constructing brernkwaters, piers, quays, sea-walls, 
and the submarine works of fortifications.” —DPated \8th September, 1360. 

In carrying this invention into effect, one mode of operation has for its 
object the construction of these works without the necessity of forming 
coffer-dams to enable the work to be built on dry ground, or to employ 
diving apparatus for the purpose of laying the stones under water. The 
way in which this is effected is by putting down guide-piles, frames, or 
standards, either of iron, wood, or other suitable material, in the line of the 
face of the wall or other structure which is to be built, at such distances 
apart as may be suitable. On these piles, standards, or guides, blocks of 
stone to form the face of the structure, having holes, grooves, or projections, 
corresponding with the size and shape of the piles or standards, bored 
through them or formed on them, are threaded over or run down in suc- 
cession, thus forming a facing or encasement of stone any distance under or 
above water, as may be required, which facing may be backed up with con- 
crete or other suitable material enclosed at the back by piling or otherwise, 
so as to form a solid structure. Another mode of constructing these works 
is by building them in sections in a caisson or box, forming a kind of coffer- 
dam, the sides of which are formed of a number of distinct frames or divi- 
sions. These frames or divisions are constructed so as to be easily removable 
after a section of the work has been completed within it, and then put 
together again, and, by thus reforming the caisson, to enable another section 
of the work to be built within it. 


2275. E. Hunt, Glasgow, ‘‘ Apparatus for preparing saws.”—A communica- 
tion.— Dated 19th ber, 1860. 
This invention cannot be described without reference to the drawings. 








‘Manine Sream Enorve Burpine 1x New York.—The Novelty 
Works are building a single beam engine of 105-in. cylinder and 
12 ft. stroke, and two of 80-in. cylinder and 12 ft. stroke. The 
Morgan Works are building one engine’ of 80-in. cylinder, 11 ft. 
stroke, another of 70-in. cylinder, 11 ft. stroke; another of 38-in. 
cylinder, 10 ft. stroke, and another of 36-in. cylinder, 9 ft. stroke. 
The Neptune Works are building an engine of 66-in. cylinder, 11 ft. 
stroke, one of 36-in. cylinder, 10 ft. stroke; a pair of 32-in, cylinders, 
8 ft. stroke; one of 36-in. cylinder, 8 ft. stroke, and another of 
30-in. cylinder and 6 ft. stroke. The Allaire Works are building 
one engine of 76-in. cylinder and 12 ft. stroke, a pair of 50-in. 
cylinders, 10 ft. str and one engine for a ferry boat of the large 
size of 42-in. cylinder and 9 ft. stroke. “Besides the engines 
enumerated, the various establishments mentioned are building a 
number of non-condensing engines of smaller power. 

Tue Coat Suppty ro rus Merropo.ss.—For the three months end- 
ing March 31st last 451,210 tons 9 cwt. of coal have been conveyed 
to the metropolis by the various railway companies having access 
thereto, as against 361,574 tons 7 ewt. in the corresponding period 
of last year, the increase being 89,636 tons 2 ewt.: the coals 
by canal during the same three months of the present year 
have been 4,761 tons 10 ewt., showing a decrease of 644 tons 
on the arrivals of last year’s first quarter. Of this quantity 
the London and North-Western have conveyed for the three 
months respectively, 58,115 tons 17 ecwt., 68,632 tons 16 ewt., 
68,395} tons—total, 195,144 tons 3 ewt.; the Great Northern, 
49,9643 tons, 55,884 tons 16 ewt., 62,185} tons—total, 168,034 tons 
16 ewt.; Eastern Counties, 14,012 tons 17 ewt., 11,791 tons 4 ewt., 
13,848 tons—total, 39,652 tons 1 ewt.; Great Western, 7,829 tons, 
7,626 tons, €6 tons—total, 22,521 tons; Midland, 4,396 tons, 
4,530 tons, 6,429 tons—total, 15,355 tons; South Eastern, 8,000 tons, 
1,817 tons 13 ewt.—total, 4,817 tons18 ewt. ; South Western (March), 
4,003 tons 18 ewt.; Hertford, Luton, and Dunstable (March), 874 
tons 18 ewt.; Chatham and Dover, 505 tons; London, Tilbury, and 
Southend, 82 tons, 144 tons, and 76 tons—total, 302 tons. 

Crry Ramways anv THE Poor.—In his evidence before the com- 
mittee of the House of Lords appointed to inquire into this question, 
Dr. Letheby, medical officer of health of the city of London, deposed 
that, with regard to the removal of the courts and alleys oceupied by 
the poorer classes in Long-alley, by Broad-street, City, to make way 
for the proposed station of the North London Railway there, their 
removal would be bighly advantageous in a sanitary point of view, 
seeing that the City authorities had no means of omen in upon 
these densely populated districts and improving their sanitary con- 
dition without some such means as railways afforded of relieving 
the overcrowded localities. One of the best things that could happen 
for the city of London would be the adoption of means whereby the 
poorer classes might be taken out into the suburbs at evening and 
return to their daily labour by cheap trains. It would be a great 
boon and advantage to them, At the present moment the localities 
were closely crammed with dwelling-houses, the removal of which 
would give open spaces for the circulation of air, and do away with 
the outbreak of fever and disease, One shilling a-week would pay 
the fare, and it would pay the railway companies to carry poor 
people at the same rate as they carried the same rate of goods. As 
there were upwards of 1,000,000 persons in the City daily, it was 
desirable to have it fully ventilated, and the railway would give the 
poor of the City the same opportunity of going out of town as the 
rich. He had not considered how the country parishes would like 
this extradition of the poor, but the question was a large and difficult 
one, and one of which no practical solution had yet been found. The 
route of the North London line towards Kingsland was not at 
present thickly populated, and small houses to accommodate the 
poorer classes might be conveniently constructed, and, at present, 
the poor in the City paid on an average 2s, 6d. per week for a single 
room, and as low as Is. 6d. He did not know that the Stockton and 
Darlington ran trains for the poorer classes at 6d. per head, per 
week, but thought that at 1s, per head, per week, trains would pay 
commercially. 

EncycLor2p1as AND Exposions.—The battles of science have 
frequently to be fought “ over and over again.” This is not always an 
agreeable, though it is sometimes a necessary task, because science 
is founded in truth, and the truth should generally be 
defended when plausibly assailed. At the same time we should 
never forget that what passes oftentimes for science, indorsed by 
high authority and common consent, is only “science falsely so- 
called.” The history of the past is full of instruction in reference to 
the veneration paid to mere notions—strings of falsehoods—which 
passed current for science during several centuries. A considera- 
tion of this fact, while it should lead us to keep our minds open to 
conviction and the reception of new truths, should also lead us to be 
very rigid in the examination of new theories and the evidence upon 
which they are based, so as to get the truth, and nothing but the truth. 
“ Prove all things—hold fast that which is good,” is a most excellent 
maxim for life and labour, This much we have said introductory to 
some remarks in the article on steam boiler explosions which has 
found a place in the late new edition of the Encyclopedia Britan- 
nica. It relates to the new theory first published in the London 
Enorneer, and subsequently in pamphlet form, and which was 
reviewed on page 345, vol. ii. (new series), of the Scientific American. 
We would not have recurred to it again but for its appearance in 
a work of such high authority. We will quote a favourite example 
from the work in question, and point out its unscientific character. 
Suppose a “locomotive boiler, with 75 cubic feet of water space 
and 75 feet of steam space, the corresponding weight of water would 
be 4,650 Ib., while the steam at 140 lb. pressure would only weigh 
26 1b. The temperature of this steam, and also of the water from 
which it is formed, is 361 deg., the water being 149 deg. above the 
temperature at which it would produce steam in the open air, of 
atmospheric pressure. Water could only be heated to this 
temperature by being confined under a corresponding pressure, and if, 
when so heated, the pressure is removed, the water cannot remain 
in its original condition, as water merely, but a part of it becomes im- 
mediately converted into steam. 4,650 Ib. of water heated to 361 deg. 
contains as much heat, or as many units of heat, over and above the 
heat at which it gives off steam of atmospheric pressure as are con- 
tained in 577 Ib. of steam of a total temperature of 1,200 deg. It is 
fair to presume, therefore, that upon the sudden liberation of the 
pressure under which the 4,650 1b. of water had been heated to 361 
77 Ib. of it would be immediately converted into steam. 
This quantity is more than twenty times greater than that of the 
steam originally contained in 75 cubic feet of space, and at a pres- 
sure of 140 Ib. per square inch. We assert that such a result cannot 
take place, and that such a conclusion as 577 Ib. of water being 
immediately converted into steam, under the above conditions, is 
opposed to science, It will be noticed that, according to the above 
example, steam of 2,800 Ib, would be immediately 
generated in the boiler —a preposterous assumption. Steam 
compound of a certain quantity of latent and specific 
heat and water; every volume of it contains 1,200 deg, Now 
as each atom of the above 4,650 Ib. of water contains only 
361 deg. of heat, or 849 less than that of steam, it is impossible 
that the 577 Ib. of steam can be formed without @ transfer of heat 
amounting to 149 deg. from each of 4,073 Ib. of water disseminated 
over 66 cubic fect of space to rush in all directions, and combine 
with the wonderfully attractive 577 lb. situated in some favourable 
position. There is no such law of heat-transfer known in the science 
of steam engineering. In accounting for explosions by the theory 
referred to it is requisite that the water in the boiler should be 
heated considerably above 212 deg., and that a rupture of the metal 
should precede the great eruption or explosion, by the 577 Ib. of 
water being immediately converted into steam. Safety valves, 
according to it, are the most dangerous devices ever invented for 
boilers. We know that if water be heated to 1,200 deg. in a close, 
strong vessel, and then released from pressure, it immediately flashes 
into steam, because it contains the requisite quantity of heat to pro- 
duce such a result; but in no case whatever can water of 361 deg. 





































pressure 


Is 


in a boiler be immediately formed into steam, according to the above 
theory of boiler explosions, which has been adopted in the Ency- 
clopedia Britannica without due reflection.—Scientific American. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tron TravE: Quarterly Meetings: Prices Confirmed: Movement in 
Railway Iron—P16 Tron Trape—Inonstone AND Coan ‘TRADES— 

* Generat AND District Trapes: Much Languor —Faivres— 
Me. T. H. Buackwewt ix InptA—T' ne Exutertion or 1862—Binston 
Mines 1n YorkKsHmRE—StTRIKE OF THE WOLVERHAMPTON PAINTERS, 
&c.—-SinGutar Biast Furnace Accent. 





Tuere is a decidedly more cheerful feeling among the’ ironmas- 
ters of South and North Staffordshire than there was a fortnight 
ago, and perhaps a few more orders in hand than was the case at 
that time. The Quarterly Meetings for the current period com- 
menced in Wolverhampton on Wednesday. The attendance of the 
trade was numerous, and there was a sprinkling of merchants from 
the metropolis aud the chief provincial towns. Some negotiations 
were opened to be completed in Birmingham yesterday (Thursday), 
where there is reason to believe that, considering the dulness that 
las recently characterised the trade, and the gloomy anticipations 
that were indulged in with reference to the Quarterly Meetings, a 
tolerable amount of business was done in both pigs and malleable 
iron. In the previous week more pigs had changed hands than the 
week before, and orders for malleable being anticipated as the result 
of the usual attendance of buyers at the Quarterly Meetings. The 
sellers of pig-iron, however, had to submit to low prices even for the 
present times, and it is stated that specifications are being accepted 
by the malleable iron-makers at figures which are unprecedentedly 
low during a recent period. The works who do anything in railway 
samples continue the best off for orders, and the prospects of this 
branch of the trade are betterthan any other. A Wolverhampton broker 
has recently received an order for 20,000 tons of rails for the Italian 
Government, and we perceive that the Lancashire and Yorkshire 
Railway are advertising for tenders for from 3,000 to 5,000 tons of 
rails, 8U lb. to the yard, and guaranteed for seven years. There are 
also private inquiries afloat for railway iron, but, as in the last 
instance a guarantee is required, they are not very readily caught 
up. Some of the 20,000 tons order are expected to come into this 
district. Mr. Griffiths reports the sale of 1,000 tons of forge-pigs 
for France, from this district; but the price that is understood to 
have been taken for them is much lower than might have been ex- 
pected, considering that, according to the authority last quoted, out 
of 193 there are not 100 furnaces in blast in this district. Fifteen 
have been blown out in the past quarter, and the reduction per 
annum is calculated at 87,360 tons, In regard to the formal business 
of quarter-day, it may be said that the prices recommended at the 
Preliminary Meeting were adopted, and that the “trade” rates are 
in the proprotion of £7 10s. for bars, but there are scarcely any 
niutkers where these rates are universally maintained, 

The demand for native ironstone is not so good as the time of our 
last report, but sellers of the best articles refuse to give way in 
prices. 

For coal there continues a good inquiry, especially from a dis- 
tance, and, with few exceptions, prices are maintained. 

The general manufacturing trades are almost universally inactive. 
In all the light and fancy trades there is quite a depression, with 
scarcely any work for the operatives. The factors’ travellers report 
that the ironmongers, both in the provinces and London, are 
generally pretty well stocked, notwithstanding the small orders given 
out by them last quarter. Those, however, doing the first-class 
business in and about the north of England say that they have not 
much need to complain, ‘The foreign trade is without movement in 
any direction worthy of record, 

The state of things above deseribed has had its influence on the 
metal market, which is inanimate. English tin was reduced £4 





per ton on Saturday, but with stimulating purchases to any con- 
spicuous extent. 

Mr. Joseph Gilbert, of Cradley Heath, chain-maker, suspended 
payment on Saturday. His liabilities are set down at from £8,000 
to £10,000, and the Birmingham Banking Company holds his plant 
and all available property as security for advances which they have 
made to him, ‘The extreme depression of the chain trade is said to 
have occasioned the failure, 

The accounts connected with the failure of Messrs, Gandy and Co., 
Leeswood Furnaces, Mould, Flintshire, have appeared. ‘lhe liabi- 
lities are set down at £17,000, and the assets at £5,000; thus the 
actual deficiency is £12,000. The partnership commenced July, 
1858; and the failure took place in February last. The following 
items explain, to some extent, the deficiency :—Loss on make of pig- 
iron from July, 1858, to February, 1861, £2,900 ; paid Caleb Bloomer 
for commissions and discounts, £1,300; W. KR. Roebuck, £1,000; 
bankers’ commission, £8,000; for repairs and accidents at works, 
£1,900; total, about £10,000, 

Messrs. Beasley and Co., ironmasters, Smethwick, have not yet 
been able to find security for the payment of the 7s, 6d. in the £1 
offered by them, and it is therefore expected that the estate will have 
tu be put into the Bankruptey Court. 

A meeting of the creditors of Mr. James Warden, iron merchant, 
Birmingham, was held yesterday (‘Thursday) week. The liabilities 
were shown to be £7,000. A composition of 5s. in the £1 was 
offered, 2s. Gd. forthwith and the remainder in three months. 
Subject to the last instalment being guaranteed, the offer was 
accepted. 

The partnership which existed between Thomas Silvester and 
Son, ironmasters, West Bromwich, has been dissolved. 

Mr. ‘T. HH. Blackwell, late of Smethwick, has been appointed 
manager of the Nerbudda Iron Company, India. 

A committee of manufacturers and others, representing the various | 
interests of Birmingham, has been appointed to aid the arrangements 
under which the Exhibition of 1862 will take place. 

A short time since, during the strike at the Woolley Colliery, near 
Barnsley, Messrs. Marsden, the proprietors, sent into this district and 
obtained some seventy or eighty men from Bilston, where the un- 
employed miners are very numerous. When the Bilston men 
arrived at the Horbury junction of the Lancashire and Yor <shire 
Railway a special train took them to the colliery, where the chief 
constable of the West Riding and a number of police were in wait- 
ing to conduct them to the works. ‘The turn-outs, however, were 
there in great force, and made such demonstrations that the Bilston 
men gladly took their return fare from the Miners’ Society, at 
Barnsley, and returned home, ‘The ringleaders of the Miners’ Union, 
whose threats induced the Bilston men referred toto return home have, 
for that indiscretion, been committed for trial at the Yorkshire 
Assizes. Some Bilston colliers yet remain at work in the colliery | 
referred to, and the manager of the Woolley Coal Company is now | 
in South Staffordshire making arrangements for a full complement | 
of Staffordshire miners to work the pits of that company. 

The painters, plumbers, and glaziers of Wolverhampton are upon 
strike. Up to about four years ago their wages were 22s. a week 
for working ten hours anda half a day—namely, from six till half-past 
tive, with half an hour for breakfast and an hour for dinner. At that 
time they applied for a rise in their wages of 2s. a week. The 
masters gave them Is., and, it is said, promised the other Is. on a 
future occasion, Three weeks ago they applied to their employers 
to complete their promise, and also reduce the working time by 
half an hour a day. A few of the unimportant employers acceded to 
the request, but the others declining to give any satisfactory reply | 
the men struck work last Monday morning. Since then the masters | 
have met and resolved to concede the half hour, but refuse to increase | 
the wages. On this decision being notified to the men they resolved | 
not to return to work till the masters had complied with the whole 
of their request. They allege that their wages at 24s. would be 
below those of the operatives in the same trades in Birmingham and 
other neighbouring large towns. 

A singular accident happened a few days ago at the blast furnaces 
at Bilston in the possession of Mr. Samuel Griffiths, of Wolver- | 
hampton, ‘The furnaceman was stirring the molten cinder with his | 
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iron rod, when, by some unexplained cause, some water got amongst 
the burning mass, and an explosion ensuing, the workman was pro- 
fusely bespattered with the lava. The poor fellow sustained 
frightful injuries, but is expected ultimately to recover. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Nortnern Matters: Opening of Railway Communication between 
Stokesley and Castleton : Shipbuilding on the Wear : A Great Mining 
Engine : Death of an Eminent Mining Engineer—State or TRADE 
AT SHEFFIELD—esuLts or SANrraARY RerorM: General Impreve- 
ment of the Public Health and Important Social Consequences— 
Liverroo.: Baths and Washhouses: The Birkenhead Dock Works— 
Steam PLoveninc rx Nortwampronsuine—Street Ratiways. 


One or two interesting items of information find their way to us 
from the north. Railway communication from Stokesley to 
Castleton has just been thrown open for passenger traffic. Itisa 
portion of the North Yorkshire and Cleveland line, now incorporated 
with the North Eastern, and when it is completed it will join the 
Whitby and Pickering line at Growmont.—The shipbuilding trade 
on the Wear is tolerably active; indeed, there is more doing than at 
the corresponding period of last year. At the present time 75 
vessels are being built (10 of them are iron ships), of which 27 are 
sold, while last year there were but 65 building and 20 sold. An 
engine which has attracted considerable attention among colliery 
engineers has just been started at the Forest Pit, Seaton Delaval. 
The engine is stated to be the largest double-winding one in the 
coal trade. The two cylinders are 36 in. diameter and 6 ft. stroke. 
The weight of the main shaft and cranks is 11 tons 13 ewt.; and 
the two rope rolls are each 25 ft. in diameter and weigh 44 tons. 
When in full work the engine will lift 72 ewt. of coals in 26 
seconds from 120 fathoms deep while the rolls are making 6} revolu- 
tions. The cylinders are worked by double mitre valves instead of 
the ordinary slides, and their gearing (of link motion) is regulated 
by eccentrics attached to the main shaft—The death is announced 
of Mr. T. J. Taylor, one of the most able mining engineers of the 
northern district, and brother of Mr. Hugh Taylor, M.P. for Tyne- 
mouth, and brother of Mr. John Taylor, another gentleman of 
eminence in the mining world. Mr. ‘Taylor devoted his attention to 
a great variety of subjects. He was mining engineer for the Duke 
of Northumberland (in which office le sueceeded his uncle, Mr. 
Hugh Taylor), for Lord Hastings, and for Colonel Towneley. He 
was also principal land agent for Colonel Towneley’s Stella and 
Stanley estates. He was vice-president, and aa active promoter of 
the Northern Mining Institute, and a director of the North British 
Railway Company. He was deputy-chairman of the Border 
Counties Railway, and upon the amalgamation of that line (which 
he was the principal means of carrying) he was nominated to a 
place in the North British direction. Mr. Taylor's writings, princi- 
pally on mining, and subjects in the coal trade, were very 
voluminous, and are scattered through a variety of publications. 
His principal work was a comprehensive treatise on river improve- 
ments, having reference chiefly to the river Tyne. In consequence 
of the enlightened views he displayed on river matters in this 
volume he was often pressed to allow himself to be nominated a 
member of the ''yne Improvement Commission, but from the 
interests of his employers being so frequently under discussion by 
the board he always declined. The organisation of a compre- 
hensive scheme for the drainage of the whole coal basin of the 
Tyne, east of Neweastle, had for many years been a favourite 
project of Mr. Taylor's, and the bill introduced into Parliament this 
session was inspired by him and framed under his suggestions. Mr. 
Taylor was interred on Friday, a long and influential cortege of 
mourners following his remains to the grave. 

The old staple branches of trade at Sheffield are a good deal 
depressed. Orders from Germany, France, and Spain for edge tools, 
files, and steel continue to be received, and a fair business is antici- 
pated with those countries. Moderate orders from Canada also 
continue to reach Sheffield, but there is little improvement in the 
advices from the Dis-United States. 

In Tue Enaineer of March 29th some particulars were given 
with regard to the improvement in the public health of Liverpool, 
the reduction effected in the mortality having been from 32-5 to 24:0 
per 1,000.9 Mr. R. A. Marillier, town surveyor of Hull, has 
obligingly communicated some statistics of the mortality in that 
important borough during the past year, and it appears that a 
similar amelioration is going on In the district to which they refer. 
This, indeed, is the case in every neighbourhood in which intelligent 
measures have been sincerely introduced and earnestly carried out. 
Mr. Marillier writes:—“ Having noticed in your last number a 
statement of the improved sanitary condition of Liverpool, it occurs 
to me that your readers may be interested to hear that a similar 
improvement is going on in Hull. In the statement of deaths in 
1860 enclosed herewith you will observe that during the year the 
number of deaths was only 183 per 1,000 inhabitants. From the 
superintending inspector's report on Hull it will be seen that the 
average rate of mortality during eight years previously to the appli- 
cation of the Public Health Act was 28°3 per 1,000, so that since th 
local board of health has had the control of the sanitary arrange- 
ments of the borough the rate of mortality has been reduced by 
upwards of one-third.” The facts thus brought to light from two 
great English towns—supported, as they no doubt are, by the experi- 
ence of numerous other localities—suggest grave social and political 
considerations to reflective minds. ‘The last montly returns issued 
by the Poor Law Board on the momentous subject of pauperism 
show an advance of 3°45 percent. in the number of those dependent 
on the rest of the community for their support; and, if real good is 
to be effected, all who wish well to their country will have to devote 
increased attention to the great question of public employment as 
well as _— health. 

The Liverpool Town Council have incurred an outlay upon baths 
and washhouses of close upon £100,000, viz., £48,000 by the present 
council, and £45,000 on the Pierhead Baths, inherited from the old 
corporation. The new baths have not proved remunerative, that is 
to say, they have barely paid their way without yielding any 
interest on the capital expended. The figures were discussed at the 
last meeting of the council, but an opinion was generally expressed 
that, having regard to the great publie benefits conferred by the 
baths, it was not worth while to trouble about their not yielding 
interest on the expenditure incurred in respect to them. At the last 
meeting of the Mersey Dock Board the engineer was directed to 
report as to the present state of the New Dock works at Birkenhead, 
particularly as to the Low Water Basin and entrances therefrom to the 
Great Float; also what arrangements have been for the construction 
of the landing stage for that basin, and what progress is being made 
with the northern entrances, agreed with Parliament to be finished 
. A summary of Mr. Hartley's report, in 
conformity with this order, will probably be given next week. 

Mr. Stafford O'Brien, of Blatherwycke Park, Northamptonshire, 
has purchased a set of steam-ploughing apparatus manufactured by 
Messrs.Robey and Co., of Lincoln. Motive power is supplied by a 
10-horse double-cylinder traction engine, which is stated to have 
shown itself capable of ascending and descending very steep hills. 

Mr. Train has made an offer to put down a mile of street railway 
in Leeds. At the last meeting of the Birkenhead Commissioners it 
Was announced that the line recently established by Mr. Train in 
that town was working very well, but that some slight improvements 
were required as to the sidings, &c., in order to completely adapt the 
line to the requirements of the borough. At the South Lancashire 
Assizes the Birkenhead Street Railway Company brought an action 
against a Mr. Bankes, owner of a coal-yard, whose gate was adjacent 
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to the railway. On the 13th of January last, as the cars of the plain- 
tiffs were passing the defendant's yard gate, a cart was hastily backed 
down a slope and brought into contact with the cars, doing consider- 
able injury to the property of the plaintiffs. These proceedings were 
commenced in order to recover compensation. The defence set up 
was, that the accident arose from the negligence of the plaintiffs’ 








servants, as there was ample time allowed for the application of the 
brake, by which the accident would have been prevented; and 
that there was sometimes a want of punctuality in the starting of the 
railway cars, so that the defendant's man could not calculate with 
certainty the times of their passing the coal-yard gate. A verdict 
was returned for the defendant, the jury believing the occurrence to 
have been a pure accident, 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rais.—The market continues dull. One or two orders have been given 
out for the home lines, but, with this exception, there is very little doing ; 
prices nominally the same. , : : : 

Scotcu P1¢-1RoN.—There has been more inquiry this week, and we notice 
a slight improvement in price of Warrants, which close firm at 47s. 9d. cash, 
49s. three months open, Mixed Numbers f.0.b. in Glasgow. _ 

SPELTER is quoted a little firmer this week, the nearest price on the spot 
being £18 5s. to £18 7s. 6d. per ton. - ; 

Leap may be had on easier terms, best English Pig £21, soft Spanish for 

20. 
° Coprer.—Slightly improved in demand. : 

Tix.—English dull of sale, at the reduction announced, on 5th inst. of £4 
per ton on common and refined. Banca and Straits nominally £121 and 
£116. 


TiN PLATES are in better request. 
MOATE AND CO., 65, Old Broad-street, London. 


April 11th, 1861. 





TIMBER. 





1860. | 1861. 1860. | 1861. 
Perload— ££ s £ & ne #6 Perleed— £4 3s £8/4 &B £8 
15 016 0/11 1013 10 | Yel. pine, per reduced C. 
5 4.0) 3 5 4 O || Canada Ist quality 17 1019 ©/17 019 0 
03 3 0 315 2nd do .. 12 013 0/1213 6 
05NW 5060 Archangel, yellow. 14 015 ©/| 14 01510 
0510 50 510 St. Petersbg. yel... 1219 13 10! 13 01410 
000, 40 410 Finland 9101010! 101011 0 
e 00 0 0 0 0 0) Memel + 10 015 ©) 10101510 
im. 19 415, 310 416 Gothenburg, yel... 10 01219 | lo 01310 
Dantzic, oak .. 10 6 6) 310 610 91011 0, 9101110 
fir.. 040); 31540 Gefle, yellow .... 11 01310 111012 0 
Memel, fir .. eo 40)'35 45 Soderhamn ... .. ll v1210/ 111210 
Riga .....+++ 10 315) 315 0 6 Christiania, pero) 
Swedish .......... 315 3 0) 310 317 12 fiby 3by 9-22 024 @ 2320 27 
Masts, Queb.rdpine 5 0 6 @) 6 O 8 0 in.......yellow i 
yl pine 0 6 0) 5S O 7 O | Deckplank, ony 014414 0125 
dpne 0 000/000 06 per 40 ft. 3 in. 
Lathwood, Pantz,fm6 0 7 0) 610 7 © Staves, per standard M 
su Peters. 9 06 910) 9 010 0 Quebec, pipe .... 0) 0 550' 50 0 600 


Deals, per C., 12 ft. by 3 by 9 in. oa | nee puncheon 16 0 180° 13 6 270 
Quebec, wht sprucels 019 0 1 20 |; Baltic, crown 7 
st.Johnwht.sprucelS 017 10,14 017 0 | pipe ....- } 17e 0180 0 200 022000 





SCOTCH PIG IRON REPORT. 
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GLaseow, 10th April, 1861. 

During the past week there has been a healthier tone in our pig-iron 
market. Orders have been more plentiful, and the week’s shipments have 
been unusually large for so early in the season. 

Notwithstanding the general complaints of dull trade, the shipments of 
pig-iron show an increase of 2,000 tons compared with last year up till this 
time. Last week they were 14,992 tons, against 12,275 tons in the corre- 
sponding week of last vear. 

Suaw, THomson, and Moore, Metal Brokers. 








nting Apraratvs.—The application of Mr. Daniel 
K. Clark's system of steam jets to her Majesty's steamer Vivid was 
tested on the 4th inst. The Vivid has two boilers and two funnels, 
one before and one abaft the engine. The boilers have four fur- 
naces each, the space between the grate and the crown of the fire- 
place being very much restricted. The boilers discharge their 
steam into one and the same steam pipe, so that there is no means of 
ascertaining how much steam is made from a given quantity of coal 
burned under either boiler separately. Mr. Clark’s jets are applied 
only to the forward boiler, the after boiler being purposely left 
unprovided with them, so as to afford a direct contrast between the 
common and the improved system. The coal burned was Hartley, 
the smoke producing qualities of which were unbounded. A steam 
“blower,” or jet of steam, from }in. to 3 in. in diameter was con- 
stantly discharged up both funnels throughout the trial. Both boilers 
were tired steadily for two hours and ten minutes, during which time 
3,300 Ib. of coal were fed into the furnaces of the forward boiler, and 
5,000 Ib, into those of the after boiler. The regular pressure of from 
13 Ib. to 14 Ib. was constantly maintained. The after chimney 
almost constantly emitted dense volumes of the blackest smoke; the 
forward chimney discharged hardly anything which could be desig- 
nated as smoke, a light brown vapour at long intervals being all that 
was visible besides the issuing jet of steam. When the patent jets were 
momentarily turned off, for the purpose of observation, the produc- 
tion of smoke in the forward furnaces was instantaneous and un- 
mistakable. The Government Inspector under the “ Smoke Nuisance 
Act” was on board to witness the experiments. Mr. Clark has 
applied four small jets at the back of each furnace, drawing in air 
and forcing it over the surface of the fire and towards the door. A 
flat jet is also made to discharge over the fire from just above the 
door. Without pretending, in any way, to anticipate the conclusions 
of the Government officials, by whose direction the trial was made, 
we may say that, so far as the prevention of smoke and the economy 
of fuel are concerned. the result appeared to be most satisfactory. 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
Monday, April Ist, 1861. 
BRIEF NOTES ON THE NATURE AND ACTION OF STEAM IN 
RELATION TO BOILER EXPLOSIONS. 
By J. C. Dyer, Esq. 

“Tr seems, therefore, that general laws, respecting the absolute quantity 
and the nature of heat, are more likely to be derived from elastic fluids than 
from other substances.”—DaLton.—Mem. Manchester Lit. and Phil. Soc., 
Part 2, vol. v., p. 600. 

SEVERAL essays having lately appeared in the public journals, from 
the pens of able writers, on the generation of steam, on its con- 
nection with water, on its nature as an elastic fluid, and on the causes 
of boiler explosions, and whilst exhibiting high talent and much 
practical knowledge of the questions considered in them, many dis- 
cordant theories and opinions are advanced, and anomalous cases set 
forth, which tend rather to widen than to reconcile the views of the 
writers on the points of controversy, it has therefore appeared to 
me worth while to submit a few remarks on the subject, in the hope 
that they may, in some degree, tend to throw light on the many 
obscurities that appear to beset the course of inquiry into such 
recondite questions. 

I begin, then, with stating a few established facts :—1st. Water 
would be permanent as a liquid, with any measure of heat in it, from 
32 deg. to the most exalted temperature that can be given to it, if con- 
fined by any pressure equal to that of steam at the same temperature. 
2nd. Water takes the form of an elastic vapour, in all conditions, 
when not confined by pressure, and when in contact with any 
substance having a higher temperature than itself. 3rd. The tran- 
sition of water from the liquid state to that of vapour takes place 
with a rapidity directly as the excess of temperature in itself, or in 
contiguous bodies, and inversely as the force that may compress, or 
restrain it, within the space due to its liquid condition. 

Now, taking these simple facts into view, we may infer that when 
a boiler is full of water no steam can be formed in it, because, in a 
state of vapour, this substance expands into a space about 1,700 
times greater than it occupies in its liquid state; therefore, whatever 
may be the degree of heat imparted to the water in a boiler, if there 
be no steam chamber over it, there can be no steam formed therein; 
and if such chamber is left in the boiler, then no more steam can be 
formed than to fill it, unless the steam be drawn off, as in common 
working it is. 

In all cases when water passes into the elastic form it not only 
fills the increased space, as above stated, but it also absorbs sensible 
heat—about 900 deg.—taken from the hot water in the boiler. 

In discussions concerning the nature of steam reference has been 
made to its essence, as deduced from the “atomic theory” of 
Dr. Dalton. So far as any practical benefit can arise from a clear 
conception of the properties of steam, and of the conditions of its 
existence, the facts above adduced are all sufficient for that purpose, 
and the bringing into such inquiries the Daltonian theory of ultimate 
atoms tends more to obscure than to enlighten our views thereon, or 
in regard to the several questions relating directly to the value of 
steam as a moving force, and to the great danger that attends its 
being carelessly or ignorantly employed. The authority of our 
Dalton has been often invoked, and his beautiful atomic theory cited, 
in cases when neither could be made applicable, as, in this, concern- 
ing the essential nature of steam. When the constituents of water 
had been discovered it became a great help to Dalton, as leading to 
his own theory of “ definite proportions,” which by him was shown 
alike applicable to all ponderable bodies, then known as compound. 
But as to heat, or the calorific element, or to any, supposed or real, 
“imponderable elements,” Dalton did not propose to define, nor 
profess to understand, their component parts or atoms. 

It having been shown, then, that water will always pass into 
vapour, subject to the conditions that space be afforded for it to 
expand into; that its transition be not opposed by external pressure, 
and that sensible heat be supplied from itself, or some source sufficient 
to sustain it as a vapour; and also that the amount and pressure of 
the steam so formed will depend on the intensity of the heat, and the 
amount of the space allowed for its expansion. 

Free space is to heated water, when the latter is confined and raised 
to a high temperature, and when the former is suddenly and amply 
afforded, nearly the same as fire isto gunpowder. In the case so put 
a portion of the water will instantly pass into an elastic vapour, with 
the intensity due to the degrees of heat in the water, and diminishing 
in force until balanced by the atmosphere. Yet it would be incorrect 
to say that steam can ever explode, in any other sense than that of 
rushing from confined spaces, and this with the force due to its elas- 
ticity, just the same as confined air would rush from the like pres- 
sure; for in these cases it is the mechanical force only that is called 
into action, whereas, in those of “explosions” proper, the forces exerted 
are derived from the chemical changes that take place in theexplosive 
compounds employed. Hence it would appear that the sudden 
bursting or exploding of a boiler is not caused by any explosive gas 
or vapour within the boiler, but simply by their high pressure. 

It has been assumed that the decomposition of water or steam 
cannot take place in heated tubes, except in so far as the “ oxygen 
becomes fixed by the iron,” and, therefore, that no explosive gas can 
be formed in a boiler. If it be thus true that neither water nor steam 
can be decomposed by heat alone, so as to liberate both of the com- 
ponent gases, then the absence of explosive matter in the boiler is a 
certainty. 

Steam is often mentioned as being in a “ superheated state”—a term 
too vague, and quite inadmissable, as applied to steam of any tempe- 
rature. When steam is in contact with water it will always be 
heated to the same degree as that of the water; but when separated 
from water the expansion of steam, by heat, follows the same law, 
and is to the same extent, as in the case of heated air. But it is 
obviously an unmeaning term to call either of them “ superheated,” 
but simply as being raised to a very high temperature, or much 
heated, very hot, &c. It may be deemed trivial to take special note 
of this slight misuse of words in treating of steam, and of the dangers 
attending its use; yet, by the employment of common terms in a 
wrong sense, we are often led astray upon questions readily solved 
by clearly defining the terms employed in treating them. 

It appears to have been pretty clearly proved that boiler explosions 
are occasioned, in most cases, if notin all, by the merestatical pressure 
of the steam, acting at first, of course, on the weakest part of the 
boiler, and thence extending, with more or less rapidity, according to 
the state of the boiler, and to the high or low pressure in it at the 
moment of rupture.* From the circumstances before named, we may 
perceive the main causes of explosions that take place, as also why 
some should happen with violence, and others with little or no 
damage by the sudden or gradual escape of the steam. 

_ The force that rends a boiler may be likened to that which tears a 
piece of cloth asunder. It would require a large amount of force to 
rend a piece of cloth through its whole breadth at once; but as the 
mercer makes a small cut at the edge, and then tears the piece across 
by merely breaking single threads in rapid succession, the entire 
piece is severed with little force; so, in the case of a slight defective 
place in a boiler, the plates may begin to give way with a small 
amount of pressure, and the opening then be widely extended, by 
instantly rending the metal, so as to allow a large quantity of the 
heated water to rush, at once, into steam, and to produce the effects 
shown in some of the destructive explosions. But when the opening 





* In relation to the phenomena exhibited in the many boiler explosions 
recorded of late years, by far the most accurate and valuable treatise that I 
have seen is the one by Zerah Colburn, Esq., of THe ENGINEER newspaper, 
—the essays now given as a pamphlet formerly appeared separately in the 
columns of that paper. Mr. Colburn, through the course of many years, 
having collected a great body of facts, revealed by the destructive explosions 
brought to his notice, has, by thus recording them, afforded valuable aid to 
the future inquirer, into the source and nature of the forces evolved in such 
explosions. Besides which, his able investigations into the details of the 
cases described, and deductions from the phenomena attending them, will 
prove useful guides to practical engineers, both in constructing and in using 
Steam boilers, as well as to those engaged in devising the means of pre- 
venting the dangers of explosions. 





is small at first, and becomes gradually enlarged, then the steam will 
be formed more slowly, and will escape in small quantities, with no 
bad effect. In order to prevent such rapid extension of small ruptures, 
precautions should be taken in the construction of boilers; say, by 
using the best iron, in plates of the proper thickness for the intended 
strain, and also by stay-bolts properly distributed in the boilers, which 
must afford great additional security against the lineal extension of 
the fractures that occur. 

Explosions from ruptures below the water line may, in some cases, 
resemble those of large steam escapes above that line, before noticed. 
It is often found that, from corrosive action inside, combined with 
the fire under the boiler, its plates become weaker at or near the 
bottom ; in such cases the statical pressure of the water may suffice 
to rend the plates asunder, along a line of rivets, or through some 
weak places, and thus form wide openings at once; then the com- 
pressed water (from its own excess of heat) will flash into steam in 
such abundance as to account for the destructive explosions that have 
from time to time been recorded; and by which portions of the 
boiler, with other heavy bodies, have been driven with great force 
to considerable distances. But the ruptures below the water line 
are, in general, far less dangerous than those above noticed. 

When steam is not being drawn off in working, and when none 
can escape by the safety-valves, nor by leakage, the pressure of the 
steam in the chamber upon the water will be balanced by the react- 
ing elasticity of the water ;* and if no more heat be imparted to the 
water, no more steam can be formed in it. Again, when.the heat is 
increased, to whatever degree due to higher pressure, then steam 
will be formed only to sustain such pressure, and it will still con- 
tinue in elastic equilibrio with the water under it; and in all cases, 
as steam is formed at the bottom and sides of the boiler, it will 
speedily rise into the chamber, simply from its levity. It follows, 
then, that during such statical and balanced pressure the steam 
formed cannot remain in, and be “mixed up with the water,” as has 
sometimes been assumed, Seeing that the plates of the boiler are 
thus subject to an equal strain, above and below the water-line, 
when a small fracture happens below that line the rush at first will 
be limited to the expansion of the water, to the extent of the com- 
pression it was under, and this requiring but little space, would not 
cause large openings at the moment, nor could any sudden genera- 
tion of steam take place, for such small apertures would limit the 
quantity of steam formed, and allow its gradual and harmless 
escape. 

Having thus rapidly taken into view the common causes of boiler 
explosions, in which the elastic forces of steam and water are alone 
concerned, and considering that they must generally arise from 
simple mechanical forces, more or less rapidly brought into action, 
I proceed now to consider whether or not an explosive force can be 
generated in water, by any chemical action liberating its gases. For, 
without this, there can be no explosive substance in a steam boiler. 

Whilst the authority of Professors Brande, Taylor, and Faraday 
must be allowed to stand very high in questions of this nature, and 
as they have severally laid it down as a law that “ water cannot be 
decomposed in heated vessels, except when the oxygen becomes 
fixed in the iron surfaces of them, and that the hydrogen alone is 
liberated,” even their authority cannot be received as conclusive on 
the question as applied to water intensely heated in confined tubes. 

For in the cases of boilers bursting with violence, attended with 
a shock and noise like that of explosion, it has not been proved that 
the water was not decomposed, and therefore on this question I 
quote the words of a late high authority—which apply to the pre- | 
sent time as truly as they did when used by Davy: “ The age of 
chemistry is not yet sufficiently mature for such decisions, the subtle | 
powers of matter are but beginning to be considered, and general | 
views of them still rest upon feeble and imperfect foundations.” 

The actual composition of water, for many years after the discovery 
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of its constituents, was held in doubt by many eminent chemists ; 
but ultimately the doubts gave way before the experiments then 
made to test its truth. Both by synthetic and analytic experiments 
the proportions of its constituent gases were clearly shown. Look- 
ing to those experiments we perceive that, by the agency of heat (in 
the most intense form in which that element is known to us—that of 
electricityt), water was resolved into the two gases, and these again 
were recombined to form water. It therefore appears hardly safe, 
even now, to dogmatise on this fixing of oxygen as the sole means of 
decomposing water in heated vessels, no facts having yet been 

duced to prove the negative of its decomposition by heat alone. 
On the contrary, when the explosion of a boiler is attended with 
loud detonations and vast projectile forces, it awakens the suspicion, at 
least, of some explosive compound in the boiler rather than the force 
of expanding steam, however high its pressure, or copious and 
sudden its issue. Since, therefore, there can be no explosive com- 
pound other than that of water in the boiler, it cannot be held rash, 
even in the presence of such high names, to inquire into the effects 
of extreme heat, directly acting on water through the tubes con- 
fining it. 

The many boiler explosions, with the phenomena attending them, | 
which have been carefully examined and described, through the 
inspectors for the associations for preventing explosions, pre- 
sent to us so great a variety of cases of very difficult explanation, 
under the usual views taken of the action of high steam, that we 
may fairly inquire as to any possible source whence those tremendous 
projectile powers may have been called into action, since some of the 
cases so made known to us remain still involved in mystery. The 
most likely source of such extreme force, when tert developed, 
appears to me to be the actual liberation of both of the constituent 
gases, by decomposing a portion of the water—not the steam—in the 
boiler, and this, too, by the sole agency of intense heat from the 
furnace; thus, the two gases being formed at once (under the high 
pressure due to the existing heat in the boiler) they must find space 
= their bulk as gases, and this can only be had, either by compress- 
ing the steam and water in the boiler, or else by exploding the 
boiler itself, with the effects described in the several anomalous cases 
above referred to. I am, therefore, inclined to think that, in some of 
those cases, the two gases have been liberated by heat, and that they 
have thus exerted the explosive force in question. 

Upon the conjecture, then, that water may be resolved into its 
constituent gases, when under great pressure, and in contact with 
intensely heated metal, the actual decomposition would only extend 
to a thin sheet of water next the plates of the boiler, forfthe amount 
of sensible heat required to supply the specific heat of the liberated 
gases would be limited to the heat coming direct from the adjacent 
hot plates and water ; therefore, the volume of water so decomposed 
would not be large, yet the suddenness of the evolved gases would 
fully account for the violence of their explosions. It seems a matter 
of some importance that this question should, if possible, be set at 
rest by direct experiment. Whether any be practicable or not, I can 
hardly pretend to say, yet the following has occurred to me as one 
that may be tried for subjecting water to great heat in a vessel, 
under a receiver, and retaining the vapours from its rupture, and 
thus learn whether steam alone, or the liberated gases, had exerted 
the force of the explosion.® 

Take a strong glass receiver, and within it, on the table of an air- 
pump, mount a small hollow sphere of iron or copper, filled with 
water and closed, then draw out part of the air so as to hold down 
the receiver firmly on the table. Place a powerful lens at the 
distance to have its focus impinge on the centre of the globe of 











* By the experiments of Canton, Perkins, and Oersted, it has been con- 
clusively shown that water is a perfectly elastic body: that its compressi- 
bility is in direct proportion to the compressing forces ; and that the rate of 
compression is the reduction in bulk of i per cent., by a force of 1,500 Ib. 
on a square inch. 

+ In my former papers (read before the Society) | have maintained, and 
adduced evidences to prove, that the calorific element is identical with those 
of electricity, magnetism, and Jight. That all phenomena known to us 
under these several terms are to be ascribed solely to the different states in 
which the one single imponderable element exists in nature. For shortness 
I call this heat ; and also because the calorific action is ever connected with, 
and more or less displayed in, all those phenomena. The views of the several 
heat theories which I have long entertained were pretty fully explained in 
the paper I read here, on the 4th and 11th February, 1851, being just ten 





years ago, and I have not seen any reason since to change them. 


water, so that the entire heat of the collected rays shall enter into the 
water. If this heat can be made intense enough to burst the vessel 
with the steam or gases so generated, the testing them would 
decide the question as to whether water can be decomposed by the 
action of heat alone through boiler plates. 

Perhaps other and better methods may be devised for heating 
water in confined vessels, and collecting the vapours causing their 
explosion. However this may be, I would not advise the use of 
electric or voltaic action, of any kind, for conveying heat into the 
water, because this would merely raise anew the question concerning 
the identity of the calorific and electrical element, whilst the sole 
question here proposed is that of the possible liberation of the con- 
stituent gases when water is highly heated in steam boilers, 


INAUGURATION OF THE RAILWAY BRIDGE 
OVER THE RHINE, 

Tue members of the conseil dadministration of the Eastern of 
France Railway, and those of the lines in the Grand Duchy of Baden, 
proceeded on Saturday, the 16th inst., to the inauguration of the great 
bridge over the Rhine at Kehl. Among those whoattended, besides the 
Eastern Railway directors, were—MM. Sauvage, engineer- director 
of the company; Vuignier, engineer-in-chief ; the Count de Vougy, 
director general of telegraphic lines at the Ministry of the Interior ; 
and several other engineers and representatives of the Paris press. 
The inaugurative train, decorated with the French and Baden flags, 
directed its course towards the bridge of Kehl, passing over the new 
troncon which unites the line from Paris to Strasburg to the bridge 
constructed over the Rhine. This new branch, detaching itself from 
the line from Strasburg to Bale, near Keenigshoffen, about two miles 
from the Strasburg terminus, bends immediately to the east in order 
to reach the Rhine after having traversed the Muhlbach, the Ill, the 
canal from the Rhéne to the Rhine, the Ziegelwasser, the Little 
Rhine, &c. The branch comes to a head at the bridge over the Great 
Rhine, cutting the imperial road of Germany near the monument 
raised in 1808 to Desaix, by the “army of the Rhine.” The length 
of the branch is about five miles, but the distance between the 
Strasburg terminus and Kehl is nearly seven miles, about two miles 
being borrowed from the line from Strasburg to Bale. This route 
has been adopted in consequence of the necessity of obtaining at the 
commencement of the branch a large space for the establishment of 
a station for goods exported from France to Germany and vice versd. 
This station will be established on the line from Bale at the north of 
the bridge of Keenigshoffen, and consequently at a point which com- 
mands the lines of Alsace and the line from Paris to Strasburg. The 
principal works on the branch are a bridge over the Ill, a bridge 
over the canal from the Rhéne to the Rhine, and a bridge over the 
Little Lhine. The bridge over the Ill is of masonry, and is com- 
posed of five elliptical arches of 40 ft. opening, and two arches for 
towing paths. The bridge over the canal from the Rhéne to the 
Rhine has only a single travée of 52 ft. opening; and that over the 
Little Rhine three travées each of 81 ft. opening, or about 245 ft. in 
all. After having traversed the new branch the inauguration train 
arrived at the Kehl Bridge, where it met a German train arrived from 
Carlsruhe, and bringing up the Baden authorities and engineers. 
The bridge is a remarkable monument, which will display in the 








| future the boldness, power, industry, and at the same time the genius 


and science of the engineers of our epoch, In fact, since the occu- 
pation of Gaul by the Romans so gigantic a work has never been 
executed in the neighbourhood. Some remains of stone piers, found 
in making soundings of the river, seem to indicate that the Romans 
had established in the locality a communication between Gaul and 
Germany. The French and German visitors met on the bridge in 
order to examine in detail the result of their combined efforts, The 
entrances on each side are surmounted with Gothic portals of cast- 
brass, the lightness and elegance of which recall the marvellous 
architecture of Strasburg Cathedral, These portals, as well as the 
stonework which form the three arches in the middle of the river, 
support eight pinnacles, which, rising lightly and gracefully in the 
air, show that the engineers have understood how to combine art 
with utility. Among the ornaments of the bridge three statues 
should also be mentioned: that of the Ill, which is placed on the 
French portal ; that of the Rhine, on the French-Baden portal ; and 
that of the Zinzig, on the Baden portal. The bridge is composed of 
three fixed and two movable trarces; the former having 183 ft. 
opening each, and the latter 85 ft. opening each. The total length 
from one abutment to the other is 765 ft. The fixed travées are 
formed of iron girders, with latticework supporting small beams, on 
which the rails are laid. The girders are about 16 ft. 6 in. high, and 
are bound together in their upper parts by iron bars. This iron 
trellicework has a total length of 577 ft., and its weight is about 
240 tons. Each fixed arch has been subjected by way of test to a 
weight of 90 tons. The two movable travées are furnished with 
turning bridges formed by three girders en tole pleine, supporting 
small iron beams. Each turning bridge is about 210 ft. long; its 
weight is 260 tons; and it has been tested to the extent of 60 tons. 
A stone commemorating the construction of the bridge has been 
placed in each of the piers in the river; that on the French side has 
engraven on it an inscription, of which the following is a transla- 
tion :— 

“In the year 1859, under the reign of his Majesty Napoleon IIL, 
Emperor of the French, his Excellency M. Rouher being Minister of 
Public Works, M. Migneret, Prefect of the Bas-Khin; the piers 
and abutments were executed by the Eastern of France Railway 
Company; the Comte de Ségur being President of the Council of 
Administration; MM. Baigneres-Baude, Duke of Galliera, Georges, 
Perdonnet, Roux, administrators, members of the Committee of 
Direction; Vuigner, Engineer-in-Chief; Mleur Saint-Denis, Princi- 
pal Engineer; De Sappel, Ordinary Engineer; Defrance, Joyant, 
Chiefs of Section; Maréchal, Inspector of Materials.” 

The bridge was constructed in two years, and cost £320,000. 
After the inspection of the works the French and German trains m- 
turned to Strasburg, where the visitors were entertained at a ban- 
quet given by the Eastern of France Railway Company, at the 
Ville de Paris Hotei, M. Perdonnet presided, having on his right 
M. Westzel, Minister of Commerce in the Grand Duchy of Baden, 
and on his left M. Migneret, Prefect of the Bas-Rhin. At the 
dessert M. Perdonnet, in a “ spirituelle improvisation,” developed 
the thought that the bridge just thrown across the Rhine would be 
a treaty of union uniting still more closely the reciprocal interests 
and sympathies of France and Germany. Other speakers elabo- 
rated this idea, and the festivities were prolonged over the evening 
and the following day. 








SOCIETY OF ENGINEERS. 
April 8th, 1861. 
R. M. Cunistre, Esq., in the chair. 
ABSTRACT OF A PAPER ON THE SUPERITEATING OF STEAM AND 
THE VARIOUS APPARATUS EMPLOYED THEREIN, 
By Mr. Perry F. Nursey. 
(Concluded from p. 228.) 

{mprovemENTS with respect to increasing the area of the heating 
surface of superheating pipes were patented by John Greenwood in 
1858. He also proposed to form ——— of boilers with indenta- 
tions, so as to double the heating surfaces. ~ 

The author questioned the practical efficiency of oe on 
the scores of expense in production, increased fouling, and difficulty 
in cleaning. : : 

Mr. Oram had worked that system out in a manner sufficiently 
dissimilar to create the subject of another patent. He proposed 
tubes of spiral, corrugated, undulated, or indented forms, 

The author noticed those inventions because they each claimed a 
specific adaptation to superheating steam, and he thought every prin- 
ciple, however collateral or auxiliary only to the main object, was 
worthy of consideration, for each might be found susceptible of 
modifications which, in combination with other systems, might lead 
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to favourable results, however distant they in themselves without | whose patent—which preceded Boden’s by more than two years— | blished, and also that the question might be as fully considered as 
investigation appeared. specifically claimed the superheating of steam upon this principle, | was possible in a ~—_ 


The paper stated that Mr. Lamb, of the Peninsular and Oriental 
Company’s service, was at one time an objector to superheating 
steam, but near the close of 1858 he had patented apparatus of a 
very efficient character, Fig. 6, in which he endeavoured 
to dry the steam as perfectly as possible, by dividing it into 
thin sheets or streams, of from } in. to } in. in thickness, in transit 
from the boilers to the cylinders. The method he adopted in prac- 
tice was to use a chest made with 5-16ths in. iron plates, and divided 
vertically by }-in. malleable iron plates, so as to allow the heated 
products of combustion to pass through one set of spaces, while the 
others were enclosed in the chest through which the steam passed. 

The arrangement admitted of common steam being used. This 
plan was occasionally adopted as a precautionary measure, but was 
not necessary. 

The best results had been obtained with steam at from 300 deg. to 
812 deg., and several ships were working with the apparatus very 
economically at from 280 deg. to 300 deg. ; 

Lamb's superheater had been applied to upwards of fifty steam 
vessels, The amount of saving effected was found to vary from 
20 per cent. to 40 per cent., according to circumstances, a fair 
average working economy of at least 25 per cent. in coals alone 
with equal speeds could always be secured. The usual pressure at 
which the apparatus was worked was from 20 lb. to 25 1b. They 
were, however, always proved to 60 Ib., and could be stayed to any 
strength, the more stays introduced the greater their efficiency, 
since the stays aided in imparting heat to the steam. 


The apparatus had the advantage of compactness ; it could be | 


adapted to any boiler; it appeared to secure the full beneficial 
effects of thoroughly superheated steam, and it did not make the 
steam too hot. It would possibly outlast the tubular system, but its 
construction involved heavy prime cost ; but, high as this compara- 
tively was, the apparatus had, in several instances, paid for itself in 
three or four months, and, at the most, it did so in six months. 

Messrs. Boden and Clark, of Southampton, used a superheater (a 
drawing of which appeared in Tue Enoinger of February 10th, 
1860), which consisted of a rectangular iron chest fitted with tubes, 
open at their ends, through which the heated vapours passed. 

This apparatus was fitted on board the Southampton, running 
between Southamptonand the Channel Islands, and in which vessel the 
author made a trip to and from Jersey a short time since, which 
afforded him an opportunity of inquiring into the working of the 
superheaters, ’ 

The Southampton, a large paddle boat, was recently built by 
Messrs. Palmer, of Neweastle. She carried 250 tons of cargo, and 
was fitted with berths for 250 passengers. She was the largest boat 
on the station; was fitted with 262-horse power condensing engines 
with two slide oscillating 60-in. cylinders, 5 ft. stroke ; she had two 
boilers, and worked at 15 1b, pressure, regulated by a Government 
lock-up valve, as she carried the mails. She burnt 87 tons of coal 
on the trip out and in, averaging 22 hours. This quantity was 
inclusive of 6 tons used in getting up steam in harbour, which 
brought it to 31 tons, or about 121b. per horse power per hour, a 
much less quantity than that consumed by either the Courier or 
Dispatch, boats of only 200-horse power each, on the same station, 
with saturated steam. The Dispatch had recently been fitted with 
Boden’s superheater. The temperature of the steam in the steam- 
pipe was 305 deg., and on the slide jacket 275 deg. The heating 
surfaco in the superheater was less than intended, being only 
13 square feet per horse power ; it ought to have been 2} square feet. 
The tubes in the superheater were the same as in the boiler. The 
cost of the apparatus was £2 per horse power. Since October, 1860, 
and up to the 17th February last, the Southampton had made 
83 voyages, and had run a total of 10,000 miles. There had been no 
trouble with the apparatus, and the packing with which the vessel 
left Newcastle was in no way injured. 

The feed water apparatus was not necessarily an appendage to the 
superheater, and could be fitted or not as cars | There would doubt- 
less be a further saving effected by supplying the water to the boiler 
at a high temperature rather than at a low one. 





























The author observed that steam with a pressure of 15 Ib. on the 
square inch required to be kept at an uniform temperature of 250 
deg. to maintain that pressure. ‘To increase the temperature in the 
boilers would there be useless, as no corresponding increase of power 
would be obtained on account of 15 Ib. being there the imposed 
maximum limit. Therefore, as the steam in the boiler could not 
range beyond 252 deg., and it was found at 305 deg. in the steam 
pipe, it was clear the capacity of the superheater, with its limited 
area, Was to impart to it an additional 53 deg. of heat to the advan- 
tages of working. Thus, while observing the Government 
regulation pressure in the boiler, the engines were worked by steam 
at a temperature equal to a higher pressure. 

In a recent trial trip of the Dispatch, which had just been fitted 
with Boden’s apparatus, the speed of her engines was 36 strokes per 
minute; pressure of steam on the boiler 15 1b, per square inch; tem- 
perature on steam pipes from the superheater, 344 deg.; ditto on 
slide valve, 338 deg. ; heating surface in the superheater, 2} square 
feet — horse-power. 

The amount of superheating surface was greater than in the 
Southampton by ¥ square feet per horse-power, and the advantage 
was manifest by the increase of 39 deg. of temperature in the steam 
pipe above that in that vessel. 

Having taken a considerable interest and care in the compilation 
of facts connected with Boden and Clark's apparatus, the author 
could not arrive at any other than a most favourable conclusion with 
respect to its merits; but, at the same time, he felt bound to state 
that he could not discover anything in it that Patridge’s superheater 
did not embody, save, perhaps, that the tubes were enclosed in a 


rectangular chest instead of a cylindrical one, as in Mr. Patridge’s, ! 


whilst Boden and Clark described a superheater, but claimed only 
the feed-water apparatus. 

Mr. William Wain, of the Royal Dockyard, Copenhagen, patented 
an arrangement for superheating, which applied chiefly to boilers of 
cylindrical form with tubular fire-places. Above the fire-places 
a_ series of tubes were arranged, through which the products | 
of combustion passed into the smoke-box and uptake, passing on | 
their way through a horizontal flue or passage placed between two 
boilers, the smoke-boxes and uptake being connected with this flue 
at each end. The superheater consisted of a large iron steam pipe 
of suitable strength, supported within and surrounded by this flue 
between the boilers. The superheater received the steam from the 
boiler ; it passed along the superheater to the other end nearest the 
engine, to which it was conducted through the ordinary supply pipe. 
The superheater was furnished with intersecting tubes, placed at | 
different angles, which gave an increase of heating surface. The | 
author believed Mr. Wain had applied his apparatus to several | 
boilers, but he was unable to supply any actual results. 
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sutlin’s superheater, Fig. 10, consisted essentially of a chamber 
which was fixed within the smoke-box parallel with the tube-plate, 
and was provided with short tubes, placed in exact continuation of 
the boiler-tubes. ‘The upper part of the chamber at one end com- 
municated through a pipe with the steam chest, and the other end 
opened into another pipe, which conveyed the superheated steam 
to the cylinder of the engine. A tube, fitted with a valve opening 
into the steam chest, was mounted upon the outlet pipe, and served 
the purpose of admitting saturated steam if desired. 

To prevent injury to the superleaters, while the steam was being 
first raised, the chamber was filled, on or before commencing to fire 
up, with water from the boiler; when steam was produced the water 
was drawn off. The apparatus might be adapted to heat the feed 
water only. 

This apparatus had been applied to the boilers both of marine and 
portable engines. ‘The author referred to one which had been fixed 
some time on board the “ City of Nantes” steamer. A letter from the 
owners of this vessel stated that the apparatus effected a saving of at 
least 30 per cent. in the consumption of fuel, besides giving addi- 
tional speed upon the screw. 

Another adaptation was that of a portable steam engine in the 
vicinity of Mr. Butlin’s works at Northampton. In this case the 
merits of superheating were tested fully by working separately, 
and for equal periods, with saturated and superheated steam respec- 
tively. With the superheater, and at a boiler pressure of 45 1b., a 
surprising increase of power was obtained, and a saving of 30 per 
cent. of fuel and 25 per cent. in feed water resulted. 

The cost of application was about 35s. per horse-power. Beyond 
the trials noticed the author was not aware that the apparatus had 
been applied ; but from those a prima facie case appeared to be made 
out in its favour. It could be fitted at a less cost per horse-power 
than most others, and realised parallel results with the more 
costly ones. But against that the drawback was the necessity of 
charging the chamber with water whilst firing up, which objection 
was absent in most others. 

Messrs. Pullen, Cresswell, and Longstaff's apparatus, for which 
they obtained a patent in May, 1860, consisted of an arrangement of 
steam-pipes connected with the boiler, and passing through the 
tubes of the boiler to the cylinder. It was applicable to high- 
pressure, marine, locomotive, and stationary boilers. 

The author inspected the apparatus, at Mr. Cresswell’s works, as 
adapted to a portable engine in which, formerly, great difficulty was 
experienced in keeping up the steam for more than an hour ata 
time. They could now keep steam with the fire-doors open. The 
engine referred to worked at 35 Ib. pressure, or 283 deg. The 
temperatures were indicated by Negretti and Zambra's gauges. 
Before the superheating had reached 100 deg. the author tried the 
cylinders, and found no priming whatever was taking place. The 
apparatus appeared to act very efficiently. It was found to effect a 
saving of one-third man’s time, one-sixth of feed-water, and over 
30 per cent. in fuel, and more power was got out of the engine. 





Cresswell's superheater was also applied to a traction-engine, 
where it was found invaluable. In the first place the difference in 
the quantity of water required enabled them to travel seven miles in 
lieu of five without filling up the tank, thus effecting a saving in 
time. Secondly, instead of having a large volume of steam issuing 
from the funnel, which was highly objectionable on common roads, 
it was scarcely to be noticed that the engines were at work. 
Reckoning the increase of the power of the engines—as the steam 
enters the cylinders at 300 deg. instead of 220 deg.—the average 
saving in fuel was computed at from 35 per cent. to 40 per cent, 
The cost of the apparatus was £2 per horse-power for large 
boilers; for those of a smaller description the price was somew hat 
higher. 

Near the close of 1860 Mr. Newton proposed to prevent oxidation 
in superheating pipes by passing steam from the boiler to a retort 
containing black protoxide of iron, or other metals, and iron turn- 
ings, the retort being placed in the furnace or flues, or in a separate 
furnace, 

The necessity of this arrangement appeared to be negatived upon 
a consideration of the reports of Professor Faraday and others 
already noticed, the deduction ‘being that the chemical action it was 
now proposed to prevent existed only to a very limited and un- 
objectionable extent. 

The author observed that this proposition was about the most 
recent in regard to the subject. Having, therefore, followed the 
matter up, as near as was possible, to the present period, he here 
drew the practical investigation to a close. 

The author was obliged to omit noticing several inventions from 
not having been able to obtain such information respecting them as 
he would be justified in laying before the meeting. He had illus- 
trated principally those which, either from their general use or their 
own apparent merits, might be considered the best examples of the 











system. Those of questionable utility he had introduced for the 
purpose of comparison with those whose efficiency had been esta- 


Having pointed out advantages and defects as he proceeded, the 
author proposed to submit the conclusions he had arrived at with 
regard to the best method—out of many good ones—for carrying 
out the principle of superheating steam, and of thereby obtaining the 
advantages already detailed. 

Upon the principle itself opinions could scarcely differ when 
practice had determined its high efficiency. Bearing in mind the 
principles laid down in the early part of the paper, upon which 
depended the successful practical exposition of the) system, the 
author did not think he should have many dissentients when he 
expressed his conviction that the apparatus which appeared perfectly 
to fulfil the imposed conditions, as applied chiefly to marine boilers, 
was that of Mr. Patridge. He could not make an exception in 
favour of Boden and Clark’s, because for it they appeared to have no 
patent, and because it was virtually Patridge’s arrangement, which 
also appeared to cover Butlin’s method. 

Lamb's apparatus implied greater efficiency, as it offered a greater 
heating surface; but it was more expensive than Patridge’s, than 
which it really could not be more 
efficient; if Patridge’s effected all 
that was required its extra capacity 
became supertluity. 

The simplicity of Parson and 
Pilgrim's plan was of little avail 
against its extra cost and want of 
durability. 

For boilers of a smaller descrip- 
tion the author was favourabl 
impressed with Cresswell’s method, 
having observed its effects in use 
It was more simple than Butlin’s, 
and there was the absence of neces- 
sity of protection by charging with 
water during the firing up. 

All other conditions being perfect, 
it ever required time—the grand 
solvent of all problems—to deter- 
mine the adequacy of any proposi- 
tion claiming to fulfil a specific 
object. To this test, perhaps, Cress- 
well’s apparatus had yet to be 
submitted, with, however, every 
prospect of success; although, in 

ractical development, obstacles and 
imperfections, such as no foresight 
could guard against or precaution 
obviate, would sometimes be found 
to present themselves. 

To surmount such contingencies 
was to be the successful expositor of 
progress. 

The paper was illustrated by 
numerous diagrams and working 
drawings. A discussion upon it is to take place at the next meeting 
of the society, when some particulars also will be given of Beard- 
more and Galloway’s apparatus, which was not mentioned in the 
paper, but which has been applied very extensively. Like Pat- 
ridge’s, Messrs. Beardmore and Galloway's superheater is placed in 
the uptake, the tubes being arranged, however, horizontally. 





Moniricent Presents TO BarnsLey.—Mrs. Locke, widow of the 
late Mr. Joseph Locke, the eminent engineer, has just made known 
to the local authorities that, in consideration of the interest ever 
shown by her lamented husband in all relating to the town of 
Barnsley, and as a memorial to him, she purposes presenting the 
town with a park or recreation ground. For ,that object a piece of 
ground, known as the High Style Field, has been purchased, and 
Mrs. Locke, through her agent, Mr. W. Wagstaff, of Great George- 
street, Westminster, states that she will have the place laid out in 
the manner the town may think best, build a wall round it, fand 
erect a house for the keeper, the whole to be conveyed to the local 
Board of Health, together with a fund sufficient to insure its being 
kept up for the purpose for which it is intended. In addition to 
the above munificent present, Mrs. Locke has announced that she 
will make a donation of £2,000 to the Barnsley Grammar-school, at 
which institution Mr. Locke was educated. The money is to be 
paid to the trustees, to be by them invested as the “ Locke Fund,” 
leaving to their discretion how the interest is to be applied, suggest- 
ing, however, that some portion of it might be applied towards the 
qualifying of some of the scholars for the work of mining or colliery 
engineers, as, looking at the position of Barnsley as the centre of a 
great coal district, that branch of education would be more advan- 
tageous than the ordinary academical course. Mrs. Locke has also 
made known to the heads of the Catholic school in Barnsley, the 
foundation-stone of which was laid by Mr. Locke, and who for 
years had been a liberal subscriber to the old school, that she is pre- 
pared to present it with £1,000, in remembrance of the interest so 
long taken in it by ,her lamented husband. Although the Locke 
family are members of the Catholic religion, the late Mr. Locke and 
his wife did not belong to it. b 

AN AMERICAN ENGINEER AND Patiosopuer.—The New York Daily 
Times contains the following announcement :—‘“ The appointment 
of Benjamin F. Isherwood to be engineer-in-chief of the Navy 
gives jvery marked satisfaction to those in the service. He is a 
native of this city, and was educated for the profession of civil en- 
gineer, which he practised before entering the engineer corps of the 
navy—having been employed as an assistant upon the Croton Water- 
works, the Erie, and the Albany and Schenectady Railroads. After 
the completion of the latter road he published a work, giving & 
complete description of its bridges. This was very favourably 
received in Great Britain, where it was considered as the best pub- 
lication then extent regarding the American system of wooden 
bridges. Mr. Isherwood entered the navy as a first assistant engi- 
neer in; 1844, and was promoted to the grade of chief in 1848, the 
duties of which position he has since discharged with marked 
ability. Under the direction of the navy department, Mr. Isher- 
wood has spent much of his time in the investigation of subjects in 
the line of his profession, which were but partially understood, and 
his* experiments have evolved many facts of great practical impor- 
tance. He has also had a wide experience in the management of the 
machinery of our warsteamers, his last cruise having been in thesteam- 
frigate San Jacinto, in the China seas. Since his return in August, 
1858, he has been engaged in a series of experiments, the most 
interesting and important of which have been detailed in Lngineer- 
ing Experiments, a work published by Mr. Isherwood, which has been 
received with much favour in this country and in Europe. During 
the last fifteen years the steady process of improvement of the 
patentees of cut-offs for steam engines, has greatly increased the 
degree of expansion of the steam in the engine, the tendency being 
to increase the number of times the steam should be expanded in 
the cylinder. Mr. Isherwo« od was the first to observe that a loss and 
not a gain was the result of this change in the practice of the pro- 
fession, and as an engine which greatly expands the steam must be 
much larger, heavier, costlier, and more complicated than one that does 
not, he went to work to demonstrate the fallacy of the new system. 
He, of course, met very strong opposition, but, at his instance, @ 
Board of Naval Engineers, of which he was a member, was ordered 
by the Navy Department in November last, to make a series of ex- 
periments with the engines of the United States steamer Michigan, 
in the harbour of Erie, Pennsylvania. The board was engaged in 
this labour for three months, and the conclusions at which it arrived 
fully sustained the ground taken by Mr. Isherwood (*) that it was not 
economical to expand steam more than once and a half times in the 
cylinder of the steam engine. The knowledge of this fact will save 
hundreds of thousands of dollars every year to those who pay for 
1!) The appointment of Mr. Isherwood may 


and use steam engines (! : 
be considered - not co due to the corps of which he has so 
long been an ornament, but as a tribute to true and deserving worth. 
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STEWARTS MOULDS FOR CASTING. 
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Tus invention, by D. Y. Stewart, of Glasgow, has for object the 
formation of moulds for iron castings, in such a way that a succes- 
sion of castings may be taken from them, such moulds also producing 
more or less chilling of the castings. 

Fig. 1 is a longitudinal section of portions of a complete mould for 
a pipe, with both external and core portions made according to this 
invention ; Fig. 2 is a plan of the upper end of the core bar; Fig. 3 
is a transverse section of the complete mould; and Fig. 4 is a 
sectional plan of the bottom of the mould box with the core bar in 
section. 

In the example selected for illustration, the box or external case or 
shell is in two longitudinal halves A, connected by flanges B, planed 
or otherwise shaped to fit accurately together. The contact surfaces 
of these flanges extend within the shell, but not so far as to the 
pattern or casting, the inner ends of the flanges being shaped, as 
shown in Fig. 3, so as when together to form a groove C, the sand 
in which is renewed at each casting, to insure a complete finish at 
these parts, where, in the case of pipes, the mould is most likely to 
be damaged when removing the casting. The boxes A are shaped 
internally with a number of ribs D, disposed longitudinally in this 
example, and, by preference, normally, or at right angles to the sur- 
face of the pattern. These ribs D reach the mould surface, or nearly 
80, being accurately shaped by planing, turning, or otherwise, to the 
contour of the pattern, and their inner edges may present narrow 
surfaces, as shown in the upper part of Fig. 3, or in cases where 
little or no chilling is desired, the inner edges may be chamfered off, 
as shown in the lower part of Fig. 3. In addition to this the ribs 
may be discontinuous, or in separate short lengths, and their edges 
may be subdivided by notching, as shown in Fig. 5. The sand or 
mould material E is rammed or packed in between the ribs D, and 
the surface is made even, or nearly so, with the edges of the ribs by 
means of scrapers or similar instruments guided by the ribs and 
flanges of the mould-box, the mould being finally dried, and the 
mould surface treated with black wash, in the ordinary way. Instead 
of the ribs D being formed or cast on the side of the box or shell A, 
as shown in Figs. 1 and 3, they may be made separately, and wedged 
in suitable sockets, as shown in Fig.6. These seats or sockets may 
either be formed or cast on the box or shell, or, in the case of pipes 
and similar articles, they may consist of separate semicircular pieces 
K fixed to the shell at intervals along the box. With this arrange- 
ment one box may be made to serve for different sizes, either by 
fitting in broader or narrower ribs, or by raising the ribs more or 
less from the bottoms of the sockets, by means of filling-up pieces, or 
otherwise. 

In applying the present invention to the core portion of moulds for 
such articles as pipes, it is preferred to use a collapsable core-bar of 
the simple construction shown. This core-bar consists of two pairs 
of segments F, G, connected by links to a central bar H,in such a 
way that the longitudinal adjustment of this central barin one direc- 
tion causes the two narrow segments F to be drawn inwards, and 
the two broader ones G to follow them, the reverse adjustment 
causing the segments to be expanded to the required size. The 
arrangements on which the collapsing and expanding depends being 
already the subject of letters patent, it is unnecessary to describe the 
details further here. The segments F, G, are, by the present inven- 
tion, formed with ribs dextending to the mould surface, or nearly so, 
precisely as in the external portions of the mould, the sand or mould 
material e being rammed or packed in between the ribs d, and after- 
wards shaped externally by scrapers, or otherwise; or the ribs may 
be fixed into sockets or holders formed or fixed on the segments 
F,G, as described with reference to Fig. 6. At the joints between 
the segments grooves or recesses are also formed to receive fresh 
sand at each casting, to insure a proper finish at these parts. Inthe 
upper part of Fig. 1 a portion of a casting or pattern I is shown as in 
its place, whilst in the other parts of Fig. 1, and in Fig. 3, the 
= or cavity for the molten metal is distinguished by being 


According to another modification the mould may be composed or 
built up of sections, each comprising a series of holding and (more 
or less) chilling projections, or of metal and mould material sections, 
arranged alternately; or the mould may be composed or built up 
entirely, or almost entirely, of separate metal sections, with thin 
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admit of the mould yielding to contraction, or otherwise. In Fig. 7 
there are shown in plan a number of mould sections as combined to 
form a flat mould surface, two such sections being shown in end 
view in Fig. 8. Each section comprises a number of ribs D project- 
ing from a back or base J, between which ribs the sand or mould 
material is rammed or packed. These ribs may be chamfered off to 
asharp edge, and they may be serrated in the manner indicated in 
Fig. 5, to reduce their chilling action when desirable; or, instead of 
the ribs, projections of various forms may be used, and such projec- 
tions may be disposed in various ways to suit particular forms, or 
other peculiarities of castings. The ribs or projections may be 
formed or cast two or more in one piece, with a base, side, or back ; 
or each rib or projection may be formed separately, and fixed in 
sockets or holders in modes similar to that indicated in Fig.6. In 
making up a mould of sections such as have been described, and 
which may, of course, vary in shape according to the form of casting 
for which they are designed, the sections are fitted into frames or 
boxes, or are otherwise combined or connected together to form 
complete moulds, the sections when formed with ribs being, by 
preference, arranged so that their ribs run alternately in different 
directions, as shown in Figs. 7 and 8. 





Cornish Granite.—The pedestal for the equestrian statue of the 
late King Carlo Alberto, has been shipped at Falmouth in the 
Pride of the Isles, for Genoa, en route for Turin. ‘This magnificent 
specimen of nature and of art is the produce of the parish of Mabe, 
and consists of three courses of polished fine grit granite, the bottom 
and top forming rich, but boldly-moulded, base and cornice, and the 
middle course of plain polished surfaces about 4 ft. high. Each 
stone has been sunk by great labour out of the solid, so as to leave 
a bold projection in the form of a buttress at each angle. When 
fixed in the wharf before shipment it had the appearance of one 
massive} block of polished granite, 26 ft. long, 17 ft. wide, and 7 ft. 
high. The entire mass consists of but six stones 21 ft. long., and 
six stones 13 ft. long, so arranged as to avoid the appearance of any 
eee Great admiration was bestowed on the work by those who 
iad the opportunity of seeing it before it was disparted, and no 
doubt it will attract great attention on reaching its destination, where 
it is to be hoped it will arrive without accident of any kind. The 
material was raised by the Messrs. Freeman, at their own quarries, 
and polished at their works, at Penryn, where they are engaged at 
present in preparing a set of polished columns of granite for a 
temple or mausoleum for Frogmore, of an equally beautiful cha- 
racter. 

Frencn Iron-casep Gunsoats.—A “tortoise-shaped” gunboat 
built by M. Arman, of Bordeaux, has arrived in the Seine, and is 
now hoisted high and dry on the right bank, near the race course in 
the Bois de Boulogne. It is built wholly of iron, and its shape is so 
extraordinary that nothing short of a photograph can give an idea 
of it. It looks like a gigantic shoe. The stern is round, and is 
covered in by an iron roof, which is apparently soldered to the stern 

st. It rises toa considerable height, so as to form a poop; much 
like that of a Dutch canal boat. There is a platform on the top, 
which serves as a kind of quarter-deck. ‘Two thirds of the vessel 
are housed in by this roof, and the forecastle consists of a narrow 
platform, on which a gun is to be mounted, which bears considerable 
resemblance to the platform at the back of a locomotive engine on 
which the engine-driver and stoker stand. The engine, the crew, 
and the steersman are all protected by the roof. The stem is very 
strong, but is not provided with » spur, as had been reported. She 
only draws three feet water; ho’ ngth from stem to stern is 30 ft. ; 
and the height from the highest t of the convex roof to the keel is 
about 18 ft. A few workmen \' 0 came up with her from Bordeaux 
were alone on board when I visited her rth: Ao a circumstance which 
enabled me to get on board without much difficulty. Her engines are 
not yet shipped. She is to be propelled by two sceews (three fans) 
on each side of the rudder. The accommodations inside are very 
scanty; and itis perfectly obvious that she is only intended for 
river service, and that her steam engine must be of small power, as 
with her gun, ammunition, and one day’s consumption of coal, the 
platform, which constitutes her main deck, must be under water.— 


portions of sand or other compressible material between them to ! Morning Herald. 


MUNTZ’S SPRING CABLES. 


Tue object of this invention, by W. H. Muntz, of Millbrook, 
Hants, is to relieve or lessen the effect of a dead strain or sudden 
— upon the cable and anchor when the ship is “ riding” in a 
1eavy sea or a strong gale, and thus prevent the snapping of the 
one or the dragging of the other, and the consequent frequent 
shipwrecks by drifting or driving on to a lee shore. 

Fig. 1 represents a side elevation of a ship's windlass, constructed 
and arranged according to this invention, and Fig. 2 isa plan or 
horizontal view of the same. 











A, A, is the barrel of the windlass supported in the sliding bits 
B, B; C, C, is the ratchet wheel, and D, D, the palls, fixed on the 
pall bit E, E. This part of the apparatus, forming the windlass 
proper, is fixed on an iron bed-plate F, F, and is capable of sliding 
foreand aft upon twoormore slightly inclined rods or bars G, G, fixed 
to the deck H, H, and to the stationary riding bitts I,1. These bitts 
1, 1, are fixed firmly in the deck, and are further supported by the 
diagonal braces or stays K, K; L, L, are strong buffer springs of 
steel, india-rubber, or other suitable material placed between the 
sliding bits b, B, and the fixed bits 1,1; M, M, are check bits or 
guide rods, to prevent the windlass from canting over either to 
starboard or port. It will be understood that when the vessel is 
riding at anchor the windlass will slide fore and aft upon the bars 
G, G, the buffer springs L, L, imparting a degree of elasticity to the 
cable, and relieving the strain thereon, preventing or lessening also 
the effect of sudden jerks and consequent snapping of the cable, 
which so frequently occurs when the windlass is rigidly fixed to the 
deck, as hitherto practised. 


ERICSSON’S AIR ENGINES. 

Iw all air engines operated under condensed pressure, as hitherto 
constructed, the motive force of the working piston has been found 
inadequate, vwing principally to the rapid diminution of the acting 
pressure by expansion during the movement of the piston from end 
to end of the cylinder. 

Tn the present invention, by John Ericsson, of New York, such 
diminution of the acting pressure towards the end of the stroke is 
not only obviated, but, by means of the present improvements, the 
pressure as well as the effective force of the piston may be sensibly 
augmented as it approaches the termination of the stroke. These 
objects are accomplished by placing two cylinders, which the inventor 
calls “equilibrium cylinders,” in a direct line at a certain distance 
from each other, 





a and b are these cylinders placed in a direct line with each other, 
and provided with close heads at both ends; ¢ is the working piston 
passing through the heads of the equilibrium cylinders with air- 
tight packings at c', c!, and is connected to a crank d on a driving 
shaft e, by means of connecting rods d', and a crosshead d" fixed in 
the working piston ; f and g are hollow pistons fitted in the cylinders 
a and b, and filled with pounded charcoal; they are attached at 
opposite ends of the working piston c; A is a strong air-tight vessel 
placed near the equilibrium cylinders, and partially filled with a 
number of discs of wire cloth. This vessel is the heat deposit. 
vessel; i is another strong air-tight vessel surrounded with brick- 
work, and provided with fireplaces at 7, 7', and a flue é'"', connected 
with a smoke pipe or chimney; & is a strong air-tight vessel pro- 
vided with head plates %', and head chambers / and m, these latter 
being put in communication by a series of small tubes in the head. 
plates; n is a strong air-tight vessel to act as a cooler, either by 
being freely exposed to the atmosphere, or by being immersed in a 
surrounding cistern of cold water, or other means usually adopted: 
for purposes of refrigeration ; a' and 6! are pipes for forming a com- 
munication between the ee and the heatar; 7 is a. 
pipe communicating between the head chamber / and cooler n; i is, 
a pipe communicating between the vessel & and the heater 4; Ahi h,, 
represent a bent pipe for forming a communication between the two 
extreme ends of the equilibrium cylinders and the head chamber m; 
o is a stop cock for opening or shutting off the communication 
between the pipes a! and l'; p'isa pipe communicating between the 
heat deposit vessel h and the vessel &; q is a pipe through which the 
heater and other parts may be charged with compressed atmospheric 
air; 1, 2, 3, 4, 5, and 6, are valves operated by ordinary valve gear 
attached to the crank shaft in such a manner that 1 and 2 open the 
communication between the cooler and equilibrium cylinders, whilst 
the pistons f and g move towards the extreme outer ends of the 
cylinders; the valves 3 and 4 communicating between the cylindere: 
and heat deposit vessel, whilst the said pistons move towards ths 





inner heads. The valve 5 operates so as to form communications 
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between a! and a when the equilibrium piston moves to the right, 
and a communication between a and h! when the piston moves to 
the left. In like manner the valve 6 communicates between b and hi 
when the piston g moves to the right, and between b' and 6 when it 
moves to the left. 

Compressed air is charged into the interior of the engine through 
the pipe g, by means of an air-pump actuated by auxiliary power. 
It will be seen that the compressed air will enter the heater i first, 
and from thence the vessels & and h, and also the equilibrium 
cylinder a, through the valves 3and5, As the equilibrium cylinder 
b is at the same time in communication with the cooler by means of 
the valves 2 and 6, and the various pipes before described, it will be 
seen that the pressure in a will force the working piston ¢ into the 
equilibrium cylinder b until it reaches the termination of the stroke, 
when the position of the valve is reversed, as before stated. A left- 
handed movement of the piston will then take place in like manner 
by the equilibrium cylinder 6 being in communication with the 
heater, whilst a is in communication with the cooler. In this 
manner a continuous reciprocating movement will be kept up as in 
asteam engine. It is proper here to state that the heated air as it 
passes off from the equilibrium cylinders through the valves 5 and 6, 
the pipe A! and the head chamber m gives out its heat to the 
numerous tubes in the vessel &. On the other hand the cold air 
from the opposite ends of the equilibrium cylinders, after having 
passed through h and h!, comes in contact with the heated tubes, and, 
therefore, when entering the heater at i", a very considerable eleva- 
tion of temperature has been effected, which will materially assist 
the heater. In like manner the heat lost by the exhaust air in 
passing through the tubes of & will materially assist the cooler in 
reducing the temperature of the air before it enters the equilibrium 
cylinders through the valves 1 and 2. 


A CENTURY OF COINING. 
No. III. 


Tuk result of the Mint stamped dollars induced a considerable 
influx of those very questionable coins, the moreespecially since it was 
announced that after June of the current vear (1804) they would not 
be received at their previous value. ‘To obviate the confusion 
arising from the crowds of persons who presented dollars to be 
exchanged for notes, or other moneys, it was publicly advertised 
smaller sums than eight dollars would not be received from any one 
person. Another notice was shortly afterwards issued stating that 
the dollars stamped at Mr. Boulton’s manufactory would be received 
in payments at the Bank, provided they were not defaced in any 
other way than by fair wear and tear. ‘Che Boultonian dollars were 
published about midsummer, but, in exchanging them for those 
struck at the Tower Mint, great difliculty occurred. Those whose 
duty it was to distinguish one set of coins from the other were fre- 
quently at fault, and hence arose discontent and annoyance among 
the holders of the Tower money. ‘lo add to the general confusion, 
counterfeit dollars began to show themselves in considerable 
bumbers, and although Mr. Boulton’s machinery was supposed to be 
capable of producing inimitable coins, it certainly did not do so on 
this occasion. 

In the same year the silver coinage of Treland was found to be in 
a most deplorable state of deterioration. That portion of it which 
came from the Mint originally was almost destitute of any Mint 
mark, aud worn so thin that intrinsically twenty-one shillings were 
not worth more than nine, Counterfeits of two or three deserip- 
tions and intrinsic vaines were mixed with them in hopeless 
entanglement. Crowns and halfcrowns seemed to have vanished 
entirely from circulation, and sixpences were apparently completely 
worn-out, for none were to be met with. The consequences of this 
state of affairs may be imagined; private money making was 
carried on to an alarming extent, and continual disputations arose, 
which the strong arm of the law could scarcely suppress. The 
copper coinage of that country was in a far better state of 
preservation. The principal portion of it, however, had not been 
struck at the Mint at all, but was manufactured on the token system, 
before adverted to, by a proprietor of copper mines named Cammac. 
By his name the pieces were, in fact, known. ‘They consisted 
almost entirely of halfpence, and bore, not the king's face, but an 
invented device of the manufacturer. In Dublin even this money 
was at a premium, for what was called silver coin was looked upon 
with the utmost distrust. In the south of Lreland the difficulty was 
met by the issue of what were called silver notes by various bankers, 
and these generally were made payable to bearer after one and twenty 
days. 

The notes were for small sums, ranging from 6s, down to 8s. 93d., 
which latter, somehow, was a favourite amount. At the same time 
gold was at a premium—as much as 2s. 6d. being given for a guinea. 
Bills were also drawn and made payable in gold only. In order to 
remedy, to some extent, the inconveniences arising from this state of 
the coinage, measures were taken for effecting an issue of dollars 
from the Bank of Ireland, These were to pass current at 6s. Trish 
per dollar. They contained precisely the same quantity of silv 
those which were issued from the Bank of England at the rate o' 
each, British, and differed only in appearance by having the name 
and device of the Bank of Ireland impressed upon them in place of 
those of the Bank of England. 

On the 10th of July, 1804, an Act was passed to allow machinery 
to be exported for a Mint in Denmark, and another, the preamble of 
which stated that, “ Whereas the Governor and Company of the 
Bank of England had lately caused to be stamped and circulated a 
large quantity of silver dollars, so the Governor and Company of 
the Bank of Ireland purposed issuing Tokens of Sil ver, containing on 
the obverse the same impressions as the English dollars, but on the 
reverse the figure of Hibernia and the following words and 
figures:—Bank or Iretanp Token. Six Suimunas. 1804.” 

It was also enacted that the counterfeiting of these should be 
deemed felony, and the counterfeitor punishable by transportation 
for a term of not less than seven years. This Act, so far as the 
deterring from the commission of the crimes of false coining and 
uttering were concerned, had apparently but little effect, for the 
following statement was published in the newspapers of the day :— 
“Birmingham, August 6th.—A great number of counterfeit dollars 
having found their way into circulation, it may be necessary to 
caution the public against them. The Spanish dollars entrusted to 
Mr. Boulton to recoin amount to two millions; these were of 
different sizes in their original state, some of them a quarter of an 
inch larger in diameter than others. In recoining them Mr. Boulton 
judged it expedient to have them struck in a steel collar, in conse- 
quence of which all the pieces when recoined were perfectly round, 
and of fprecisely the same diameter. Previous to this process the 
Spanish dollars, though of different sizes, were nearly of the same 
weight, those of a large diameter being, of course, thinner than those 
of smaller size. From the great difference in their size it was 
deemed proper to assort them into three classes, called first, second, 
and third. Mr. Boulton then directed a gauge-plate to be made, 
which plate exactly fits either of the numbers 1, 2, or 3, and by 
which the false dollar may be easily detected.” Mr. Boulton also, 
at the same period, published some further instructions as to the 
means of detecting spurious dollars by weight as well as measure- 
ment. The circulation of base silver money in Ireland being 
sensibly checked by the issue of bank tokens there, the makers and 
holders of it immediately transferred their nefarious attentions to 
England, and imported to it large quantities of counterfeit money. 
The necessity for small change being at the time very great in the 
latter country, the system was for a time successful, and impositions 
were largely practised. Towards the end of the year 1804, however, 
the counterfeit market became once more alarmingly overstocked, 
and a circular letter was sent from the Secretary of State's office to 
the lord lieutenants of counties respecting the bad money. It was 
therein stated that much mischief was likely to arise from the frauds 
committed by the issuing of counterfeit silver coins chiefly brought 
from Ireland, and frequently stamped and disfigured—this better to 
mislead the public, Their lordships, acting upon the letters, gave 











notice to the magistrates in their several counties, and these again 
cautioned the public to the effect that the circulation of the imported 
money knowingly was a heinous offence, and one punishable with 
the utmost rigour of the law. To a certain extent these measures 
produced a beneficent effect, and many examples were made of those 
who persisted in circulating the Irish shillings and sixpences. 

In 1805 the want of small change in Ireland continued to be so 
severely felt that the Governor and Company of the Bank there were 
under the absolute necessity of resorting to some other measures for 
the mitigation of the evil. Accordingly, in May of that year, they 
were preparing, and intending to issue for the convenience of the 
public, a quantity of silver pieces of the common standard of what 
were known as Spanish pillar dollars. These contained on the 
obverse an impression of his Majesty’s head, with the inscription 
Georatvs ITI. Der Gratia; and‘on the reverse, Bank ToKEN: Five- 
PENCE (or TENPENCE), InisH. 1805. Each of these tokens, for five- 
pence, were guaranteed to contain ;th part of the weight of a 
Spanish pillar dollar, and each tenpenny token ths thereof. Great 
precautions were taken to prevent the counterfeiting of this new 
issue of tokens, and all the enactments relating to tokens of higher 
value were extended to them. It was also ordained that they should 
be received in payment of taxes and the public revenue. 

Towards the close of the year 1805 an extraordinary rise in the 
price of copper took place, and a circumstance thus arose which 
might have been easily foreseen and prevented, but which now led 
to extreme inconvenience to the public and great annoyance to the 
Government. The penny and twopenny pieces, which had been 
struck a few years previously at the Soho Mint, weighed respectively 
one and two ounces each. At the market price of copper now, 
however, these were actually worth intrinsically considerably more 
than their nominal value, and they accordingly found their way by 
wholesale into the furnace. Here was embarrassment upon em- 
barrassment, therefore, and the scarcity of coin again produced 
general discontent and bickerings. Early in the following year 
(1806) the firm of Boulton and Watt undertook another contract for 
the creation of copper coins, and this time the weights of the pieces 
were better regulated. Of the pence there were struck at this time 
150 tons, in the proportion of 24 to the 11lb.; of the halfpenny 
pieces 427} tons, at 48 to the 1 ib.; and of farthings 224 tons, in the 
proportion of 96 to the 1 1b. These coins were of the same form and 
type as those of the coinage of 1799, but, as has been 
shown, were of less weight. It was about this period that 
discussions commenced in and out of Parliament as to the de- 
sirability of establishing a new mint of large dimensions, and 
outside the Tower. At first Somerset House was spoken of 
as a desirable place for conversion into a mint, but the 
great objection to this was that it was too far from the Bank. 
Finally a site was found which had the twofold advantage of being 
conveniently near to the latter place, and of being covered by the 
Tower guns. This place was Little ‘lower-hill. Already the 
Government were in possession of a building there, known as the 
Tobacco Warehouses, and it was only necessary, therefore, to re- 
move these, to enlarge the Government grounds by the purchase of 
some of the surrounding houses, and to erect an independent mint 
at once. The first grant of money for this purpose appears, by the 
Appropriation Act, to have been made on the 22nd of July, 1806, and 
it amounted to £7,062 12s. 6d. By other subsequent grants in the 
same Act in succeeding years, up to 1810, various further sums were 
appropriated for the expense of the building, erection of Boulton 
and Rennie’s machinery, to the total amount of £261,977 17s., which, 
therefore, was the total cost of the Royal Mint as then completed. 

Nothing of note in reference to our subject took place in 1807, but 
in 1808 several illegal and most mischievous combinations were 
entered into by “certain evil-disposed persons to prevent the circu- 
lation of the legal copper money of the realm which, in times past, 
had been coined at his Majesty's Mint in the Tower. These persons 
christened the coins in question o/d halfpence, and refused to receive 
them in payment. So widely had this league extended its influence 
in London that the Lord Mayor published a caution to the citizens 
against refusing this particular species of money, and declaring the 
promoters, aiders, and abettors of the scheme for its repudiation 
punishable with the “utmost rigour of the law” provided for such 
cases, This measure of his lordship appears to have been attended 
with good results, and old and new halfpence jingled once more 
harmoniously together in the pockets of his Majesty's lieges. 

In Ireland, however, discord still reigned, and the Bank issued, 
in addition to the tokens of ten pence and five pence, others of 
the value of thirty pence, and bearing the same device as the six 
shilling tokens before named; inscribed upon them, too, were the 
words, Bank Token. XXX Pence. Inisu. These were made 
current by statute on similar conditions to those of their predecessors. 
It cannot be denied that a suflicient variety of coins, legal and 
illegal, were now in circulation in both Great Britain and Ireland; 
and there is no doubt either of the general state of confusion and 
distrust arising from the fact. 


(To be continued.) 





LAW INTELLIGENCE. 


COURT OF COMMON PLEAS, Westminster, Arrit 16TH. 


(Sittings in Banco, before Lord Chief’ Justice Extx, and Justices 
Wires, Byes, and Keatina.) 





GLASS AND ANOTHER V, BOSWALL. 
This was an action tried before the Lord Chief Justice at the last 
sittings in London, when a verdict was found for the plaintiffs, sub- 


toa reference. ‘Che action was for maliciously causing a nail to 


driven in a submarine electric telegraph cable, and thereby 
destroying the continuity of the electric action. 

Mr. Bovill, Q.C., now moved for a new trial, on the ground that 
the verdict was against the evidence, and upon affidavits. The cable 
in question was made for the Electric and International Telegraph 
Company, and was placed on board the William Cory to be laid 
between Dunwich and Zervoort, in Holland. The case for the 
plaintiffs, who are submarine telegraph cable manufacturers, was 
that the defendant, who is the manager of Messrs. Newall and Co., 
also submarine telegraph manufacturers, at their shop in the 
Strand, induced and procured one Curtis to go on board the 
William Cory as a spy, and got, through him, a piece of the 
cable, which they showed him how to destroy, by driving a nail 
through the gutta-percha covering between the wires; and 
that Curtis afterwards, while working in the hold of the vessel, 
took the opportunity to drive a tenpenny nail with his rigger’s 
knife into the cable, which was stowed away in coils before it was 
run out, and thereby destroyed the working of the cable. The case 
set up on affidavits was that the piece of cable was obtained for a 
totally different purpose, viz., to see if there was no infringe- 
ment of the patent of Messrs. Newall, and after the time in question, 
and that the evidence of the man Curtis as to this could not be 
believed. 

The case occupied the court nearly five hours. 

The court granted a rule nisi on the facts brought forward on the 
affidavits. 








To Unire Stone axp Gtass.—M. Bru, curator of the museum 
at Narbonne, has discovered that silicate of potash possesses, in the 
highest degree, the property of uniting surfaces of stone, glass, and 
pottery. It is applied with a brush to the surfaces which it is desired 
to bring into contact, and in a few days acquires a great solidity. It 
appears that the same material can also be successfully used in 
joinery, and for all the purposes to which common glue is applied. 
This discovery, which promises to be of considerable importance, 
was announced by M. Bru to M. Figuier, the editor -of L’ Année 
Scientifique et Industrielle, the volume of which work for the present 
year contains, at p. 481, a paper on the subject, and a letter from M. 

sru to the editor.—Builder, 








Eccres’ Patent Brickmakine Macutns.—A most ingenious brick- 
making machine, patented by Mr. J. Eccles, of Blackburn, may now 
be seen in actual operation at Messrs. Dray and Co.'s premises, 
London Bridge. It seems to have entirely accomplished all the 
desiderata so long sought in this species of manufacture. The clay 
is taken from the embankment and placed into wagons, which run 
on a tramroad on a slight incline to the hopper, thus dispensing with 
the expense of fixing hoisting machinery, and power for working 
it. In the hopper are placed two sets of knives or agitators, 
through which the clay passes and is cut up into small pieces, pre- 

ring it for the crushing rollers; thence passing into a horizontal 
cylinder fitted with the ordinary pug-mill shaft and_ blades, 
working on the screw principle, and is then forced by a side knife, 
or wiper, through the dies on to tables fitted with rollers, where the 
mass is divided by wire cutters into the required size for bricks, 
They are then removed on trays to the drying-sheds, which are 
heated by steam and hot-air pipes, the former by using up the exhaust 
steam from the engine, and the latter by pipes inserted in the 
boiler-flue. The hot air is driven into the sheds through pipes, 
which are perforated, to allow the air to escape, and the heat to be 
equally diffused amongst the bricks. This plan of drying com- 
mends itself as the most economical extant. The machine will pro- 
duce 24,000 bricks in ten hours (or even much more); but 20,000 
are as many as can be removed with ease. A steam engine of 
12-horse power will work the whole process, with thirteen men and 
seven ‘boys, to make 100,000 bricks per week. The work can, of 
course, go on uninteruptedly in summer and winter alike, under cover. 
—Patriot. 

Tue ALpacas In AusTRALIA.—Those who take an interest in the 
development of this enterprise will learn with satisfaction that, 
although Mr. Ledger has not yet received his proper recompense 
from the community likely to be directly benefitted by his exertions, 
the animals are fulfilling all the expectations that have been formed 
respecting them, both as to their condition and their increase. Upon 
their arrival at Arthursleigh, a little more than a year ago, the flock 
numbered 256, several losses having taken place from the want of 
sufficient food at Liverpool, the animals being generally in a poor 
condition. From various causes about thirty have died at Arthur- 
sleigh; a large number of these were the oldest llamas and alpacas, 
and their deaths were no doubt traceable to the effects of the expo- 
sure during the long journey in South America and upon the 
voyage. These losses have, however, been far more than retrieved 
by the births, which have already brought up the number of the 
flock to 352. The lambing is now going on; we learn that hitherto 
it has been extraordinarily successful, and that before it is completed 
the flock will probably number nearly 389 animals. Having 
abundant pasturage and room to ramble, and being also now pretty 
well acclimatised, they are fast regaining their natural condition, 
giving full proof of the adaptation of the climate and the herbage 
to their healthy propagation. We understand that, among other 
products which it is intended to forward to the Great Exhibition in 
London in 1882, there will be not only samples of Australian alpaca 
wool, but some stuffed alpacas, llamas, and vicunas; and, consider- 
ing the importance that is attached by the English merchants and 
manufacturers to this new branch of our productive industry, there 
is no doubt that these articles will be examined with much interest. 
Sydney Morning Herald. 

Tue Coat Trave.—The total quantity of coal and coke exported 
from the various coal ports of the United Kingdom during the month 
of March was, of coal, 498,170 tons, and of coke 20,570 tons. Of 
this quantity, which shows a considerable increase when compared 
with the returns for the preceding month, Newcastle-on-Tyne 
exported 133,930 tons of coal and 12,366 tons of coke; Shields, 
6,128 tons of coal and 112 tons of coke; Blyth, 16,226 tons of coal; 
Sunderland, 77,395 tons of coal and 3,038 tons of coke; Seaham, 
2,912 tons of coal; Hartlepool and West Hartlepool, 41,918 tons of 
coal and 2,262 tons of coke; Middlesborough, 9,742 tons of coal and 
1,913 tons of coke; Hull, 13,916 tons of coal and 120 tons of coke; 
Goole, 1,126 tons of coal; Maryport, 585 tons of coal; Liverpool, 
5,059 tons of coal; Cardiff, 72,673 tons of coal and 88 tons of coke; 
Newport, 10,273 tons of coal ; Greenock, 6,266 tons of coal; Grange- 
mouth, 3,773 tons of coal; Swansea, 27,795 tons of coal and 220 
tons of coke; Alloa, 3,481 tons of coal; Charlestown, 2,689 tons of 
coal; Llanelly, 4,349 tons of coal and 270 tons of coke; Inver- 
keithing, 454 tons of coal; Ayr, 309 tons of coal; Glasgow, 6,175 
tons of coal and 165 tons of coke; St. David's, 3,471 tons of coal; 
Borrowstonness, 1,228 tons of coal and 16 tons of coke. ‘The quan- 
tity of coal, coke, and culm shipped during the month to different 
ports in the United Kingdom was of coal 788,172 tons, of coke 3,717 
tons, and of culm 4,982 tons. Of this quantity, which is larger 
than that shipped during February, Newcastle shipped 165,265 tons 
of coal and 801 tons of coke; Shields, 943 tons of coal; Blyth, 
9,187 tons of coal; Sunderland, 136,795 tons of coal and 271 tons 
of coke; Seaham, 58,062 tons of coal; Hartlepool and West Hartle- 
pool, 107,721 tons of coal and 587 tons of coke; Middlesborough, 
15,241 tons of cual and 240 tons of coke; Goole, 6,933 tons of coal; 
Swansea, 13,797 tons of coal and 4,982 tons of culm; Borrowston- 
ness, 3,197 tons of coal; Maryport, 25,679 tons of coal and 100 
tons of coke; Llanelly, 16,620 tons of coal; Charlestown, 3,912 
tons of coal; Cardiff, 59,236 tons of coal and 1,025 tons of coke; 
Inverkeithing, 272 tons of coal; Ayr, 6,726 tons of coal; Newport, 
145,114 tons of coal and 746 tons of coke; St. David's, 69 tons of 
coal; Alloa, 600 tons of coal; and Whitehaven, 12,803 tons of coal 
and 27 tons of coke. During the month there were 5,555 vessels of 
different nations engaged in the coal trade, of which number 3,773 
were employed in the home and 1,782 in the foreign coal trade. 

Srreet Ramways.—Another of those short lines of street tram- 
ways, extending from the west front of Westminster Abbey to about 
a mile down the new Victoria-street, was opened this week for 
traftic. This line, with that from the Marble-arch along the 
Bayswater-road, are the only trams yet completed, and even these 
only extend about a mile in length. The next to be opened is one 
from Hackney to Shoreditch, one from the upper part of Islington 
to St. Luke’s, one from the Bank end of Moorgate-street towards 
Finsbury, and one along the Lambeth-road to Kennington Park. 
In spite of the opposition which has been raised against the intro- 
duction of such manifest conveniences, the new trams appear to be 
becoming extensively popular, and it is stated that on last Sunday as 
much as £30 was taken in twopenny fares by the two-horse tram 
carriage on the Bayswater-road. It is intended, we believe, to extend 
the length of this last-mentioned line still further out into the 
suburbs, and there certainly appears no reason why its city terminus 
might not be brought to a still more central position by the line 


being carried along Oxford-street to the Regent’s-cireus. Of course, 


as only a single line of rails is laid down, the car on its return 
journey is necessarily on the wrong side of the road, an infringe- 
ment of the rules by which street traffic is regulated which obliged 
Mr. Yardley to inflict on the car the nominal fine of Is. At the 
same time Mr. Yardley ruled that a tramway was not an obstruction, 
and that the assent of the Commissioners of Roads to lay it down 
was a sufficient licence. No doubt, if the new plan is found to work 
profitably, double lines of rails will be laid as soon as possible. The 
width of the gauge is 4 ft. 8 in—about the width of ordinary 
carriages, Which are, of course, all free to use the tram, provided 
they offer no obstruction, and allow the car to pass on its overtaking 
them. There is no doubt that, with our narrow and devious streets, 
these trams can never become the boon to us which they are to the 
inhabitants of American cities, But they may, nevertheless, be a 
great convenience to that large mass of the population who live in 
the suburbs, and to whom these cheap and quick tramways will be 
what our ordinary railways are to merchants residing out of town. 
If the proposed system does work well the public will patronise it, 
and the public will be the gainers. If, on the contrary, the public 
do not use it, no one will be so quick to discover the fact as those 
who went to the expense of laying down the trams. A few months 
must decide the question one way or other, and, in the meantime, 
the plan should have a fair trial. At Birkenhead, where Mr. Train 
opened a tram last August, it has been found to answer exceedingly 


well. 
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RAILWAY MATTERS. 


Tue Great Western Company have abandoned the bill brought 
forward to define and increase their capital. 

Tre aggregate length of the lines of the London and North 
Western Railway now amounts to 1,004 miles. 

Tue Dublin and Drogheda Railway Company are advertising for 
tenders for the construction of the Kells and Oldcastle Extension 
line. 

Ir is expected that the second and third sections of the Bahia and 
San Francisco Railway will be opened for traffic in September next. 
£1,036,721 had been expended on this line up to the 31st of De- 
cember last. 

Tue Sambre and Meuse Railway, according to the statement of its 
chairman, has branches yielding only £3 per mile per week, and 
during the inclement weather of last winter there was no way of 
getting to or from its stations. 

Ir appears that the formation of the Chard Railway will at once be 
proceeded with. It is contemplated to extend the line from Broad- 
bridge to Bridport Harbour, which, with the proposed line to Taunton, 
will connect the channels at Bridport and Watchet. 

Tue Great Northern receipts for the week ending on ‘the 
14th inst. were £2,401 in excess of those of the corresponding week 
of last year. The Great Western showed an increase also of £1,940. 
The increase on the London and South Western was £1,436, and 
that on the London and North Western was nearly £1,000. 

Tue South Western Company are actively opposing the extension 
of the Petersfield Railway from Petersfield to Southampton. This 
short extension, in connection with the present direct Portsmouth 
line, will complete a communication between Lendon and South- 
ampton more direct than by the present main line of the South 
Western Railway. 

A serious accident occurred on the railway from Aix to Maestricht 
on the 5th inst., the six o'clock train having got off the rails, and six 
carriages fallen down the high embankment in the valley of Eys. 
One person only was killed, but several were injured, It was con- 
sidered quite miraculous that so few persons were injured, as the 
carriages were literally broken to shivers. 

Tue majority of the Piedmontese Commission charged to examine 
the project of a railway through the Alps which separate Italy from 
Switzerland have voted in favour of cutting the tunnel through the 
Lukmanier. ‘The minority were for cutting it through the Splugen. 
In consequence of this decision the Bundner Oberland has voted 
1,000,000f. towards the construction of a line of railway through 
the Lukmanier. 

Tue traffic receipts of the railways of the kingdom for the week 
ending on the 6th inst. amounted to £521,940, and for the correspond- 
ing week of 1860 to £511,960, showing an increase of £9,980. The 
total increase on the eight metropolitan railways amounts to £1,548, 
The Great Northern showed an increase of £2,231, the London 
and North Western of £1,510, and other companies smaller amounts 
but the Eastern Counties alone showed a decrease of £3,075. 

Tne works on the extension of the Colne Valley line to Haverhill 
are now so far advanced between Halstead and Castle Hedingham 
that it is expected traffic will be extended to the latter place early in 
the summer. The line is at present worked only from Chappell, on 
the Eastern Counties’ Sudbury branch, to Halstead, and the extension 
to Castle Hedingham will make the length of railway completed for 
traffic about eleven miles. . 

Ir is understood that the whole of the works on that portion of 
the Rome and Naples Railway between Rome and Ceprana will be 
completed so far as to admit the passage of locomotives by the end of 
the present year, with the exception of the great viaduct near 
Velletri and two or three bridges. The ironwork for the viaduct is 
now on its way from England, and two engineers from Messrs. 
Kennard’s, the contractors, have already arrived out to put it up. 

Tne committee of the House of Commons on the proposed new 
line near Liverpool, connected with the London and North-Western 
Railway, have con engaged throughout their sitting this week in 
taking evidence and in considering the proposal of the company to 
construct a viaduct of three spans of 300 ft. each in the clear, and a 
headway of 75 ft. over the Mersey at Runcorn, and the counter- 
recommendation of the Board of Admiralty that the viaduct should 
be of five arches of 300 ft., and that the water-way at flood and ebb 
should be improved by removing all the rocks in the bed of 
the river. 

Severat railway projects have been recently submitted to the 
Belgian Chamber of Representatives. The object of one of these 
schemes is to approve two conventions concluded August 7th, 1860, 
and referring to the construction and working of a railway from 
Louvain to Herenthals, and of a section of a line from Aerschot to 
Diest. This last line will be constructed as a single one in the first 
instance, but the land will be purchased and the bridges, &c., con- 
structed so as to accommodate a double track if it should hereafter 
be found necessary. Another project refers to a concession for a 
line setting out from Tongres and uniting itself to the Hassalt and 
Maestricht line, in the direction of Rilsen. The other concessions 
applied for refer to a line from Braine-le-Comte to Gand, a line from 
Eccloo to Bruges, from Tournai to the French frontier towards Lille, 
and a line from Marienburg to the Meuse. 

On Thursday week a goods train, of the Great Northern Railway, 
became disconnected whilst ascending the gradient by which access 
is gained to the high level at the Leeds station. The gradient 
towards the Leeds station at this point is very considerable, and the 
detached trucks immediately began to run towards Leeds with 
terrific force. They entered the Great Northern station, and rushing 
along one of the side lines, came into violent contact with fourteen 
stationary passenger carriages belonging to the Lancashire and 
Yorkshire Company, and though the force of the shock was much 
loosened by the action of the buffers, the carriages were completely 
forced one upon the other, the one nearest the platform being driven 
over upon the platform transversely. The large buffers at the end 
of the station, though supported by woodwork of immense strength, 
were completely pushed over and smashed, and the large stone flags 
of the platform were torn up and moved for some distance. Luckily 
the moving carriages were here brought to a stand, otherwise there 
is little doubt that, judging from the terrific foree with which they 
came into contact with the stationary carriages, they would have 
forced through the buildings at the bottom of the line, and in fact 
would have greatly injured the station. The guard, who was in his 
van, having jumped out before the carriages gained great stern way, 
escaped unhurt. 

At a special meeting, held for the purpose, the Wolverhampton 
Town Council determined on Tuesday to petition Parliament in 
favour of the London, Buckinghamshire, and West Midland Rail- 
way Bill. The arguments used were that, by a slight divergence to 
Pimlico, the proposed line would place Wolverhampton in more 
direct communication with Dover and the western coast, and so 
render Jess difficult the means of transport to France in particular— 
wtih which country a good trade in the peculiar manufactures of 
Wolverhampton was expected to be shortly carried on ; and next, that 
the probabilities of an amalgamation to the disadvantage of the 
general public were fewer in the case of three than in that of two com- 
panies. It is stated that half the capital for this line has been 
subscribed. The proposed line will run from Sloane-street, London, 
pass near to High Wycombe, Buckinghamshire, thence to a point 
between Oxford and Handborough, where it will join the West 
Midland, and then on to Worcester. At Worcester the proposed 
Worcester, Bromyard, and Leominster line will take the traveller to 
the latter town, when he will have to book by the Shrewsbury and 
Hereford line to the Craven Arms station, from which it is proposed 
to make a line to Montgomery. From Montgomery a line will run 
to Newtown, thence to Machynlleth, and onwards to Aberystwith ; 
80 that there will be a direct line from the metropolis to the principal 
watering places of Wales—a distance, in almost a straight line, of 
250 miles, and a much nearer route than via Wolverhampton and 
Shrewsbury. The promoters of the Worcester, Bromyard, and 
Leominster Railway are very sanguine of its success, and at various 
meetings which have been held in Worcester and the neighbouring 
towns on the route considerable support has been promised. 





MISCELLANEA. 


Tue launch of the iron-cased war steamer Defence is to be de- 
ferred, on account of the tides, to the 24th inst. 

Tne Glasgow and New York steamship John Bell, which left 
the Clyde some eight weeks ago, has but just been heard of. 

THe total expense of the census is estimated at £161,480, of which 
£69,289 go to the enumerators, and £29,500 to the local registrars. 

Tue new hotel at Brighton is expected to cost £75,000, and to 
contain 200 chambers, in addition to a large number of other rooms. 

Tue Pigeon steam gunboat, with 60-horse engines by Maudslay, 
has been tried at the measured mile with an average speed of 8} 
knots. 

Cart. Cowrer P. Coes’ iron-cased shields and targets are being 
fitted to the floating battery Trusty. Wrought-iron plates, 44 in. 
thick, are employed. 

Tue Home Secretary has intimated that the subject of arterial 
drainage will, probably, be brought before the House of Commons 
during the present month. 

An inland exploring expedition has been organised by Englishmen 
at Shanghai to proceed through China, across the Thibet range of 
mountains to Lassa;.thence across the Himalayas and down the 
Ganges to Calcutta. 

Tue City of New York, the new steamship of the Liverpool, New 
York, and Philadelphia Steamship Company, is to have engines of 
550-horse power, and surface condensers, on Sewell’s plan, described 
in Mr. Davison’s late paper. 

THE new screw steamship City of New York, the largest in the 
fleet of the Liverpool, New York, and Philadelphia Steamship Com- 
pany, was launched, on Thursday week, from the yard of Messrs, 
Tod and Macgregor, of Glasgow. 

Ar the last meeting of the Austrian Society of Civil Engineers, in 
Vienna, M. Alexander Strecker stated that Mr. J. Haswell, a loco- 
motive-builder of Vienna, had inyented a method of increasing the 
durability of steam-boilers. He introduces into the boiler a small 
wheel, which revolves, and drives forward constantly the water from 
the back towards the heat. 

Tue Dutch frigate Evertsen, which recently visited Portsmouth, 
is 253 ft. long and 53 ft. wide. The Zeelandis of the same breadth 
and tonnage, but is a few feet longer. The engines of each are of 
400-horse power, and are fair copies of Penn's trunks. ‘The speed, 
with 52 revolutions, is from 8 knots to 8} knots. The chief engineers 
of these ships rank with lieutenants. 

Tue visitors to the South Kensington Museum during the week 
ending 13th April, 1861, were as follow:—On Monday, ‘Tuesday, 
and Saturday (free days), 6,381; on Monday and Tuesday (free 
evenings), 4,185. On the three students’ days (admission to the 
public 6d.), 2,071; one ‘students’ evening, Wednesday, 181. Total, 
12,818. From theopening of the museum, 1,979,504)" 

A pvusnic dinner at the London Tavern is advertised for the 7th 
of May, in aid of the special fund of the London Mechanics’ Institu- 
tion for the purchase of the lease and the liberation of Lord Brougham 
and Joshua Walker, Esq., the surviving trustees, from the liabilities 
generously incurred by them in connection therewith, Upwards of 
£2,000 have been already subscribed for this purpose, and £1,500 
more are required, 

Tue Standard says in the accounts of the Woolwich Dockyard, 
from April Ist to November 30th, 1860, no fewer than 7,906 errors 
have been discovered, most of them for very large sums. ‘The 
accounts of the other dockyards have not yet been examined. At 
the general dockyard survey or stock-taking of 1858 the deficiency 
of public stores was found to be enormous. Valuing these deficiencies 
in a rough sort of way, the dockyard robberies every year may be set 
down at £100,000. 

Tne vote for the Patent Office this year is £29,005, which is more 
than covered by the stamp duties paid by inventors. There are some 
very heavy charges in this vote :—£9,991 for fees to the law oflicers 
of the Crown; £850 a-year compensation to their patent clerk on 
the reform of the patent law; £2,000 a-year compensation to the 
Irish Attorney and Solicitor-General ; £1,800 for scientific books for 
the public library at the Patent Office ; even £275 for the mere seals 
to letters patent ; £160 for the wax ; and £115 for the tin boxes to 
hold it. 

A GALLERY, heretofore unexplored, has been lately discovered in 
the catacombs at Rome. The tombs and paintings found there 
belong to the three first centuries of the Christian Era. In this gal- 
lery many glass vases have been found entire, They are made of 
two thicknesses of glass, of different degrees of fusibility. Between 
them are designs in gold, which have been so well defended by their 
transparent envelope, though made fifteen centuries ago, that they 
appear as distinct as when they left the workman’s hand. The 
outer coat of glass is, however, rather oxydised in several places. 

Tue street tramway bill has been decisively negatived in the 
House of Commons. Mr. Bright, however, took occasion to remark 
that the arguments against the bill were of the most antiquated de- 
scription, and were just the same as were used against railways some 
thirty years ago. With regard to accidents, he thought that any 
person allowed to go about without a keeper might conclude that 
the probability of accident on these tramways was less than by the 
ordinary means of transit. It was impossible to keep out of the 
streets of this city a system of transit which was found advantageous 
in all other great cities of the world. 

Tue following appointments of naval engineers have been made 
since our last:—Mr. John Marsh to be first-class assistant-engineer 
to the Cumberland, for service in the Thunderbolt; Mr. Edward 
M’Avoy to be first-class assistant-engineer to the Cumberland, for 
service in the JEtna; Adolphus Andrews, third-class assistant- 
engineer to the Fisgard, as supernumerary ; Thomas Udall, third- 
class assistant-engineer to the Wye; William B. Fabian, to be first- 
class assistant-engineer to the Fisgard, in charge of the machinery of 
the Driver; Laurence Moreton is promoted to the rank of second- 
class assistant-engineer in the Indus, as a supernumerary. 

Srone-workiné machinery, the introduction of which the stone 
masons have so long resisted, is likely to be brought into use at last, 
in consequence of the strike of the Edinburgh masons. At a late 
meeting of the masters, there, a committee was appointed to ascer- 
tain the cost and capability of machinery for cutting and dressing 
stones, and to prepare, for the consideration of a future meeting, the 
prospectus of a company for the purpose of working stones by 
machinery. Stone, as is well known, is readily cut by blunt tools, 
and in America stone-working machinery is in extensive use. Many 
heavy monolithic columns have been turned there for the Capitol, 
at Washington. With milling tools of suitable form mouldings 
and a variety of ornaments are worked out. The self-acting mule 
and the rivetting machine were produced in consequence of the 
strikes of workmen, and wrought-iron beams were introduced, 
fifteen years ago, by the French architects for a similar reason. 

Tue Adriatic, lately bought by the Galway Company, and the 
Arago, running between Havre, Southampton, and New York, have 
oscillating engines. The two cylinders are placed one before and 
one abaft the shaft, and in nearly the same fore-and-aft line. The 
cylinders, when midway in their oscillation, are inclined but about 
224 deg. from a vertical. If, therefore, both piston rods were 
extended to, and took hold of, the same crank pin, one piston would 
not be exerting its greatest power when the other was at the end of 
itsstroke. Each piston takes hold, however, of aseparate crank pin, the 
crank arms in which these pins are fastened making an angle of about 
45 deg. with each other; and the outer end of one crank pin is con- 
nected to that of the other by a link, called a “ drag-link,” which 
preserves the proper relative position of the two cranks to each 
other. This contrivance was patented June 7th, 1849, by Douglas 
Hebson, of Liverpool, and he has just sued the North Atlantic Steam 
Navigation Company for infringement of his patent. The first pro- 
ceeding of his counsel was to ask for an injunction from the Vice- 
Chancellor's Court, to restrain the sailing of the Adriatic from 
Southampton. On the undertaking of the defendants’ counsel, on 
behalf of his clients, to be answerable in damages for whatever 
infringement should be proved, the Vice-Chancellor directed the 
motion to stand over, and the Adriatic will probably sail, as adver- 
tised, from Galway to New York on the 23rd inst. 


























NOTES AND MEMORANDA. 

Tue Skerryvore lighthouse, 158 ft. high, cost £83,126, 

THE lighthouse at Calais is 167 ft. high, and cost £7,479. 

Tue population of Birmingham has been just ascertained to be 
300,000. 

A precipice of 1,500 ft. vertical descent forms the north-eastern 
face of Ben Nevis. 

Some of the ‘Tasmanian lakes have been found to be at an eleva- 
tion of 3,000 ft. above the sea, 

_A vacuum of 30 in. has been obtained in a surface condenser at a 
time when the barometer was very high. 

A mANpsomE model of Silver's marine governor has been added ta 
the collection in the New Museum at Oxford. 

Tue weight of a cubic foot of air under a barometric pressure of 
30 in. is 075 Ib. nearly, 134 cubic feet weighing 1 Ib. 

Tue Bell Rock Lighthouse is 115 ft. high, over all, the light being 
90 ft. above high water. ‘The cost of this structure was £61,331. 

Tue conical hill Bogdo-oola, in the Russian province of Astrachan, 
is 500 ft. high, and its summit is composed of masses of rock-salt. 

Tus Norfolk Estuary Acts cost £40,112 in Parliamentary ex- 
penses. Messrs, Peto and Betts’s contract for the works was £142,000. 

Mr. Benner Woonororr patented, as long ago as 1832, the 
application. of two screw-propellers to one vessel—one under each 
quarter, 

Tus rental of houses in Great Britain, assessed to the income-tax, 
was under £12,000,000 in 1806. In 1843 it was £38,475,739, and, 
in 1860, £53,767,916. 

A Huneantan alchemist has lately “taken in” a company of 
wealthy persons in London upon the pretence that he could produce 
silver from base metals. 

Tux total imports and exyo ts of the Unite] Kingdomfam mnted 
to £74,901,441 in 1830, whilst, in 1860, they reached 2424,035,426, 
having nearly sextupled. 

Tuer air we breathe, laughing gas, and the deadly poison nitric 
acid, all contain identical constituents, viz., nitrogen and oxygen, 
only in different proportions. 

Tuk average weight of the air in London is not, as generally 
reckoned by engineers, 14:7 Ib. but 14°18 Ib., corresponding to an 
average height of the barometer of 28°89 in. 

Tue profits of railways in Great Britain, for 1860, were assessed, 
in respect of income-tax, as £10,782,838. Those of mines were 
assessed at £8,658,517, and those of ironworks at £1,134,012. 

In the year 1820 the sea rose suddenly at Boolekomba, in the 
Celebes Island, to nearly 80 ft, above its ordinary level, It retired 
almost as rapidly, after destroying two villages and many lives. 

Tus specific gravity of steam, of atmospheric pressure, is very 
nearly ‘5, or one-half that of air. In most works of reference it is 
generally given as the mean of its constituent hydrogen or oxygen, 
or “62. 

Tue inhabitants of the village of Bolonchen, Central America 
resort, at certain seasons of the year, for their water, to a well in the 
bott» cf aecave, 450 ft. in vertical depth, and reached by @ passage 
of 14 ft. 

Tue Victoria Falls, in Africa, originally estimated by Dr. Living- 
stone .s 3,000 ft, in width and 100 ft. high, have been measured, 
and are found to be 1,890 yards, or 1 mile 120 ft. long and 300 ft, 
high, thus greatly surpassing Niagara, 

Ow the last homeward voyage of the ship Kooria Moria, and 
between Australia and South America, from lat. 54 to 568., and 
from lon. 170 to 112 W.. considerable quantities of ice were 
encountered, and 52 large bergs passed. 

Buu books are being, at last, illustrated with photographs. The 
report of Professor Wheatstone and Mr. Abel, to the Secretary of 
State for War, on the application of electricity from various sources 
to the explosion of gunpowder is thus illustrated. 





Gunrowper may be subjected to a heat which, whilst below that 
at which it explodes, is nevertheless greater than the melting point 
of sulphur. Tu this way all the sulphur may be sublimed, and the 
remaining charcoal and nitre rendered non-explosive. 


'’o show that iron is converted into steel by the absorption of 
carbon alone, Mr. 8. B, Rogers states that, a hole having been drilled 
in a lump of iron, some small diamonds were inserted and hermeti- 
cally sealed up, and the iron then subjected to heat. It was by these 
means converted into steel. 

Some of the blue-gum trees of Tasmania are upwards of 350 ft, in 
height, and 1¢0 ft. in girth at the base. In some the trunk rises 
250 ft. before the first branch is reached. The specific gravity of 
this wood is about one-tenth greater than that of English oak, whilst 
the strength of the former is nearly twice that of the latter. 

Tue arms of a governor required to make 50 revolutions per 
minute require to be four times as long as those of a governor 
intended to make 100 revolutions per minute, The weight of the 
balls of a governor is altogether immaterial so long as they aro 
sufficiently heavy to overcome the resistance at the throttle-valve, 


A Mr, Frevry, of New York, professes to be making excellent 
iron by employing electricity and ammoniacal salts in puddling. 
Whilst the iron is in a melted state he introduces into it any con- 
venient substance containing hydrogen and nitrogen, and then 
subjects it to a discharge of electricity from Ritchie's induction appa- 
ratus. 

An india-rubber bag filled with coal, in its ordinary broken state 
would not sink, if thrown into water. For, although the specific 
weight of coal is nearly one-third greater than that of water, the 
interstices between a collection of lumps of coal are such that the 
weight of broken coals contained in a cubic foot is from 5 1b, to 8 Ib, 
less than that of an equal bulk of water. 

Ir has been generally believed that a corrosive galvanic action 
goes on between an iron propeller and the copper sheathing of a 
wooden ship, as also between a brass propeller and the hull of an 
iron ship. The copper-cased line-of-battle ship Duncan, however, 
has been fitted with an iron screw, whilst brass screws, of the 
greatest weight ever cast, are being fitted to the iron steamers 
Warrior and Black Prince. 

A cuaror of gunpowder, laid upon the surface of a rock more 
than a few feet under water, will generally upon its explosion 
shatter the rock. In this way M. Maillifert broke up some very 
dangerous rocks in one of the entrances of New York Harbour, 
The Vanguard Rock, in Plymouth Sound, was afterwards destroyed 
in the same manner, a ton of gunpowder having been exploded upon 
its surface more than 40 ft, under water. 

By the Parliamentary Return of the mercantile steam fleet, made 
up to the beginning of 1860, it appears that out of the entire number 
of 1,863 British registered steamers, 862 are of wood, while 1/001 
are of iron. Of this whole number, again 1,291 are paddle vessels, 
and 572 are screws; and while of the paddle vessels 729 are of wood, 
and only 462 of iron, 589 of the screws are of iron, and only 33 of 
wood, sixteen of which are under 100 tons gross burthen, four of 
500 tons or more, and only two of the gross burthen of above 1,000 
tons. 

Tue existence of atoms is as comprehensible as that of air or any 
simple gas. A cubic inch of iron may be divided in halves, these 
may be again divided into fourths, and these, in turn, into eighths, 
and so on, indefinitely. But because the limit of division is in- 
definite, we are not to suppose it to be infinite, or, in other words, 
that no limit exists. There are abundant reasons, although no abso- 
lute proofs, in science, for believing that a limit exists in all matter, 
beyond which it could not be divided, however we may conceive 
that it might be divided. ‘This indivisible particle is called an atom, 
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Tis invention, by George Wellman, of Lowell, Massachusetts, U.S , 
relates to certain modifications of the details for cleaning and ele- 
vating the top ecards of a carding engine, described in the specifi- 
cation of letters patent granted to J. IL, Johnson, November 25th, 
1853, No, 2,747, for “Improvements in Carding Engines for Card- 
ing Cotton and other Fibrous Materials,” whereby greater simplicity 
and efliciency of action are obtained. 

Fig. 1 represents an end elevation of one form of self top stripping 
carding engine. Vig. 2 is a front elevation of the same. A, A, 
represent the main framing of a carding engine, and B, B, are the 
arches which support the series of top cards, and to which are 
secured, one at each end or side of the engine, the double mangle 
pin segments or rims o, 0, C is the shaft of the main carding drum 
or cylinder, the two opposite projecting ends of which support the 
rocker frame E, E!, E"', which is free to vibrate or swing loosely 
upon the ends of the journal box of shaft, and carries with it the 
whole of the “top” stripping apparatus hereinafter fully described ; 
D, D, D, are the top cards which are numbered in the usual manner, 
beginning at the feed rolls with No. 1, and ending the series in this 
ease with No. 20, The rocker frame itself is composed of the two 
arms I and E" (one of which is shown in detail at Fig. 4), and the 
cross bar E!, which connects such arms firmly together near their 
upper ends. ‘The lower ends of these arms are provided with 
counterweight I (Pig. 5) capable of balancing the entire frame with 
Its appurtenances, 

The gearing and other mechanism is similar on both sides of the 
carding engine, and it is necessary to describe only the apparatus as 
shown on one side of the engine, and then the mode of connecting 
it with and driving the duplicate mechanism on the opposite side. 
Lis a double cam gear consisting of a spur wheel provided with two 
separate cam grooves, which piece of mechanism imparts all the 
requisite motions for elevating and cleaning the top cards, as well as 
that for moving or traversing the rocker frame from one top card to 
another. Fig. 6 represents an edge view and inside face view of 
this double cam wheel or gear detached, the latter view showing the 
two grooved cams Jand /, one within the other; the inner cam 7 
acts upon an antifriction roller 2 carried by a stud on the sliding 
lifting jaw X, of which three detailed views are given at Fig. 7. 
This jaw slides in a groove in the rocking arm E, and as it rises it 
takes with it the end of the top, carries it up, holds it in its elevated 
position whilst the stripping is being performed, and then carries ‘t 
down again to its seat upon the arch, A perforation or slot is mad» 
in the ends of each top card, which when the top begins to rise is 
intended to receive a slide v fixed to each of the rocking arms E, E", 
so that by the aid of these slides and the lifting jaws, the top card 
may bo locked to the rocker frame as long as it is elevated in the 
lifting jaw. One of these slides is shown in detail side and front 
elevation at Fig. 8 The outer grooved cam J acts upon an anti- 
friction roller v carried by a stud fixed in the stripper or arm R, 
which arm in connection with its duplicate on the opposite side of 
the machine holds and operates the stripping or cleaning card 8, 
At Fig. 9 is a detail side ote ly edge view, and transverse section 
of one of these arms detached; R'is the stud or working centre 
upon which the stripper lever or arm KR is pivotted, such stud being 
on one side of the centre line of the arm of the rocker frame, and is 
connected thereto by an adjustable attachment and slot for the pur- 
pose of adjusting the height of the stripper card, the inner grooved 
cam 1 with its lifting jaws X, and the outer grooved cam /' with its 
stripper lever K are so proportioned and adjusted in relation to each 
other that the lifting jaws elevate the top card to its full height and 
hold it there, whilst the stripper levers R carry forward the stripping 
card fixed at S underneath the elevated top card, bold it in this 
position, whilst the continued movement of the inner cam depresses 
or lowers the top card slightly, so as to lock its teeth and those of 
the stripper card well together, and holds it in that position whilst 
the outer cam moves the stripper card back again to its first position, 
in doing which the stripper card removes or strips from off the top 
card all the waste and dirt collected upon it. After this operation 
the descent of the lifting jaws causes the top card to be lowered into 
its place again on the arch. The rim of the wheel or gear L con- 
tains upon one edge a complete circle of teeth by which motion is 
communicated to the wheel, whether such motion be continuous or 
intermittent. In addition to this set of teeth there is another set, 
forming a segment of the wheel and a setrim Q. This segmental 


gear (Fig. 10) contains eighteen teeth; it imparts an intermittent 
motion to the pinion M containing twenty teeth shown in Figs. 10, 11, 
and 12, there being a sufficient number of teeth in the segment to 
give one complete revolution to the pinion M by the passage or 
rotation of the segmental gear, after which the pinion will be held 
stationary by its set plate P turning its concave rim upon the face of 


| the set rim Q. 


The spindle of the pinion M has a bearing in one 
end of the stud plate J, the other end of such plate being supported 
by the same stud, which carries the double cam gear L, On the 
same spindle as the pinion M is fitted a smaller pinion N containing 
eight teeth, which smaller pinion gears with the teeth of the double 
mangle pin segment O, shown detached at Fig. 13, and the spindle 


| projects through the pinion N, and is provided with an antifriction 





roller, which enters a groove which entirely surrounds the series of 
teeth in the double mangle pin segment, serving as a guide and 
partial support to the pinion N in its course round both sides and 
ends of the series of teeth. The series of teeth O and the pinion N 
are so proportioned that one revolution of the pinion N is just suffi- 
cient to carry the rocker frame E, E!, E", from one top card to the 
next but one, so that starting with No. 1 of the series of top cards D 
the rocker frame will stop at every odd number of the top cards 
until it arrives at the last one near the doffer, and here a change is 
made by the pinion, which, as it turns on the last pin of the series O, 
loses one half of a revolution in passing from the lower side of the 
e round to the upper, or vice versd, consequently there is then left 
mut one-half of the revolution of the pinion to act on the series of 
teeth, which is just suflicient to carry the rocker frame to the imme- 
diately succeeding top instead of the next but one, and the direction 
of motion of the rocker frame being changed at the same time, it will 
stop at every even number on its return to the commencement of 
the series. The mechanism on the opposite side of the engine is 
exactly the duplicate of that above described, and is made to act in 
unison with it by the pinions 'T and 'T', fast on the shaft U Fis. 14), 
which pinions both gear into the double cam wheels L and L1. Any 
suitable mechanical arrangement may be employed for driving the 
cam gears L, L!, but the arrangement represented has been found to 
answer well. This arrangement consists of a small pulley ¢ (Fig. 15) 
fast on the end of the shaft C of the carding drum, and consequently 
turning therewith. A strap or band is passed round this pulley and 
round a larger pulley K, shown in Fig. 16; this pulley carries a 
— H, and revolves freely upon the stud G, fixed in the rocker 
rame. The pinion H gears into a spur wheel W, on one end of the 
shaft U (Fig. 14), and as this shaft carries a pair of pinions T, T', 
in gear with the wheels L, L’, it follows that a simultaneous and 
equal motion is imparted to both the double cam gears; Y is the 
main driving pulley from which motion is imparted to the carding 
drum by a belt y; Q (Fig. 17) is a collar fitting the ends of the main 
drum shaft for the purpose of keeping the arms of the rocker frame 
in their places. Fig. 18 is a detail of the plate which serves to con- 
nect the stripper card to the — levers R. The waste removed 
by the stripper card is contained in the wasteholder X (Fig. 1), this 
holder consisting simply of a number of bent and curved wires, one 
of which is shown detached at Fig. 19. 


HUGGETT’S LAMP LIGHTER. 


Tuts method of regulating the light in street and other lamps, the 
invention of John Huggett, of Eastbourne, Sussex, consists in 
acting upon a tap through which gus is supplied to a burner or 
burners, through arms, rods, or levers worked by a diaphragm or 
piston, which is made to rise and fall in a suitable vessel by air or 
other fluid forced into and drawn from such vessel. 

Fig. 1 is an elevation of an apparatus constructed according to the 
invention. ais a tap on the supply pipe b; ¢ is a bent supply pipe, 
fitted with a regulating cock d; one end of this pipe is connected to 
the supply pipe 6 above, and the other end below the tap a, as 
shown; eis arod or lever connected to the tap a,and at one end 
to a plunger f, the latter is connected to a diaphragm g fitted in an 
air vessel h; i is a pipe, by which air or other fluid is admitted to 
the vessel h. The contrary end of the rod e to that at which the 
plunger f is connected receives an arm &, bent as shown, to reeeive 
a shade 27 on its enlarged point k'; m is a conical or partly conical 
case enclosing the apparatus inside the lamp n, part only of which 


H.UINIBAULT. 


is shown; o is the regulating tap on the service pipe. The dotted 
lines show the position of the working parts when no light is 
required, in which case the tap a is closed, and a minimum supply 
of gas is admitted to the burner p through the cock d and bent tube 
ce, as indicated by the arrows. To light up, air or other fluid is 


forced through the pipe i into the vessel A, which raising the 
diaphragm g, and with it the plunger f, comiaunicates motion to the 
lever e, which opening the tap a admits gas to the burner p through 
the pipe b, the lever e, at the same time through the,bent arm k 
lowering the shade /. 





Fig. 2 is an elevation of an apparatus, constructed substantially 
in the manner before described, but in which the details are some- 
what modified. a is the tap on the supply pipe 6; e is the lever con- 
nected to the tap a, and at one end of the plunger /; c is a rod, 
connecting the other end of the lever e with another lever k pivotted 
at one end about the point e!. The other end of the lever & is jointed 
to a rod &! connected to the shade J; d is a cock, through which the 
minimum supply of gas passes to the burner p. ‘The dotted lines in 
this case, as in the former, show the position of the working parts 
when the minimum light is required, in which case a very small 
supply of gas passes to the burner through the cock d and passage, 
not shown. To light up, air or other fluid is forced into the vessel 
has before, which raising the diaphragm g and plunger f, and with 
| them one end of the lever e, opens the tap a and admits gas to the 
| burner; at the same time the other end of the lever e, and with it 
the connecting rod ¢ descends, carrying with them the lever &, rod 
k', and shade J into the position shown by the full lines. Each 
lamp being fitted with an apparatus similar or equivalent to one of 
those before described, and the pipe i connected to a common force 
| pump by which air is severally supplied to each apparatus, a number 
| of lamps may be lighted or extinguished as well as their supply 
regulated at one and the same time. 








Potivtixa Rivers.—A verdict has been entered, at the Chester 
Assizes, against the Messrs. Potter, the great calico printers, near 
| Stockport, for polluting the waters of the Mersey by the discharge 
' from their works. 
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TO CORRESPONDENTS. 
*,* aunge binding the volume can be had from the publisher, price 2s. 6d. 
eae! 


*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, d-c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 


A Borer MAKER.—Ve shall be able to give an article, next week, on the whole 
subject about which you inquire. 

W. H. 8S.—No work of the kind occurs to us at the moment, except one in Weale's 
Rudimentary Series, that of Mr. Denison on Clocks and Watches. 

M. AnD Son (Preston).— We should prefer that you gave the information through 
our columns, where the query of “ Enquirer” first appeared, One correspon- 
dent, “A Learner,” has kindly sent an answer, which apperrs below. 

IncentEUR.—The Thames, originally named the Argyle, was the first steamboat 
on the Thames. She was built on the Clude, and made the run to London by 
sea, arriving here in January, 1815, The Margery, also built in Scotland, 
commenced her trips also between London and Gravesend, on the 23rd January, 

815 





E. A. L.—A rail six yards long will erpand about § in. from a temperature of 
32 deg. to one of 132 deg. The latter temperature often exists in iron, in very 
hot weather, although the temperature of the atmosphere may be but 90 deg. or 
95 deg. The excess is due to reflected heat. A boiler 18 ft. long will expand 
about % in. in being heated from 50 deg. to 350 deg., the heat existing in it 
when the stean is of high pressure. 

W. C. (Mull).—Messrs. Martin Samuelson and Co., of your town ; Messrs. 
Robert Stephenson and Co., and Messrs. Palmer and Co., of Newcastle ; 
Messrs. R. Napier and Sons, Messrs. Tod and Macgregor, Messrs. J. and G. 
Thomson, Messis. Inglis, Messrs. Randolph, Elder, and Co., and Messrs, 
Barclay, Curle, and Co., of Glasgow ; Messrs. Caird and Co., and Messrs. 
Scott and Co., of Greenock ; Messrs. Maudslay, Sons, and Field, of Lam- 
beth; Mr. John Penn, of Greenwich ; Messrs. Humphreys and Tennant, of 
Deptford ; and Messrs. Summers and Day, of Southampton, are all firms 
whose business is likely to furnish the opportunity you require. 





VENTILATING FANS AND PUNKAHS. 
(To the Editor of The Engineer.) 


Sir,—Can any of your readers inform me where I can purchase, or how 
to construct, a “ self-acting fan,” in order to cool the rooms of the sick, or 
of those who are compelled to inhabit single rooms, often overcrowded? It 
might be made to hang up like a chandelier, or be placed ona table. It 
might be wound up like an eight-day timepiece by machinery. There is 
nothing so grateful to the feelings of a fever patient as a cool room ; the 
very act of fanning such a person procures sound and refreshing sleep, 
where medicines fail to have any effect. 

In Delhi the houses are cooled by large fans placed outside to cool the 
air previous to entering the rooms. Such leviathan fans might be intro- 
duced in the next international exhibition, as well as into hospitals, barracks, 
workhouses, and schools. JAMES Bruce. 

April 12th, 1861. 





DRAINING COAL PITS. 
(To the Editor of The Engineer.) 


Sir, —In answer to “ Enquirer,” I should suggest two syphons of cast- 
iron piping, in suitable lengths, jointed in the usual manner, and to keep 
the lifting barrel going day and night, so that the samp may be kept empty. 
Having two syphons, one may be kept working, while the other is being 
lengthened in the usual way; and to prevent the water escaping, let the 
end of the syphon in the sump be provided with a stop-cock, as the weight 
of water at each end would be almost equal; and for filling the syphon 
attach a pump near the bend in the shaft, so that when the syphon begins 
to take hold it will throw the pump out of use, and open the valve in the 

ripe. 

I shall be happy to see in the correspondents’ column that the above is 
approved and found. to answer. LEARNER. 


——_— 


(To the Editor of The Engineer.) 


Sir,—In reply to the letter in Tue Enaineer, of April 12th, from 
“Enquirer,” | beg to suggest to him the use of a syphon pipe, if the samp 
is deep enough or below the point ¢ to which he refers. I know a colliery 
in which coal on the deep side of the pit was drained by this expedient. Of 
course the sump was deeper, or on a lower level, than the lowest point to be 
@rained. Peter J. Livsey. 

Manchester, April 15th, 1861. 





THE LENGTH OF A CYCLOID. 
(To the Bditor of The Euagineer.) 


®m,—I and a few friends were discussing the following problem the other 
, and, failing to arrive at any satisfactory 1 , it was agreed to 
the question to the editor and readers of Tuk ENGINEER, respectfully 

an indisputable elucidation of the same. 
The problem is—Suppose a coach has to travel over twenty miles of 
what space will a mark made on the tyre of one of the wheels pass 
in travelling that distance, supposing there be no slip, and the 
on the tyre bearing the same relation to the plane of the road at first 

last? 











Will tho diameter of the wheel, if different in different views of the 
alter the result ; thus, if the diameter be taken in one case as 5, 
er as 6, will the variation of size alter the result in the twenty 


? 
Will the curve D, described by the point C, C, beasegment of a greater 
or not? 
A be the position of the wheel at starting ; B, its situation after 
Sig revolution ; C, C!, the mark on the tyre at the commencing and 








of a revolution ; D, the curve through which the mark will pass. 
that the point during one revolution will pass from C to C!, and 
ie time travel through the curve D. E. A. LEONARD, 


Monument-lane, Birmingham, April 15th, 1861. 


[The total distance described by any point on the periphery of the wheel will 
be as much more than twenty miles as the length of a cycloid is greater than that 
Of its base. Taking the diameter of the wheel as 1, and, consequently, the bare of 
each id described as 3°1416, the length of the cycloid will be rather more 
than 4, the whole cycloidal distance developed being about 254 miles. We do not 
Ind, in any work of reference at hand, the exact rule for obtaining the length of 

and would be glad if some of our correspondents would supply it. 

our correspondent’s second query, we may answer that the diameter of the 

~ will not, in any way, affect the result. To the third, a cycloid cannot be a 

segment” of a circle, nor can it be a circular arc, which is, we suppose, what 
Our correspondent means.—Ed. E.] 





MEETINGS NEXT WEEK. 


Isstrrvtiox oF Civit, ENGINEERS.—Tuesday, April 23rd, at 8 p.m., “ The 
Defences.” By Mr. George P. Bidder, ot B.A. _— 





Advertisements cannot be guaranteed insertion unless delivered before eight 
Celock on Thursday evening in each week. The charge for four lines and 
under is halj-a-crown ; each line afterwards, sixpence.” The line averages 
mine words ; blocks are charged the same rate for the space they fill. AU 
single advertisements from the country must be accompanied by stamps in 
payment. 
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RIVER STEAMBOATS. 

Mr. THomas Wenster, as the chairman of a recent 
meeting of the Society of Arts, truly remarked that the 
majority of our river steamboats were a disgrace to our 
civilisation. What the railway companies accord to their 
third class passengers is substantially the standard of ac- 
commodation for all passengers upon the river boats. It 
may be true that any attempt at classification would be 
attended with more inconvenience than any probable 
advantage resulting therefrom would cover; but this argu- 
ment, if it be worth anything, only goes to show that it 
should be rather aimed at to render the uniform accommo- 
dation first class instead of third or fourth. A seat upon a 
gridiron, or parallel bars of wood of equal hardness, and 
under the open sky, may be endurable in fine weather, but 
in drenching rains, winter's cold, or even in intense summer 
heats, it is only fit for the steamboat managers who provide 
it. To say there is a cabin is to add insult to injury. With 
more propriety might this receptacle be called a cavern. 
Supposing that the entrance is not so steep as to be posi- 
tively unsafe, the interior, especially when, in bad weather, 
a number of passengers are compelled to resort to it, is 
hardly better than that of a ship’s tank. For cheerfulness 
and ventilation it is questionable if a diving bell has not 
the advantage over the cabin of the penny steamboat. 
Nobody would think of entering an omnibus or a railway 
carriage, of whatever class, the lighting and ventilation of 
which corresponded to that of these submarine apartments. 
If cheerfulness, comfort, and pure air are indispensable 
elsewhere, why are they not on and in steamboats? And 
is it not a glaring defect in our system of steamboat con- 
struction that these indispensable requisites are not pro- 
vided ? Is it pretended that they are irreconcilable with 
the proper build and furnishing of river craft? The resort 
to such a pretext would be but a confession of ignorance on 
the part of those who adopted it, since it is notorious that 
there are river boats, suited even to the Thames, which 
afford handsome if not luxurious accommodation, and 
which, as that result necessarily presupposes, combine 
complete shelter with ample head-room, light, ventilation, 
and a commanding view of the water upon which they ply. 
Even were not this the case, it is obvious that there can be 
no inherent difficulty in the way of attaining such con- 
ditions as well upon a steam passenger boat as upon those 
state barges, the November displays of which once lent so 
much splendour to the Thames, and a number of which, 
fallen from their original dignity, now lie moored for ex- 
eursion service in the Isis at Oxford. Our present Thames 
boats may not readily admit of such alterations as are 
essential to proper accommodation, for their shallowness of 
hold and narrowness of deck are irremediable, except by 
such extensive changes as would amount to reconstruction. 
New boats, however, will be constantly in request, the 
more so when the river is embanked. It is sincerely to be 
hoped, therefore, that the present type of river steamboat 
wil ost be perpetuated. As now made, a boat having but 
13 ft. beam may measure 26 ft. or more across the paddle- 
boxes. So far as the passage of the boat among other craft 
and under bridges may be concerned, 26 ft. therefore is its 
real width, whereas hardly more than one-half of this 
width is appropriated to the purposes of traffic. The deck 
might be extended over the water (supported, of course, by 
stout framing beneath), so as to obtain a width of 25 ft. for 

assengers, whereupon an elegant and spacious cabin might 
erected, so light, roomy, and airy, as to be — in 
even the finest weather, to an open deck; whilst in rain, 
and in very hot weather, and in winter, its superiorit 
would be too obvious to require comment of any kind. 
Our boats are, at present, so narrow that, with a consider- 
able widening of the deck, they might careen to a dis- 
able extent when a large body of passengers happened 
to collect on a single side. It would be advisable, therefore, 
for this reason, even were it not indispensable on account 
of the increased number of passengers carried, to increase 
the present width of beam perhaps to 16 ft. The increased 
power thereby rendered necessary would be more than 
compensated for by the increased number of passengers 
carried, whilst there can be no doubt that a very large 
additional number of passengers would be attracted to the 
river who now avoid the boats altogether. It is rather 
wonderful than otherwise that with the present class of 
boats any considerable number of passengers go by the 
river at all, and we shall have greatly mistaken if, when the 
Charing Cross Railway is open, a majority of the boat 
passengers do not take to the rail. Unless the boats are im- 
proved this result appears as inevitable as that men will prefer 
comfort and neatness to discomfort and disorder, especially 
where the former require no extra expense or exertion. One 
obstacle in the way of the erection of light, roomy cabins 
on river steamers is at last removed by the explicit declara- 
tion of the Board of Trade authorities, that such cabins are 
not to be considered as liable to measurement for tonnage. 
This assurance was but lately conveyed by the Secretary of 
the Board of Trade to the Scottish Shipbuilders’ Associa- 
tion, and it sweeps away one of the principal excuses which 
river steamboat companies have been accustomed to rely 
upon in refusing to render their boats comfortable if not 
attractive. ‘Two boats have already been built, for the Isle 
of Wight Steam Company, with cabins on deck, the hold 
being unoccupied. Mr. Norman Russell and Dr. Eddy 
have lately given interesting particulars of the American 
river boats, and the contrast between them and our own is 
such as must needs be mortifying to our national pride. 
There are indications indeed that, with yegard to the 
whole subject, we are on the eve of an extensive and much 
needed reform. 


BOILER EXPLOSIONS. 
As long ago as May, 1841, Mr. Josiah Parkes read a 
paper before the Institution of Civil Engineers “On the 


percussive or instantaneous action of steam and other 





ewriform fluids.” Applying the common law of physics, 
Mr. Parkes observed that all matter, whether solid, liquid, 
or wriform, must, when in motion, have a certain amount 
of momentum, dependent jointly upon its weight and 
velocity. His paper dealt less, however, with the abstract 
application of the law of momentum to steam and air than 
with the results of actual experiments and general observa- 
tion upon the sensible momenta of those bodies. Mr. 
Parkes called attention to the rise of the indicator pencil, 
in marking the commencement of the stroke on steam 
engine diagrams, alluding to the fact that it often rises con- 
siderably above the point corresponding to the normal 
pressure in the cylinder, and often, indeed, above that point 
which would mark the pressure in the boiler. Considering 
the rapidity of its action, the momentum of the moving 
= of the indicator might be supposed, however, to pro- 

uce the rise of the pencil above the point corresponding to 
steady and continuous pressure in the cylinder. This element 
of uncertainty was not noticed by Mr. Parkes, although so 
practical and careful an observer can hardly have been 
supposed unaware of it. He employed a spring apparatus 
also to test the percussive action of steam of twenty-six 
atmospheres, as generated in Mr. Perkins’ steam gun ap- 
paratus. Here, the instantaneous action was apparently 
about 40 per cent. more than the steady continuous pres- 
sure. In expelling bullets in Mr. Perkins’ apparatus it was 
found also that if one accidently stuck fast, midway of the 
barrel, turning off the steam and suddenly re-admitting it 
was sufficient to expel the bullet, although the steady con- 
tinuous ‘er of the steam could have been in no way 
increased. In other words, the instantaneous action of 
steam, of a given constant pressure, would do what the same 
steam, gradually admitted, couldnotdo. Mr. Parkesremarked 
also the springing of the covers of Cornish pumping engines 
upon the sudden admission of high-pressure steam through 
double beat valves of large opening area. In one of West's 
80-in. cylinders, the cover of which—2} in. thick and 
strengthened by sixteen heavy ribs—weighed 4 tons, the 
momentary rise or “spring” at the stuffing box, on the 
sudden admission of steam of 47 lb. above the atmosphere, 
was } in. above the point corresponding to the position of 
the cover a moment afterward, under steam of precisely the 
same constant pressure. Here the percussive action of the 
steam was unmistakable. In secking, still further, to illus- 
trate the principle of the percussion of one gaseous body 
upon another, when suddenly admitted to cach other, Mr. 
Parkes, in connection with Mr. William Greener, the 
eminent gunmaker, then of Newcastle-upon-T'yne, made a 
novel experiment, which was attended with a singular and 
conclusive result. A gun-barrel 8 ft. long, j-in. bore, and 
open at both ends (and throughout its length), was pro- 
vided. A touch-hole was made through it at a distance of 
32 in. from one end, and a cartridge containing three drachms 
of powder was pushed into the barrel to that distance, 
leavinga column of air 65 ft. 4 in. long behind it, and in free 
communication with the external atmosphere. A ball was 
next placed upon the cartridge, which was then fired. The 
ball was projected from the shorter end of the barrel (the 
end from which it was inserted) to a distance of 200 yards. 
On a subsequent similar trial the barrel, ;y in. thick, was 
burst. The instantaneousness of the generation of gas 
from the gunpowder was such that the air behind it had 
not time to yield, and served, accordingly, as an abutment, 
almost as unyielding as the ordinary breech, for the exer- 
tion of the explosive power and the projection of the ball. 
As this air was not expelled from the barrel, no vacuum 
was formed into which the external air might rush, and, 
consequently, hardly any noise was occasioned by the ex- 
plosion of the powder. Messrs. Parkes and Greener 
were enabled to prove that the fire produced by the ex- 
plosion of the cartridge did not extend more than six inches 
from the touch-hole towards the end of the barrel farthest 
therefrom, notwithstanding that the communication in that 
direction was entirely open. Here the percussion of the 
expansive gases evolved by the explosion of the pow- 
der, against the air, was such that the latter, which has 
such perfect mobility under ordinary impulses, became 
almost unyielding. 

Mr. Parkes suggested that the percussive action of steam 
might, under certain conditions (although he did not define 
what these might be), be influential in producing boiler ex- 
plosions. In the third edition, also, of Mr. Murray’s treatise 
on the marine engine he remarks that “ explosions most fre- 
“quently occur atthe instant of opening or shutting a safety 
“ valve, or communication valve, which seems to show that 
“ so long as the steam remains undisturbed within the boiler, 
“ it will sustain a very high pressure with impunity ; but the 
“moment that a wave or pulsation is carried through it, the 
“ previously existing equilibrium of force is destroyed, and 
“arupture takes placeat some one point.” Mr. Murray again 
remarks, “the immense rush of steam which always follows 
“an explosion, and to which, along with the scalding 
“ water, any loss of life which may ensue from the explo- 
“sion is generally owing, is satisfactorily explained = ou 
“we consider that the instant the water contained in the 
“ boiler is relieved from pressure it throws off steam with great 
“rapidity, and continues to do so until the whole mass of 
“ water is reduced to the atmospheric condition of 212 deg. 
“Fah.” Mr. Murray goes on to explain how the explosion 
of one of the boilers of the West India mail steamship 
Parana, whilst in dock at Southampton, “ was caused by an 
“impulse or percussion of steam acting upon a weakly- 
“stayed boiler, since it is now ascertained that, at the in- 
“stant of the explosion, a stop-valve was closed through 
“which a large flow of steam was rushing at a high velo- 
“city into another boiler.” It it very evident, however, 
upon an examination of what Mr. Murray has written, that 
he has not attempted any general explanation of boiler ex- 
plosions, and even when he speaks of the “ immense rush of 
“steam” disengaged, under atmospheric pressure, from 
water hotter than 212 deg., he refers only to the rush of 
steam “ which always fol/ows an explosion,” and not to any 
agency which this disengaged steam may have in the actual 
production of an ex plosion. 

The first one, so far as we are aware, to point out, pub- 
licly and clearly, the distinction between a quiet rupture 
in, and the yiolent explosion of, a steam boiler, was an 
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American, Mr. Jacob Harshman, who published a tract, in 
1855, detailing the results of his own experiments in actu- 
ally bursting small steam boilers. He attributed explosions, 
however, as many had done before him, to electric action, 
and contended that by covering an iron boiler with a copper 
jacket it could not violently explode at all. The suggestion 
that a rupture, although in itself distinct from an explosion, 
might produce an explosion if the rupture occurred above 
the water line, was first made in these columns in discussing 
the explosion on board the Great Eastern. The explanation 
given was, first, the occurrence of a local rupture above the 
water line, due to local weakness ; second, the a 
instantaneous escape of the steam from over the water, and, 
therefore, the removal of the pressure, under which the 
water had been heated to above 212 deg.; third, the in- 
stantancous disengagement of steam from the heated 
water and the percussive action of this steam against 
the upper surfaces of the boiler, which might thus 
be rent violently open. The obvious fact that the 
steam, in its rapid disengagement, must carry water 
with it, was not then dwelt upon, and Mr. D. K. 
Clark, at a later date, sent a communication to a 
contemporary, as follows:—“I have, within the last few 
“months, given some attention to the subject of boiler ex- 
“ plosions, their causes, and their rationale. I observe, in 
“the discussions that have appeared in contemporary 
“ papers, that the percussive force of the steam, suddenly 
“disengaged from the heated water in a boiler, acting 
“against the material of the boiler, is adduced in explana- 
“tion, and as the cause of the peculiar violence of the re- 
“sult of explosion. Now a little calculation would show 
“that the percussive force of steam is not capable of causing 
“such destructive results as are occasionally produced ; an 
“T beg leave to suggest that the sudden dispersion and pro- 
“ jection of the water in the boiler against the bounding 
“surfaces of the boiler, is the great cause of the violence of 
“ the results, the dispersion being caused by the momentary 
“generation of steam throughout the mass of the water 
“ und its efforts to escape. It carries the water before it, 
“and the combined momentum of the steam and the water 
“carries them like shot through and amongst the bounding 
“surfaces, and deforms or shatters them in a manner 
“not to be accounted for by simple over-pressure, or 
“by simple momentum of steam.” This is everything 
which Mr. Clark had published upon the subject of boiler 
explosions up to the beginning of February, 1860. As 
Mr. Clark cannot claim to have been the first todiscover that, 
on the rapid disengagement of steam from heated water, a 
portion or all of the water is lifted too, we do not exactly 
perceive to what, in his letter in another column, he refers 
as his “projectile theory of boiler explosions.” In the 
Encyclopedia Britannica (vol. xx., page 635, article Steam 
Engine) My, Clark adopts exactly the theory first an- 
nounced in the pages of 'THE ENGINEER, interpolating a 
reference to the obvious rise of the water, induced by the 
steam, and which, we are quite willing to admit, may pro- 
duce even more percussive action than the steam itself, 
although the velocity with which the water rises can be 
nothing like that of the steam rising from it. Whilst the 
discovery of this rise of water, following the disengage- 
ment of steam, is by noJmeans due to Mr. Clark, we may 
admit that he was the first to assign it any share in boiler 
explosions, this share being manifested under the circum- 
stances first pointed out in THE ENGINEER, to which Mr. 
Clark, in his letter, quoted above, referred as a “ con- 
“temporary paper.” Not only does Mr. Clark, in the 
Encyclopedia, adopt Mr. Colburn’s theory, as it first 
appeared in these columns, but it is upon that theory alone 
that the “ sudden dispersion and projection of the water in 
“the boiler” becomes supposable. It is therefore most 
uncandid for Mr, Clark to say, as he now does, that “ his 
“ projectile theory was written without any reference what- 
“ ever to the pages of THE ENGINEER.” Mr. Harman, the 
chief inspecting engineer of the Manchester Boiler Associa- 
tion, had previously adopted the theory in question, as Mr. 
Clark must have been aware, in his report for 1859, to that 
Association. Mr. Charles Wye Williams has since adopted 
the same theory also, doing this, moreover, whilst affecting to 
dispute it, because it attributes phenomena to “heated 
“water,” of which Mr. Williams denies the existence, in- 
sisting that any apparent temperature in water, above 
32 deg., is due to the diffusion of steam among it. Sup- 
posing Mr. Williams’ view of the diffusion of steam in water 
were correct we should require to amend the theory of 
explosions, now under discussion, so far only as to 
characterise the apparently spontaneous production of 
steam, from heated water, as the escape from water of a 
large quantity of steam diffused in it. The essential order 
and actual results of the consecutive stages into which a 
boiler explosion, although practically instar taneous, may 
be resolved, would still remain the same ; and, witha great 
show of opposition, in order merely to substitute one term 
for another, Mr. Williams adopts our explanation of the 
whole matter. It will also be seen, by reference to another 
column, that Mr. Dyer, of Manchester, has been devotin 
some attention to the subject of boiler explosions, althou oh 
we are unable to say with, precisely, what results. He 
adopts the explanation, now so familiar, of the cause of 
and difference between ruptures above and below the water 
line, the escape of steam and removal of pressure from the 
heated water, in the former case, and the sudden disen- 
gagement of steam from the heated water below. Mr. 
Dyer expressively remarks that “free space is to heated 
“ water, when the latter is confined and raised to a high 
“ temperature, and when the former is suddenly and am ‘ly 
“ afforded, nearly the same as fire is to gunpowder.” This 
is, doubtless, quite true; and it would — altogether 
to preclude the necessity of Mr. Dyer’s subsequent resort 
to the “decomposition theory.” As for this, let Mr. 
Dyer, and the doubters who are with him, test it at once. 
If they will keep a strong iron vessel, half filled with 
water, for a considerable time over a hot fire, and then 
allow a jet of steam to escape from it, plenty of Manches- 
ter or other workmen may be found who will approach this 
jet, and endeavour to ignite it. Possibly after they 
ave extinguished their matches, lamps, coals, hot 
pokers, or whatever may be the igniting apparatus, 
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a sufficient number of times, Mr. Dyer may begin to believe 
in the incombustibility of water, and of steam as well. 
Next, if he still believes that hydrogen and oxygen, whilst 
uncombined, will explode when mixed with steam (and if 
they exist at all in the uncombined state in steam boilers, 
they must be so mixed), let him admit into a strong iron 
cylinder a mixture of illuminating gas and ordinary 
atmospheric air, in the proportion of one by weight of the 
former to eighteen of the latter - one bulk of gas to nine 
of air), and then inject a considerable quantity of steam. 
He will find that whilst, without the steam, the mixture 
will have an initial explosive force of about 200 Ib. per 
square inch, it will not, with steam, explode at all. Those 
who have attempted to decompose steam, on the large 
scale, have found it very difficult to accomplish, and the 
conditions under which boilers work would render it still 
more so. 
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The Coal-Fields of Great Britain : their History, Structuré, and 
Duration. With Notices of the Coal-Fields of other parts of the 
World. By Epwarp Hutt, B.A., of the Geological Survey of 
Great Britain ; Fellow of the Geological Society of London. 
With illustrations, London: Edward Stanford, 6, Charing- 
cross. 1861. 

THE debate upon our coal resources, which took place in 
the House of Commons last year, during the discussion of 
the Treaty with France, afforded a strong confirmation of 
a very singular truth, viz., that in a mixed assembly, even 
of cultivated persons, matters of fact occasion as much 
antagonism as mere matters of opinion. ‘The differences of 
statement which that debate evoked were of a most extra- 
ordinary kind, and rendered it highly desirable that some 
authentic and reliable summary of our ascertained resources 
as a coal-producing state should be prepared. It is to this 
cause that we owe the present volume, in which the author 
has given a comprehensive, authoritative, and sufficient 
reply to the question—* How long will our coal-fields 
practically last ?” 

Many circumstances combine to prevent an absolute and 
exact answer being given to this inquiry. The chief of 
them is the inaccessible depth of many of our coal beds. 
We are capable, it is true, with the modern resources of 
steam machinery, improved ventilating appliances, steel 
wire ropes, multiplication of lifts, &c., of carrying on 
mining operations at enormous depths —more than 
2,000 feet! Dukinfield Colliery, Cheshire, is 686 yards 
deep; at Ince the Cannel seam is reached at 600 yards; 
Pendleton Colliery is 536 yards in depth; the Monkwear- 
mouth pit, 530 yards; and shafts between 400 yards and 
500 yards are not uncommon in the coal-fields of Lanca- 
shire, Yorkshire, and Durham. But the greatest of these 
depths is small compared with that to which the known 
coal strata descend. Even disregarding the coal beds 
which lie concealed beneath formations newer than those 
of the carboniferous period, there are, as the author states, 
in some districts coal seams which are buried 6,000, 8,000, 
and, probably, 10,000 ft. beneath the surface ; and, when 
we consider the enormous increase of both pressure and 
temperature which has to be encountered as the miner 
descends into the earth, it: seems exceedingly improbable 
that we shall ever be able to reach even to one-half the 
depth of some of these seams. Mr. Hull, the author, 
has carefully investigated this question, in the light of the 
latest experiments upon the rise of temperature as the 
earth’s centre is approached, and he has come to the con- 
clusion that we shall probably be able to reduce the heat 
of a mine 4,000 ft. in depth to a degree admitting of 
healthy labour; but beyond that he thinks we be 
unable to go. Without, therefore, seeking to ascertain 
what effect the pressure of the superincumbent strata 
would produce upon the density of the coal at greater 
depths, he has—wisely, we think—considered it Utopian to 
include in his calculations of our ¢oal-supply any quantity 
which lies at a greater depth than 4,000 ft. At the same 
time it must be borne in mind that, in addition to the 
estimated resources of which we are presently to speak, we 
shall have further — enormous in extent, to draw 
upon in after ages, should future mining improvements 
enable us to bring them up from depths which at present 
seem inaccessible. 

Again, large deductions from our actual stores of coal 
have to be made on account of the impracticability of work- 
ing many of them profitably. For example, beneath the 
forest of ‘Wyre, in Worcestershire, a large coal-field extends 
from the northern end of the Abberley Hills on the one 
side, narrowing down to the banks of the Severn, at 
Bridgenorth, on the other. Small coal beds also exist on 
the summits of the Titterstone and Brown Clee Hills, in 
Shropshire ; and a narrow coal-band likewise extends from 
the base of the Haughmond Hill, east of Shrewsbury, to the 
banks of the Severn near Alderbury; all these fields, 
together with a fourth, extending from the base of Caer 
Caradoc to withina few miles south of Shrewsbury, although 
they might, doubtless, be worked to advantage should other 
supplies fail, are at present held in such light estimation 
that they have been excluded altogether from the author’s 
estimates. There are also coal-fields in Anglesea, at 
Cheadle, in Staffordshire, and at other places no estimates 
of which are recorded. In some cases—as at Parton, inthe 
Cumberland coal-field—the beds situated below high-water 
mark crop out under the sea, and the coal cannot be 
extracted on account of the sea-water, which finds its way 
in large quantities along the planes of bedding. Further 
deductions have likewise to be made on account of large 
quantities of coal being left, from various causes, in old 
workings ; and, —_ y, seams of less than 2 ft. in thick- 





ness are not worked at all. 

Let us now see what our resources, notwithstanding all 
these occasions of loss, actually are. In estimating them, 
we may conveniently follow the order adopted by Mr. Hull, 
and direct our attention first to the fields of England and 
Wales, which form, in fact, the only beds saliot upon by 
him in obtaining his approximate results. First we come 
to the great -field of South Wales, which is the 
we possess, its coal-seamed strata having a vertical thick- 





ness of no less than 10,000 ft. It is difficult to estimate the 
quantity of coal stored up in such a thickness of the earth’s 
crust, “ out of which might be cut a mountain about three 
times the height of Snowdon, having a basis of 1,000 square 
miles ;” but the following is what the author gives us. 
The total quantity he takes at 48,000,000,000 tons.* 
Deducting one-half of this for the quantity below 4,000 ft., 
and one-third of the remainder for waste and for the 
quantity already extracted, we find that we have left in this 
one coal-field, for future supply, 16,000,000,000 tons, 
Dividing this quantity by 8,000,000 tons, which may be 
taken as the average annual produce, we find that, at the 
present rate of consumption, the supply would last for 2,000 
years. If, however, this coal-field were opened up to an 
extent proportional to that of Yorkshire, it would yield 
13,000,000 tons per annum, its duration being reduced, 
of course, in like proportion. Coming next to the 
Bristol and Somersetshire fields, we find in them a 
total quantity of 4,148,000,000 tons, from which large 
deductions have to be made, first because of the 
disturbed, folded, and contorted state of the strata 
along the borders of the Mendip Hills and other places; 
secondly, because along the northern borders the strata 
plunge rapidly to great depths, with “Pennant grit” 
superimposed ; and, thirdly, because so much of the field is 
concealed by newer formations that we cannot, as yet, 
speak confidently regarding the strata in some places. 
One-third of the whole amount being deducted from these 
causes, one-tenth of the remainder for the quantity already 
worked out, and one-fifth of what is then left for the 
amount below 4,000 ft., we get left in these fields, for 
future supply, about 2,000,000,000 tons. Dividing this 
quantity by the average produce, 620,000 tons, we find 
that these fields would last, as at present worked, for 
3,225 years. If worked to the extent of its capabilities, 
however, the present rate of consumption might be multi- 
plied fivefold. Proceeding with similar estimates, it is 
found that the Forest of Dean coal-field supply for the 
future contains 561,000,000 tons, and would last 1,120 
years; the Coalbrook Dale field, in Shropshire, contains 
15,000,000 tons, and will last (neglecting the measures 
that dip under Permian and New Red Sandstone along the 
eastern margin) but for twenty years; the Denbighshire 
field contains 490,000,000 tons, which would last (at present 
rate of consumption) 930 years; the Flintshire field 
21,000,000 tons, and will be exhausted in forty or fifty 
years; the South Staffordshire, 973,000,000 tons, will last 
200 years; the North Staffordshire, 1,620,000,000 tons, would 
last 1,270 years; the Lancashire fields, taken all together, 
4,012,000,000 tons, and would last 445 years ; the Cumber- 
land field 97,000,000 tons, and last for 100 years ; the War- 
wickshire 418,000,000 tons, last for 1,244 years; the Leicester- 
shire 150,000,000 tons, last 215 years; the Derbyshire and 
Yorkshire 21,218,000,000 tons, last 1,700 years ; and the Great 
Northern field of Northumberland and Durham 7,432,000,000 
tons, and last 466 years. Some of these figures include, and 
some exclude the coal-beds that exist under the New Red 
Sandstone and other new geological formations. But taking 
the whole together, we get, as the total available quantity 
of coal within a depth of 4,000 ft., about sixty thousand 
millions (60,000,000,000) of tons. Taking the annual pro- 
duce of England and Wales at sixty millions (the actual 
produce being 57,000,000), we then find that the above 
supply will last for one thousand years! This is, we 
believe, the soundest and most reliable estimate of the coal 
resources of England and Wales that has ever been put 
forward. 

With respect to the resources of Scotland and Ireland, 
the author, after giving a highly interesting account of 
the coal-fields of the former country, says :—‘t We are not 
at present in a position to give anything like an approxi- 
mately correct estimate of the area and resources of the 
Scottish coalfields: we must wait till the geological sur- 
veyors put us in possession of reliable maps and sections. 
The want of such documents is felt with all its foree when 
we find that with an area of about 1,720 square miles the 
quantity of coal has been calculated at 153,916 millions of 
tons by one authority, and at 230,874 tons by another. 
From the smaller of these estimates very large deductions 
would, I feel confident, be necessary, in order to arrive at 
the supply available for future use.” The quantity of coal 
raised in Scotland in 1858 was 8,926,249 tons. Carboni- 
ferous limestone, which in England is always surmounted 
with coal measures, is found to overspread the greater part 
of Ireland; but the sea seems to have there swept away 
the coal strata, and to have left but little more than a bare 
floor of limestone. There are, however, tracks of coal in 
Kerry, Cork, and Waterford, where coal-minin is con- 
ducted like vein-mining ; others in Clare, Limerick, Tippe- 
rary, and Kilkenny ; and others again in Tyrone, Ballycastle, 
&e: The produce of all the coal-fields of Ireland in 1858 
was, of anthracite 80,420 tons, and of bituminous coal 
40,210 tons. ; 

To his invaluable record of facts connected with the coal 
resources of Great Britain, the author of the work before 
us has added a brief outline of the coal-fields of Lape 
India, Australia, New Zealand, and America; and in order 
to illustrate the admirable manner in which he has executed 
this portion of his task we will give the following extract 
from the chapter on the United States :— ; 

The great hydrographical basin of the Mississippi and its tribu- 
taries is underlaid throughout the greater part of its area by pro- 
ductive coal-measures with enough coal to supply the wh« ile of that 
vast continent, were it as populous and as industrious as Britain, fora 
decade of centuries. This great carboniferous formation spreé 
originally in one continuous sheet over the whole of Central 
America, probably from the flanks of the Rocky Mountains to the 
shores of the North Atlantic, and from the Gulf of Mexico to New- 
foundland; and though we are unable strictly to define the original 
margin and limits of this great coal-generating tract, yet there Is 
reason to believe, as has been pointed out by Sir C. Lyell, that land 
existed at that period where now rolls the Atlantic, and that the 
British Islands were connected with America by a chain of islands, 
or a tract of land, over which the plants of the carboniferous perio 
migrated and spread themselves in dense forests. Such an hy : 
thesis seems the most satisfactory explanation for the remarka' 6 
fact, that the carboniferous vegetation of America is identical, at 





* This, like all total quantities” mentioned hereafter, is corrected for 
denudation—Eb. E. 
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least generically, with that of Europe; which could not have been 
the case under any of the received theories of the distribution of 
plants and animals, if these regions had been separated by wide 
barriers of ocean. 


It appears, from Taylor’s “Statistics of Coal,” that the 
annual quantity raised in the United States is about 
5,000,000 tons. If to this we add one million for the pro- 
duce of the coal-fields in the British American possessions, 
we have a total of 6,000,000 tons—one-tenth of our produce 
—for the whole of America. Yet the coal-fields of that 
country are seventy-two times larger than ours! 


We should fail to do justice to Mr. Hull’s volume if we 
omitted to notice its “First Part,” which consists of three 
introductory chapters, the first of them giving an historical 
resumé of early coal-mining processes, and the second and 
third presenting an exceedingly useful discussion of the 
probable “formation” of coal, the subject being, of course, 
treated as almost purely geological. The theory adopted 
by the author is that in which the recurrence of great 
vertical oscillations of the land, at remote periods, is 
assumed, and in which the plants, of which coal is formed, 
are supposed to have grown upon the spot where we now 
find them mineralised ; and we may now fitly conclude this 
notice of his volume by citing his well-written account of 
the probable formation of a bed of coal in olden time :— 


Let us suppose that a certain bed of coal has been completed by 
the growth of luxuriant plants over a low-lying tract subject to the 
inundations of the sea. Rising ground of granitie or schistose rocks 
in the distance defines the margin of the basin and the boundaries 
of a continent from which the sedimentary materials of the coal- 
strata are derived. That growth of vegetation marks a period of 
rest; but now a slow subsidence of the whole tract commences. 
The brackish waters of the estuary, and the salt waters from the 
ocean invade the jungle, carrying dark mud in suspension, with 
floating stems of trees and fronds of ferns. Presently, the mud 
subsides, and covers in one uniform sheet the accumulated vegeta- 
tion of centuries. The process of subsidence goes on, while the 
sea-currents and rivers pour into the estuary fine sand and mud, in 
which branches and stems of trees from the uplands are included. 
This process continues until the sinking of the ocean-bed either 
altogether ceases, or is counterbalanced by the rapidity with which 
the sediment is deposited. The basin becomes gradually shallower, 
and the plants begin to reappear, commencing perhaps at the coast, 
and creeping seaward until the whole basin is again overspread by 
a forest of huge cryptogamic trees, arborescent ferns, and coniferns, 
with a dense undergrowth of giant grasses. These, generation 
after generation, flourish and die, their leaves, branches, and trunks 
falling around and gradually accumulating till the pulpy mass attains 
a thickness of 20, 50, or 100 ft. The process concluded, the basin 











again commences to subside, the waters return and bury the mass for | : ton 
| troversy by anyone, viz., the amount of cushioning at the end of the 


thousands of centuries; stratum after stratum accumulates, till the 
vegetable pulp is subjected to the pressure of, it may be, thousatids 
of feet of solid matter. Meanwhile, chemical as well as mechanical 
changes ensue, and in process of time what was once a forest is 
changed into a bed of coal. By a repetition of this process, with 
local variations, we may conceive the formation of any number of 
coal-seams, amounting in some districts to 50 or 60, and embraced 
within a vertical thickness of several thousand feet of shales, clays, 
and sandstones. Ages roll on, the strata are moved from their 
foundations; upheaved from the sea-bottom, the breakers and cur- 
rents sweep away a portion of the covering, and the mineral 
treasures are brought within the reach of mining industry. 





Rirtep Orpnance. By Cartrars T. A. Buaxkety, H.P., R.A., 
M.R., LA., &e.—Rifled barrels were in use more than two cen- 
turies before Mr. Robins explained the cause of their throwing 
bullets more accurately than smooth bores; and nearly another 
century elapsed before elongated projectiles were introduced, although 
that extraordinary man clearly pointed out the advantages to be 
derived from them. Progress has lately been more rapid. Only 
thirty years elapsed between Captain Norton’s first successful 
experiments, and the adoption in this country of his system of firing 
elongated bullets so constructed as to enter the barrel easily, and to 
expand on the ignition of the powder soas to fill the grooves of a 
rifle. Mr. Robins suggested elongated bullets; Captain Norton first 
overcame those difficulties in their use which had prevented Mr. 
Robins from putting into practice his own views. Hundreds, I 
may say thousands, have improved this system in detail; no one has 
yet succeeded in“altering it in any material feature. The names of 
tobins and Norton will, therefore, I venture to predict, be recorded 
in history long after the discoverers of the best proportions of tallow 
and wax for lubricating wads, and the rival advocates, male and 
female, of screw breech-plugs have been forgotten.—From the 


Journal of the Royal United Service Institution, March, 1861. 


Permanent Way.—It seems almost useless after the amount of 
matter which has appeared in the various railway papers, in pamph- 
lets, and in books, upon the above subject,{to say anything in regard 
to the matter. The spikes, chairs, rails, sleepers, and ballast, have 
each been discussed and re-discussed, and the relations which do or 
ought to’exist between‘them have been duly considered. Still we go 
on using the old-fashioned square butt joint, chairs which give abso- 
lutely no strength at all at those points in the system where the greatest 
strength is needed, rails made of iron that no sane man would use 
for any possible purpose, except rails where strength and durability 
would be needed, and put into chairs which seemed designed on 
purpose to pound the ends of the rails into a broom in the shortest 
possible time,’and sleepers too short, tooshallow, too narrow, too liable 
to decay, put into about one fourth as much ballast as proper. Over 
this way, which is permanent while it lasts, we run our twenty-five 
ton engines at twenty or thirty miles per hour, and then wonder 
why the item maintenance of way and works is so large. The most 
wonderful part of the wonder, however, is that it should seem 
wonderful. A person would think to walk over the greater 
part of our railways that we didn’t know what to do; that we had 
never looked into the science of permanent-way at all. This is not, 
however, the case. We do know what to do, only we won't do 
what we know. We have even actual demonstration as to the direc- 
tion for improvement, and of the immense saving which can be 
made, and that, too, by an outlay not excessive. We spend each 
year the interest of a sum large enough to reform entirely our bad 
road beds and superstructure for keeping up a system founded on 
error; and wedo this with our eyes wide open, too. Railway companies 
are like a sick man who goes about carrying medicine in his pocket 
that he knows would make him well, but who is unwilling to “try 
the experiment ” of taking it out of his pocket and putting it into his 
mouth. There are fortunes to be made by men who shall contract 
to make and keep in repair the road department of railways. A 
person who had capital enough to start with, to purchase good iron 
and to himself lay a good track upon a good roadbed, would double 
his money in a dozen years, if he got one-half of what the companies 
now pay annually for repairs of track, renewals of iron, and the like. 
The improvement of the already completed permanent-way, and the 
correct construction of the permanent-way not yet made, is by no 
means a matter of experiment, no more so than the burning of coal. 
The experiment consists, in both cases, in testing the board of 
managers, to see whether or not they will allow the operating ex- 
penses to be reduced. It is now men who are to be experimented upon 
and not iron or plans of permanent-way. We are committed to no 
new plan, nor are we committed to standing still and seeing railway 
companies paying 25, 30, and 40 cents per mile run for maintenance 
of way.—American Railway Times. 
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TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspoxdents.) 





BOILER EXPLOSIONS. 


Sm,—I observe in your leader last week, on “ Boiler Explosions,” 
a reference to what I have designated my projectile theory of boiler 
explosions, in the article “ Steam Engine,” contributed by me to the 
Encyclopedia Britannica. 1 should not have addressed you on the 
subject had I not perceived two assumptions in your leader, which 
cannot be sustained. 

The first assumption is, that “the theory of boiler explosions first 
announced in THe Enernezr remains intact.” The second assump- 
tion is, that the theory announced in Tne Enarnrzr was “since 
adopted in the Encyclopedia Britannica.” I beg leave to state that I did 
not adopt my projectile theory from Tue Enarerr, that it was written 
without any reference whatever to the pages of THe Ene@rnegr, and 
that, in fact, the theory of Tue Eneixeer is not the same as mine, 
and fails to account for the violence of boiler explosions. The most 
important element in the projectile theory is altogether wanting in 
the pages of Tue Enoarneer, to which you make reference, though I 
note in your article, last week, some casual allusion to it for the first 
time. D. K. Crark. 

11, Adam-street, Adelphi, London, April 16th, 1861. 





FRICTION OF PLATES IN STEAM. 

Srm,—I did not intend to answer any more to the question about 
friction, as I think it is thus far settled quite satisfactorily to both 
parties, viz., that if we only talk about commonly finished surfaces, 
it is quite evident to every one that the steam will insinuate itself 
between the surfaces, and thus balance the pressure; but if we talk 
about highly finished surfaces, such as the face of a slide valve, &c., 
the steam cannot insinuate itself between the surfaces, and conse- 
quently it acts the same as a dead weight, and then the friction in 
this case is in direct proportion to the pressure ; but, as Mr. Paton 
has taken up the question against me, I will only trouble you with a 
few lines in answer to his remarks. Mr. Paton’s assertion, “ That 
if two surfaces of the same metal were in perfect mutual contact, not 
only would no steam pass between them, but they would cohere so 
tightly, that certainly no unguent could be introduced, unless 
applied before being put together,” shows that he has quite forgotten 
the fact, well knagyn amongst engineers, that if you do not overloada 
bearing, or any on er surface in contact with another, the capillary 
attraction will draw the oil in between the surfaces; but if you put 
more than about 800 Ib. to the square inch, the pressure will squeeze 
out the oil, and abrasion will soon commence. 

Mr. Paton very properly remarks about the compensation ring, 
that it is only effectual when it is in communication with the con- 
denser or the atmosphere. But has Mr. Paton ever seen it other- 
wise? If so, it was the blunder of the enginecr who constructed 
the engine. 

But in fixing the area of the compensation ring, there is one point 
to be observed which I have not seen mentioned yet in this con- 


If there is considerable cushioning the com- 


balanced pressure to keep the slide-valve close to the slide face. In 

conclusion, | beg to thank you, Sir, for the favour you have shown 

my two former letters, and ask the same for this, my last letter upon 

this subject. L. O. 
Brixton, April 17th, 1861. 





ROWAN'S CONDENSER. 

Sin,—We are rather astonished at your gratuitous and sweeping 
assertion as to the surface condenser which you say is known as 
* Rowan’s,” and which you designate as “a complicated apparatus,” 
“an unworkmanlike job,” “greatly inferior to many others,” &e. 
You appear to have been writing in ignorance of the construction 
and merits of this arrangement of condenser, tracing of which, for 
your perusal, we now enclose. 

If you have had experience in working “ Hall's” condenser, 
which you laud so highly, you would doubtless have discovered that 
circulating the cooling water rapidly and freely among the tubes 
would very materially have increased its efticieney—we write 
advisedly when we say, doubled its continuous condensing power—and 
by maintaining a uniform temperature of the condensing water, not 
only kept the tubes from furring or fouling, which Hall’s always did, 
but saved the joints as well. Effecting these desirable ends by our 
combined means of agitation is all we lay claim to, and which, we 
can truthfully assert, has made Hall's system of condensation, viz., 
with cooling water outside the tubes, the most efficient, and, at the 
same time, the cheapest surface condenser extant. 

We trust to your sense of common justice to qualify in your next 
number the depreciating remarks which appear to us to have been 
unfairly made in the present. Rowan anv Co. 

Atlas Works, Glasgow, April 13th, 1861. 


[The complication to which we alluded, in our last number, is 
apparent on comparing the condenser in question with those in 
which the agitating apparatus is not employed, as also with those in 
which different joints are used. We shall be ready, however, to 
admit any proof of the greater efliciency of condensers fitted with 
agitating apparatus beyond that which the ordinary circulating pump 
alone constitutes.—-Ep. E.] 








SUPERHEATING APPARATUS. 

Sim,—Perceiving, in your paper of the 12th inst., a statement, as 
coming from Mr. Nursey, “that the arched pipes placed by us in 
the Bustler had been burnt out so fast, and the vessel had been laid 
up so often for repairs, &c.,” we beg to say that such a statement is 
incorrect. 

The apparatus placed in the Bustler consisted of two arched pipes 
in each furnace (four furnaces, eight arched pipes); these were 
fitted in September, 1859, and were removed in October, 1860, 
during which peried the patentees had to replace only one pipe, 
which was not burnt out, but had given way in the weld. 

The Bustler was never stopped but once, and that was to replace 
this one pipe. 

The present arrangement in the Bustler, of one arched pipe in 
each furnace, the patentees, after three years’ experience, consider 
an improvement on their first arrangement. 

8, Adelphi-terrace, Strand, W.C., 

April 15th, 1861. 


Parson AND Piexim. 





NAVAL ENGINEERS. 

Smr,—Having seen in several of your numbers letters relating to 
the treatment of engineers in her Majesty’s service, please allow me, 
as one at present in that service, to make afew remarks, not, alas! to 
contradict the previous letters, but to inform you that they fall short 
in conveying anything like an idea of the treatment of that much ill- 
used class. I must admit with “C. A. M.” that the abilities of a 
great number of engineers fall very far short of what we might expect 
from the high engineering talent of England; but, in justice to many 
very clever and intelligent men, I must say that there are some who 
know how to use the hammer, chisel, and file, as well as to conduct 
themselves as gentlemen. 

I also concur with the “ Foreman of Engines,” that the system of 
entering engineers is very defective. But what is to be done? Can 
the Admiralty expect that young men of ability and character will 
enter a service where they are treated with marked contumely ? 
Where a boy of to-day may be his senior and superior to-morrow ? 
Where they have to pass their days in a hole, excluded from the blessed 
light of Heaven, destitute of the means of cleanliness, study, or 
retirement? Where they are placed in a responsible situation without 
any power ; in fact, where they are placed in a position open to the 








roud, domineering, overbearing deportment of men not their equals 
in education, or any attributes which has placed Old England the 
first of nations of the present day. The nation may expend money 
to perfect her Warriors and machinery, but of what use will they be 
if she disgusts the men who are only fit to take charge of their 
ponderous machines, such as have spread civilisation, commerce, and 
honour to all classes except to those men whose attendance, study, 
and daily fearlessness can only make the English navy the first in 


the world. He will be a patriot, indeed, who takes upon himself the ’ 


duty to represent the defective system, which places an engineer on 
a lower footing than the meanest boy, who can at any time obtain 
redress for any grievances, whereas the engineer is scorned and 
insulted. 
Her Majesty's Steam Vessel ——, 
China Station, February, 1861. 





OCEAN TELEGRAPHY. 


Sm,-»I beg briefly to notice the remarks of “ H. K.” in your last, 
as to the practicability of my proposed submarine telegraph, and 
then to ask him a few questions on the North Atlantic route. 

While I am glad to see the matter discussed as the only method 
of arriving at a sound conclusion, the general remarks of “ H. K.,” 
who is latterly a competitor, with a plan of his own, must be viewed 
in a certain light. His remarks, as to my having submitted my plan 
to the Atlantic Telegraph Company three years ago not being suffi- 
cient to establish its publicity; his conjectures that the compan 
then rejected it because they believed in currents, and that no cable 
could be made to withstand them; that the Atlantic telegraph 
scheme must be prosecuted by the British Government, &c., are out 
of the scope of an engineering journal such as yours, nor need I notice 
them. 

In my plan, as lately laid before your readers (22nd Mareb), I stated 
that the cable should be suspended from two sets of buoys 60 ft. 
below the surface—the larger set to be attached to the cable, and 
support nine-tenths of it, the remainder to be supported by the other 
set, which would be very small, and rise to the surface—“ H, K.” 
proposes to use no buoys for supporting the general cable at all. 
Will he state what specific gravity his intended cable must be te 
sink just so far, and no further? Let “TI. K.” give us the details 
of his plan, if he has them, and keep to them, in defence. In July 
last he proposed aluminium as his conductor, now it is copper, with a 
few indispensable buoys—just what 1 propose, except that I use one 
buoy to the mile, “H. K.” one to 500 miles—and next it may be 
something else. Without the details of a plan no judgment can be 
come to. I also proposed submerged batteries every 400 miles, to be 
used as a connected series in succession, being simply the present 
arrangement of sulphate batteries in water-tight cases, but, instead 
of a few feet of connection betwixt each series, it should be extended 
several hundred miles. | have since tried this, andit is quite successful, 
Does “ H. K.” propose to send all the distance at once? Then by 
what means? 1 also proposed floating stations, where practicable, 
to be used for commerce. “ H, K.” says, in reply, “he does not 
believe 1 could construct a fabric strong enough to withstand storms, 
when moored.” What of that? He, too, does not believe under- 
currents exist in the ocean to the detriment of floating cables,and pro- 
poses one on such supposition. “I believe under-currents do exist 
to some extent, and | prepare one to meet them.” What of that? 
These are just opinions, on either side of which others must judge. 
To go more into detail—the stations I propose are in shape like a 
flattened tortoise, and, in very rough weather the waves roll over 
them. Not being for locomotion, like ships, their peculiarity is suited 
to their need, which I can clearly explain by drawings, not by 
words. 

As to icebergs upon the Newfoundland coast, “TH. K.” believes, by 
my question to him last week, I did not know they were there, which is 
rather a curious way of answering it. But the real gist of the question 
is here. “H. K.” has, in rather a voluminous strain, told us that he 
does not believe currents exist, and I asked the question, naturally, 
what then carried the icebergs from their polar source to Newfound- 
land, or anywhere else? And, assuming the theory of no currents, 
how does “ I. K.” account for the water-worn pebbles and boulders 
which are often to be met far from their original bed, and having 
indications of having been rolled where they lie? Also wrecks, 
branches of trees, and bottles thrown from ships at sea being found 
hundreds of miles distant? But, finally, as to my preferring a route 
further south than Newfoundland, I know the cable I propose is not 
based on principles which require a short passage. 

Referring to the proposed route by the North Atlantic, I shall 
be as brief as possible. Having the Faroe Islands, Iceland, and 
Greenland as stepping stones, and the through-currents to act upon 
such station in succession but connected, “H. K.” claims to have 
taken the lead, and I am just so far glad to have met the leading man, 
as I have a few points to settle in my mind before I admit even its 
probable success. 

Ist. Can he show any reason for going so far out of a direct 
track with the line, but to get the line broken up into shorter stages, 
and is such not actually accomplished by the method I propose in 
floating stations, when their stability is admitted ? 

2nd. The submarine cables on the India route are a series of sunk 
cables, much the same length, laid in the quiet Mediterranean, but 
which, on one part or other of the route, are often going wrong. 
Can he explain more permanent success for the North Atlantic route, 
with the untold dangers from icebergs, &c., which our want of 
experience practically cannot as yet fully determine ? 

8rd. From the nature of the circumstances, in the case of an 
accident, can he give an idea how soon it could be repaired, seeing 
only for some weeks, during some years it may be, access to any part 
of the line may be had for examination and adjustment ? 

4th. Can he predict the effect the frosts and snow may have in the 
land sections ? We have all seen a clothes line coated several inches 
deep in our own gardens during a snow storm at home. 

5th. Can he determine the supposed effect of talluric currents in a 
line traversing such changes of temperature, and especially in the 
precincts of the magnetic pole itself? The fact that Captain 
Kellett and Captain McClintock did work a short telegraph ,in a 
high latitude (76 deg. if 1 remember) does not settle the question. 

6th. The expense of making and maintaining the line must be 
enormous. What with strength of shore ends to resist floe ice, the 
total length, not from shore to shore, but onward to the terminations 
of existing lines of telegraph, the enhanced salaries of the servants 
of the company in such desolate regions, the carrying of everything 
to the spot—even the very poles for land, would have to be conveyed 
from Scotland or America. 

7th. How long does he estimate the line would be in being com- 
pleted, seeing the short and uncertain time each season to accomplish 
it ? 





8th. The shore ends of the original cable are supposed by some 
to have caused its failure. How does “H. K.” propose to deal with 
these in a fourfold amount of difficulty ? 

9th. “H. K.” proposes the floating system at home. How does 
he work it out there? The Arctic Sea, I suspect, is made for other 
things to float in. 

Lastly, I do not suppose but a satisfactory solution to some of 
these obstacles can be given, and “ the right man in the right place” 
can be even accomplished. But why this straining after the most 
difficult route imaginable but to get a few stations to break the entire 
continuity of one circuit? The sea is just as deep over some 200 
miles of the track as the original cable—far fewer prospective diffi- 
culties met the original cable—and yet what is its fate ? and what 
the fate of its twin brother, cradled in the same bed, and nursed by 
the same English enterprise and energy, will be, it is not difficult to 
read. I deeply admire—no one can do more so—the lofty ambition 
and untiring energy of the gallant colonel who has made it his 
master-point to gain for the last eight years. Compared to him, 
“H. K.” and myself are but mushrooms of yesterday. Most 
strongly do my sympathies lie with the man, though I deprecate the 
cause. Joun CLARK. 

184, Buchanan-street, Glasgow. 
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Grants of Provisional Protection for Six Months, 


2998. CHARLES Joun Hit, Froliche Cottage, Turnham-green, Middlesex, 
“‘Improvements in presses for stamping medals, embossing, and cutting 
or punching out metal or paper, and printing on paper, linen, or any 
other material.” —Petition recorded 7th December, 1860. 

378. Evozne Riven, Strand, London, “A new process for impregnating 
the atmosphere with perfuming or purifying vapours.” —Peétition recorded 
14th February, 1861. 

564. WILLIAM Epwarp Newton, Chancery-lane, London, “ Improvements in 
the process of cementation.”—A unication from Al dre Lemaire, 
Paris.—Petition recorded 5th March, 1861. 

578. WILLIAM SADLER Kennepy, Talbot-terrace, Bayswater, Middlesex, “ An 
improved method of, and apparatus for, imparting the motion of riding to 
wooden or metal horses, part of which is applicable to cradles and other 
similar appliances.”— Petition recorded 7th March, 1861. 

588. Epwarp Comte and Epwarp Prevost, Chantilly, Oise, France, “ Im- 
provements in the actual mode of scouring wools before and after the 
combing of the same.”—Petition recorded 8th March, 1861. 

598. Prosper Prerne MatTaran, Rue Lalande, Bordeaux, Gironde, France, 
“Improvements in the construction of casement or French windows.”— 
Petition. recorded 11th March, 1861. 

616. BexJAMIN Grunpy, Ashton-under-Lyne, and SAMUEL ANDREW, Knowls- 
lane, near Lees, Lancashire, ‘* Improvements in apparatus for lubricating 
the piston-rods, pistons, and cylinders of steam engines, and other fric- 
tional surfaces of machinery.” ~ 

620. Groner Freperick Muntz, French Walls, near Birmingham, “ Im- 
provements in sheathing iron ships or vessels.” — Petitions recorded 
13th March, 1861. 

623, WILLIAM Epwarp Grnor, Wellington-street, Strand, London, “ An 
improved musical instrument, part of which is applicable to organs, har- 
moniums, and similar instruments.”—A communication from Bertrand 
Feuga, Toulouse, France.—Petition recorded 14th March, 1861. 

674. ALrreD Krurr, Essen, Prussia, “Certain improvements in the 
method of securing tyres for rolling stock on their wheels.”—Petition 
recorded 18th March, 1861. 

684. Jacon JERVELL, Molde, Norway, ‘‘ Improvements in the preparation of 
fish and sea animals for manure, andin apparatus connected therewith.”— 
Petition recorded 19th March, 1861. 

694. Josep Watson, Jarrow, Durham, and Tomas BENJAMIN DAVISON, 

° Munster-square, Regent’s Park, London, ‘ Improvements in the mode of 
applying and securing thowl-pins or rowlocks to boats, barges, lighters, 
and all craft propelled by means of oars or skulls.”—Petition recorded 
20th March, 1861. 

708. JAMES FRANKS, Little Tower-street, London, ‘ An improved mixture 
and preparation of teas.” 

712, CHakLes TayLor, jun., Nottingham, “An improved method of 
enabling the guard, or other person, to communicate with the engine- 
driver, or vice versd, in railway carriages, or railway trains, or similar 
Serer, by means of electricity.”—Petitions recorded 21st March, 
861. 

719. Josep Victor, Wadebridge, and JamEs PouoLase, Bodmin, Cornwall, 
“Improvements in safety fuses for mining and other purposes.” 

722. RichaKD ARCHIBALD BROOMAN, Fleet-street, London, “ Improved 
means of colouring enamelled leather, leather cloth, enamelled metal, and 
other enamelled surfaces.”—A communication from Adrien Jacques Basset, 
Paris.—Petitions recorded 22nd March, 1861. 

732, WitutAM Henry CLarkk, Vernon-place, Bloomsbury-square, London, 
“Improvements in commissariat ambulance cooking apparatus and 
appurtenances,” —Petition recorded 23rd March, 1861. 

742. Joun Triprerr Hoven, Birmingham, ‘* An improvement in, or addi- 
tion to, victorines, boas, collars, and other like articles of dress for 
females.” 

744. Joun Grant, Mansfield, Nottinghamshire, ‘ Improvements in machi- 
hery or apparatus for twining or spinning and doubling cotton or other 
yarns and threads,” 

746. SIDNEY ALEXANDER Beers, Brooklyn, New York, U.S., “ Improvements 
in rails for tramroads, and in laying down the same in streets and high- 
ways. 

752. THOMAS Bentiry, Margate, Kent, “ Improvements in making up or 
packing charges or small quantities of gunpowder, drugs, or other 
articles.” 

754. Geouge Freperick Morreww, Fleet-street, London, ‘ Improvements in 
the manufacture of sealing-wax.”—Petitions recorded 25th March, 1861. 

756. SamueL Lamp, Manchester, “ Certain improvements in pipes for 
smoking tobacco,” 

760. HANNAN Ears, St. John’s-villas, Adelaide-road, Hampstead, Middlesex, 
“Improvements in dress fastenings, which are also applicable to other 
fastening purposes,”— Petitions recorded 26th March, 1861. 

763. WILLIAM Srence, Chancery-lane, London, ‘‘ Improvements in dressing 
or preparing the surface of mill-stones.” — A communication from Louis 
Wells, Broadwell, St. Petersburgh.” 

764. Weston Grimsuaw, Lytham, Lancashire, “ Improvements in machi- 
nery and apparatus used in drying, pulverising, and compressing clay and 
other materials.” 

765. Epwarp Briaos, Castleton Mills, near Rochdale, and SAmvew 
FEARNLEY, Rochdaie, Lancashire, “ Improvements in the manufacture of 
piled fabrics, and in the machinery or apparatus employed in manufac- 
turing piled and other fabrics.” 

766. \WiLLIAM Epwarp Grper, Wellington-street, Strand, London, ‘ Im- 
yrovements in lamps.”— A communication from Pierre Vanrechen, 
Vatou, neargYpres, Belgium. 

767. Cuartes Denton ApeL, Southampton - buildings, Chancery-lane, 
London, *‘ Improvements in the construction of wardrobes.”—A commu- 
nication from Emmanuel Guyennet, Lyons, France. 

768. Joun Macmituan Dustor, Manchester, ‘‘ Improvements in machinery 
for cleansing cotton.” 

69. JAcos GroaurGaN WiLLANs, Clarence-place, Belfast, ‘‘ Improvements 
in the preparation of hydrated oxide of iron, and the application of such 
prepared oxide for the absorption or separation of sulphur from certain 
gases.”—Petitions recorded 27th March, 1861. 

771. BartuoLoMew Brittain, Cowley-road, Brixton, Surrey, “ Improve- 
ments in obtaining motive power.” 

~*~ — Bremxer, Leith, Edinburgh, N.B., “ Improvements in steam 
oilers. 

773. Perceval Moses Parsons, Arthur-street West, London Bridge, 
“Certain improvements in fire-arms, and in the method of rifling the 
barrels of the same.” 

775. Louis JEAN VANDECASTEELE, Lille, France, ‘Improvements in brew- 
“—* 














776. JAMES SANDERSON, Clerkenwell, London, ‘* Improvements in travelling 
bags or cases and in fittings for the same, a part of which fittings is appli- 
sable to holding cigars and other like articles.” 

777. Ricard ARcHIBALD Brooman, Fleet-street, London, “ Improvements 
in the manufacture of sheer steel.”"—A communication from Wilhelm 
Spielfeld, Unna, Westphalia. 

778. WILLIAM SorreLL, Haggerstone, Middlesex, “ Improvements ia appa- 
ratuses for mashing malt.” 

79. WILLIAM Stratrorp, Mile End, Old Town, Middlesex, ‘‘ Improv ‘ments 
in the construction of furnaces for heating steam boilers, bakers’ ovens, 
and brewers’ coppers, Which improvements are applicable also to furnaces 
made use of for various other purposes.”—Petitions recorded 28th March, 
1861. 

781. James Joun Fieip, Holloway-place, Holloway, Middlesex, “* Improve- 
ments in apparatus for evaporating in vacuo.” 

782. WILLIAM Simons, Renfrew, N.B., ** Improvements in or connected with 
ships or vessels.” 

783. Joun Grirritis, Richmond Park, Breck, Liverpool, “ Improved com- 
positions or cements, and methods of applying the same to various parts 
of buildings and houses where slates, tiles, stones, and sheet metals have 
been used.” 

784. Joun Rarrr«y, Manchester, ‘‘ Improvements in window-frames com- 
monly called casements or French lights.” 

785. THOMAS SyYKES and BreNxJamin Ciirrorp Sykes, Cleckheaton, York- 
shire, *‘ improvements in steam boilers, and the prevention of incrusta- 
tion therein.” 

786. Joun Cass, Bury, Lancashire, ‘Improvements in steam engines and 
boilers, and in apparatus connected therewith.” 

787. Grorek Banton, Nottingham, and Tuomas Soar, Radford, Notting- 
hamshire, ** Lmprovements in washing, wringing, and mangling machines, 
applicable also for dyeing or bleaching purposes, to be called * the 
Nottingham washing machine.’” 

788. Wintiam Donatp Napier, George-street, Hanover-square, London, 
** Improvements in the manufacture of rubbers for the human teeth and 
gums.” 

789. JuLes Jean Lovis Guipter and Josern Ramrat, Wilmington-square, 
Clerkenwell, London, ‘* Improvements in keyless and other watches and 
timekeepers.” 

790. DANIEL Sutron, Banbury, Oxfordshire, ‘‘ Improvements in apparatus 
for hanging gates.” 

791. CagL Avotru Enrensere, Altona, Denmark, “ Improvements in the 
construction of ships’ compasses.” 

792. Henry MepLock, Great Marlborough-street, Westminster, Middlesex, 
** Improved means for preserving fermented liquors.” 

793. THoMAS Simpson, Darfield Fire-clay Works, Yorkshire, “ Improvements 
in apparatus for the manufacture of bricks.” 

794. OswaLD Ear, Liverpool, ‘‘ An improved lubricating compound.” 

795. Ropert Ripiey, Low Wortley, and JoszrH Rorugry, West Ardsley, 








Yorkshire, “‘ Improvements in hewing or working coal and other minerals, 
and in the apparatus employed therein.” 

796. Josern Briaes, Bridge-street, Blackfriars, London, “ Improvements in 
the manufacture of an artificial substance to be used as a coating or cover- 
ing for stone, bricks, wood, or metal, and also in the method of, and means 
for, manufacturing flags, bricks, blocks, or paving, from the said sub- 
stance.” —Petitions recorded 30th March, 1861. 

797. Gregorio Russo, Genoa, Sardinia, ‘A new method of colouring as a 
substitute for saffron in the manufacture of cheese, pastes, and other 
articles in which saffron is employed.” 

799. Joun Lowz, Glasgow, Lanarkshire, N.B., “‘ Improvements in the mode 
of applying colouring matter to certain textile fabrics and yarns in the 
process of dyeing and printing.” 

801. Seymour pe SaNnoes, Northumberland-street, Strand, London, ‘“ Im- 
provements in mattresses, cushions, and such like articles.” 

803. Rozert James, Faversham, Kent, ‘‘ Improvements in reaping and 
mowing-machines.” 

804. RicHaRD ARCHIBALD Brooman, Fleet-street, London, “‘ An improved 
method of fixing lac and lac varnishes upon glass and ceramic ware.”—A 
communication from Albert Constant Gallais, Paris. 

805. James GARDNER, Eversholt-street, London, ‘‘ Improvements in portable 
buildings or structures.” 

806. WitLiAM Pa.mer, Ballymena, Antrim, Ireland, ‘“‘ Improvements in 
machinery or apparatus for grinding wheat and other grain.” 

807. WittIAM Brookes, Chancery-lane, London, ‘Improvements in means 
or apparatus for obtaining superheated or surcharged steam, and for 
increasing the draft through the flues of locomotive and other boilers.”— 
A communication from James Martin, Toronto, Canada West.—Petitions 
recorded 1st April, 1861. 

809. Joun GrizvE Winton and Tuomas WILLIAM Cowan, Bridge-street, 
Blackfriars, London, ‘‘ Improvements in the means for actuating machine 
hammers, which said improvements are also applicable to pile-driving, and 
other such like machines and purposes.” 

810. Joun HatuorntuwairE WINDER, Sheffield, Yorkshire, ‘‘ Improve- 
ments in means or apparatus for raising and forcing water and other 
fluids.” 

811. Eorert Hortick, Tredegar, Monmouthshire, ‘‘ An improved stand for 
exhibiting drapery or other goods for sale.” 

815. James Brown, Glasgow, Lanarkshire, N.B., “Improvements in pre- 
paring fabrics to render them suitable for packing goods, and in closing or 
sealing packages.” 

816. Joun SickeLs, Gracechurch-street, London, “ Improvements in ma- 
chinery or apparatus for stitching, uniting, and ornamenting leather and 
other similar materials.” — A communication from Elmer Townsend, 
Boston, U.S. 

817. WiLLiAM CLARK, Chancery-lane, London, ‘‘ Improvements in stamping 
presses."—A communication from Adolphe Charles Guillemot, Paris.— 
Petitions recorded 2nd April, 1861. 

818. Tuomas Epwarp WiLson, Cornholme, near Todmorden, Lancashire, 
“Improvements in machinery for agricultural purposes.” 

820. Mark Henry Buancuarp, Blackfriars-road, Surrey, “ Improvements 
in the manufacture, construction, and ornamentation of articles made of 
terra-cotta, stoneware, and plastic clays, adapted for the construction of 
fire-proof stairs, steps, landings, slabs, tiles for roofing and paving, 
chimney-shafts, columns for buildings, posts, or standards, pedestals, and 
statues, and in the method of moulding the same.” 

822. WitniAM Epwarp Newton, Chancery-lane, London, ‘ Improvements 
in machinery for cutting and harvesting grain, grass, and other sub- 
stances.”—A communication from William Van Anden, New York, U.S. 

824. ADAM CARLISLE BAMLETT, Middleton Tyas, Yorkshire, ‘‘ Improvements 
in reaping and mowing machines.”—Petitions recorded 3rd April, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 

775. Pierre Brun, Rue de Grenelle St. Honoré, Paris. —A communication. 
—Dated 10th April, 1858. 

787. SamMvue. Bickerton, Oldham, Lancashire.—Dated 12th April, 1858. 

806. Joun Gornam, Tunbridge, Kent.—Dated 14th April, 1858. 

857. Epwarp Kitiwick CaLver, Sunderland.—Dated 19th April, 1858. 

969. WittIAM CLARK, Chancery-lane, London.—A communication.—Dated 
30th April, 1858. 

767. Henry BayLey and Joun GREAVES, Staley Bridge, Lancashire.—Dated 
9th April, 1858. 

781. Danie, McCrax, Greenock, Renfrewshire, N.B.—Dated 10th April, 
1858. 

783. ALEXANDER MANbRE, Rathbone-place, Oxford-street, London.—Dated 
10th April, 1858. 

784. James Rak, Blackwall, Middlesex.—Dated 10th April, 1858. 

789. Tuomas Kay, Oxenhope, near Keighley, Yorkshire.—Dated 12th April, 
1858. 


944. Epwarp TomMLtnson, Manchester.—Dated 28th April, 1858. 

809. CoLin Matuer, Salford Ironworks, Salford, Lancashire, and Henry 
Cuaron, Blackfriars-street, Manchester.—Dated 14th April, 1858. 

797. Putuire Scuarer and FREDERICK ScuA¥FER, Brewer-street, London.— 
Dated 13th April, 1858. 

£03. WintiaAM Cartwricut Hotmes and WILLIAM HOoLLInesHEaD, Hudders- 
field, Yorkshire.—Dated 14th April, 1858. 

786. JAMES BAILEY, EpwARD OLDFIELD, and SAMUEL Oppy, Salford, Lanca- 
shire.—Dated 12th April, 158. 

810. Epwarp Green, Wakefield, Yorkshire.—Dated 14th April, 1858. 

$15. Francis Preston and WiLtiaM McGrecor, Manchester.—Dated 15th 
April, 1558. 

817. Lambert Cowktt, Adelphi, London.—Dated 15th April, 1858. 





Patents on which the Stamp Duty of £100 has been Paid. 


816. Samvet Coit, Spring-gardens, London.—Partly a communication.— 


Dated 12th April, 1554. 
Notices to Proceed. 

2058. Ricnarp Epwarp Keey, Old-change, London, “ Improvements in 
cocks, taps, valves, and other apparatus for stopping and regulating the 
flow of liquids, steam, and gas.” 

2960. WiLLIAM GaLLoway and JouN GALLoway, Manchester, ‘* Improve- 
ments in steam boilers.” 

2061. Tuomas Ricuarpson, Newcastle-upon-Tyne, “‘ Improvements in the 
manufacture of paper.” 

2962. WiLL1AM Rosert Barker, Chapel-street, Belgrave-square, London, 
“ Improvements in bottles for medicines and poisons.”—Petitions recorded 
3rd December, 1860. 

2972. BENJAMIN GREENWOOD, Southfield-square, Manningham, Bradford, 
Yorkshire, ‘‘ Improvements in the manufacture of brooms and other 
brushes.” 

2975. Fipete Micnavx, Anzin, Nord, France, “‘ A new sort of ‘safety lamp 
for mines.’ ” —Petitions recorded 4th December, 1860. 

2981. GeorGe WILLIAM Hart, Stanley-terrace, Southsea, Portsea, Hamp- 
shire, ‘‘ Improvements in the embrasures of fortifications, and in the port- 
holes of ships of war.” 

2982. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, Middle- 
sex, ‘* Improvements in fluid meters.” 

2987. George CaLLEY Linanam and JosepH NIckLix, Newall-street, 
Birmingham, ‘‘ Certain improvements in belt-fastenings, and which 
said improvements are also applicable as a connector for brace-fronts, 
garters, and other articles of dress.”"—Petitions recorded 5th December, 
1860. 

2992. MARTIN Deavin, Rotherhithe, Surrey, ‘‘ An improved apparatus 
applicable as a fire-escape, also to the raising and lowering of weights.” 
2993. THoMAS MELLOpEW, Oldham, CuARLES WILLIAM KESSELMEYER, Man- 
chester, and Joun Mayo Worratt, Salford, Lancashire, ‘* Improvements 
in the treatment of velvets, velveteens, and other fabrics on which there 

are floated weft threads to be cut.” 

2004. Joserpu BeLLamy, Wednesfield, near Wolverhampton, Staffordshire, 
«Improvements in traps for taking rats, birds, rabbits, and other animals.” 
—Pititions recorded 6th December, 1860. 

2098. Cuartes Joun Hitt, Froliche Cottage, Turnham-green, Middlesex, 
“Improvements in presses for stamping medals, embossing and cutting 
or punehing out metal or paper, and printing on paper, linen, or any 
other material.” 

2999. Freperic Howatu Epwarps, Neweastle-upon-Tyne, “ Improvements 
in air engines.” 

3000. STEPHEN Hotman, Lewisham, Kent, ‘‘ Improvements in machinery 
for communicating motion to, and transmitting motion from, recipro- 
cating rods.”"—Petitions recorded 7th December, 1860. 

3009. James Ronson, jun., North Shields, Northumberland, “ Improve- 
ments in mineral-oil lamps.” 

3015. BartrnoLomew Hock1y, Limehouse, “ Improvements in the construc- 
tion and mode of fitting and working furnaces.” 

3019. Wituiam Epwarp Newrtox, Chancery-lane, London, ‘ Improved 
machinery for making bricks.”—A communication from John Caswell, 
Adolphuss Sinsheimer, and Oran William Seely, New York, U.S.—Petitions 
recorded Sth December, 1860. ; 

Tuomas Peake, Derby, “ An improved method of locking or 

idding * the wheels of vehicles for the purpose of retarding or arrest- 
ing the progress thereof.” 

3023. Josern AN Barbe, Paris, “ An improved portable apparatus for 














tuses for drying and heating.” 

3029. Ronert Hvupson, Adwalton, near Leeds, Yorkshire, “‘ Improvements 
in means or apparatus for the generation of steam.”—Péitions recorded 
10th December, 1860. 

3041. Hiram TuckgR, Queen-square, Bloomsbury, London, “ Improvements 
in bedsteads,” 





3042. THoMAS Massey, Birchin-lane, London, “ Improvements in sounding 
machines.” 

3043. Joun Pym, Lawrence Pountney-hill, London, “ Improvements in 
railway sl rs. —Petitions recorded 11th December, 1860. 

3057. Joun Casson, Wellington-street, Woolwich, Kent, “ An improved 
machine for dressing dried fruits, and separating and removing therefrom 
the stems and other refuse without injury to the fruit.” 

3061. CHARLES NEVILLE, Great Dover-road, Surrey, ‘‘ An improved washing 
apparatus.” —Petitions recorded 13th December, 1860. 

3096. Epwarp Bartow, Bolton-le-Moors, JaMEs NEwHoussE, Farnworth, and 
Francis Hami.ton, Bolton-le-Moors, Lancashire, ‘‘ Certain improvements 
in machinery for carding cotton and other fibrous substances.” 

3099. MicnaEL Henry, Fleet-street, London, ‘‘ Improvements applicable to 
fishing nets.”—A communication from Charles Frangois Lepage, Charles 
Jacques Pombla ainé, and Alexis Seguineau, Boulevard St. Martin, Paris. 
—Petitions recorded 17th December, 1860. 

3117. Osep BLAKE, Southampton-street, Strand, London, “ Improvements in 
the manufacture of that description of glass termed plate glass.”—Petition 

recorded 19th December, 1860. 

3140. Joun Riesy, Suffolk-street, Dublin, and Josern Neepuay, Piccadilly, 
London, ‘ Improvements in breech-loading fire-arms and cartridges.”— 
Petition recorded 21st December, 1860. 

202. SamveL NEEDHAM, Oriel-place, Chelsea, Middlesex, ‘‘ Improved spring 
apparatus applicable to bedsteads and other articles to which springs may 
be applied.” —Petition recorded 25th January, 1861. 

248. GeorGE TomLInson BovsrieLp, Loughborough Park, Brixton, Surrey. 
“Improvements in the manufacture of lasts for boots and shoes.”—A 
communication from John C. Plumer, M.D., Portland, U.S. 

250. GrorGe ToMLINson BovusrieLp, Loughborough Park, Brixton, Surrey, 
*« Improvements in the manufacture of boots and shoes.”—A communica- 
tion from John C. Plumer, M.D., Portland, U.S. 

251. GeorGe TomiLinson BovsrreLp, Loughborough Park, Brixton, Surrey, 
“Improvements in the manufacture of shoes for horses and other hoofed 
animals.”—A communication from Rollin Austin Goodenough, Brooklyn, 
U.S.—Petitions recorded 30th January, 1861. 

309. WintiaAM CLARK, Chancery-lane, London, ‘‘ Improvements in preserving 
animal substances.”—A communication from Mr. Camille Guillaume 
Michel Magneval, Boulevard St. Martin, Paris.—Petition recorded 6th 
February, 1861. 

672. James Rogs, Dundee, Forfarshire, ‘‘ Improvements in machinery or 
apparatus for treating hemp, flax, jute, and other fibrous substances 
requiring a similar treatment.”—Petition recorded 16th March, 1861. 

689. Joun Apams Boitox, Campbell House, Leicester, *‘ An improved 
apparatus for heating Turkish baths, public and private buildings, 
vineries, hot-houses, and cooking ovens.”—Petition recorded 19th March, 
1361. 

725. Tuomas Tuomas, Rawtenstall, Lancashire, ‘“‘ Certain improvements in 
apparatus for spinning and doubling cotton and other fibrous materials.” 
— Petition recorded 22nd March, 1861. 

734. Witt1am Tuomas HENLEY, St. John-street-road, Clerkenwell, London, 
“Improvements in electric telegraphs and in apparatus connected there- 
with.” 

735. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ An im- 

proved skating chair."—A communication from Frederick Ashley, New 
York, U.S.—Petitions recorded 23rd March, 1861. 

744. Joun GRANT, Mansfield, Nottingham, ‘ Improvements in machinery 
or apparatus for twining or spinning and doubling cotton or other yarns 
and threads.” 

751. Joun Spencer, jun., and Micnart Spencer, Newcastle-upon-Tyne, 
‘Improvements in the manufacture of cast-steel tyres.”—Petitions 
recorded 25th March, 1861. 

773. 'PercevAL Moses Parsons, Arthur-street West, London Bridge, 
“ Certain improvements in fire-arms, and in the method of rifling the 
barrels of the same.” 

777. Richarp ARCHIBALD BrooMaN, Fleet-street, London, “ Improvements 
in the manufacture of shear steel.”—A communication from Wilhelm 
Spielfeld, Unna, Westphalia.—Petitions recorded 28th March, 1861. 

822. WiLL1AM Epwarp Newton, Chancery-lane, London, ‘* Improvements 

in machinery for cutting and harvesting grain, grass, and other sub- 

stances.”—A communication from William Van Anden, New York, U.S. 

—Petition recorded 3rd April, 1961. 

















And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 
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*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn, 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
TuE ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 

2392. A. W. WinuiaMmson, University College, and L. Perkins, Francis- 
street, Gray's-inn-road, London, ** Steam engines."—Dated 3rd October, 
1860. 

The patentee claims arranging two single acting cylinders connected so as 
to act as one double acting cylinder, and allowing the steam to pass from 
them into a superheater, and thence into a double acting cylinder of larger 
size ; then to pass out into another superheater, and thence into a third 
double acting cylinder of still larger size, and this arrangement is repeated 
with another or several more cylinders whose respective capacities are 
increased in corresponding proportions, so that the steam may be expanded 
to any desirable extent, it being superheated between every two cylinders. 


2393. J. H. RippEu, Cheapside, London, “ Boilers.” — Dated 3rd October 
1860, 


This invention consists in improvements in boilers used for heating the 
interior of houses or other structures by the circulation of hot water, and 
also in boilers used for generating steam, and the patentee carries his 
invention into effect in the following manner, that is to say, the improved 
boiler consists of an upright chamber of wrought or cast iron or other 
metal formed of two cylinders of different diameters, the hollow space 
between which forms the water space of the boiler, and the interior of the 
smaller cylinder the fire chamber. This upright chamber or boiler is fitted 
with an outer case, the space between which and the outer surface of the 
boiler forming the flues for the passage of the heated air and products of 
combustion ; and it is also provided with wings or stops to prevent the 
direct passage of the heated air to the chimney until it has traversed over 
nearly the whole surface of the boiler. The boiler is, by preference, seated 
on a solid base of fire-bricks or other material, in the side of which an 
opening is left for the admission of air to support combustion. This opening 
is furnished with a shutter or door which gives access to the bottom of the 
fire for the purpose of clearing out ashes or cinders, and by which the 
admission of air is regulated. The fire being kindled in the interior of the 
upright chamber or boiler communicates its heat to the interior of the 
boilerabove mentioned, after which the heated air and products of combus- 
tion pass over the top of the boiler and circulate round its other surface 
until they ultimately are conveyed into a chimney or other vent. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, NC. 

2374. J. Parker, Lilford-road, Camberwell, ** Pro 
power of steam, hot-air, and vapour in com 
aater.”—Dated 2nd October, 1860. reoneen 

This invention consists in the use of high pressure steam, which is dis- 
charged into an open pipe, by means of which the steam becomes combined 
or mixed, and carries along with it large quantities of atmospheric air, 
which, by reason of the heat of the steam, becomes considerably rarefied 
and increased in bulk or pressure during its passage along the pipe —— 
bottom or stern or other part of the vessel, or some apparatus connecte 
therewith, where the combined product of steam, hot air, and vapour issues 
forth into the water, and by its rising against the vessel or apparatus at an 
angle, it propels the vessel by its buoyant force or power, which is in pro- 


pelling vessels by the buoyant 
bination, in rising through 
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portion to the amount of the displacement of water that is produced by the 
rising bulk of the steam, air, and vapour.—Not proceeded with. 


2396. A. T. Manox, Dublin, “Improvements in screw propellers, applicable 
also for raising and forcing water and other liquids, and obtaining motive 
power for the same.”—Dated 3rd October. 1860. 

According to this invention the patentee fixes a thin spiral of helical 
flanges or blades of sheet iron, or any suitable material, on to an axis or 
shaft, so as to form a screw of one or more turns and threads or helices, and 
he incloses this screw in a cylindrical case, which may either revolve with it 
or remain stationary. This cylindrical case may project beyond the screw, 
so as to confine and direct the water. He proposes to place this screw and 
casing, when used as a propeller outside the vessel, in a channel beneath it, 
or in a case within the vessel, communicating at each end with the water. 
When a great length of screw is required, he divides the screw into two or 
more lengths or sections, and supports each end of each length or section in 
suitable bearings, and he places a belt round the junction to confine the 
water. This apparatus is also applicable to the obtaining of motive power 
from liquids, by directing a fall of water through the screw, and thereby 
causing it to revolve. 





Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


2128. T. Grimston, Clifford, York, “ Machinery for balling threads, yarns, or 
twines, made from jibrous materials.” —Dated 3rd September, 1860. 

This invention consists, First, in a novel arrangement of the ordinary 
balling machines, whereby the balls or clews are wound to a certain size, 
without the necessity of removing them from their spindles from time to 
time for the purpose of being weighed again and again until the proper 
length or weight of ball is arrived at. Secondly, in winding on the yarn, 
thread, or twine with any required degree of openness up to the last layer, 
which is laid on close and uniformly, and gives the balls a firm and finished 
appearance. Thirdly, in one person being able to attend to three or more 
spindles, instead of one or two, as before, with a proportionate increase of 
work consequent upon the saving of time effected in at once arriving at the 
proper weight of the balls ; and, lastly, in a novel method of driving three 
or four flyers from one and the same pulley. The invention cannot be de- 
scribed without reference to the drawings. 

2136. H. Porrer, and A. PEEK, Manchester, “ Treating or preparing textile 
materials and fabrics.”—Dated 5th September, 1860. 

The object of this invention is to increase the density or substance of 
cotton and other vegetable fibrous substances or fabrics. his is accom- 
plished by subjecting the fibrous materials and fabrics to the action of a 
solution of silicate of soda or potash, after which they are dried, and 
then acted upon by hydrochloric, sulphuric, or other acids, or by acid 
gases or vapours, for the purpose of fixing or causing the said silicious 
dressing or filling to become incorporated with the cotton or other vege- 
table fibrous materials, either in their manufactured state, or when manu- 
factured into yarns or threads, or woven into fabrics. 

2149. J. WALKER, Bradjord, Yorkshire, “‘Seif-acting temples.” —Dated 6th 
Septeniber, 1860. 

These improvements consist, First, in having foot steps or centre bearings 
for the rollers, or the pivots thereof, which are towards the fabric, or in the 
direction of the pressure, so as to diminish the friction or drag. Secondly, 
in so constructing the caps and arranging the rollers when three are em- 
ployed that the fabric will not rub against the caps, but pass freely betwixt 
the rollers, and, when two rollers only are employed, that the fabric will 
not rub against the caps on the delivery side of the temples. Thirdly, the 
improvements consist in applying a stay or support for holding the caps in 
firm position when closed.—Not proceeded with. 

2137. S. ScouMAN, Burnley, ‘ Improvements in looms, and in the means of 
driving the same.” —Duted ith September, 1860. 

In carrying out this inveution, the inventor regulates the tension of the 
cloth beam by spiral or other springs, instead of levers and weights as 
hitherto used, and he places a catch or other mechanical equivalent to put 
the springs out of action when the beam is required to be emptied. He 
works the shed by placing a toothed wheel about the centre of the driving 
shaft of the loom, which wheel works into another wheel of a different number 
of teeth to give motion to a crank, which gives motion to a pulley on which 
a strap or other similar means is fixed to work thetreddles. He beats up the 
slay by putting in each slay sword a kind of hinge or apparatus to relieve the 
crank motion, the crank being connected to the tappet shaft and slay 
swords by bent levers. He regulates the taking up beam by what is 
technically called the ‘‘sun and planet motion.” He works the picking 
motion by fixing a small toothed wheel on a tappet shaft, which 
works into a larger toothed wheel on the side frame, and to the said 
larger toothed wheel he fixes an ordinary nose-bit to work the picking 
stick. He drives the looms from the main shaft instead of the intermediate 
driving shaft by fixing a vertical shaft working into bevel wheels on the 
main shaft, the said vertical shaft giving motion to a horizontal shaft 
between the looms, by the means of bevel wheels or any other suitable 
gearing, the said horizontal shaft giving motion to each loom direct by 
bevel wheels or any other wheel gearing, instead of the ordinary pulleys 
and straps. Or, instead of the said vertical shaft, he drives the horizontal 
shaft by pulleys and a strap from the main shaft, the wheel gearing being 
the same as described, which may be easily boxed off so as to avoid danger 
of accidents.—Not proceeded with. 


2155. B. OLDFIELD, Coventry, ‘‘ Looms.”—Dated 6th September, 1860. 
The documents relating to this invention are with the law officers, under 
objection, and cannot at present be seen. 


—, 2 LESTER, Coventry, “‘ Looms for weaving.”—Dated 6th September, 

This invention relates to that description of loom in which several narrow 
fabrics are woven side by side at the same time. The object of the present 
invention is to arrange and construct the loom in such a manner that, on 
the breaking of a warp thread, or any other trifling accident happening to 
one of the fabrics that are being woven, or when a shuttle requires re- 
plenishing with weft, that portion only of the loom in which the defect or 
want exists may be stopped, without the necessity of stopping all the other 
parts of the loom. This object is effected by dividing the loom into sections, 
each of which is made capable of working independent of the others, 
although all the sections are driven from one main driving shaft. 


2184. T. E. and J. Tnornton, Eliand, Yorkshire, ‘‘ Looms for weaving.” — 
Dated 10th September, 1860. 

This invention relates to looms for weaving fancy textile fabrics where- 
with jacq engines are employed to actuate the mechanism thereof for 
producing or indicating the figure or design required. Heretofore, in the 
working of such looms, when the weft breaks in the shed, and because of 
the momentum of the working parts of the loom when in action, the 
stopping thereof cannot be effected instantaneously, although the strap may 

thrown off the driving pulley, but will make one or more picks after- 
wards, which picks or shoots of weft have to be removed or taken out of 
the shed or from the warp threads before again proceeding to weave, the 
loom having to be reversed, the shuttles and other parts readjusted or set 
in their proper order and relative positions or places, which is both tedious 
and requires considerable skill to effect in the present arrangement of such 
looms, to remedy which is the object of this invention. The improvements 
consist in working or driving the cylinder of the jacquard engine by shaft- 
ing and gear, chain or strap, and peg or tooth pulleys, or other similar 
means, direct from the loom gearing, in such manner that, when the loom 
is reversed, the jacquard engine will also be reversed, thereby maintaining 
the arrangement of the parts whether in forward or reverse action. And to 
enable the attendant to reverse or turn the loom backward more readily 
the patentees apply an additional driving pulley with reverse motion, so as 
to change the driving strap thereto, and thus reverse the loom by power. 
They also apply a catch lever, for working the picking levers, which is con- 
nected with the strap guide, so that, on the reverse back action of the loom, 
the picking levers are kept out of contact with the picking tappets. 


2189. J. GREENWOOD, Halifax, ‘‘ Looms.”— Dated 11th September, 1860. 

This invention relates to looms for weaving damasks, reps, or other 
figured fabrics for the production of which jacquard engines are employed, 
and the improvements consist in constructing, combining, and arranging the 
mechanism thereof in such manner as to give time and ease to the draught, 
or in turning the jacquard cylinder for change of cards, and lifting or draw- 
ing the figure by causing a false pick to be made, or no shuttle picked at 
such time of change, which the patentee effects by connecting the two pick- 
ing tappets with a rod which is actuated by a cam or tappet and gear wheels 
of suitable proportion, which receive motion from the tappet-shaft or from 
the crank-shaft of the loom, so as to change the pick at the proper time from 
one end of the loom to the other, or cause two picks in succession to be made 
from one end, the second or false pick being made at the time when the 
cards are changed, and when no shuttle is in the box. The tappet for draw- 
ing the figure is constructed so as to lift more gradually, occupying the time 
when no pick is being made, thus avoiding sudden action and preventing 
breakage or great wear and tear of the loom, also equalising the power 
required in driving the same. 

2196. T. Boyte, York-street, Belfast, “‘ Repairing machinery for flax, &c.”— 
Dated 11th September, 1860. 

In making rovings of flax or other fibrous substances as at present prac- 
tised, waste is produced on the bobbins when the cone belt or strap breaks, 
and these improvements consist in causing a roving machine to be stopped 
when the cone belt or strap breaks, which is accomplished by causing a 
lever to act on a catch when the cone belt or strap breaks, so as to release 
the ordinary fork handle, which is then put in motion by a weight or spring 
and thus is the driving strap moved off the fixed drum and the roving ma- 
chine is stopped. 





2202. F. A. N. FRrEssPEL, Paris, ‘An improved preservative and sizing com- 
pound for sizing cotton, woot, linen, or other yarns for weaving and for 
dressing textile fabrics.” —Dated 12th September, 1860. 

The object of this invention is to produce a compound which shall be well 
suited for sizing yarns or threads, and for dressing textile fabrics, and shall 
at the same time preserve itself in a state suitable for use for a longer time 
than ordinary compounds used for such purposes. This improved compound 
may be produced either in a liquid or solid state, and either odorous or not, 
as may be desired. Liquid compound: To produce it in a liquid form, the 
patentee takes 100 kilogrammes (2°68 Ib.) of glycerine at 24 deg. Beaumé, 
1 kilogramme (2°68 1b.) of carbonate of soda, 1 kilogramme of gelatine, 
10 grammes (6°43 pennyweights) of alum, and 10 grammes of borax, and he 
mixes and incorporates these into a liquid mass ; or he uses gelatine, fatty 
soap, stearine, gum arabic, or adraganthe in varying proportions, in combi- 
nation with soda, alum, and borax, also in varying proportions. To render 
the compound odorous, when necessary, he dissolves in 4 litres (7 pints) of 
alcohol 100 grames (3°216 0z.) of essence of mint, an equal weight of essence 
of lavender, and twice the weight (200 grammes) of camphor ; when these 
latter are dissolved in the alcohol, he adds 100 grammes (3°216 oz.) of the 
solution to the liquid compound before described, and he obtains an odorous 
and eminently antiseptic sizing and dressing compound. Solid compound: 
In order to produce a solid compound he thickens or solidifies the compound 
before described (whether rendered odorous or not) by adding 10 kilogrammes 
(2°68 Ib.) of fecula or starch to each litre (1°76 pints) of the liquid compound. 
The fecula may be economised by rendering the starch more malleable, and 
so obviate the necessity of fermentation, the object of which was to abstract 
the gluten from the flour. When the latter is used the dressing is softer, 
the threads are preserved in a moist state, which permits of their being 
woven in the driest places, and makes the manufactured fabric soft. For 
sizing silk, wool, cotton, or linen yarns the mixture is added to the bath in 
proportions varying according to the state of the atmosphere and the colour 
of the threads to be sized ; it is used in the same manner for gumming the 
warps used in the manufacture of cloth, and for colouring, cotton, wool, or 
silk, and for oiling the woollen threads used in the manufacture of cloth. 
As steam favours the oxidation of the colours and renders the grounds 
clearer, he uses, when steam is employed for printing, about 60 to 65 
grammes (nearly 2 oz.) per litre (1°760 pints) of colour for wool, and 30 to 35 
grammes (about 1 oz.) per litre for cotton. 

2205. R. H. Gratrix, Salford, and M. Parar JAvAt, Thann, France, 
* Dyeing and printing textile materials and Jabrics.” — Dated 12th 
September, 1860. me 

This invention consists in fixing colours derived from amiline or analogous 
substances into textile materials and fabrics (to produce patterns or designs) 
by means of tannin alone, or in combination, applied as a printing material. 
2219. F. ScnxiTHaNeR, Vienna, “ Machine for printing calico, dc.”—Dated 

14th September, 186C. 

The main features of this machine consist in having the fabric which is 
to receive the impressions from suitable printing blocks formed into an end- 
less web by sewing, or otherwise fixing together both ends of the fabric, 
and having this endless web stretched lengthwise, and in the horizontal 
direction over the rollers or drums revolving in a strong longitudinal frame, 
the selvages of the fabric being fixed to proper hooks forming part of the 
links of two endless chains encircling parts of the said drums, in order to 
impart a suitable revolving motion to them and to the endless web, in the 
interior of which latter is situated the printing table or board, while the 
printing blocks are suspended in a carriage which may be made to glide or 
roll to and fro on the top of the frame for bringing the said blocks alternately 
in contact with the colour tubs, and afterwards with those parts of the 
fabric which are to receive the impression. 

9221. J. CooKE, Manchester, * Singeing, treating, or jinishing textile fubrics, 
vans, felts, dc.” — Dated 14th September, 1860. 

This invention relates to certain means or methods and mechanical 
arrangements for singeing and finishing one or both of the surfaces, at the 
same time, of textile fabrics, such as cords, velvets, calicoes, silks, woollen, 
and other similar goods, and consists in mixing or combining inflammable 
gas, pheric air, d posed steam, water, naphtha, or other gaseous 
liquid or liquids, or of using each or any of them (with the exception of coal 
gas, which has been used before separately) either hot or cold, forced at any 
required pressure by a fan, bellows, or other suitable apparatus, through the 
burners, so that the flame of the united gas or gases, or compound, may 
impinge on the surface or surfaces of the fabric or yarn. 

2222. J. BurRELL, Norwich, ‘* Woven materials applicable as crinoline.”— 
Dated 14th September, 1860. 

This invention consists in the combination of certain materials for the 
manufacture of a stiff and highly elastic fabric, and which is not liable to 
crumple or retain pleats or folds into which it may be pressed while in use. 
The materials which the inventor combines for this purpose are horse-hair 
and mohair, or horse-hair combined with worsted, or with worsted and 
silk, or other combinations of those materials.—Not proceeded with. 


2235. M. Henry, Fleet-street, London, “Sorting process for silk and other 
fibrous materials.”—A communication.—Dated 14th September, 186. 
This invention has for its object certain means of enabling themanuf c- 
turer to employ with advantage threads, yarns, or filaments of silk or other 
fibrous materials of irregular thicknesses, by sorting or classifying the same 
by weight in suitable lengths, and_ thereby obtaining them in parcels 
sufficient uniformity. It is proposed to effect this by mechanical means, 
winding the irregular materials, for any desirable length, on a number f 
reels, discs, or appliances, which the inventor calls receiving appliances, 
that is to say, winding the same length of thread or fibrous materia’ on each 
of such receiving appliances, and then weighing them (that is, each receiving 
appliance with its supply) and sorting them according to the difference of 
weight. 
2239. G. J. Warnwniaut and C. J. Bravpury, Dukinfleld, *‘ Damasks and 
similar fancy goods.” —Dated 15th September, 1860. 
This invention consists in the use of two or more threads of weft in 
weaving damasks, not twisted together beyond what is unavoidable, both of 
the said threads being shot over by one passage of the shuttle. 


2190. G. WELLMAN, Lowell, U.S., “ Carding engines.” —Dated 11th September, 
1860. 





This invention relates to a previous patent dated 25th November, 1853 
(No. 2747). According to this present invention it is proposed to employ 
two segmental mangle racks, secured one to each side of the box or framing 
of the carding engine, for obtaining the desired to-and-fro travelling motion 
of the rocker frame which carries the “top” raising and stripping 
mechanism, and driving gear for actuating the same. This rocker frame 
works round the boxes which carry the ends of the main shaft of the carding 
drum, and carries near its upper end a double cam gear, which imparts all 
the motions requisite for raising and stripping the top cards, as well as that 
for traversing the rocker-frame from one top card to another, the rotatory 
motion of this double cam gear being derived either from the daffer-shaft, 
by means of driving-bands and spur gearing, or bevel gearing and an endless 
screw, the latter working in to the teeth of the double cam gear, or, which 
the patentee most prefers, from the shaft of the main carding-drum itself, 
by means of a small pulley carried by the latter and a band which imparts 
motion to spur gearing from which the double cam gear receives its rotatory 
motion ; or a spur pinion may be fitted on to the carding-drum shaft which 
gears into an internal toothed driving-pulley carried on the rocker-frame, 
from which pulley a band leads to the gearing which drives the double cam 
gear. The motion of one of the double cam gears is transmitted to the 
other on the opposite side of the rocker-frame by a transverse shaft and 
toothed pinions, so that they both rotate together. One portion of the peri- 
phery ofeach double cam gear is provided with an extra segment of teeth, which 
gear in to and impart one rotation to a pinion carried on the end of a swing- 
ing arm, jointed to the rocker-frame, the axis of this pinion being provided 
with a set-plate, which, by bearing upon a set-rim on the double cam gear, 
holds the pinion stationary after each revolution. A second pinion is also 
fitted on to this axis, and gears into the teeth of the mangle racks secured 
to the framing of the carding machine ; hence it follows that, at each revolu- 
tion of the latter pinion, a forward motion will be imparted to the rocker- 
frame, which motion enables it to pass from one top card to another. One 
of the two cams contained in each of the double cam gears actuates the 
slides for lifting or elevating the top card, whilst the other cam imparts the 
requisite movement to the stripper-lever for cleaning the elevated top card. 
2263. R. Crawrord, Beith, Ayr, “‘ Apparatus for weaving figured or plain 

Sabrics.”—Dated 1ith September, 1860. a z 

This invention relates to the arrangement and construction of the jacquard 
machine employed in weaving for producing the ornamental figures and 
twilling of the fabric. The present invention is based, to a certain extent, 
upon certain improvements in ornamental weaving for whick the present in- 
ventor obtained British letters patent on or about the 18th day of August, 1555 
(No 1.875)., In the specification of these letters patent a mode of weaving 
by means of jacquard mechanism is described, in which the jacquard 
cylinder or barrel and endless chain of cards is superseded, and, in lieu 
thereof, a pattern board or block is used, which is arranged so as to actuate 
the jacquard needles in the required pre-determined sequential order. This 
pattern board consists of a great number of rectangular slips of wood w hich 
are arranged in a frame, according to the order of the colours as laid 
down on the designs’ paper, each colour being represented by slips of wood 
of a certain height. Under the present invention it is intended to extend 
the use of these pattern boards by taking casts from an original design either 
in gutta-percha, paper pulp, soft metal, or other suitable material. These 
casts, when properly ted, may be plied to manufacturers for pro- 
ducing the figured fabric.—Not proceeded with. 

2264. H. Sreap and H. GuepuiLn, Halifax, ‘ Finishing textile fabrics.” — 
Dated 18th September, 1860. 

This invention relates to that process in finishing textile fabrics known as 
* steaming,” and which is performed by winding or rolling the fabries on to 
a hollow roller, the surface or crust of which is perforated, and the rolling 
of which is usually done by means of the brabbing machine. The roller is 
then taken away, and attached at one end (which is open) to a steam pipe, 








and steam is introduced to the interior thereof, which, passing through the 
perforations, permeates through the several’ layers of the fabric wound 
thereon. But it is found that the fabrics are not equally steamed or satu- 
rated with steam evenly, the layers nearest the roller being more acted upon 
than the outer layers. "To remedy this the patentees have arranged and 
constructed a machine or apparatus adapted for rolling and steaming fabrics 
in such manner that they may be steamed whilst being rolled or wound on 
the roller, and traversed from one roller to another, so as to reverse the rela- 
tive position of the layers, the outer layers en one roller becoming the inner 
layers on the other, and the traversing of the fabrics from one roller to the 
other may be as often as desirable. By this means they are enabled to pro- 
duce or obtain an equal or even effect on all parts of the fabrics. 

2267. J. STRATHEARN, Glasgow, “ Preparing cotton and other fibrous materials 
for spinning.” —Dated 18th September, 1860. 

The receiving cans, according to this invention, are made square, and, by 
preference, of a comparatively large size, and have imparted to them a hori- 
zontal, reciprocating motion, which causes the sliver to be laid in straight, 
back, and forward folds. At the same time a comparatively slow motion, at 
right angles to the other, is imparted to a guide from which the sliver falls 
or this second motion may also be imparted to the cans, the sliver in such 
case falling from a stationary guide. The sliver, thus delivered, can be safely 
subjected to a considerable amount of packing in the cans, which packing is 
effected as the delivery proceeds, by means of small rollers working over the 
cans.—WNot proceeded with, 

2274. W. Houeate, Burnley, “ An improved beaming frame.”"—Dated 19th 
September, 1860. 

The beam, according to this invention, is placed in bearings in any 
suitable framework, and the decreasing speed, according to the strength of 
the warp, is given to it as the warp is wound on by causing a revolving fric- 
tion plate to turn a pulley, which is moved by degrees from the edge or 
outer circumference of the plate towards the centre. The shaft of the pulley 
is geared with the shaft connected to the beam, and, as the speed 
of the pulley decreases, a corresponding effect is given to the beam.—Not pro- 
ceeded with. 

2276. F. A. CALVERT, Manchester, ‘‘ Apparatus for opening, burring, clean- 
tug, and carding cotton, and other fibrous materials.”"—Dated 19th Sep- 
tember, 1860, 

This invention cannot be described without reference to the drawings. 
2287. T. Briaas, Salford, ** Manufacture of oilcloth or oil paper to be emplojed 

Jor packing purposes, or for coating or covering surfuces.”—Dated 20th 
September, 1860, 

This invention consists in the novel application of a system of drying 
cylinders, heated by steam or other means, to the machine in which the 
fabric receives its waterproof or oil coating, so that as the fabric passes 
through the machine, after having been oiled or otherwise waterproofed, it 
passes over or around the heated drying cylinders, and is removed in a dry 
state. Or, if preferred, the oiling machinery may be detached from the 
drying cylinders, 

2291. R. A. BROOMAN, Fleet-street, London, ‘* Machinery for printing shawls 
and other fabrics,"—A communication.—Dated 20th September, 1860. 
This invention cannot be described without reference to the drawings. 

2300. D. Murray, Norwich, “* Weaving.”—Dated 21st September, 1860. 

These improvements have for their object to facilitate the weaving in pat- 
tern. In carrying out one part of the improvements the patentee applies 
in front of the heddles or harness a shaft or frame carrying projections, 
adapted, when depressed, to act upon those of the warps desired, which, for 
the time, form the upper row in the wheel, to depress them so that the 
shuttle may carry its thread over in place of under those warp threads. 
These projections may be formed of bent wire, or by the insertion of plates 
of wood or other material, and they are capable of being slided to vary the 
pattern, and set in position as desired, and may be applied to act upwards 
as well as downwards. According to the second part of these improvements 
he applies to a barrel or cylinder projections capable of being variously set 
te act on levers connected to hooks, to draw those hooks out of the way of 
being acted upon by a treddle or such like instrument, so as to produce 
changes in the pattern. In place of a barrel or cylinder carrying projec- 
tions, series of plates or otherfsurfaces, adapted to act on the levers, may be 
employed. By this means, in hand-loom weaving, the number of heddles 
and treddles required will be considerably reduced, as well as increased faci- 
lities given for variations in pattern obtained. 

2348. M. Jacony and J. Stones, Nottingham, “* Improvements in the manvsac- 
ture of bobbin-net or twist-lace machines.”—Dated 27th September, 1860. 

This invention consists in a peculiar mode of weaving the woven edges 
near the purls when making breadths of lace with scollops in imitation of 
Valenciennes lace made on the pillow by hand. For these purposes a 
number of independent warp threads are used (according to the width of 

weaving intended to be made at the scolloped head), which run longitu- 
dinally from end to end of the breadth of lace. ‘These warp threads are 
for the most part preferred to be wefted by two extra bobbin or carriage 
threads, which it is preferred should be twisted where they come outside of 
or beyond the longitudinal warp threads before mentioned, but such bobbin 
threads may be used as weft threads to the longitudinal warp threads above 
mentioned, without such twisting together of the bobbin threads, or the 
wefting may be otherwise performed. And this invention consists in pro- 
decing that portion or angle which forms the root of, or which connects 
t woscollops of, tabby weaving by combining the warp and bobbin threads, 
w ic at other times make the meshes, with the longitudinal warp threads 

mentioned, in such manner that, when the ordinary bobbin and 
warp reads cease to make meshes, they may produce weavings by com- 
bining with the extra longitudinal warps above mentioned. And to accom- 
plish this object it is preferred that the two bobbin threads, which have 
previously been used as weft threads to the longitudinal warp threads, 
should be conducted to and worked into the edge which carries the purl, 
and that a succession of the ordinary bobbin and warp threads should be 
taken for producing, with the longitudinal — above mentioned, the 
woven part, which connects two scollops, and that the longitudinal warp 
threads should be so worked as to pass alternately under and over the 
ordinary warp and bobbin threads which have previously made the meshes 
in the locality where the angle constituting the root of the two scollops 
comes, and which ordinary bobbin and warp threads would, if there had 
been no scollop, have continued to produce the meshes of the body or 
ground of the breadth of lace to which the woven edge produced by the 
series of longitudinal warps is connected. 

2349. W. Hopkinson, New Lenton, Nottingham, “ Improvements in machi- 
nery or apparatus in the munufacture of figured laces made on bobbin-net 
machines.” —Dated 27th September, 1860. 

This invention consists in the use of bottom bars instead of top bars, as 
heretofore used, the threads passing through four independent stump bars ; 
two of such stump bars, and also a bracket bar, are placed between the back 
and front ties of the warp threads, the stump bars being attached to the 
jack or to independent wheels to move them as required. The net thus pro- 
duced is commonly called ‘cross net,” or “cross ground net,” having no 
twist upon it, and wearing the semblance of cushion net.—WNot proceeded 


2354. J. ASPELL, Middleton, EF, Bootn and J. Hurst, Tonge, near Middleton, 
Lancashire, ‘* Power looms for weaving.” —Dated 28th September, 1860. 

This invention relates to that portion of the power loom known as the 
“ letting off” motion, and is similar in character to a motion for taking ap 
the cloth, for which letters patent have been previously granted to one of 
the present patentces, bearing date the 20th day of March, 1860, in which a 
spiral ratchet wheel was employed to regulate the taking up of the cloth, 
and the pawls transferred from the smaller to the greater diameter thereof. 
Now, this invention consists in the employment and use of a spiral ratchet 
wheel for letting off the warp from the warp beam, but the action of the 
pawls is reversed, that is, carried from the greater to the lesser diameter of 
the spiral ratchet wheel by means of a bell-crank lever, one end being 
attached to a block or roller, and pressed upon the periphery of the cloth 
beam, and, following the decreasing diameter of the warp beam, gives the 
necessary backward motion to the carrier, so that an equal amount of yarn 
is let off from the commencement to the completion of the piece, and the 
uniformity of the same is regulated. The pawls for actuating the spirat 
ratchet wheel receive motion from the swing or rocking shaft, or any other 
convenient part of the loom. 
2366. J. Cuark, W. Powtock, and J. Wnyrr, Paisley, “ Apparatus for 

spinning or tvisting.”—Dated 1st Octoler, 1860 ‘ 
This invention cannot be described without reference to the drawings, 





Crass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Se. 


2381. P. GarpNer avd A, Linpsay, Stirling, *‘ Knives for reaping machines,” 
—Dated 2nd October, 1860, : eas 

In the improved form of knives, constructed according to this invention, 
the two sides which are bevelled off have the teeth formed on the upper 
surface instead of the underside.—Not proceeded with. 

2391. R. James, Faversham, Kent, *‘ Reaping and mowing machines.”—Dated 
8rd October, 1860, 

The inventor constructs his reaping machine with a row of reciprocating 
knives of the ordinary form, or nearly so, working over or through a set of 
fingers, which move along or in proximity to the ground, and enter among 
the stalks of straw, so as to support them against the cutting motion of the 
knives. In or on each of these fingers, however, he fixes a steel blade with 
sharp edges which project a little on each side, and over which the knives 
travel. ‘The knives and these fixed blades thus act like shears, and cut the 
stalks with much greater certainty and ease than the ordinary knives. The 
corn, as fast as it is cut, falls on an inclined endless web or platform, which 
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passes round two rollers and carries it back and delivers it on two parallel 
transverse endless webs or platforms, which carry it off and deposit it at 
the side of the hine ina conti swath. One of these endless webs 
is longer and moves rather faster than the other, so as to present the ears of 
the corn in the proper position. He therefore constructs the webs by fas- 
tening the canvas on belts of vulcanised india-rubber or other substance not 
affected by moisture, and he puckers the canvas to such an extent as toallow 
of its contraction and expansion.—Not proceeded with. 
2404. J. SooTHERAN and J. Carr, Pickering, York, “ Reaping machines.”— 
Dated 4th October, 1860. . 
The invention consists in forming an opening in the platform on which 
the corn or other crops fall while being cut. This opening is made near the 
side furthest from the standing corn, so that the attendant standing or 
cutting on the frame of the driving gear side of the machine with a rake 
can rake the deposit of cut corn on the platform towards him, so that it 
falls through the opening before-mentioned to the ground in form and 
quantity for being tied up into a sheaf. This opening in the platform may 
be altogether immediately behind the fingers and cutting knives, or part of 
its breadth in that position, and part extended beyond the breadth occupied 
by the finger bar, in order to afford the necessary room for the deposit of 
the sheaf, without deducting too much from the area of the platform. 
Another part of the invention consists in placing at the side next the stand- 
ing crop a board in an inclined position, forming, in fact, a part of the 
platform on which the cut crop falls, which in a measure slides toward the 
delivery side. The patentees use this incline board in lieu of, or in addition 
to, the vertical board usually placed at that side to separate the cut from 
the standing crop; such inclined board or slope they find facilitates the 
delivery from the platform, They form platforms of reaping machines of a 
length from front to back about equal to the shortest straw of crops, and 
for the longer straws they add change pieces to the back part according 
to the length of stroke to be cut, to afford sufficient area on the plat- 
form. 





Cuiass 5.—BUILDING.—NONE. 


Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
2405. M. Jones, Camden-town, London, “ Rifles and other flre-arms.”—Dated 
4th October, 1860. me. : 

This invention consists in the application of a spirit level to rifles and 
other fire-arms, whereby to enable a better aim to be taken. The inventor 
places the spirit level across the stock of the rifles, so that it is visible to 
the eye while aiming by the aid of the sight.—Not proceeded with. 

CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &e. 

2402. J. A. Kniaut, Symond’s-inn, London, “‘ Inflating air mattresses and air 


cushions."—A communication.—Dated 4th October, 1860, 
This invention cannot be described without reference to the drawings, 


CLAss 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


2266. E. J. Hvaiuns, Chancery-lane, Loulou, “ Brewing malt liquors.”"—A 
communicution.—Dated 1sth September, 1800. 

This improved mash-tub consists in making to the ordinary mash-tub an 
additional or outer vessel, technically called a “ jacket,” to be filled with 
steam or hot water, the temperature of which must be gradually raised to 
about 75 deg. centigrade, and maintained at that heat for about three 
hours. The improved cooler or refrigerator consists of an intermediate 
v 1 to receive the liquor from the boiler into the cooler, the said receiver 
having a perforated bottom through which the liquor falls into another 
receiver with a sieve bottom, and from thence into a third vessel or receiver 
with a perforated bottom. From this third receiver the liquor falls on to 
the refrigerator, which consists of a number of pipes or tubes arranged in a 
horizontal ventine form, upon Which pipes or tubes the hot liquor falls 
in succession, forming a miniature cascade, and between each of the said 
horizontal pipes or tubes there isa shelf ofa vandy ke shape, over which the 
liquor passes and insures its being evenly distributed over them. Cold 
water or air is forced through the pipes or tubes to keep them cool, and 
thus cool the liquor gradually. 

2272. R. Revce, Llandils, Carmarthen, “ Treating agnite and certain bitu- 
minous mineral substances.” —Dated 18th September, 1860, 

This invention consists in effecting the burning and distillation of lignite 
and of certain bituminous mineral substances, such as parrot and cannel 
coal, schistus rocks shale, and the mineral substances known as Boghead 
coal or Torbane-hill mineral, in a furnace by the aid of a blast, so as to 
obtain inflammable gases, tar, and other products therefrom. The invention 
cannot be described without reference to the drawings. 

2298. R. Musuet, Coleford, ** Improved metallic alloy.” —Dated 20th September, 





















860. 

The essence of this invention consists in manufacturing alloys of titanium 
and iron by melting such deoxidised compound ores of titanium and iron as 
contain besides titanium a large proportion of iron, in melting pots or eru- 
cibles, placed in a suitable melting furnace, so that the metallised titanium 
and iron in the said oxidised ore may unite in fusion and form an alloy of 
titanium and iron; and in order to facilitate the fusion, and for the purpose 
of regulating the hardness of the said alloy, the patentee introduces car- 
bonaceous matter along with the deoxidised compound ore of titanium and 
iron into the melting pot or crucible. The compound ores of titanium and 
iron which he preiers to use are those known as ilinenite and iserine. 

2299. T. Ricuarnson, Neweastle-on-Tyne, * Improvements in the treatment of 
bones, and in the manujacture of paper.” —Dated 2st September, 1860. 

The chief object of this invention is to obtain from bones a diphosphate or 
subphosphate of lime in the state of a fine white powder or precipitate, suit- 
able for being employed in the manufacture of paper in lieu of sulphate of 
lime, or other white powders, and which renders the paper smoother and 
generally of better quality. —Net proceeded with, 

2330. W. Gossaan, Widnes, Lancashire, “ Soup.”—Dated 25th September, 1860. 

This invention relates to a previous patent dated 13th February, 1860 
(No, 392), and consists in the substitution of carbonate of soda for silicate of 
soda in the manufacture of soap.——Not proceeded with, 

2342. L. BucnoLry, Gottenburg, Sweden, ** Carty ng saw-dust and other 
finely-divided vegetable substances," — Dated 26th September, 1860. 

In carrying out this invention the inventor places the saw-dust, or other 
such substance, in a close vessel, and admits steam thereto by means of 
perforated pipes or otherwise, by which air and aqueous vapour or water 
are expelled ; or he otherwise drives off or exhausts the same, and the car- 
bonisation is then carried on by heat from a fire. The products he obtains 
besides the charcoal are acetic acid, acetate of lime, of soda, or other acetate, 
naphtha, and gas for illumination or heating. —Not proceeded with, 

2845. M. A. F. Mennons, Paris, ** Dyeing or printing with certain p ‘oducts 
of aniline on cotton and other textile matters of vegetable 01 igin.” —A com- 
munication.—Dated 27th September, 1860. 

This invention consists in a series of processes for the application to cotton 
and other vegetable textile matters of the two derivatives of aniline, known 
as “armaline” aud “fuchsine,” employed according to the tints required, 
either corjointly, separately, or in combination with other dye stuffs.—Not 






























proceeded with, 

2353. H. GILner, 
to prevent and cure 
September, 1860. : 

This invention consists in the employment of the unkania guaco and 
comocladia integrifolia, i j jon with other substances, for the prepa- 
ration of a liquor to 
venereal diseases. —Not procecded with. 

2359. W. Green, Dod-street, Limehouse, “ Reining or Lreating sugar 
molasses.” — Dated 29th Seplember, 1860 ? 

One part of the present invention consists in improvements in decolour- 
ising treacle or molasses and low syrups, and employing the same for liquor- 
ing or whitening sugar, The low syrups are obtained by boiling or other- 
wise concentrating the waters used for washing animal charcoal after it has 
been employed for decolourtsing syrups. Usually such wash waters, until 
they reach about 2 deg. Beaume boiled up with the ** bastards,” after 
which they are allowed to run to waste, 


South-street, Finsbury, Landon, “ An improved melicament 
—A comimunicution.—Dated 28th 








venereal diseases. 
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The patentee has found, however, 
that, notwithstanding such waters at the above density possess no sweetness 
perceptible to the taste, they nevertheless contain a certain quantity ef low 
syrup or saccharine mucilage which may be profitably extracted, such low 
syrup, though deficient in sweetness for many of the purposes to which 
treacie is applied, being nevertheless sutticiently rich to serve as a decolour- 
ising agent and for various other purposes, as the flavouring or colouring of 
malt or other liquors and spirits, the manufacture of blacking, Xe. &e. By 
this invention he also purposes to economise the process of refining by the 
use of inferior sugars or syrups to those now employed for the manufacture 
of “fine liquor,” such sugar or syrups to be decolourised as hereinafter 
described. In order to obtain good white sugar it is necessary that the 











“fine hquor” used thereon for displacing colouring matter be bright and 
colourless, hence either * lumps” or raw sugar of a superior quality are 











generally used in its facture. In decolourising syrups by means of 
animal charcoal they are not generally allowed to remain stationary while in 
contact therewith, or, if so, only for a comparatively short space of time, but 
are permitted to pass through the charcoal and run off in a small continuous 
stream until the whole of the syrup to be operated upon by a given 
quantity of charcoal has passed through. Now by the present invention he 

decolourises treacle or other saccharine fluids by keeping the same for a 

much longer period in contact with the animal charcoal, the time preferred 

for treacle or ‘fine liquor” being from three weeks to a month. 

2363. A. WARNER, Threadneedle-strect, London, “ Improvements in the manu- 
Jacture of iron, steel, copper, lad, tin, zinc, and their alloys, and in the 
manufacture of coke.” —Dated 29th September, 1860. 

This invention consists in certain means of introducing liquid and solid 
matters and their oxides into fluid iron, copper, lead, tin, zinc, and alloys. 
The liquid matters used are sulphuric acid, water, tar, oils, blood, urine, and 
others, according to the state of impurity. The solid matters are fluor spar, 
manganese, muriate of ammonia, prussiate of potash, as well as other 
alkaline and other matters, according to the action desired to be produced. 
2365. R. Musuet, Coleford, “ Cast-steel.”—Dated 29th Septanber, 1860. 

The essence of this invention consists in melting blister steel, bar or 
puddled steel, or scrap steel, or mixtures of these varieties of steel, or a 
mixture of malleable iron and carbonaceous matter, in such proportions as 
will produce steel or any material or mixture of materials which, when 
melted, produces cast-stec] with New Zealand or other iserine or titani 
iron sand and carbonaceous matter, or adding the said titaniferous 
and carbonaceous matter to the steel, or to the mixture of malleable iron 
and carbonaceous matter, or to the steel-producing materials which it is 
intended to melt into cast-steel during the melting of the said steel, or the 
said malleable iron and carbonaceous matter, or the said steel-producing 
materials, or after the said steel or malleable iron and carbonaceous matter, 
or the said steel-producing materials are melted and reduced to a liquid 
state. And, lastly, in adding to highly-carbonised steel New Zealand or 
other iserine or titaniferous iron sand, without additional mixture of car- 
bonaceous matter, and melting the said highly-carbonised steel and the 
titaniferous iron sand together in a melting-pot or crucible. 

2369. J. J. Firup, Holloway, London, ‘‘ Condensing the vapours arising from 
fluids evaporating in closed vessels,” —Dated 1st October, 1860. 

This invention consists in effecting the condensation of the vapours afore- 
said within the covered vessels in which the evaporation or distillation is 
going on, instead of, as heretofore, passing the vapour out of such vessels 
through a tube, neck, or similar contrivance into a separate condenser. The in- 
vention also consists in the employment of a condenser placed within the space 
between the surface of the evaporating liquid and the head or cover of the 
vacuum-pan, for the purpose of condensing the vapours that arise during 
the evaporation of saccharine and other solutions and fluids in vacuo. The 
invention also consists in refrigerating such portions of the exterior surface 
of [the vacuum-pan and cover as admit of being cooled without interfering 
with the effectual heating of the contents of such vacuum-pan, and in 
employing such refrigerated surface either in combination with, or in sub- 
stitution tor, the internal condenser aforesaid, for the purpose of condensing 
the vapours that arise during the evaporation of fluids in vacuo, the refrige- 
ration being effected by a constant flow of cold fluid over the surface 
to be cooled.—Not proceeded with. 




















Crass 9.—ELECTRICITY. 





Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2271. G. Owen, Boston Lodge, Mevioneth, *‘ Sawing machines.”—Dated 18th 
September, 1860. 

This invention has reference to apparatus for sawing slate slabs, iron, and 
other hard substance: In carrying out the invention the patentee makes 
the middle part of the bed-plate which carries the pedestal of the saw-spindle 
and the feed motion of cast-iron, in one solid framing supported by stands, 
to which framing are attached the remaining parts of the bed. The feed 
motion of this improved machine consists of eccentrics fitted on to the saw- 
spindle or on to another spindle connected with it, so as to impart, as nearly 
as possible, a uniform or regular motion to a ratchet-wheel or wheels by the 
aid of palls, whereby motion may be transmitted, by means of a clutch or 
coupling-box, to a spindle and roller which carry the feed-chain, in the ordi- 
nary manner, fixed to the table. ‘The back or return motion of the table is 
derived from a spur pinion on the saw-spindle gearing into a spur-wheel 
which gives motion to the spindle and roller by a clutch-box or an endless 
strap and pulleys in the ordinary way. 

2277. R. J. Comm, Pembridge-gardens, Bayswater, Middlesex, “ Brushes.”— 
Dated Wth Septenber, 160. 

The patentee forms the backs of brushes of porcelain, glass, or other 
suitable substance, and of any desired pattern or device on the external 
figure. The porcelain, glass, or whatever material it is desired to use, may 
be either plain, coloured with a plain tint, or painted in gold colours, or 
moulded in any ornamental design, Glass may also be moulded the same as 
porcelain, and ornamented in a similar manner. He also lets in or inserts 
into the backs of brushes painted glass, or glass having pictures transferred 
or secured thereto, and thus forming part of the back, the same being 
rendered water-tight, so as to allow of the washing of the brush when re- 
quired, 

2278. R. CRawrorD, Beith, Ayr, “ Apparatus for conveying communications 
Srom one place to another.” —Dated 19th September, 1860. 

Under one modification it is proposed, in carrying this invention into effect, 
to lay down or arrange pipes or tubes between the places to be communi- 
cated with. These pipes or tubes are fitted with movable duplex pistons or 
diaphragms, and the space between these pistons forms a carriage or holder 
for receiving written communications, letters, parcels, and other matters 
which are required to be transmitted. Motion is communicated to the mov- 
able carriage by means of hydrostatic pressure, the water employed for the 
purpose being admitted to the main pipe from branches governed by suitable 
valvular apparatus. The pressure of the water admitted into the main tube 
acts against the piston, and propels the carriage along with great rapidity. 
At the parts where the carriage is required to be stopped, the main tube is 
fitted with movable segmental pieces which are hinged to the tube, and are 
water-tight when shut to, By opening these doors access is obtained to the 
carriage for the purpose of placing therein or removing therefrom the papers 
or other matters to be transmitted. ‘The main tube is fitted with suitable 
stops or catches, which are actuated from without, and by moving these in- 
wards the stoppage of the carriage exactly opposite the openings is ensured. 
Means are also provided for enabling the operator on the arrival of the ear- 
riage to remove the pressure from the back of the piston by means of suitable 
valvular apparatus, or by letting the water escape through branch pipes.— 
Not proceeded with. 

2282. T. Greenwoon, Leeds, “ Files.”—Dated 19th Septenber, 1860. 

The plan hitherto adopted for forming file blanks is to forge them by hand 
to the required shape. Instead of this laborious and expensive operation 
the patentee proposes to attain the same end, First, by means of grooved 
rollers in which the grooves are cut cut or formed by means of a cutting 
tool, which is guided by a profile or blank of the desired form. These 
grooved rollers are mounted and driven in the ordinary manner adopted in 
rolling mills, and a piece of steel to form the blank cut to the proper 
length (and being of suitable weight) is passed, while in a heated state, 
under or between the bite of these rollers, and is thereby reduced to the 
embryo shape of the blank by pressure. The blank is then transferred to a 
trimming machine, in which the tang is cut, and the blank reduced to its 
proper dimensions. The next operation is to anneal the blanks, and this is 
done by packing them in cast-iron boxes, which are then subjected to the 
heat of a reverberatory furnace, and afterwards allowed to cool gradually. 
During the annealing operation scale will be formed upon the blan and 
in order to remove this he resorts to what is known in the wire-drawing and 
some other trades as the ** pickling ” operation, which will greatly facilitate 
the removal of the scale. The acid used in this operation, having been re- 
moved from the blank by washing, he submits the blanks to the action of a 
novel construction of grindstone, presenting them to the sides instead of to 
the periphery of the grindstone, which arrangement permits of the opera- 
tion being effected in a better and more economical manner than heretofore. 
When ground, the blanks are ready to undergo the operation of “ stripping,” 
the object of which is to remove the cross grain produced by the grinding 
surfaces. This operation is effected by a novel arrangement of machinery, 
which serves to give a slow lateral motion to the file blanks, and a recipro- 
cating motion at right angles thereto to a file surface, which is brought 
down to act upon the blanks and strip or ‘“‘draw file” them. The file 
blanks having been thus treated are ready to undergo the operation of file 
cutting. This operation may be effected as heretofore, but he proposes to 
employ what is known as Bernot’s patent file-cutting machine. 

2283. M. Simon, Little Moorysields, London, * Sewing machines.”"—Dated 19th 
Septe mber, 1860. 

This invention consists in the adaptation to sewing machines of the ordi- 
nary kind of a mechanical contrivance whereby the work or fabric to be 
operated upon is crimped, puckered, or gathered up, so as to produce a kind 
of frill. This crimping, packering, or gathering up is performed at the 
same time as the stitching operation, with which it willin no way interfere. 
The effect is produced by causing one of the two fabrics that are to be stitched, 
sewed, or connected together to be moved under the needle at greater 
speed, or rather with longer strides, at cach movement of the feeding motion 
than the other piece of fabrie.—Not procceded with. 

2288. R. KuntsMann, Manchester, “ Apparatus for lubricating the frictional 
surfaces of machinery."—A communication.—Dateld th September, 1860, 

This invention consists in a \essel or chamber for containing the lubric: 
furnished with a small interier tube projecting through such vessel i 
direction of the surface to be lubricated. Within this tube is placed a fila- 


















































mentous conductor or wick, one end being immersed in the oil or other 
lubricant in the vessel, and the other end projecting from the lower extre- 
mity of the tube, so that, by capillary attraction, the lubricant is conveyed 
from the vessel to the projecting end of the wick which supplies the surface 
or bearing requiring lubrication. _The improvement further consists in the 
regulation of the supply of the lubricant, which is effected by the compres- 
sion of the said capillary conductor or wick by introducing extra wicks or 
compressing wicks into the same tube.—Not proceeded with. 
2290. V. H. LAURENT, Plaucher-les-Mines, France, ‘‘ Apparatus for forgin9 
nails, screws, bolts, rivets, andrailway spikes.”—Dated 20th Septem ber 
18 


This invention cannot be described without reference to the drawings. 

2292. J. Casi and J. Casu, jun., Coventry, ‘‘ Frillings to be applied to wear- 
ing apparel.” Dated 20th September, 1860. 

Hitherto frillings for ladies’ underclothing and other washable apparel 
have been formed by hand. Strips of the cambric, linen, cotton, or other 
similar material, have been first cut of the required breadth, then one of the 
edges has been hemmed or stitched, and the other has been whipped and 
gathered. Now this invention consists in forming such frillings entirely in 
the plain or figured ribbon loom, by weaving them of the breadth required 
with two beads or selvages, one on each edge, or by weaving one of the edges 
with a fancy edge, and by weaving in near that edge, which is to form the 
base of the frill, one or more loose threads, which, on being drawn, gathers 
up the frilling into the breadth of plaits required. The material of which the 
frilling is composed is woven by preference in one continuous length of, say 
twelve yards, by which means the joining orconnecting together short lengths, 
hitherto necessary in hand-made frillings is altogether avoided. 

2294. J. COCKER, Liverpool, “ Packing case.” —Dated 24th September, 1860. 

This invention admits of slight modifications in carrying it out, but the 
same principle of construction (consisting, mainly, in the use of a compound 
lid) is in part or in whole retained in every example.—Not proceeded with. 
2205. T. WestHoRP, Manor House, Poplar, ‘ Oukum.”—Dated 20th September, 

1860. 

For the purposes of this invention the old rope, yarn, or cordage is cut up 
into short lengths, and is then subjected to the action of a beating engine, 
similar to a paper engine, inasmuch as it is an oblong vessel, divided in the 
middle, and having a paddle-wheel near the middle on one side, the paddles 
of which pass nearly to the bottom, which is level. Into this vessel the 
cuttings of rope, yarn, or cordage are placed, together with water, tar, 
and tar oil, which are kept heated to a boiling or nearly boiling state, and 
the heating is to be continued for some minutes; then the pieces of 
beaten rope, cordage, or yarn, are subjected to the action of a centrifugal 
hydro-extractor, by which they are deprived, for the most part, of the 
fluid. The product is then spread over a perforated floor or shelves, and 
highly-heated air is forced in streams through and amongst the fibres 
till they are well dried ; they are then subjected to the action of a devil or 
like picking machine, and then the fibres are subjected to the action of a 
coarse carding engine. 

2301. C. B. Rogers, East-street, Red Lion-square, London, “ Floor skate.”"— 
A communication.—Dated 21st September, 1860. 

This invention consists of a skate which, in the place of the ordinary run- 
ners, is provided with rollers, the operating surfaces at the periphery of 
which are made elastic. 

2302. A. A. TRINQUIER, Paris, ‘Surveying instruments.”—Dated 21st Sep- 
tember, 1860, 

This invention cannot be described without reference to the drawings. 
2303. R. Smiru, Islington, London, “ Covering of iron, wooden ships, yachts, 

steamboats, and barges’ bottoms and outsides.”—Dated 21st Stptember, 
1860. 

This preservative composition is composed of the following ingredients :— 
Sulphur rendered soluble, or such as can be held in solution, in conjunction 
with assafwtida, pitch, tar, resin, turpentine, and, if necessary, white 
lead and paint of any description, or with any other known adhesive ingre- 
dient. 

2304. J. Fisuer, Carrington, Nottingham, ‘* Treating clothes and other articles, 
whilst in a wet condition, for the purpose of drying or partially drying the 
same.” —Dated 21st September, 1860. 

The inventor takes a vessel or box of cylindrical, square, or other suitable 
shape, constructed of wood, and he fits thereinto a wooden piston or 
plunger. Instead of making the vessel solid or close he forms the sides of 
a series of strips, leaving spaces or openings between them, and the bottom 
of such vessel or apparatus has bars or strip: ‘oss the area of the cylinder, 
box, or other vessel in which the piston travels back and forth. The piston 
or plunger is similarly formed to permit of the escape of the water expressed 
from the contents of the cylinder, The vessel (irrespective of its shape) 
may be composed of strips or laths running longitudinally in a line with, or 
parallel to, the axis, and such strips or laths may be framed together or 
held in position by a metal framework surrounding them, or they may be 
attached to and project from the interior surface of a wooden vessel ; and 
the side strips in a square box may be vertical, whilst the top and bottom 
strips, grooves, or openings may be horizontal, or laid in the line of the lon- 
gitudinal axis of the box or vessel. Motion is given to the piston or 
plunger constructed as described by means of a rack and pinion.—Not pro- 
cecded with. 


2305. T. MARTIN, Manchester, * Connecting and disconnecting pipes or tubes.” 
—Dated 21st September, 1860. 

This invention consists in the application and use of an annular wedge, 
the exterior surface being formed of two inclined planes straight or curved, 
and both tapering from the centre of its length ; such wedge is placed in 
the interior of the extremities of the pipes to be coupled, which are tapered 
internally to receive the wedge-shaped ring or packing.—Not proceeded with. 
2306. H. E. SKINNER and W. H. MILLER, Shadwell, London, “ Cranes and 

other lifting apparatus.”— Dated 21st September, 1860. 

This invention consists in the adaptation and application thereto of a 
stationary screw, to which power is applied, combined with a nut movable 
in or between guides, such nut being connected with the weight required to 
be lifted by means of a sheave or sheaves, and a guide, pulley, or pulleys, 
or other suitable appliances. The pitch of the screw will be varied ‘in 
different cases, and also intermediate gearing may be applied between the 
power and the screw, in order to adapt the machine for raising or lowering 
different weights, 

2307. J. CAMPBELL, Haverstock-hill, near London, “A chambered floating dry 
dock.” —Dated 21st September, 1860. 

This invention consists in the construction of floating docks with the base 
composed of water-tight chambers, so as to afford the required degree of 
buoyancy to the dock, such chambers being separated from each other by 
water-tight partitions, in order to prevent the stability of the dock from 
being endangered by any excessive rolling of the water internally, and also 
to preventits safety from being endangered by the external plating of one 
or more Of the chambers becoming injured, so as to admit the water from 
without. The upper chambers, which form the sides of the dock, are only 
intended to give it stability when the lower chambers (on which alone in 
ordinary eases its buoyaney depends) are immersed. The upper chambers 
are separated from the lower by a water tight-dock, over which the water is 
allowed to flow through regulating valves in or out, according as the dock is 
being lowered or raised. 

2309. A. V. Newton, Chancery-lane, London, “ Producing relief-printing plate, 
clocks, and cylinders.” —A communication.—Dated 21st September, 1860. 

This invention consists in producing printing plates in relief by employ- 
ing liquid silex, or other material that has a hardening effect upon chalk, 
clay, or other substance, or that has an affinity for or is capable of com- 
bining with the silex as a marking material or medium, or ink to delineate 
lines, figures, or other configurations upon the surface of such chalk, clay, 
or other substance, susceptible of thus becoming hardened or petrified, and 
then removi the intervening material and unacted upon soft material 
next the surface by brushing, rubbing, or other means, so as to leave the 
lines in relief, and finally solidifying, hardening, or petrifying the whole 
body. 

2310. T. Fatuows, Tarniworth, Lancashire, and R. Witp, Bolton-le-Moors, 
Lancashire, ** Fasteners for window-sashes.”—Dated 22nd September, 1860. 

This invention consists in retaining the latch within the staple by means 
of a spring catch, which spring catch can only be liberated inside the worm, 
and is also capable of beingeheld fast by a lock and key of any suitable con- 
struction.—Not proceeded with. 
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2313. T. Grirritis, Birmingham, “ Pulley for window and other blinds."— 
Dated 22nd September, 1860. 

According to this invention a vertical plate, to be fixed to the side of the 
window or window-frame, carries two arms or brackets. The upper bracket 
has a square or angular hole, and the lower one a circular hole. A vertical 
rod, having a square or angular figure at its upper part, and made into a 
screw at its lower part, is capable of rising and falling in the said brackets. 
The said rod carries at its top a pulley under which the blind cord is 
passed. The lower bracket is split or divided, and receives in the split or 
divided part a milled head or disc through a wormed hole, in which the 
lower or screwed end of the rod passes. By turning the said milled disc the 
rod is made to rise or fall, and the pulley on the top of the said rod is raised 
or lowered.—Not proceeded with. 

2314. R. Ast and J. L. Petit, Birmingham, “ Metallic pens and pen-holders.” 
—Dated 22nd September, 1860. : 

This invention, with respect to barrel pens, consists in making the nibs 
of the pen, or the pen proper, of a curve of less radius than that of the 
barrel, or part of a tube of Jess diameter than that of the barrel. The in- 
vention consists, further, in making slip pens of larger radius at that point 
which is inserted in the holder than at the other part of the said slip pens, 
The invention consists, lastly, in making the tip or metallic part of pen- 
holders of larger diameter at the part where the stick or handle is inserted. 
—Not proceeded with. 





























Apri 19, 1861. 


THE ENGINEER. 


255 








2318. E. B. B. Barker, Bayswater, London, “Apparatus for raising or 
Sorcing water, or other fluids.” —Dated 22nd September, 1860. 

One part of these improvements consists in the arrang t of apparat 
for forcing water or other iiquids in a continuous stream, by means of com- 

ressed air, to any desired elevation. In carrying out this part of the inven- 
tion, when it is desired to raise water from deep mines, the patentee employs 

a closed divided chamber or chambers, having suitable inlet and outlet valves 

situated below the level of the water to be raised. These chambers are con- 

nected by pipes which rise to the elevation to which the water is to be 
raised. There are other pipes having suitable valves in connection with the 
closed chambers, by which compressed air is forced by any suitable appa- 
ratus into them, in order to displace the water therein, and cause it to flow 
up the pipes to the elevation desired in a continuous stream. Another part 
of the invention for raising water or other liquids consists in the employment 
of a screw of peculiar form fixed round a vertical axis, which is caused to ro- 
tate rapidly within a tube of the same diameter as the screw ; the lower ends 
of the tube and screw are placed below the level of the water to be raised, 
the length of the tube and screw being equal to the height the water or 

other liquid has to be lifted. In some cases it may be desirable to use a 

succession of those screws to raise the water or other liquid to the desired 

elevation. 

2319. E. GASKILL, Sermon-lane, Doctor's Commons, London, ‘‘ The application 
of a traversing set-off sheet to gripper printing machines of all kinds."— 
Dated 24th September, 1860. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

2321. J. Hine, Clerkenwell, London, “ Markers for billiards, cricket, whist, or 
other games of skill or chance.” —Dated 24th September, 1860. 

This invention consists in one or more discs or surfaces of metal, ivory, 
card, or other suitable material, being so arranged that they shall show or 
register the required number. The disc has figures or numbers marked 
thereon, and is placed behind a dial having a hole in the face, and is turned 
by hand by means of a knob on the outside, so as to expose one or more 
figures to view as uired. At the back of the disc is a ratchet wheel fur- 
nished with as many teeth as there are numbers on the disc, and a spring 
acts against the said teeth, so as to prevent the disc from being turned in 
the wrong direction, and the sound of this spring overrunning, the teeth 
indicates that the score is being altered, and by counting the sounds or clicks 
thus caused the number of points scored can be ascertained.— Not proceeded 
with. 

2322. J. H. Jonnson, Lincoln’s-inn-fields, London, ** Apparatus for washing 
and wringing clothes, &c.”—A communication.—Dated 24th September, 
1 





According to one part of this invention it is proposed to employ, for the 
washing of clothes and similar articles, a roughened face revolving disc, in 
combination with a roughened wash board, such disc and wash board being 
mounted parallel to each other, and placed in a vertical or nearly vertical 
position. The disc and wash board are contained in a suitable tub or vessel 
half filled with water, so that the disc may be only partially immersed 
therein. A rotatory motion is imparted to the disc by a winch handle, and 
the clothes to be washed are placed between the roughened face and the 
roughened surface of the wash board. When the disc is mounted on a 
horizontal axis it may be pressed against the clothes by a helical spring, 
or other suitable contrivance, but, when the axis is inclined downwards, the 
gravity of the dise will be sufficient to impart the requisite pressure to the 
articles to be washed. The operation of washing is effected by rotating the 
disc, which causes the clothes to roll in a mass over the surface of the wash 
board, alternately leaving and entering the water as they are carried round. 
The improved wringing machine, which constitutes the second part of this 
nvention, consists of a pair of india rubber or other elastic rollers, backed 
by one or more rigid rollers, the axes of the elastic rollers being allowed to 
play freely in the standards of the machine, so as to enable the elastic rollers 
to adjust themselves to the thickness of clothes passed through them. The 
rollers may be tightened up or compressed by screw spindles acting uponthe 
bearings of the upper or rigid rollers, and the whole is so made as to be 
readily applied to the side of the improved or other washing machine, or to 
the edge of an ordinary wash tub. 

2323. H. BatcnEtor, Southampton. buildings, Chancery-lane, London, “ Appa- 
ratus and means employed for the production of geometric or ornamental 
figures or designs.” —Dated 24th September, 1860. 

This invention has for its object improvements in the method of obtain- 
ing curvilinear or other figures or designs with ease and facility, and in 
great variety, on slate, paper, or other material, according’ to the purposes 
for which such designs are to be employed. One part of the improvements 
consists in preparing the slate, paper, or other material with a series of 
points or perforations from a template or otherwise (the points to be 
arranged according to the character of the design required). Into one or 
more of the points or perforations of the slate, paper, or other material 
prepared, a shred or shreds of silk, cotton, or other material is introduced 
by suitable means, and arranged in loops in such a manner as to serve as a 
guide toa pencil, pin, or tracer by which the figure is to.be described. Another 
part of the improvements relates to the form of ‘such pin, pencil, or tracer 
which the inventor adapts for this purpose by making a recess or groove 
near its points, so as to retain the thread in possession while passing over 
the surface of the slate, paper, or other material. Another part of the 
improvements relates to a method of obtaining ornamental designs by 
means of templates composed of cardboard, wood, or other material, such 
templates being perforated and made to revolve either singly or in sets of 
two or more around fixed points on the surfaces employed.—Not proceeded 
with. 

2324. J. VAVASSEUR, Gravel.lane, Southwark, ‘‘ Rolling or polishing leather.” 
—Dated 25th September, 1860. 

This invention consists of a carriage which is provided with a roller or 
rollers for rolling or polishing the butt or hides, being travelled to-and-fro 
in a longitudinal direction over a table on which the butt or hide is placed 
by means of a rope of steel or iron wire, or hemp, or leather, or by means 
of a chain or band directly attached to each end of the carriage. Over the 
table so supported on suitable standards is a guide frame, resembling an 
inverted lathe bed, forming a guide in which can travel the carriage. The 
rope or band attached, as before stated, to the carriage is passed round the 
entire or partial circumference of a pulley or drum, situated at each extre- 
mity of the machine, and attached thereto by suitable framework, so that 
it forms in connection with the travelling carriage an endless rope, chain, 
or band. The requisite tension is given to this rope, chain, or band, by 
means of a guide or pressure pulley placed beneath the framework of the 
machine, and so constructed that it may be raised and lowered between two 
sliding cheeks, according to the degree of tension desired, in order to pre- 
vent the liability of slip round the pulleys. 

2329. E. Conmer, Myddleton-street, Clerkenwell, London, “ Respirators.”— 
Dated 25th Sep'ember, 1860. 

This invention relates to the manufacture of respirators composed of thin, 
perforated plates of aluminium, as also perforated plates of tin, silver, and 
zine, in the proportions of about three tin, two silver, and one of zinc. The 
aluminium plates are combined with plates of the above alloy, which is 
reduced and rolled to the requisite thickness, and, like the aluminium 
plates, thickly studded with minute perforations.—Not procecded with. 


2331. R. GEoGuRGAN, James street, Dublin, “ Expressing liquids from various 
substances.” —Dated 25th September, 1860. 

This invention consists in the employment of a hydrostatic press, in con- 
junction with a containing vat or vessel for the reception of the substance 
to be operated upon, the table of the press working into the vessel, and 
expelling the liquid through suitable escape or drain pipes. 


2332. J. FERRARER, Stroud, and H. FERRaBee, Camberwell, “‘ Apparatus for 
lighting, heating, ventilating, and cooking by gas.” —Duted 26th September, 
860. 


1860. 

This apparatus for lighting, heating, ventilating, and cooking by gas con- 
sists of two cases, an inner and an outer case, made of suitable materials, 
and constructed so that, when placed one within the other, there shall be a 
space around, above, and below the inner case between it and the outer 
case. The cases may be of a cylindrical or other suitableform. The bottom 
of the outer case has a regulating valve fitted to it for admitting air, and 
the top of this case is fitted so that, when it and the valve are closed, the 
case is almost air-tight. Within the inner case the jets or burners for the 
gas are placed in connection with a supply pipe passing through the outer 
case and in through the close bottom of the inner case. Suitable apertures 
are made in the inner case for the admission of air from the outer case to 
support the combustion of the gas, Both cases are constructed to allow of 
access to the jets or burners for the purpose of lighting the gas. To the top of 
the inner case is fitted a nozzle, which may be carried through the outer case 
near the top, or a pipe may be connected to it, and be carried down between 
the inner and the outer case, and out at the bottom ; the nozzle or pipe com- 
municates with a flue or other outlet, and is fitted with a regulating valve. 
In constructing the inner and the outer cases the inventors introduce glass, 
or some other transparent material, in such a manner as to allow light to 
be transmitted to a room from the ignited gas within the inner case.—Not 
proceeded with. 

2334. W. Hous, Sheffield, ‘‘ Composition for steel moulders."—Dated 26th 
September, 1860. f 

In carrying this invention into effect the inventor takes, First, common 
brick clay, and completely dries it. Then he takes burnt fire-bricks of 
various sorts, and burnt fire-stones, or burnt sand. These he grinds to a 
fine dust or powder, which, if to be used for light castings, he puts in more 
of sand than for heavy castings. If for middle sized castings he puts in an 
equal quantity of each ; but if for heavy castings he puts in rather more 
of burnt fire-bricks. These are to be damped according to the fancy or 
requirements of the individual.—Not proceeded with. 

2343. W. F. Brown and W. JEFFERY, Gloucester, “‘ Attaching and securing 
brooches.” — Dated 27th September, 1860. 

_This invention cannot be described without reference to the drawings.— 

Not proceeded with. 





2344. T. Brookes and T. Apams, Birmingham, “‘ Improvements in the manu- 
Sacture of the joints of brooches, &c.”—Dated 27th September, 1860. 

This invention consists in making one portion of the said joints from 
tongues made in one piece with the back or rim or frame of the brooch or 
dress fastening, and coiled or bent into a tubular form ; or from separate 
tongue-shaped blanks, coiled or bent into a tubular form, and afterwards 
soldered to the back or rim or frame of the brooch or dress fastening, the 
other portion of the joint being made from blanks of sheet metal, bent and 
fashioned, and the pin of the brooch or dress fastening fixed thereto in the 
manner described. 


2346. J. J. O. Tayvuor, Mark lane, London, “Composition for vessels, 
Surnaces, and other apparatus to be exposed to the operation of great heat, 
&c.”—Dated 27th September, 1860. 

This invention consists in the employment of the following materials, 
and which in and by the provisional specification the patentee has 
described, as about one-fourth part of burnt or worn out crucibles or old 
pots, about one-fourth part of Derby blue clay in its raw state, but to be 
thoroughly and gradually dried, about one-fourth part of kawlin mixed with 
lamp-black to the colour of lead, and about one-fourth part of Derby blue 
clay calcined by putting it intoa hot crucible, each to be reduced to a dry 
powder, and mixed up together damp to the consistency of pot makers’ clay, 
then to be applied in a moist state as a lining as well as made into fire- 
bricks for building and lining furnaces, cupolas, stoves, and other apparatus, 
and into crucibles, pots, and vessels of every description to be exposed to 
the operation of great heat, and the effect of fluxes and the like. Then to 
be dried in the same manner as is generally practised until fit for use. 

2335. W. HARGREAVES, Crawshaw-booth, near Rarstentall, “* Apparatus for 
washing woven fabrics.” — Dated 26th September, 1860. . 

This machinery or apparatus for washing is chiefly applicable for domestic 
purposes, and it consists of a cylindrical or other shaped vessel mounted on 
an axle, or on trunnions, and turned round in the same or in contrary 
directions ; the dises forming the ends of the vessel are diagonal, or at right 
angles to the axis, and the interior of the circumference is provided with ribs, 
projections, or rails radiating from, or set at, an angle to the axis ; the inner 
surfaces of the discs are made with projections and recesses. The fabrics to 
be washed are placed inside the vessel through an opening in the circum- 
ference, or in one of the discs, which opening is securely closed after the 
requisite quantity of water and soap or other washing materials have been 
introduced. e vessel is then turned round by hand or other power, 
thereby agitating the fabrics, and effectually removing the impurities by 
the action of the water and the ribs and projections on the dises and inner 
circumference of the vessel. 

2339. W. BoviTon, Burslem, “‘ An improvement in the construction of 
potters’ drying stoves and workshops, aud in apparatus for preparing the 
clay for the moulds used by the potter, 8o as to render the process of drying 
more effectual.” —Dated 26th September, 1860. 

This invention consists in constructing passages or chambers with 
shelving fixed therein, on which to place the moulds when covered with 
clay ; and when a sufficient quantity is placed therein, the process of drying 
is effected by the introduction of heated air supplied by hot air apparatus. 
The inventor proposes to press the clay by, suitable machinery into flat 
cakes.—Not proceeded with. 

2340. J. McCrossan, Glasgow, “‘ Sewing machines."—A communication.— 
Dated 26th September, 1860. 

This invention relates to improvements in the class of sewing machines 
using a straight needle with a shuttle and feed wheel, such improvements 
comprising a means of giving motion to the needle with special regard to 
the formation and condition of the loop of the needle’s thread ; also means 
for taking up and tightening the thread, and means for actuating and 
regulating the feed. The needle bar is worked from a rotating crank or 
eccentric pin through a short link or connecting rod, to which rod is fixed 
the take-up finger or guide. The spindle or boss of the pin working the 
needle bar is itself actuated by means of cranks or eccentric pins, and a link 
from the first motion spindle, which is placed a little to one side. By these 
means a peculiar varying motion is imparted to the needle, making it pause 
whilst the shuttle is being passed through the loop. By a link from the 
crank of the first motion spindle a rocking motion is given toa spindle which 
throws the shutile, and also actuates the feed, the feed being effected by 
means of a friction piece applied to the rim of the feed wheel. The lever 
carrying this friction piece is acted upon by a cam on the rocking spindle, the 
position of the cam being adjusted by means of a serew acting in concert 
with a spring to give more or less feed movement at each stroke, as 
required. 

2352. A. F. Suerrarp, Moorgate-street, London, ** An improved method of 
and apparatus sor, plate printing.” — A communication.—Dated 28th 
September, 1860. 

This invention consists in certain improvements in copper-plate printing 
or plates which have the des figure, or pattern to be printed sunk in 
their surfaces. Hitherto in this process the paper or other material to be 
printed upon had to be forced into the sunken or cut out portions of the 
plate, the sunken portions forming the pattern being first filled with ink. 
To do this the entire plate has to be covered with ink, which has to be 
carefully cleaned and polished previously to the application of the paper. 
This modeof printing, compared with the action of the common typographical 
press, is very slow and tedious, because, in the latter process, it is only 
needful to pass an ink roller once or twice over the types, the sheet is laid 
on and pressed, and the operation is complete. The object of this inven- 
tion is, therefore, to effect the operation in even less time than the typo- 
graphical press, and to finish the work with as much regularity and neat- 
ness as by the common copper plate method. For this purpose the patentee 
perferates the plate in which the design is sunk or engraved with holes or 
apertures, the number and size of these depending on the intricacy and 
complication of the design or pattern engraved on the plate. The block on 
which the copper plate is laid is channelled or grooved all over its surface, 
which grooves or channels run into and icate with an opening in 
the centre passing through the plate, and connected with a pipe leading 
from the ink reservoir containing the ink. The ink he makes use of is of a 
fluid nature, so as to be capable of passing freely through the channels and 
apertures both in the block and plate. The paper or other material is 
placed on the perforated plate, and, on the platen being brought down on it 
in the ordinary way (a stop cock in the pipe connected with the ink 
reservoir being opened by the machine itself) the ink runs down from the 
reservoir and enters the central aperture of the block and through the 
channels, then, passing through the holes in the copper plate, runs into the 
sunken or cut out portions forming the patterns or figures to be printed. 
The ink is then withdrawn by the action of a pump connected with and 
worked by the machine, which then forces the ink up into the reservoir 
again. The platen is then raised up and the sheet removed. 

2362. H. OFFERGELD, Ellendory, near Aix-la-Chapelle, ‘ Drumsand apparctus 
connected therewith for giving motion to shafts.”"—Dated 29th September, 














1860. 
This invention cannot be described without reference to the drawings. 


2364. T. Ronson. St. Helen's, “ Packing soda-ash and other matters or 
substances in casks and other vessels."—Dated 29th September, 1860. 

For the purposes of this invention the cask or other vessel is placed on a 
revolving platform, and when heavy it is preferred that such platform should 
have rails thereon to facilitate the movement of a truck on wheels moving 
on and off such platform, in which case the cask or vessel would be placed 
on the truck. The soda-ash or other substance is to be progressively 
allowed to descend from a mill, or from a suitable hopper or other vessel or 
chamber, into the cask or other form of receiver in which it is to be packed ; 
a ram or beater, mounted at the end of a suitable bar, is caused constantly 
to beat the substance as it is fed into the cask or other vessel. ‘Ihe bar of 
the beater is alternately lifted and dropped by means of a grooved lifting- 
cam and grooved wheel geared together, so that the cam at the points of its 
longer radii will lift the bar, whilst the bar will be allowed to drop at the 
points of the arm of the least radii; or a similar effect may be accomplished 
by means of two grooved wheels caused alternately to come together and to 
separate at intervals. The cam and the wheel are carried by a carriage 
which has a to-and-fro movement to the extent necessary to allow of the 
ram or beater to pass from side to side of the cask or other receiver, and such 
carriage, as well as the wheel and cam, receives motion from a shaft driven 
by a steam engine or other power. 

2367. E. STeaNB, Commercial-place, Brixton, “‘ Apparatus by the use of 
which the dropping or gullering of candles is prevented.” — Dated 1st 
October, 1860. 

The inventor places a hood or cap over the top of the candle (which hood 
forms the subject of a patent, No, 763, dated the 26th March, 1859), through 
the centre of an opening in which the wick passes. On the edge, ora little 
above or under the lower rim of the hood or cap, he affixes the ends of an 
india-rubber or other elastic strap or band, and he carries this elastic under 
the hee! of the candle, or on to, within, or under the rim of the candle-stick ; 
or he places a spring of any material which will act inversely to assist and 
draw home the cap under the candle, fixing such spring in a ring or other- 
wise in the candle-stick or to the bottom or heel of the candle. The hood 
being placed on the top of the candle, the ring containing the spring and 
elastic strap (or the strap when no ring is used) is drawn under the bottom 
or heel of the candle, and, as the candle consumes the hood descends, 
assisted and kept in position by the clastic apparatus, He sometimes makes 
within the hood or cap a groove more or less deep, into which is inserted a 
ring of any suitable metal or material ; this ring, attaining a greater degree 
of heat than the cap, causes the latter to slide downwards more surely.— 
Not proceeded with. 

2347. J. H. Jonnson, Lincoln’s-inn-fields, London, “ Forging and rolling 
metals.” —A communication.—Dated 27th September, 1-60. 

In carrying out this invention it is proposed toemploy suitably constructed 
rolls, according to the shape of the article to be produced, which rolls have 
a progressive alternating motion imparted to them, in lieu of a continuous 
rotatory motion, as heretofore; this progressive alternating motion is 
derived from a vibrating lever keyed on to a rocking shaft, which also car- 





ries a large wheel for transmitting its motion to the gearin of the 
rolls. The v ~— | lever is actuated by a rotating crank and connecting 
rod, and the gradual progressive motion of the rolls is obtained by increasing 
gradually the throw or stroke of the vibrating lever. 


2351. W. A. Martin and J. Purvie, Old Barge House Wharf, Upper Ground- 
ot, ** Mounting and giving motion to fire-bars."—Dated 28th September, 
For the purposes of this invention the fire-bars are supported at or near 
their centres in such a manner as to be capable of rising and falling when 
acted upon by suitable cams or levers. Beneath the front end of the bars a 
horizontal shaft carries a series of movable cams which project alternatel 
backward and forward. From each of these cams a connecting rod or lin 
passes up to the under side of the fire-bar above it. On giving a rocking 
motion to the cams by means of a lever handle the ends of each of the fire- 
bars rise and fall alternately, producing an oscillating or shaking motion 
which causes the ashes and clinkers to fall through between the bars, thereby 
clearing the furnace and promoting the combustion ofjthe fuel. When it is 
= required to give motion to the fire-bars the cam shaft is secured by a 
detent, 


2356. A. V. Newton, Chancery-lane, London, “ Obtaining impressions srom 





printing plates.”"—A communication.— Dated 28th September, 1860, 

The object of this invention is to expedite the process of “ plate printing.” 
To this end an ink of a fluid nature is injected into the recesses or sunken 
portionsof the plate through perforations made in the plate, the ink being 
injected into the plate with sufficient force, and while the paper or other 
substance to receive the impression is being pressed upon its face, to leave 
an impression on the paper corresponding to the configurations formed by 
the sunken portions of the plate. As soon as an impression has been given, 
the ink is withdrawn from the recesses of the plate in order to admit of the 
adjustment of a succeeding sheet, and a repetition of the operation.—Not 
proceeded with. 

2370. C. Hurst, Kennington, and H. Horsey and G. Baker, Bricge-street, 
Soutlacark, “‘ Syphon and other taps.”—Dated 1st October, 1860. 

* This invention comprises four distinct improvements in taps or cocks 

employed for drawing off liquids. The First improvement consists in 

adapting to the front or side of taps or cocks generally a safety lock, com- 

posed of a small serew plug or pin, the head whereof is formed square, or of 


any other shape to receive a key ; a boss or projection is caston or affixed . 


to the taps, in which is formed a hole to receive the said screw plug and 
key ; the opposite end of the said plug is intended to take into a hole in the 
stem of the main plug of the tap or cock, and in that part thereof on which 
fits the key employed for turning said plug for opening and closing the 
aperture in the tap. The Second improvement consists in adapting a steel 
or iron screw with a large head to that part of taps or cocks which are 
intended to be struck for driving same into a barrel or cask ; the aforesaid 
screw,.When applied to an ordinary tap or cock, is intended to prevent 
mauling of the tap, and, when applied to a syphon tap, the said screw serves 
the double purpose of stopping the horizontal aperture in the tap, and by 
thus making the head of the screw large, instead of employing a screw with 
asmall head as heretofore employed, rivetting of the head by striking thereon 
is thus prevented. The Third improvement relates to syphon taps only, and 
consists in forming the opening employed to admit atmospheric air into the 
tap about half an inch in height from the bottom of the outlet opening, by 
which the liquid to be drawn off is directed intothe vessel intended to receive 
it, instead of squirting out sideways, as is at present the case in syphon 
taps or cocks. The Fourth and last improvement consists in cutting a screw 
about the bottom of the outlet opening of taps or cocks generally, for the 
purpose of attaching to the same a taper piece of metal to be used in 
bottling off the liquids, 

2371. M. Henry, Fleet-street, London, * Gas meters."—A communication.— 
Dated \st October, 1860, 

In gas meters as at present constructed, if there should be loss or waste of 
gas by escape or leakage when the burners are closed or turned off, the 
meter operates, it is true, but too slowly to perceptibly indicate or measure 
this loss or waste. Now, the object of this addition to or improvement in 
gas meters is to indicate and measure such loss or waste as may so arise from 
escape or leakage. For this purpose the inventor proposes to furnish the 
meter with a dial or graduated or index plate, or set of divisions marked 
specially therefor, having a pointer: travelling over it to which motion is 
communicated from the ordinary axis or motion transmitting instrument of 
the meter, but in such manner, or at such rate, that the motion may be 
sufficiently rapid to indicate distinctly, and measure perceptibly, by the 
division in the dial or plate, the said waste or loss, which may be done by so 
contriving the connections for working the pointer that the motion com- 
municated to it may be much more rapid than the ordinary motion of the 
meter.— Not proceeded with, 

2376. R. Wuirram, Accrington, “ Pentagraph wachines.”—Dated 2nd Octob« % 
1860. 

The patentee claims the application of the peculiar arrangement of 
machinery or apparatus described for holding steel or other metal surfaces 
intended for dies in the same or a similar position as the copper or other 
metal rollers employed in printing calicoes or other surfaces are now held 
in all pentagraph machines, so that the dies will receive on their surfaces 
designs in every respect the same as would otherwise be imparted to such 
copper or other metal rollers. 

2377. B. H. F. MAcNAMARA, Great Yarmouth, “ Floating breakwaters adapted 
Sor the facile and economic formation jof harbours of refuge, &c.”— Dated 
2nd October, 1860. 

According to this invention"large enclosed hollow cylinders or pontoons of 
suitable lengths, constructed of wood or metal, or of wood coppered or 
covered with zine, are floated and moored end to end, and linked together 
in a line with their axes, with a strong coupling fitted with a large iron 
drum keyed on a strong axis provided with friction rollers let into the outer 
edge, so as to reduce to the minimum the wear of the mooring shackles, 
and to facilitate rotary motion in the said pontoons. The pontoons are 
divided into water-tight compartments by at divisions as may be deemed 
requisite or necessary for securely guarding against accident. The ends 
are constructed solid, and rounded so as to allow of the greatest play and 
flexibility when acted upon by the shortest wave. The axis of the said 
drum coupling is connected with the axis of the pontoon by means of a 
strong double link or shackle. The axis of the pontoon works in a chamber 
fixed in the end of the pontoon provided with a solid head fixed solid to 
prevent extension. The said chamber is provided with vulcanised india- 
rubber packing at each end to act as a double buffer, and counteract any 
injurious action between the pontoons. The said cylinders or pontoons 
carry a diagonal cradle consisting of two lines of piles strongly framed 
together, and suspended from the cylinders on each side, properly braced 
and provided at the points of contact and suspension with large iron fric- 
tion rollers fitted to and working on bands of case hardened iron fixed 
round the said cylinders, soas to lessen the wear of the same, and allow the 
framework to oscillate freely. The lower ends of the said piles are weighted 
so as to keep the breakwater in a vertical position. The upper portion of 
the two lines of piles forming the breakwater, and over the pontoons, may 
be so framed as to allow of a water-tight sloping deck, and a communication 
underneath to afford facility for periodical examination. These floating 
breakwaters are intended to be placed in one or two lines, which may be 
arranged in a circular, oval, triangular, oblong, half-snoon, polygonal, or a 
straight line, as may be required ; the framing of the inner line of break- 
waters is to be closer than the framing of the outer line, and may be close- 
sheeted if advisable. 

2380. E. Steane, Commercial-place, Brixton, and F, Pawana, Esher-street, 
Lambeth, “ Preventing candles dropping or guttering.” — Dated Ind 
October, 1800, 

In carrying out this invention the inventors propose to make a ring or 
tube of metal, or any suitable materal, which will, when in use, encircle the 
candle ; from this ring or tube a bent arm or bent arms or standards will 
rise. Attached to the arm or arms will be a small tube through which the 
wick of the candle is to pass, and from the top of this tube raaii of four or 
more pieces of metal will project at right angles with the tube, to hold or 
support a piece of talc, or other transparent material, such as glass, to be 
laid on the radii when the candle is to be moved (alight) from one place to 
another, or when the lighted candle is exposed to strong draughts of air, 
The whole apparatus descends on the candle as the latter is consumed by 
the flame.—Not proceeded with. 

2382. H. C. Rusu, Spencer-road, Putney, “ Fences for railway platforms."— 
Dated 2nd October, 1860. 

In carrying this invention into effect the inventor provides at the edge of 
the platform a movable fence, which, when in place, wil] guard persons from 
slipping down on to the roadway, and when a train has arrived will disappear 
and allow free access to the carriages that have come alongside, In carrying 
out the invention he forms the fence in lengths, and supports the top bar 
thereof by jointing it to rising and falling arms that work on fulcrum pins 
projecting horizontally from the front of the platform. At given distances 
apart he attaches posts to which the top bar of the fence is secured when 
raised to its elevated position by catches or staples.—Not proceeded with. 


2384. G. Ruoprs, Albemarle-street, and J. Symn, Bishopsgate-street, London, 
** Improvements in tent frames, and in rendering coverings for tent Srames 
and other tertile fabrics and jsibres and surfaces waterproof.”—Dated 2nd 
October, 1860. 

These improvements in tent frames consist in forming them of rigid 
upright posts, beams, or columns, united at top by hinges or bands to other 
rigid posts, bars, beams, rafters, or otherappliances, which, when in position, 
or when the tent frame is erected, are fixed at an angle more or less acute 
with the upright posts to form the roof of the tent, and which are all 
united at their upper ends by joints or hinges to an open loop ring, or other 
suitable appliance of any desired form or shape. Or they may be hinged, 
or otherwise secured to a solid or hollow block made of wood or metal, or 
of the two combined, having a hole formed in the crown or head-piece for 
the purpose of ventilation. Or the sloping beams, bars, or rafters on one 
side may be hinged to the sloping beams, bars, or rafters on the opposite 
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side. The , beams, and roof are secured in their respective positions 
by means of bars or strutts hinged or otherwise attached to the inner face 
or faces of the uprights, and attached to the undersides of the sloping 
beams or other available parts of the frame. The lower ends of the uprights 
are stepped, where convenient, in blocks of stone, wood, metal or masonry, 
otherwise they are driven a short distance into the ground. Eaves, lines, 
and foot lines, composed of rope, metal, rope-wire, or other such like pliable 
materials, are carried round the upright posts at or near their tops and 
bottoms to afford stability to the tent frame, and partly the means of 
securing the tent covering to the frame. The improvements in rendering 
coverings for tent frames and other textile fabrics, fibres, and surfaces 
waterproof consist in coating or impregnating them with a solution 
obtained as hereafter stated. The patentees dissolve or obtain solutions of 
metals, ores, minerals, or their po any by treating them with an alkali, and 
by preference with ammonia. They obtain the solution of metal or metallic 
substance by first reducing it to a fine powder, which they place in a suit- 
able closed vessel, adding liquid ammonia thereto until the vessel is filled 
to about two-thirds of its capacity ; the metallic powder is left in the vessel 
for a period varying with the density of solution required. In some cases 
they add to the solution gun cotton, wool, or other fibrous or ligneous or 
gummy substance, lichens, or seaweed, which become more or less dis- 
solved. After being allowed to settle and become clear, the supernatant 
solution is drawn off, and is ready for use. The solutions vary in colour 
according to the substances acted on by the alkali, consequently different 
colours may be given to the threads or other substances immersed in, or 
surfaces painted or coated with the solutions. 

2385. J. Brokenswire, Bowmanville, Canada West, “‘ Pumps.”—Dated 2nd 

October, 1860. 

For the purposes of this invention, in constructing a pump two barrels, 
or cylinders are used ; at the lower end of each cylinder or barrel is a valve, 
and in each barrel or cylinder there is a bucket or piston with a passage 
through it, covered by a suitable valve. The two rods of the buckets or 
pistons are connected to the lever handle, one on each side of the fulerum 
or axis of motion of the lever handle, which extends a sufficient length on 
each side of the axis or fulcrum to admit of one or more persons taking 
hold near the two ends of such lever handle in order to work the pump. 
When making a double lift pump of the description above-mentioned of 
wood, it is preferred that it should be made in one stick of timber, by 
forming the two cylinders or barrels parallel with each other and with the 
centre of the stick of timber, and the suction pipe leading thereto is formed 
up the centre of the stick, so as to connect both barrels or cylinders with 
the suck pipes. 

2389. T. Jounson, Leicester-squore, Westminster, “ An improved tobacco 
ipe.”"— Dated 3rd October, 1860. 

s invention consists of the bowl being fastened into the stem with a 
cock instead of a screw, and a cavity formed under the centre of the bottom 
of the bowl containing a piece of some porous material, such as pumice- 
stone, for absorbing the oil as it passes from the tobacco with the smoke, 
and a hollow bulb at the serew end of the mouth-piece containing some 
porous material, also to absorb the oil from and purify the smoke before it 
enters the mouth of the smoker, which invention may be applied to a pipe 
of any material.—Not proceeded with. 

2390.3, Rowinson, Rochdale, “ Improvements in machinery, commonly called 

log-fra mea for sawing timber.”—-Dated 3rd October, 1860, 

This invention relates to a machine which may readily be transported 
from place to place, and may be used without the support of walls or other 
permanent erections. To this end the inventor constructs the operating 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tue Busrness at THE Quarterty Meetincs: More Pig Iron Sold— 
Bustxess Stxce: Inquiries: Low Rates—Tue Taree Tarirrs: 
The Morrill: The Proposed Southern: The Canadian— Coat TRAve 
—Binwincuam General Trave: Slight Improvement—ANoTHER 
FAmLure, 


Tue failure has been announced of Mr. Jonathan Ketley, of Soho, 
railway carriage builder, and in the coal and coke trades, on whose 
behalf a petition has been filed under the Private Arrangement 
Clause of the Bankruptcy Act. The difficulties are said to have 
arisen in consequence of bad debts to a large amount made in 1857, 
and others since thattime. The amount of the liabilities is estimated 
at £20,000. 

In the Birmingham Bankruptcy Court, on Monday, Mr. E. Burnsley, 
gas tube manufacturer, of Rowley Regis, came up for his last exami- 
nation. It transpired, however, that his balance sheet had not been 
filed ; and whilst adjourning the meeting, the commissioner refused the 
bankrupt his allowance until he had filed the document. On the 
same occasion Mr. L. Levison, hardware merchant, of Leamington, 
came up for his last examination, but in his case also the meeting 
adjourned, a disputed adjudication in the matter of Messrs. 
Vives and Co., the bankrupt’s partners, in South America, being 
still under discussion. The meeting of Messrs. Vives and Co. had 
also been adjourned till that day; and the meetings in both cases 
were adjourned till the17th of June. 

The Quarterly Meetings have terminated much more satisfactorily 
than it had been expected they would. The sales of best Stafford- 
shire pig-iron were’ more numerous and for larger quantities than for 
several quarters past; generally the prices current three months ago 
were obtained by the makers, but for inferior iron the producers had to 
submit to a considerable reduction in the few sales that were 
effected. 

Mr. Edwin Sparrow, a metal broker of Birmingham, has published 
a tabulated statement showing the new tariffs of the Southern and 
Northern Confederacies, and also that of Canada, in connection with 
the price of iron and certain descriptions of iron and other metal 
goods. It has, however, been recently stated that the last Legislative 
Act in connection with the Southern Tariff will not take place—if, 
indeed, then—until the reunion of the Confederated Congress in 
May next. “ Meanwhile the old tariff, at no special higher rates, is 
to remain in force.” ‘The tariffs on the under-mentioned articles are 
thus compared :— 








Price in | Southern | Morrill’s | Canadian 


England. | Tariff. Tariff. | Tariff. 





parts and the framing in such a manner that they constitute a hine com- 
plete in itself, and provided with wheels for the purpose of enabling it to be 
moved from place to place in its complete form, The machine he provides 
with a foundation beam or plate, which is capable of being lowered so as to 
afford a solid bearing upon the ground ; this may be done by sinking the 
wheels. The main shaft he provides on each side with a fly-wheel, one of 
which is used to receive the belt for driving the machine.—Not proceeded 
with, 

2406. H. Fey, Crosa-street, Wilderness-row, London, ‘‘ Signal lamps.”—Dated 

4th October, 1860. 

This invention consists in the application of signal-lamps of reflecting 
truncated cones, both inside and outside the coloured glasses of the lamp, 
whereby great power of light is produced even with a «mall hand lamp.— 
Not proceeded with. 
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Tuames Embankment. — A large number of plans for the em- 
bankmnent and improvement of the river Thames have been sent into 
the commissioners appointed to inquire into this important subject, 
and it is understood that they will commence their labours forth- 
with. 

Tur Navy.—From the quarterly return of the strength of the 
British navy, just published under the direction of the Lords of the 
Admiralty, it appears that there are fifty-five vessels of war now in 
course of construction at the several royal dockyards, with an 
aggregate of 1,637 guns, and 12,010-horse power, and many of them 
in a forward state for launching. 


Tne Mata AND ALEXANDRIA TELEGRAPH. — Messrs. Ford and 
Laws, telegraph engineers, have returned to Malta from the coast of 
Barbary, whither they had proceeded for the gy of selecting a 
landing-place for the electric cable about to be laid between Malta 
and Alexandria. The points at which it has now been determined 
to land the cable are Bengasi and Tripoli. In Malta it will be 
landed at Marsascirocco (St. George's Creek), and arrangements for 
this purpose are being made. ‘The land line will pass between Casal 
Asciak and Casal Zeitun by Casal Tarscien and Casal Paola, through 
the Marsa, into the town. The wire will be raised on the newly- 
invented iron tripod supporters, and not on wooden poles, as in the 
case of the Corfu and Sicily lines. 


Srarnep Grass.—This beautiful art, of which there are so many 
specimens in the ancient cathedrals, and so comparatively few in the 
more modern, received such a check at the Reformation as to have 
led to the supposition that the process of manufacture was entirely 
lost. ‘This was true to some extent, but a gradual revival, however, 
has since taken place, and an excellent specimen of the art has just 
been produced by Mr. Charles Gibbs, sen., of Marylebone-road, in 
the form of a memorial window to the late Ear! Waldegrave, which 
has been placed in the chancel of All Saints Church, Hastings. The 
subject is the Crucifixion, and thirty figures are finely depicted, the 
various effects in which are produced by embodying the colours in 
the substance of the glass while in a molten state, by which process 
they can never fade or be liable to the same contingencies as enamel- 
ling or painting on glass. 

Acapemy or Scrences.—At the last sitting a letter was read from 
M. Valz, the director of the Observatory of Marseilles, giving the 
provisional elements of the 63rd telescopic planet Ausonia, dis- 
covered in February last by M. de Gasparis. These elements are as 
follow : — Period, 14°439th February, 1861, mean time of Marseilles ; 
longitude of perihelion, 268 deg. 56 min.; mean ano naly, 270 deg. 
35 min.; ascending node, 338 deg. 21 min.; inclination, 6 deg. 
31 min.; angle of eccentricity, 10 deg. 47 min.; sem’-axis major, 
24716; mean diurnal motion, 91314 sec.—M. Damour sent in a 
paper on certain natural combinations of metals in tle auriferous 





districts of French Guiana, On the banks of the Appronague nuggets | 
weighing as much as 100 grammes and 120 grammes (from 3 ounces | 


to 4 ounces troy), had been found. They generally contained about 
96 per cent. of pure gold, but in some the proportion was less, and 
the gold was found to be mixed with about 10 per cent. of silver, and 
a small proportion of copper. In one case M. Damour had found 





a mixture of gold, silver, platinum, and copper, the first instance of | 


the kind in the mineral kingdom. These various metals had not 
been exposed to a heat sufficient to melt them into an alloy ; nitric 
acid, in carrying off the silver and copper, left the gold ina spongy 
state, interspersed with small needles of pure platinum. In another 
specimen tin in a metallic state was found associated with gold, a 
circumstance previously observed in Siberia.—The secretary read a 
letter from Mr. Jackson, informing the academy that the Boston 
Society for Medical Improvement had appointed a committee of five 


of sulphuric ether for the purpose of producing anmsthesia, and that 
the committee in question called upon all the physfeians of different 
countries to favour it with the results of their individual experience 
on the matter, replying especially to the following questiors :-- 
“1. What kind of ether was used, whether pure sulphuric ether, or 
chlorie ether, or ether combined with chloroform? 2. What time 
elapsed between the inhalation and death ?”—-M. Raulin sent ina 
paper on the various geological phenomena which must have con- 
tributed towards the formation of the island of Crete, confirming 
M. Elie de Beaumont’s opinion of its connection with the Pyrenco- 
Apennine line. 
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Among the Birmingham and Wolverhampton general manufac- 
turers there is a little better feeling than existed at the time of our 
last. 

In coal there is less doing than was the case last week, but prices 
are firmly adhered to by the principal portion of the trade. In some 
cases prices are slightly reduced for immediate cash payments. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Tue Dock Works at Birkenneap: Report from the Assistant Engi- 
neer—W ATERWORKS AT BinKENHEAD—STATE OF TRADE: The North 
of England and the United States—Curar TeLeararny: Progress 
of the United Kingdom Telegraph Company—Docks at Hutt— 
Nortuern Topics: Jmmense Anvil: The Proposed Floating Break- 
water at the Mouth of the Tyne: The Tynemouth Chamber of Com- 
merce and the Harbours and Docks Loans Bill; Dredging Opera- 
tions in the Wear, Sc. 


Tue proceedings at the last meeting of the Mersey Dock Board 
were not without interest. A report was presented by Mr. 
Ellacott, the assistant engineer, on the present state of the dock 
works at Birkenhead. From this document it appeared that the 
depth of water in the Great Float is 26 ft., its bottom being 9 ft. 
below the old dock sill; that the whole of the piling and concrete 
foundations for the sluicing channels and lock entrance to the Great 
Float are completed, and the masonry is now progressing rapidly ; 
that the piling for the foundation of the south wall of the great low- 
water basin has been driven for a length of 260 yards, and the 
masonry of the wall on that side commenced, while a large portion 
of the north wall of the same basin has been built to the level of 
the old dock sill, or 28 ft. high from the foundation. A very con- 
siderable portion of the hydraulic apparatus for working the sluicing 
runs has been received, and is in course of being permanently 
fixed. Of the entrance and sluices 51,668 cubic yards of masonry 
have been done, leaving 37,510 yards to be done. Of the north and 
south walls 14,641 cubic yards have been built, and 60,794 yards 
remain to be done. For the coal trade accommodation two of the 
three hydraulic hoists have been erected, and the third is in course 
of erection. It also stated that the total sum expended on these 
works since they came into the hands of the board had been 
£838,968 14s. 3d. up to the present time. 

Birkenhead, ever active and aspiring, contemplates the erection of 
new waterworks, that is to say, the town commissioners represent- 
ing the Birkenhead public have such a project in hand. It is pro- 
posed to erect the new works at Flaybrick-hill, near Bidston, and 
their cost is estimated by Mr. Bateman, C.E., at £30,000. 

Rather a more hopeful feeling is apparent at Sheftield, better 
orders having been received from the United States, although the in- 
structions which have come to hand are on a restricted and com- 
paratively limited scale. 

Cheap telegraphy—to use one of the new words which have 





| mysteriously sprung into existence—will soon be an accomplished 


4s., 6s., &e., for a rapidly accumu- 
lating 20-word message—we | urdon, telegram—a simple shilling 
fee will frank a communication from Cornwall to Glasgow or Banfi- 
shire to Manchester. The United Kingdom Telegraph Company 
are rapidly constructing their lines, and ina few weeks a considerable 





fact. Instead of having to pay 2 











members to inquire into the cases of death attributed to the inhalation ! length of wire will be available for public use. The first pole in the 


Manchester district was fixed on the Bridgewater Canal bank yester- 
day week by Mr. Fereday Smith, general manager to the Bridgewater 
trustees, in the presence of a number of gentlemen interested in the 
matter, 

The bill promoted by the Kingston-upon-Hull Dock Company has 
passed the Committee of the House of Commons, to whom it was re- 
ane § it being clearly established that new and extended dock 
accommodation for the port of Hull has become necessary. The 
projected new works are to be under the management of a dock 
trust, and the Hull Town Council will have the option of taking the 
trust upon themselves. 





We group together a few topics from the extreme north. An im- 
mense anvil, cast for the manufacture of rifled cannon, has been 
removed from Mr. Morrison’s foundry, Ouseburn, to the Ordriance 
Works at Elswick. The casting, which is one of the largest ever 
attempted in Newcastle, weighed 34 tons, andthe wagon on which it 
was placed weighed 8 tons, making in all 42 tons to be conveyed 
through the streets of Newcastle. On leaving the foundry 33 horses 
formed the team; but when near half-way up the Cut Bank tho 
metal proved too much for the horse flesh, and 19 horses had to be 
added, making the team to consist of 52 horses. The sight attracted 
the attention of many hundred spectators. The Tyne Commissioners 
have been discussing a report by Mr. Walker on a floating break- 
water proposed by Admiral Taylor (noticed in a recent number of 
Tue Enorneer). Mr. Walker's general opinion, as given before a 
Committee of the House of Lords, in July, 1860, was that in situa~ 
tions where the seas were not heavy, it would be useful as a protec- 
tion to boats and small vessels; but he by no means thought that 
the entrance of the 'yne was one of those situations. Admiral 
Taylor stated the length of the structure was about 100 ft., which wag 
small for so exposed a position as the mouth of the Tyne, and would 
afford protection to but few vessels; so that he presumed he pro- 
posed to attach several of the structures together. He requested 
Mr. Messent to ascertain from Admiral Taylor the position in which 
he would place his breakwater; and he had given him a chart with 
lines extending five furlongs in length marked upon it by the 
Admiral, which showed that he proposed them in the outer ends of 
the north and south piers. The floating breakwater in these situa- 
tions would, while they stood, tend to break the heavy seas, and give 
wep protection to vessels within them, Mr. Walker believed, but 

1¢ had serious doubts (considering the difficulty of providing suffi- 

cient moorings) whether any strength of timber or iron would long 
resist these seas. Although his opinion was thus unfavourable as to 
the fitness of floating breakwaters for the mouth of the Tyne, as 
regarded strength to resist the heavy seas, and ultimate economy, 
he should be glad that an opportunity be given Admiral Taylor to 
make the experiment at the T'yne or elsewhere. As schemes for 
floating breakwaters had been proposed by so many gentlemen, it 
was natural for him to think that he might be in error, and might 
have a strong prejudice in favour of stone. He did not advise the 
commissioners making the experiment at their own expense; but 
he recommended their giving Admiral Taylor and his friends every 
facility in their power for making it. The report was unanimously 
confirmed.—The Tynemouth Chamber of Commerce have been con- 
sidering the provisions of a bill now before Parliament to enable the 
Exchequer Loan Commissioners to grant loans of money on easy 
terms in aid of the construction of docks, as well as for harbour im- 
provements. The chamber resolved to petition in favour of the 
bill, recommending that the commissioners should be authorised to 
make advances to the extent of £500,000 (instead of £100,000 as pro- 
posed), subject to the approval of the Admiralty and the Board of 
Trade. The river Wear Commissioners are prosecuting some con- 
siderable dredging operations in that important stream. The result 
of the works, which are principally being executed at Hylton, is that 
1,000 tons a day are dredged from the Wear by the powerful machines 
of the commissioners ; the tidal scour of the river has been increased, 
and the bar is now in a more satisfactory state than it has 
been for some years, The important appointment of mining 
engineer to the Duke¥of Northumberland, rendered vacant by the 
death of Mr. T. J. Taylor, has been conferred on his brother, 
Mr. John Taylor, hitherto mining enginecr to the Haswell Coal 
Company. 








PRICES CURRENT OF METALS. 
British a = Free on Board; Foreign in bond.—Extra sizes 
are charged for at the rates agreed by the trade. Broke is not 
charged for buying except on Foreign Tin. ~— , 
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Raits.—There has been several inquiries this week for the Continent 
which has imparted a little firmness to the market. 

Scorcu Pig-1n0N has improved considerably since our last report, prices 
having advanced from 47s. 9d. to 49s., which was the closing price last nigh t 
for mixed Nos. Warrants cash, and 50s, for three months open. 

SrELTER is without alteration. 

Correr somewhat firmer. 

LEAD continues dull of sale. 

Tix.—English is flat. The high price in Holland has had the effect of 
keeping up prices of foreign here, although the demand is but small. 
Banca is quoted nominally £124 to £125, and fine Straits £116 10s. per 
ton, 

MOATE AND CO., 65, Old Broad-street, London. 

April 18th, 1861. 
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Moxey Orpers.—In the last twenty years the post-offices of the 
United Kingdom have paid 92,008,305 money orders; the sum thus 
paid was £177,779,006. The loses by irrecoveral!e arrears due from 
postmasters and others have been but £5,292, and nearly £4,000 
went in two bad debts at Barnet and in Jersey; since 1850 the 
losses have been less than £300; sums amounting to £282 remitted 
on money-order account have been lost in transmission through the 
Post-oftice, and sums to the amount of £291 have been paid on false 
signatures and afterwards made good to the proper parties. The 
whole loss in the twenty years, £5,965, has been taken from the 
proceeds of unclaimed money orders 
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INSTITUTION OF CIVIL ENGINEERS. 
April 16, 1861. 
Georce P. Bipper, Esq., President, in the chair. 


THE paper read was “On the Floating Railway across the Forth 
and Tay Ferries,” by Mr. William Hall, A.1.C.E. 

The works described in this paper were undertaken in connection 
with the Edinburgh, Perth, and Dundee Railway, for the purpose of 
establishing an unbroken communication between Edinburgh and 
the country north of the Tay, by which goods (and even passengers 
if required) could be conveyed across the Ferries, without removal 
from the wagons. 

One of the chief difficulties which had to be overcome arose from 
the difference in the levels of low and high water, averaging 16 ft. 
at spring tides. Several plans were proposed; among others hy- 
draulic and steam cranes to lift or lower the wagons, but it was 
considered that this would be too slow a process, as well as be liable 
to damage the wagons. Another design proposed girders 100 ft. in 
length, having one end hinged on shore, and the other attached to a 
floating caisson, to rise and fall with the tide; but, owing to the ex- 
posed situation, this would have rendered necessary the construction 
of costly projecting piers and jetties. 

The works actually carried out at the Forth Ferry consisted, on 
the east, or sea-side of the piers at Granton and at Burntisland of a 
slipway, having an inclination of 1 in 6, and constructed of solid 
masonry. Rails were laid upon this slipway, on which traversed a 
heavy platform, of a wedge shape, the upper surface being always 
horizontal. ‘This platform was 65 ft. in length and 21 ft. in breadth, 
and was formed of a wooden framework, having four main longitu- 
dinal timbers, into which rails were sunk. The platform rested 
upon twenty-four cast-iron wheels, each 30 in. in diameter, with a 
flange cast on the middle of the rim, so as to allow the wheels to 
bear evenly on both sides of the rails. ‘To the sea-end of this tra- 
velling platform were attached, by means of universal joints, four 
wrought-iron trough girders, for spanning the distance between the 

latform and the stern of the vessel. The girders were raised or 
lowered, as required, by two powerful winch crabs, placed on a 
staging elevated above the platform, at about the middle of its length. 
The two chains, one on each side, for lifting the girders, were 
passed round the barrels of the crabs, and thence over two derricks 
to the ends of the girders, counterbalance weights being attached to 
the other ends of the chains. ‘l'o provide for the safety of the plat- 
form, in the event of the fracture of the hauling chain, two lines of 
racks were laid along the surface of the slipway, into which worked 
palls, attached to the axles of the wheels. Steel points, turning on 
hinges, were attached to the ends of the girders, and also to the pier- 
ends of the main timbers of the platform, to prevent an abrupt tran- 
sition of the wagons to or from the vessel. Each of the universal 
joints, by which the girders were attached to the platform, con- 
sisted of a bolt or pivot, 34 in. in diameter, the middle of which was 
ball-shaped, and worked in a corresponding portion of a cup, or 
socket. This socket was circular, and was made in two parts, 
having a projecting collar and flanges, which were clipped by, and 
bolted to, the plates fixed to the main timbers of the platform. The 
socket was shaped in a radial form, to allow the pivot full play, and 
to admit of the ends of the girders moving 3 ft. on each side. By 
these means a range of position was obtained to the extent of 6 ft., 
to compensate for the pitching or rolling of the vessel. 

A stationary steam engine, of 30-horse power, similar to a locomo- 
tive with the wheels removed, was fixed on the quay for raising or 
lowering the platform, and for drawing the wagons off the vessel. 
On the crank-shaft of the engine was fixed a pinion working into a 
wheel, on the shaft of which were three winding drums, one placed 
in the middle of each line of rails, and one in the centre of the inter- 
mediate space. ‘The winding drums were 2 ft. 10 in. in diameter, 
with flanges, on the periphery of which wood was bolted, and round 
which there was a wrought-iron friction band acting as a brake. 
The speed of the engine was decreased by toothed wheels and 
pinions ; seventy strokes of the engine giving thirty-five revolutions 
to the drums, and, by other intermediate wheels and pinions, three 
revolutions and one-fifth to the chain wheel. The weight of the 
platform was about 70 tons, and it was moved up and down the 
incline at a velocity of 18 ft. per minute. 

The steam vessel, named the Leviathan, for conveying the goods 
traffic across the Forth, was built by Mr. R. Napier. 1t was con- 
structed of iron, 175 ft. long, 54} ft. in breadth over, and 34 ft. 
between the paddlewheels, with 11 ft. depth of hold. The draught 
of water when loaded was 6} ft., and when unloaded 47 ft. ‘lhe 
vessel was propelled by two steeple engines, each working its own 
paddle, of the collective nominal power of 210-horse power. On 
the deck there was standage for three lines of wagons, the end ones 
on each line being “scotched.” ‘The description of rail used 
throughout was the inverted bridge-rail, weighing 53 lb. to the 
yard, the same as on the Granton Pier; and they were sunk into 
the longitudinal timbers so as to be flush with the surface of the 
deck. 

The works at Granton and Burntisland on the Forth, including 
the slipways, platforms, stationary engines, and gearing, cost 
£10,000, and the Leviathan, complete, £16,226. The working 
expenses for six months ending July last were £768 for the sta- 
tionary engines and machinery, and £1,305 for the vessel. 

The Leviathan generally made from four to five double trips, a 
distance each way of 5} miles, in the day of twenty-four hours, and 
could take from thirty to thirty-five wagons at a time. During the 
last six months 37,618 trucks had been so conveyed across the 
Forth. The time occupied in making a single trip was twenty-six 
minutes, and the operations of loading and unloading were per- 
formed in from five to eight minutes. 

At the Tay Ferry some modifications, suggested by experience, 
were made. The inclination of the slipway was 1 in 8, and it was 
formed of timbers resting upon wooden piles. The length of the 
ferry was only jths of a mile. The vessel the Napier was 140 ft. in 
length, 403 ft. in breadth over, and 22 ft. clear between the paddle- 
wheels ; and she was propelled by a pair of oscillating engines of 
112-horse power. There were two lines of rails on the deck, with 
standage for fifteen wagons. ‘The vessel made from six to seven 
double trips, and carried on an average 180 wagons per day. The 
works cost, including the slipwé platforms, stationary engines, 
and gearing, £8,800, and the vessel Napier, complete, £9,182. 

These works were designed by Mr. Bouch, M.1.C.E., and were 
executed under his directions by the author; Messrs. Anderson 
being the contractors for working the Ferries. 

In conclusion the author remarked that the “ Floating Railway” 
might be adopted with advantage in all places where the expense of 
a bridge or a tunnel offered an insurmountable obstacle, or where 
the navigation would not admit of interruption by the erection of a 
bridge, as at the Mersey and Bristol Channels, and across the Straits 
of Dover. 








April 23rd, 1861. 
Gerorce P, Broper, Esq., President, in the chair. 


Tue paper read was on “ The National Defences,” by Mr. G. P. | 


Bidder, jun., B.A. 

The author commenced by stating that it was not his intention to 
offer any opinions or to propose any schemes of his own, or to 
dogmatise on those of others; but merely to bring together and 
arrange the several questions requiring consideration, so as to 
facilitate their discussion. he subject was one of intricacy, from 
the changes which modern improvements were necessitating in the 
art of warfare and in the means of defence, as well as from the 
apparent want of any clearly defined principles of construction. Its 
importance was undeniable, and might be judged of from the fact 
that during the last eight years £29,000,0U0 had been expended 
in the maintenance and reconstruction alone of the navy—about 
£8,000,U00 representing the value of new ships—besides which 
£12,000,000 had been receutly voted for the construction of military 
coast defences, 

The first question which arose was, whether reliance should be 





placed on the navy alone, and the energies of the country be devoted 
to the task of rendering it of such a character and strength as would 
ensure to Great Britain the mastery of the seas, especially of those 
surrounding these islands; or, whether a part of the resources of 
the nation should be employed in providing a supplementary protec- 
tion to the shores, by means of land fortifications. The insular 
position of Great Britain rendered it on pean | liable to invasion, at 
a great number of points, which could not all be protected by land 
fortifications. But, an enemy making such an attempt must have 
ample means of transport, as well as convenient ports of embarka- 
tion. Now, on the French coast there were but three ports fit for such 
a purpose—Cherbourg, Brest, and L’Orient; and there were not any 
others between the Catteget and the Coast of Portugal excepting 
Flushing. Again, if the Russian fleet desired to combine with that 
of France it would have to force a passage through the Straits of 
Dover, or sail round the whole of the island. The substitution of 
steamships for sailing vessels, while it increased the rapidity and 
certainty with which troops could be transported, at the same time 
augmented the efficiency of a marine force in protecting a given 
extent of coast, and gave greater facilities for watching or blockading 
an enemy’s ports, as well as for conveying intelligence. ‘There was 
scarcely a point round the extensive seaboard of this kingdom 
without an adjacent port or harbour capable of being rendered fit, 
at a moderate cost, for the reception of vessels of war, for replenish- 
ing stores and ammunition. Added to which, the railway system 
would enable an unlimited supply of coal, of ammunition, and of 
warlike stores to be conveyed to these harbours, at the shortest 
notice; and would place the entire mineral and mechanical resources 
of the country at the disposal of the Government. These facts 
were important, as in future warfare a base of operations must be 
provided for a fleet, as formerly for an army, and the naval base 
must rest on an ample supply of coal. 

As the main strength of Great Britain lay in her exhaustless 
mineral resources and numberless harbours, so the chief strength 
of the power from which alone invasion might be feared lay in its 
enormous army. A good steam fleet interposed a barrier which 
must be destroyed before an invading expedition could be despatched 
with a chance of success. Such an enterprise as an invasion would 
seem hopeless in the face of a quick, vigilant, and powerful fleet. 
But, if that fleet were worsted, the enemy would have all the advan- 
tage of his superior military organisation. Such a contingency 
should be provided for by improvements in the coast lines of 
railway; and, if it occurred, the labouring power of the country 
should be employed in throwing up earthworks, in destroying roads 
and bridges, and in impeding the advance of an invading army—a 
service in which the members of the institution might be made 
eminently useful. 

It was contended that any attempt to protect the shores generally, 
by the erection of land fortifications, must be hopeless, on the ground 
of expense alone. ‘The question, therefore, reduced itself to the 
advisibility of fortifying the dockyards and arsenals, and possibly 
two or three other places palpably open to invasion. This could 
only be effected at great cost, and the forts, when erected, would 
require a large number of troops to man them. If the same amount 
of money were employed in the construction of additional ships of 
war, this end might be answered quite as effectually; and an attack 
on the arsenals could scarcely be contemplated so long as the 
Channel fleet remained intact. 

Assuming, then, that it was considered essential to render the 
Channel fleet as strong and as effective as possible, it was submitted, 
having regard to the modern improvements in gunnery, and the 
application of steam power to propulsion, that vessels of war should 
be adapted to utilise and develop, to the greatest extent, the peculiar 
resources of this country, iron and coal. That they should also be 
adapted to economise the actual supply of effective seamen. That 
they should be designed to attain the highest speed, cousistent with 
other qualities, by giving them finer lines and greater length, such 
as it was hopeless to attempt with the heavy, bluff: bows at present 
in favour. As to the material which should be used in the future 
navy, it had been proved that the present vessels were inadequate to 
support the additional weight imposed on them; and it was well 
known that there was an increasing scarcity of wood suitable for ship- 
building purposes. On the other hand there was, at home, 
an inexhaustible supply of iron, and the skilled labour for producing 
iron ships. The principal objections to the use of iron were then 
noticed; and it was remarked that the destructive effects of both 
shot and shell were now of much greater importance than the 
secondary effects produced by splinters. ‘The advantages in the use 
of iron were the greater strength attainable, the comparatively little 
repair and renovation required, and the freedom from danger, or loss 
by fire. 

The next point was the much-vexed question of the fortification 
of ships of war by means of iron plates. It had been ascertained 
that a thickness of iron of at least 5 in. was required to resist 
completely the heavier description of shot. It was clear that such 
a defensive armour would involve an immense addition to the 
weight of a ship, and must greatly impair her efficiency in other 
respects. Allusion was then made to the two notable examples 
of this system—the French vessel La Gloi, and the English ship 
the Warrior; the former of which was admitted to be a successful 
and formidable vessel, and the latter, although much larger, was 
but partially fortified, having her extremities unvrotected. This, 
it had been asserted, was to render her mcr? seaworthy; but 
if a necessity, which was more than dou'’-ul, it was a great 
imperfection in the system. It was clear that if the Warrior had 
been constructed of the same proportions, with plates throughout of 
the same thickness, she would have beer a faster ship and more 
seaworthy than La Gloire, on account of her greater size. It was 
also suggested, whether the removal of the spar deck would not so 
lighten the Warrior as to admit of the extremities being plated 
uniformly with the sides, without in any way impairing its 
efficiency. ‘The guns would then be worked entirely from the spar 
deck, free from the obstruction of smoke. The bulwarks might be 
made sufficiently high and staunch to afford complete protection to 
the men. In such a ship, it was contended, the spars and rigging 
should be of a subordinate description. But on this subject of the 
fortification of ships it was still a matter for inquiry whether the 
greatest general efficiency would not be obtained, by adopting the 
system of protective armour on a more moderate scale. 

Another point bearing on this question was, whether, owing to 
the greater range and accuracy of ordnance, naval engagements 
would not necessarily be fought at longer distances than formerly. 
As at long ranges the height of a target was more important than its 
breadth, this seemed to show the propriety of reducing ships to 
single decks, making them as low in the water as possible. 

lf these considerations were correct, it was submitted that they 
indicated, as the proper description of vessels be employed for 
Channel service, iron vessels built of great length, having tine lines, 
and considerable power to insure speed, and carrying an armament 
of very heavy guns on the spar deck alone. That they should be as 
low in the water as was consistent with safety, and be protected by 
plates of moderate thickness throughout their whole length, and 
that they should be fitted with spars and rigging of the lightest 
description. 

As to “steam rams,” it could hardly be doubted that, if properly 
constructed, and of sufficient size, power, and specd, their effect 
among a hostile fleet, especially a fleet of transports, would be ter- 
rific. Any attempt, however, to combine the qualities of a “ram” 
with those of a fighting ship would only impair its efficiency. The 
expense attending the construction of these “rams” would be very 
greut, and the service would be very dangerous; but still it might 
be advantageous to construct these “ rams,” if, by their means, three 
or four of the enemy’s ships could be destroyed before the “ram” 
itself. 

Attention was next directed to the best mode of dealing with the 
present navy, and of converting the old men of war into efficient 
ships. ‘Che usual plan was to lengthen them, and to putin powerful 
engines, and an armament of heavy guns of the same number as 
before; but it was suggested whether it would not be a wiser course 
to cut them down, so as to have all the guns on one—the spar— 








deck, and to dispense with the heavy spars and rigging. This would 
reduce the weight sufficiently to compensate for the addition of the 
engines, and perhaps to admit of the fortification of the sides; 
while, by bringing the vessel higher out of the water, it would 
give a finer line of floatation. 

It was noticed that the subject of the paper being “ The National 
Defences,” the observations on ships had been exclusively confined 
to those intended for service in the home seas; and were therefore 
es necessarily applicable to the case of vessels required for foreign 
stations. 














HEIGHTS OF MONUMENTS AND PUBLIC 
BUILDINGS. 


For purposes of reference and comparison, a reliable statement of 
the heights, in English feet, of various lofty monuments and public 
buildings, would be of great interest, if not of considerable value. 
Different authorities do not agree, however, as to the height of 
various well-known buildings, and this is almost equivalent to the 
fact that the heights of such buildings are not exactly known. Con- 
siderable confusion has undoubtedly arisen in consequence of the 
different standards of measurement adopted by various authorities, 
there being at least a dozen different standards of the “ foot,” some 
of which vary two or three inches from the British unit. If 
we are to credit history, the Tower of Babel, at Babylon, was the 
highest artificial structure ever erected, its altitude being stated as 
689 ft., while the Tower of Belus, also built in Babylon, is reported 
to have been 666 ft. high. The Great Pyramid at Gizeh is gene- 
rally believed to be the highest artificial structure in existence. This 
belief has been founded on the statements of measurements by 
M. Jomard and Mr. Perring, who, in addition to the present actual 
height of the pyramid—-450 ft. 9 in. above its true base—observed 
that the casing stones, which are still perfect at the bottom, would, if 
continued to the apex, have increased the height to 479 ft. according 
to M. Jomard, and to 480 ft. 9 in. according to Mr. Perring. 
Whether the casing was ever actually completed is doubtful, and the 
heights of 480 ft., or thereabouts, is therefore a trigonometrical 
presumption, if we may so term it; but, at all events, not a present 
reality. In its actual present height, as measured even from its true 
base (which is considerably below the ordinary surface of the ground), 
the great pyramid stands fifth or sixth in the list of the lofty buildings 
in the world. Before proceeding further it may be as well to state that 
there are at least three buildings in an uncompleted state, if not 
in actual progress, the intended height of which, when finished, 
will greatly exceed that of any completed building now standing. 
The cathedral at Mechlin has two towers, each 348 ft. high, but the 
original design included a spire upon each tower so as to increase 
their height to 640 ft. The Washington monument, at Washington, 
U.S., has been for some years in progress, and its intended height 
is 517 ft. The cathedral at Cologne will have, when completed, two 
spires, each 511 ft. high. 

The highest existing structure is, probably, the cathedral spire of 
Strasburg. the height of which is given variou y «8 465°9 ft., 468 ft., 
and 471 ft. English. The least of these m:is..sements is that 
adopted by the French Bureau of Longitude, an 1 we are to suppose 
that this is the height measured above the groun |, and not from the 
foundations, for, in the latter case, the chimney stalk at Messrs. 
Townsend's Chemical Works, at Port Dundas, Glasgow, would be 
actually the highest structure in the world, being 468 ft. above its 
foundations, and 454 ft. above the ground, ‘l'..e« himney of Messrs, 
Tennant’s works, at St. Rollox, near Port Vundas, is 447 ft. 6 in. 
high from its foundations, and 432 ft. 6 in. high above the surface of 
the ground. 

The spire of St. Stephen’s Church, at Vienna, is stated, on the 
authority of the Bureau of Longitude, to be 452 ft. 9 in. high. Other 
authorities have given it a few feet more, and its height has, indeed, 
been generally believed to be 465 ft. It is to be regretted that this 
fine old spire has been lately found defective, and it is not improbable 
that it may have to be taken down. The height of St. Peter's, 
Rome, from the pavement to the cross, is understood to be 458 ft., 
while the Bureau of Longitude give its height, “to the ball over the 
dome,” as 433 ft. only. At all events, St. Peter's, Strasburg spire, 
St. Stephen's, and Messrs. 'Townsend’s chimney are all higher than 
the great pyramid, whether the measurement from the foundations 
or that from the surface be adopted. It is questionable even if the 
spire of Antwerp Cathedral be notas high as the great pyramid, not- 
withstanding that the height of the former has been variously stated 
from 360 ft. to 466 ft. Even the spire of St. Michael’s, at 
Hamburgh, has been stated to be 456 ft. high. The Bureau 
of Longitude gives it 130 métres, and Antwerp spire 120 métres 
in height; but the rotundity of such numbers is somewhat suspi- 
cious, and suggests approximation merely. In the same way St. Paul's 
is set down at 110 métres, or 360 ft. ll in. in height; whereas its 
actual total height from its foundations is understood to be 404 ft., 
or the same as Salisbury spire. We are proceeding too fast, however, 
for the spire of St. Martin’s, at Lankient, is reputed to be 450 ft. 
high (the height of the great pyramid, again), although other autho- 
rities make it only 375 ft. If the height of an aqueduct, crossing 
a deep ravine, can be compared to that of a church or a chimney, 
the ancient aqueduct at Spoletta, which is 426 ft. 6 in. high, may 4 
named here. Amiens’ spire is 420 ft. high, and the principal spire 
of the cathedral at Chartres, itself on a hill, is 403 ft. ‘The two spires 
of the church at Lubeck are reputed to be 416 ft. high each, Tho 
tower of the Hotel de Ville, at Brussels, including the statue of 
St. Michael, which surmounts it, is 400 ft. high. The spire of 
Freiburg, in Baden, is variously stated as 330 ft. and 380 ft. high. 
The dome of the Cathedral at Florence is believed to be 380 ft. 
high, and the highest part of Milan Cathedral 370 ft. high, Tho 
tower at Cremona is believed to be 372 ft. high, and the Asinelli 
tower, at Bologna, now, 256 ft. high, was, before its partial over- 
throw by an earthquake, considered to be as high as that at Cremona, 
The height of the spire at Nordlingen is stated variously as 346 ft. 
and 870 ft. That of St. Michael's, Coventry, is 863 ft. high. 
St. Barberas’ spire, at Breda, is believed to be 302 ft. high; and tho 
Shoomadvo Temple, at Pegu, India, 361 ft. high. The Victoria Tower 
of the Houses of Parliament is 340 ft. high over all, the clock tower 
being 320 ft. St. Andrew’s spire, at Brunswick, is 318 ft., and that 
of Norwich Cathedral 315 ft. The tower of Lincoln Cathedral is 
300 ft. high. None of the other English cathedrals, besides thos» 
already named, have spiresas high as 300 ft. 


Exrort or Coau.—France took of us no less than 1,352,062 tons 
of our coals, cinders, and culm in the year 1860, and, large as tho 
quantity was, it was less than she purchased in the preceding year. 
Our other chief chief customers were:—Denmark, 418,556 tons ; 
Sweden, 214,729; Norway, 141,163; Russia, 356,496; Prussia, 
399,175; the Hanseatic towns, 539,468; Holland, 315,981; Spain 
and the Canaries, 452,479 ; Italy, 465,275; Turkey, 196,504; India 
(including Singapore), 280,417; China (with Hongkong), 189,119; 
the United States, 309,869; Brazil, 169,068; British West Indics, 
78,919; foreign West Indies, 175,557; British North America, 
150,565 tons. 

Tue Coat Trave.—In the year 1660, 10,720,716 tons of coals 
cinders, and culm were shipped coastways, from one port to another 
of the United Kingdom, an increase of 612,883 tons over the year 
1859; and 7,321,882 tons, of the declared value of £3,316,281 were 
exported, an increase of 314,853 tons over 1859, and of £46,268 in 
value. Jn 1850 the quantity exported was only 4,351,880 tons (less 
than half the export of 1860), the declared value of which was 
£1,284,224. But all these figures, relating to seaborne coal, deal 
with not very much more than a quarter of the total quantity raised; 
the bulk of it is brought into consumption without being shipped, 
and manufactures and population are attracted to the neighbourhood 
of the coalfields. ‘lhe quantity of coals brought into the metropolis 
in 1860 coastways was 3,573,377 tons = increase of 274,207 tons 
over 1859), and by inland navigation and land carriage 1,499,899 tous 
(an increase of 289,123), together 5,373,276 tons. Ten years ago 
the quantity was only 3,638,883. 
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IRON CONSTRUCTION. 


Tue Building News gives the following abstract of a paper read by 
Mr. William Stubbs, at the Liverpool Architectural Society, on 
Wednesday evening, April 3:— 

The golden age is past: we are now in the iron age. The frame- 
work of our country is iron; her sinews are iron. Through iron 
arteries her vital fluid is forced by the pulsations of a thousand iron 
hearts; her nerves are iron, stretching their wiry fibres in a network 
from the great brain, and flashing injunctions to the most remote 
extremities that are almost analogous to the dictates of the human 
will. This is the feature of our age. Glass may strive for partner- 
ship or follow in the wake, and share the glory of its elder brother; 
but iron must inevitably succeed to the title and honours of this 
century. It is only by directing the attention to it that the prevail- 
ing presence of iron in our daily lives becomes properly evident. 
Such things as railways and iron ships are too conspicuous to be 
noticed, and one seldom remembers that the lamp-posts are iron, and 
the iron roots from which they grow are spreading unnoticed for 
miles under our feet. What should we do without fire-grates and 
down-spouts ? What would joiner'’s work be without nails? Send 
a bagfull to the backwoodsman, and you may then learn to appre- 
ciate them properly. Even the humble scraper at the door is an in- 
vention that cannot be surpassed, and in the quality of fitness is 
unexcelled. The way to appreciate both nature and art is to keep 

our eyes open, and think about it. An architect usually has but 

ittle to do with iron until he finds it on the ground at his work, as 
it is almost impossible for him to attend at the melting to see if the 
metal is of the right sort; but in most cases it is usual to insert 
strong scarecrow clauses into the specifications about the particular 
mixture of cast-iron, the absence of cold shuts, and other ills that 
castings are heirs to; or perhaps the brand of the wrought- 
iron bars and plates is named, and, as a check upon 
both, test bars and tension per square inch mentioned. This 
is all very necessary for security; but, as [ have suggested, is, in 
practice, only the cave canem of the Romans, who seldom kept a 
dog that would bite. Almost the only power the architect has is to 
ascertain if the form of his casting is what he intended, unless by a 
few experienced taps he can judge of the metal by its ring, for ex- 
ternal appearances are very little to go by, if the airholes are neatly 
stopped up with lead or putty. Itis the same with wrought-iron, 
to a great degree; imperfect welding or rolling may be all concealed 
by a well-worked surface; and although the facilities for testing 
wrought-iron are greater than for cast-iron, there is still a perilous 
amount of uncertainty, for I have seen a piece of iron stand fifty 
tons well at one moment, and within half an hour afterwards break 
with a load of ten. Under these circumstances I feel justified in 
directing my attention to iron construction as a subject requiring 
much more elaborate study than construction with material whose 
acting force usually depends upon gravity alone. It may, however, 
be truly said that gravity is the ultimate source of all the strains 
that arise in building, but for cénvenience it is necessary to 
resolve the resultant into compression and tension. It was 
formerly usual to employ iron chiefly to resist the latter, but 
economy of space and length of bearing have brought in its 
services for both. The mere names of cast-iron and wrought- 
iron imply two separate sciences, which, in themselves, would 
take a lifetime to Jearn, and I can do little more in this paper 
than offer a few brief notes upon the main principles and difficulties 
in the more ordinary forms of iron construction which come within 
architectural practice. The first point to be considered in obtaining 
a casting is to find out accurately what it hasto do. This is, in some 
cases, easy, but more generally difficult, and frequently instances 
that appear simple are, on consideration, found to be complex. One 
common example may suffice to explain the sort of difficulty to 
which I allude. Suppose a shop front of more than the Building Act 
width, in which the inevitable column has to be fixed, and suppose 
that the proprietor, since he has to put one there, determines to make 
it work. ‘I’o effect this end, the beam is reduced in strength so that 
it would not carry the superincumbent weight unassisted, a portion 
of the weight falls upon the column, but how much? It is only a 
poor approximation to ascertain what the beam will-bear, and then 
say that the column carries the remainder. But suppose this to be 
done, itis not enough. Suppose the column to be in the position 
shown in the drawing, the greater length of the beam on the one 
side will have more deflexion than the other, and the strain on the 





cap of the column is greater on that side, thereby throwing a diagonal 
strain upon the column, for which it should be prepared. If cores 
were always in the centre, and cinders absent from the metal, or at 
least equally distributed through it, this preparation could be made, 
as it is found a column deflects in a definite station to a known 
power of the length and diameter. All this, however, is not 
done, ‘The usual plan is to look out for something nearly 
like the case in point, that has stood well, and—follow the leader. 
In the example before us such a course is as good a one as can 
be adopted, from the fact that the case is simple, and examples are 
numerous. It illustrates, however, the remark I commenced with 
—that an apparently simple case may, on reflection, turn out to pro- 
duce complex strains, and hence the difficulty of what work the 
casting has to do. In the production of an article in cast-iron three 
things should be borne in mind—firstly, the object and strength | 
required; secondly, how is it to be moulded; thirdly, how is it to | 
be fitted together. The paper then went into various details, and 
concluded as follows:—The practical man wants simple tools, and 
when the results are liable to so much uncertainty, an approximate 
result is sufficient to be a safe guide for an educated architect. I do 
not for a moment depreciate the utmost refinement of science. 
Science is always consistent with all successful practice; but I 
maintain that, although the architect may with care and skill work 
out the form of a casting most correctly according to theory, neither 
he nor the man who makes it will know much about it until it is 
smashed in two. Under these circumstances, then, 1 say that 
simple rules are sufficient; and, as an instance, | may quote one for 
the strength of pipes that has never been printed before, but which I 
am certain answers perfectly well for ordinary sizes. It is based 
upon the fact that a 10-in. pipe, 1 in, thick, will stand 100 yards 
pressure of water. The coincidence of 1-in, metal, 10 in, diameter, 
and 100 yards pressure, are suflicient. For every inch in diameter 
increase or deduct one-tenth of an inch, and for every yard of 
pressure add or deduct one-hundredth of an inch. For columns 
calculation requires care, as the circumstances vary very much, 
but a safe plan is to find the diameter of a solid column 
necessary to bear the compression, and then distribute the same 
area of metal in a tube to form a hollow one, and if the thick- 
ness of the metal is proportioned so as to be one-seventh of the 
external diameter, the strength of the column will be increased by 
more than half. ‘The diagram shows also a simple plan of doing 
this. The line B.C., which is simply a tangent touching the inner 
circle, is the diameter of a solid column, containing the same metal 
as the hollow one. A convenient example to remember, as a guide, 
is the remarkable fact that a column of this sort 10 ft. long, having 
an area of 10 in, of metal, will bear ten tons. These are the kind 
of rules which can be carried about for use at a moment's notice ; 
for, after all, it is really not so much what we know as what we can 
make use of that is valuable. 1 fear that the ambitious title which 
has, without sufficient caution, been affixed to this paper, has raised 
expectations which are now disappointed. The subject is so wide in 
its grasp, and requires so much elaboration to be perfect, that it has 
seemed more prudent to limit the illustrations to the simplest every- 
day examples, as the same principles govern both large and small 
undertakings. The capabilities of the material are immense, and it 
is a special blessing upon our island that it produces so plentifully 
the three important elements of its production—ore, coal, and lime. 
These have made our country the nursery-ground for mechanics to 
supply the whole world, and this character has become now natu- 
ralised to our race, The nation is made up of individuals as a faggot 
is of sticks. If we all, even to the smallest, try to do our best, and 
each one contribute his little power to the general strength, then, 
with ordinary care, we may still maintain our position as the work- 





shop of the world. 


GIRDERS, BEAMS, AND LINTELS. 


Tue following remarks on the strength of materials have been 
deduced by Mr. Charles H. Haswell (for the “Journal of the 
Franklin Institute”) from the experiments of Barlow, Buchanan, 
Fairbairn, Hodgkinson, Stephenson, Major Wade, and others. 

The transverse or lateral strength of any girder, beam, bres- 
summer, lintel, &c. &c., is in proportion to the product of its breadth 
and the square of its depth, and also to the area of its cross 
section. 

The best form of section for cast-iron girders or beams, &c., is 
deduced from the experiments of Mr. E. Hodgkinson, and such as 
have this form of section (X) are known as Hodgkinson’s. 

The rule deduced from his experiments directs as follows :—Area 
of bottom flanch, six times that of the top flanch. Flanches con- 
nected by a thin vertical web, only sufficiently thick to have the re- 

uisite lateral stiffness, and tapering both upwards and downwards 
rom the neutral axis; and in order to set aside the risk of an im- 
perfect casting, by any great disproportion between the web and the 
flanches, it should be tapered so as to connect with them with a 
thickness corresponding to that of the flanch. 

When girders are subjected to impulses, and are used to sustain 
vibrating loads, as in bridges, &c., the best proportion between the 
top and bottom flanch is as 1 to 4; asa general rule, they should 
be as narrow and deepas practicable, and should never be deflected 
to more than by of their length. 

In public ha ls, churches, and buildings where the weight of 
people alone is to be provided for, an estimate of 175 Ib. per square 
foot of floor surface is sufficient to provide for the weight of 
flooring and the load upon it. ; 

In store-houses and factories the weight to be provided for should 
be estimated at that which may at any time be placed thereon, or 
which at any time may bear upon any portion of their floors; the 
usual allowance, however, is for a weight of 280 lb. per square foot 
of floor surface. 

In all uses, such as in buildings and bridges, where the structure 
is exposed to sudden impulses, the load or stress to be sustained 
should not exceed from one-fifth to one-sixth of the breaking weight 
of the material employed, but, when the load is uniform or quiescent, 
it may be increased to one-third and one-fourth of the breaking 
weight. 

An open web girder or beam, &c., is to be estimated in its resist- 
ance on the same principle as if it had a solid web. In cast metals 
allowance is to be made for the loss of strength due to the unequal 
contraction in cooling of the web and flanches. 

In cast iron the mean resistance to crushing or compression and 
extension are as 5°5 to 1, and in wrought iron as 12 to 23; hence 
the mass of metal below the neutral axis will be greatest in these 
proportions when the stress is intermediate between the ends or 
supports of the guides, &c. 

Wooden girders or beams, when sawed in two or more pieces, 
and slips are set between them, and the whole bolted together, are 
made stiffer by the operation, and are rendered less liable to decay. 

Girders cast with a face up are stronger than when cast on a side, 
in the proportion of 1 to ‘959, and they are strongest also when cast 
with the broadest flanch up. 

The following results of the resistances of metals will show how 
the material should be distributed, in order to obtain the maximum 
of strength with the minimum of material :— 

To Tension. To Crushing. 

-. 23 tons, 12 tons. 
- 1, 3» 

{ Boy 51 ,, 
a 8 ” 37 »”» 

Hence, in a wrought-iron beam, the upper flanch should be as 
23 to 12, or 2 to 1. 

The best iron has the greatest tensile strength, and the least com- 
pressive or crushing. 

The relative strength of girders or beams, cast vertical or hori- 
zontal, is as 536 to 514, or as 1 to ‘96. 

The outline of a girder or beam, both in depth and width of bottom 
flanch, may be reduced from the required dimensions in the middle, 
or at the end, as the case may be, at points intermediate between the 
centre and supports, or end and fulcrum, to correspond to the weight 
or stress to be borne. 

When the top flanch, the thickness of the web, the length and the 
depth are unaltered, the web being thin, the strength of the girder 
or beam is nearly in proportion to the area of the bottom flanch. 
(See “ Inquiry of Samuel Hughes, C.E., &e.” Artisan, pp. 148-9.) 

The most economical constructions of girders or beams, with 
reference to attaining the greatest strength with the least material, 
are as follow :—The outline of their top, bottom, and sides should 
be a curve of various forms, according as the breadth throughout is 
equal, or the depth throughout is equal, and as the girder or beam is 
loaded only at one end, or in the middle, or uniformly throughout. 

When the girder or beam is fixed at one end and loaded at the 
other. 

1. When the depth is uniform throughout the entire length. 

The depth being uniform: The section at every point must be in 
proportion to the product of the length, breadth, and square of the 
depth, and as the square of the depth is in every point the same, the 
breadth must vary directly as the length; consequently, each side of 
the beam must be a vertical plane, tapering gradually to the end. 

2. When the breadth is uniform throughout the entire length. 

The breadth being uniform: The depth must vary as the square 
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oot of the length; hence the upper er lower sides, or both, must be 


determined by a parobolic curve. 

3. When the section at every point is similar, that is, a circle, an 
ellipse, a square, or a rectangle, the sides of which bear a fixed pro- 
portion to each other. 

The section at every point, being a regular figure: Fora circle, the 
diameter at every point must be as the cube root of the length, and 
for an ellipse, or a rectangle, the breadth and depth must vary as the 
cube root of the length. 

When the girder or beam is fixed at one end, and loaded uni- 
formly throughout its length. 

1, When the depth is uniform throughout its entire length. 

The depth being uniform: The breadth must increase as the 
square of the length. 

2. When the breadth is uniform throughout its entire length. 

The breadth being uniform: The depth will vary directly as the 
length. 

3. When the section at every point is similar, as a circle, ellipse, 
square, and rectangle. 

The section at every point being a regular figure: The cube of 
the depth must be in the depth of the square of the length. 

When the girder or beam is supported at both ends. 

1. When loaded in the middle. 

The constant of the beam, or the product of the breadth and the 
square of the depth, must be in proportion to the distance from the 
nearest support; consequently, whether the lines forming the beam 
are straight or curved, they meet in the centre, and of course the 
two halves are alike. 

The beam, therefore, may be considered as one of half the length, 
the supported end corresponding with the free end in the case of 
beams, one end being fixed, and the middle of the beams similarly 
correspond with the fixed end. 

1. When the depth is uniform throughout. 

The depth being equal: The breadth must be in the ratio of the 
length. 

2. When the breadth is uniform throughout. 

The breadth being uniform, the depth will vary as the square 
root of the length. 

3. When the section at every point is similar, as a circle, ellipse, 
square, and rectangle. 

The section at every point being a regular figure, the cube of the 
depth will be as the square of the distance from the supported end, 

When the girder or beam is supported at both ends, and loaded 
uniformly throughout its length. 

1. When the depth is uniform. 





The depth being uniform, the breadth will be as the product of 
the length of the beam, and the length of it on one side of the given 
point, less the square of the length on one side of the given point. 

2. When the breadth is uniform, 

The breadth being uniform, the depth will be as the square root 
of the product of the length of the beam, and the length of it on 
one side of the given point, less the square of the length on one side 
of the given point. 

3. When the section at every point is similar, as a circle, ellipse, 
square, and rectangle. 

The section at every point being a regular figure, the cube of 
the depth will be as the product of the length of the beam, and the 
length of it on one side of the given point, less the square of the 
length on one side of the given point. 


General Deductions from the Experiments of Stephenson, Fairbairn, 
Cubitt, Hughes, &c. 


Fairbairn shows, in his experiments, that with a stress of about 
12,320 Ib. per square inch on cast-iron, and 28,000 lb. on wrought- 
iron, the sets and elongations are nearly equal to each other. 

A cast-iron beam will be bent to } of its breaking-weight, if the 
load is laid on gradually, and 3 of it, if laid on at once, will pro- 
duce the same effect, if the weight of the beam is small compared 
with the weight laid on. 

Hence beams of cast-iron should be made capable of bearing more 
than six times the greatest weight which will be laid upon them. 

In wrought-iron beams the upper flanch should be larger than 
the lower, in the ration of 2 to 1. The breaking weights in similar 
beams are to each other as the squares of their like linear dimensions. 
That is, the breaking weights of beams are found by multiplying 
together the area of their section, their depth, and a constant, deter- 
mined from experiment on beams of the particular form under inves- 
tigation, and dividing the product by the distance between the 
supports. 

Cast and wrought iron beams, having similar resistances, have 
weights nearly as 2°44 to 1. 

The range of the comparative strength of girders, of the same 
depth, having a top and bottom flanch, and those having bottom 
flanch alone, is from having but a little area of bottom flanch to a 
large proportion of it, from less than one-half to one-quarter greater 
strength. 

A box beam, or girder, constructed of plates of wrought iron, 
compared to a single rib and flanched beam &, of equal weights, has 
a resistance as 100 to 93. 

The resistance of beams, or girders, where the depth is greater 
than their breadth, when supported at top, is much increased. In 
some cases the difference is fully one-third. 

When a beam is of equal thickness throughout its depth the curve 
should be an ellipse, to enable it to support a uniform load with equal 
resistance in every part; and if the beam is an open one, the curve 
of equilibrium, for a uniform load, should be that of a parabola. 
Hence, when the middle portion is not wholly removed, the curve 
should be a compound of an ellipse and a parabola, approaching 
nearer to the latter as the middle part is decreased. 

Girders of cast iron, up to a span of 40 ft., are cheaper than of 
wrougbt iron. 

Cast-iron beams and girders should not be loaded to exceed one- 
fifth of their breaking weight, and when the strain is attended with 
concussion and vibration this proportion must be increased, and they 
should not be subjected to a deflection exceeding the -05ths of their 
length, or to a test much exceeding the greatest stress to which they 
are to be subjected. 

Simple cast-iron girders may be made 50 ft. in length, and the best 
form is that of Hodgkinson: when subjected to a fixed load the 
flanch should be as 1 to 6; and when to a concussion, &c., as 1 to 4, 

The forms of girders for spaces exceeding the limit of those of 
simple cast-iron are various; the principal ones adopted are those of 
the straight or arched cast-iron girders in separate pieces and bolted 
together, the trussed, the bow-string, and the wrought-iron box and 
tubular. 

The straight or arched girder is formed of separate castings, and 
is entirely dependent upon the bolts of connection for its strength. 

The trussed or bow-string girder is made of separate castings on 
a single piece, and its strength depends, other than upon the depth 
or area of it, upon the proper adjustment of the tension or initial 
strain upon the wrought-iron truss. 

The box or tubular girders are made of wrought-iron, and are 
best constructed with cast-iron tops, in order the best to resist com- 
pression: this form of girder is best adapted to afford lateral 
stiffness. 








TuNNEL UNDER Hype Parx.—In reply to a question addressed in 
the House of Commons, by Lord Grosvenor to the Chief Commis- 
sioner of Works, Mr. Cowper said he felt very much the great 
convenience it would be to a large portion of the inhabitants of 
this metropolis to have a communication opened between the north 
and south sides of Hyde Park or Kensington Gardens, but the noble 
lord would agree with him that it would be undesirable to make a 
road in the Park, which would interfere with that primary object of 
recreation and amusement to which the metropolitan parks were 
devoted, and, therefore, he thought that the way in which the con- 
venience of the people of Brompton on one side and those of 
Paddington on the other could best be served, without an unneces- 
sary interference with the comfort of the public generally, would be 
by making an underground road or tunnel. At the commencement 
of the session notice was given of a private bill, by which the Metro- 
politan Railway Company proposed to carry a tunnel under 
Kensington Gardens, and if that bill had been proceeded with an 
opportunity would have been afforded of supplying an underground 
carriage road in addition to a railway. That bill, however, had not 
been pursued, and at the present moment he did not exactly see his 
way to attaining the object which the noble lord desired without 
unduly interfering with the amusement and recreation of those 
who were in the habit of frequenting Hyde Park and Kensington 
Gardens. 

Acapvemy or Scrences.—At the last sitting Dr. Jobert de Lamballe, 
alluding to the singular operation executed by Dr. Maisonneuve, 
and communicated at ene of the previous sittings of the Academy, 
touching the renovation of a mortified tibia by the action of the 
periosteum after the extraction of the old bone, stated that he had 
several times performed similar operations since 1836, and that he 
had generally remarked that the new bone was thicker, less regular, 
and more compact than the old one.— M. Guyon sent in a paper on 
hashis, a preparation commonly used in all Mussulman countries. 
This substance is known to be extracted from a species of Cannabis, 
supposed to be different from our common hemp; but M. Guyon 
proves it to be the same, viz., the Cannabis sativa, which he considers 
to be the same as Homer's Nepenthes, since the women of Thebes 
used to extract a kind of liquor from it, mentioned by Diodorus, 
which had the properties described by the Greek poet. (Our 
classical readers will recollect that Helen used this Nepenthes to 
relieve her guests, and especially Telemachus, from melancholy. 
Hence it has been supposed to be opium, or the juice of henbane. 
The hashis of the Orientals has also inebriating qualities.) M.Guyon 
further establishes that the properties of the plant not only exist in 
the leaves, but also in the flowers and seeds; that the continual use 
of hashis is extremely hurtful, and that the seeds of hemp have 
sometimes proved poisonous.—M. de Tessan was elected a member 
of the section of Geography and Navigation, in lieu of M. Daussy, 
deceased.—M. Geoffroy St. Hilaire presented a series of photographs 
of Samoyede men and women, taken at St. Petersburg by Dr. 
Meynier ‘and M. Louis d’Eichthal. Every winter men and women 
of that race arrive at St. Petersburg in their sledges drawn by rein- 
deer ; and the above-named gentlemen had taken advantage of that 
opportunity to procure specimens of that anthropological type which 
has as yet been but little studied, and thus to fulfil one of the in- 
structions given to them by the commission appointed by the 
Academy. 
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RAILWAY MATTERS. 


Tue Great Southern of India will, it is stated by the chairman, be 
finished for £7,000 per mile. 

THE upcast shaft at the Murton Pit, South Hetton Colliery, Dur- 
ham, is from 16 ft. to 18 ft. in diameter. 

Tue Great Indian Peninsular Railway is now open for a length 
of 3503 miles. The works undertaken by this company are expected 
to cost £13,938,250, and the capital provided is £6,254,459. 

An iron passenger carriage lately fell into the opening of a draw- 
bridge on a railway near New York. The car was filled with 
passengers, but not one life was lost. A timber-built carriage 
would probably have been crushed in pieces. 

Ir appears that after a careful examination of various documents, 
and a correspondence between the committee of the Stock Exchange 
and the directors of the company, the committee, on Friday last, re- 
instated the Ottoman Railway Company in the official list of the 
Stock Exchange. 

Tue new route from Constantinople to Paris and London, by the 
Kustendjie Railway, is now available. Two of the Austrian Lloyds’ 
steamers leave Constantinople each week for Kustendjie. The 
Turkish capital may now be reached in seven days by a journey 
which involves less than twenty-four hours’ sea passage beyond the 
Channel. 

THe traffic returns of railways in the United Kingdom for the 
week ending the 13th of April amounted to £521,633, and for the 
corresponding week of last year to £502,342, showing an increase 
of £19,291. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £232,118, and for the corre- 
sponding week of 1860 to £225,766, showing an increase of £6,352§ 

A WORKING men’s excursion to Paris is being organised under the 
presidency of Sir Joseph Paxton, M.P. Trains are to leave London 
on Friday and Saturday mornings, May 17th and 18th, returning on 
the 23rd and 24th. The fares from London to Paris and back are 
to be £1 and £1 6s., with an additional charge of 1s. for registration. 
The numbers are to be strictly limited. The temporary offices of 
the committee are at No. 10, Exeter-change. 

Tue London and North Western Railway Company have made an 
unsuccessful attempt to obtain a new trial in the case lately decided 
against them at Aylesbury, wherein the plaintiff obtained a verdict 
for damage done to farm buildings on their line belonging to the 
plaintiff, by fire occasioned by one of the defendauts’ engines. The 
engine in question had all the modern improvements, and it was 
contended that the defendants, having taken all possible care to 
prevent such an accident as the engine throwing out fire from the 
chimney, there was no negligence shown on their part, and they 
ought not to be liable for any remote damage. The Court were of 
opinion that the fact of the defendants’ having the most recent im- 
provements connected with their engine was no answer to the action, 
which complained that fire escaped from it and burnt the plaintiff's 
farm premises as it passed. The rule was therefore refused. 

THE permanent way has been laid on the Severn Valley Railway 





from its junction with the West Midland at Hartlebury to beyond 
Bewdley, a distance of about eight miles ; and the stations at Stour- 
port, Bewdley, Arley, Bridporth, and other towns, are in course of 
rapid completion. Great delay has been occasioned by land slips at 
Stanley and other points, which have driven the engineer to deviate 
the line at those points. The great work of the undertaking will be 
the Severn Bridge, about three miles beyond Bewdley. It will be of | 
cast and wrought-iron, and will span the river with one arch of 
200 ft., and 2 ft. from its spring to the crown. This is believed to 
be the largest cast-iron railway arch in the kingdom. There will 
be land arches of 30 ft. span on each stde. The abutments and | 
masonry are nearly completed, and but for some delay in the produc- | 
tion of the ironwork by the Coalbrookdale Company all would now 
have been ready. ‘T'wo months hence this great bridge will 
probably be complete. This is the only point where the line crosses 
the Severn. It is confidently expected that the whole line will be 
opened by the middle of next August. 

AnorTHeEr portion of the railway between Barcelona and Saragossa 
has just been opened. The Government engineers and the direc- 
tors of the company, with the contractor for the works, and Mr. 
De Bergue, of the firm of De Bergue and Co., of Manchester, who 
are the designers and builders of the several iron bridges, &ec., on 
the line, together with several other engineers and scientific friends, 
left Barcelona by special train and passed over and surveyed the 
new sections of the line which present some remarkable engineering 
works, among which are two large iron bridges. They then pro- 
ceeded to test the latter. One is over the river Segre, in five spans of 
132 ft. nearly. The*piers are of stone, 9 ft. 3 in. wide nearly. The 
total length of the bridge over all is 712 ft., and it is composed of 
two main wrought iron lattice girders, 10 ft. 6 in. deep. These 
girders are placed 16 ft. 2 in. apart from centre to centre, with cross 
beams (plate beams) between 1 ft. deep, anu placed 8 ft. 33 in. apart, 


on which are placed the planking and rails. The platform is attached | 


to the lower booms of the main girders, the whole bearing on ex- 
pansion rollers, running on cast-iron bed plates fixed on the piers. 
The total weight of ironwork in the main girders, cross-bearers, 
rollers, and bed-plates, is 358 tons. 
experiments were tried with one, two, three and four engines 
various speeds, and stationary, and in various positions on the 
bridge, but the maximum test was, by running three heavy goods’ 
engines with their tenders a about 150 tons) at full speed 








} 
} 


| 


In testing this bridge several | 
at | 


over the bridge, which produced a deflection in each span of }% of | 
an inch, the rise in the adjoining unloaded span ‘being # of an inch. | 


The other bridge is over the river Cinca, at Monzon, and is in three 


clear spans of 200 ft. The piers, which are of stone, are 9 ft. 10 in. | 
wide at the top. The total length of the bridge over all is 630 ft., and | 


it is composed of two main ;lattice girders, 17 ft. 7 in. deep; they 
are placed 14 ft. 4 in. apart from centre to centre, and are con- 
nected at the bottom booms by the cross beams (plate beams) 
placed 4 ft.1} in. apart, and 1 ft. deep; on these are placed the 
planking and rails. The top booms of the main girders are con- 
nected and braced by cast-iron girders or struts, placed horizontally 
at right angles to the main girders, every 16 ft. 6 in. apart; each 
space or bay, so formed, is braced by two diagonal ties of wrought- 
iron, 5in. by #in., the whole structure thus forming a “ trellis 
tube,” through which the trains run; the lattice-bars of the main 
girders are of angle iron, 5 in. by 3 in., and varying in thickness in 
proportion to their respective strains, and are placed at an angle 
of 45 deg., and 3 ft. apart, measured on the square from 
centre to centre. The trellis tube is stiffened over the pier 
by the introduction between the lattice bars of each main girder of 
plates of iron g of an inch thick and 6 ft. wide, and the whole depth 
between the top and bottom booms; and, further, by counterforts ris- 
ing off the projecting ends of the pier against the sides of these 
plates, to which they are rivetted. Each counterfort is formed from 
one plate of wrought-iron § in. thick and 17 ft. high by 4 ft. 6 in. at 
the base, with an ornamental contour on the outer edge, and stiffened 
with angle-iron all round on both sides. ‘These counterforts are so 
fastened to the tops of the piers and sides of tubes that, while con- 





tributing to its stiffness and preventing vibration, they permit its | 


free action on the expansion rollers. 
girder over the abutment piers run into and terminate in an orna- 


The extreme ends of the 


mental cast-iron portico, with pediment in the Grecian Doric, the | 


whole forming a graceful and particularly light-looking structure. 
The total weight of the iron superstructure, exclusive of rails and 
planking, is 442 tons. The tests on this bridge consisted, first, of 
four engines with their tenders (weighing about 180 tons) moving 


at a slow speed on to the bridge, and stopping in the middle of each | 


span. The deflections under the load were, for eack end span, 1,5; in., 
and for the centre span, 1 in., after which several experiments were 
tried with one, two, and three engines at various speeds. The last 
and most severe test was byrunning four engines with their tenders, 
all coupled together (weighing about 200 tons), at the rate of 30 
miles an hour over the bridge; this produced a deflection in each of 
the three spans of 1,% in. Very little vibration was observed during 
the passing of this load, and, upon examination, it was found that 
the bridge had recovered its normal position, thereby giving no 
signs of the permanent set. 


MISCELLANEA. 


Tue Glasgow gas companies will reduce their price of gas 5d. per 
1,000 ft. on the Ist of June next. 

Tue Royal Agricultural Society's trial of steam ploughs will begin 
at Garforth, near Leeds, on the 2nd of July. 

General Sin Cuartes W. Pastey, the eminent military engineer, 
died on Friday last, at the advanced age of eighty-one. 

Tue cotton crop of the seceding American States, for the present 
year, is estimated upon the best authority at 3,600,000 bales, or about 
five-sixths that of last year. 

Tue number of visitors to Kew Gardens in 1860—425,314—was 
the largest ever known. On one Sunday in the summer there were 
13,463, and on one week-day 11,977. 

Mr. Scorr Rvssext obtained, last week, an execution to the 
amount of £18,000 against the Great Eastern. If the money be 
not paid forthwith the ship will not sail as advertised. 

A Liverpoot company has been formed for the purpose of esta- 
blishing direct steam communication with Charleston, South Caro- 
lina. The first steamer is expected to sail from Liverpool about the 
middle of July. 

Tue larger portion of the space to be allotted to British exhibitors, 
in the Great Exhibition buildings, has been already applied for. 
All applications for space are required to be sent in before the first 
of next month. 

Tue Royal Agricultural Society, it appears, is to place its exhibi- 
tion of implements, or the chief portion of it, next year, in the 
Great Exhivition building, and the show of animals, it is expected, 
will take place in some one of the parks. 

Miss Harrier Evizasetu Fourprinier and Mary Ann Sarah 
Fourdrinier, have been granted £100 by her Majesty on the Civil 
List for the year commencing June Ist, 1860, on account of the 
valuable inventions of the late Mr. Fourdrinier, their father, in aid 
of the manufacture of paper, and the destitute circumstances in 
which they are placed. 

Tue Czar has given £5,000 for the establishment of a permanent 
observatory on Mount Ararat. This celebrated mountain, which 
forms the point of contact of Russia with Persia and Turkey, has 
two peaks, the one 17,323 ft. above the sea and 14,320 ft. above the 
surrounding plain; the other 13,093 ft. above the sea and 10,140 ft. 
above the surrounding plain. 

Tue Gibraltar, 101, has been run at the measured mile, since the 
alteration of the pitch of her screw from 22 ft. 6 in. to 27 ft. The 
mean of four runs was 12°48 knots; the engines making 59 revolu- 
tions with 20 lb. steam. The vibration of the propeller (Griffiths’) 
was reported to be very small, although the indicated horse-power 
was upwards of 3,000 horses. 

An effort is being made at Calcutta to procure the establishment of 
extensive waterworks there. Without waterworks the new drainage 
system will be productive of danger rather than advantage, as 
without means of flushing the sewers they will collect vast quanti- 
ties of pestilential gases. The water now supplied to Calcutta is 
pumped from the Hoogly, at a point below where the sewage of the 
town is allowed to enter. 

Tue following appointments of naval engineers have been made 
since our last: —William M. Biden, chief engineer, to the Cumber- 
land, for charge of the machinery of the Undaunted; James Wilson, 
third-class assistant engineer, to the Asia, as supernumerary, for 
hospital treatment; Charles J. Edge, acting third-class assistant 
engineer, to the Fisgard, as supernumerary; and Peter Erskine, 
acting third-class assistant engineer, to the Cumberland, as super- 
numerary ; William Waterfield, second-class assistant engineer, to 
the Indus, as supernumerary. 





Mr. Joun Yuue, of the Hutchesontown Engine Works, Glasgow, | 


says in a letter to the Mechanic's Magazine :—“ The maker ot the 
engine for the first ‘Comet,’ John Robertson, is still alive, and in 
Glasgow. You, perhaps, are not aware that he is the first who put 
side levers to the marine engine, and the first who made the long 
common slide valve (not the D); he is also the first maker or in- 
ventor of the short three port valve, now universally used in the 
locomotive. Although verging on eighty years, he is still lively, 
with a good memory, and all his faculties.” 

Messrs. Samupa Broruers, of Millwall, are engaged in building 
an iron steamer, for the South Eastern Railway Company, of the 
following dimensions :—200 ft. long, [24 ft. beam, 220 horse-power, 
and 567 tons burden. The lines are very fine, and the vessel is ex- 
pected to attain great speed. The same builders have in hand 
three steamers for the London, Chatham, and Dover Railway Com- 
pany. One will be made of steel plates, and will be 190 ft. long, 
25 ft. beam, 180 horse-power, and 566 tons burden. The other two 
will be of iron, 218 ft. long, 264 ft. beam, 240-horse power, and 750 
tons burden. 

In 1851, before the passage of the Patent Law Amendment Act, 
“The Protection of Inventions’ Act” was passed to enable in- 
ventors to exhibit their inventions in the Great Exhibition without 
prejudicing their rights to secure a patentafterwards. No fees were 
required under this Act, and about 600 inventors availed themselves 
of the privilege which it afforded. The commissioners of the 
approaching exhibition, having had the matter under consideration, 
have concluded that no similar protection will be again required, 
the present patent law being adequate to all needful protection, and 
at very moderate cost. 

By the last Indian advices it appears that seven spans of the Soane 
bridge had been nearly erected. Seven more spans, it was expected, 
would be erected before the next rains. The Soane bridge is the longest 
in India, measuring nearly one mile between the abutments. It will 
have twenty-eight spans of 150 ft. clear opening each, the distance 
between the centres of the piers being 162 ft. There is, besides, a 
span of 26 ft. in each abutment. The foundations consist of brick 
cylinders, 18 ft. in diameter, three to each pier, filled in with solid 
brickwork. These are sunk at least 30 ft. below low water level, 
giving a total height of 80 ft. from bottom of foundations to the level 
of the rails. 

THE telegraph wire which was suspended, on Tuesday last, 
between Calton-hill and Edinburgh Castle, a distance of 4,200 ft., 
consists of seven twists, and was manufactured by, and put up under 
the superintendence of, Mr. Newall, the eminent telegraph engineer. 
The turret at the Castle and the window in Nelson’s Monument, 
from which the wire is suspended, are both about 437 ft. above the 
level of the sea, and the wire in its course has been allowed to deflect 
about 150 ft., the lowest dip being immediately above the railway 
station. The tension of the wire thus deflected is less than one- 
third of the breaking strain. The clock at the Castle, which is to be 
controlled, through the telegraph wire, by the clock at the Royal 
Observatory, Calton-hill, is being fitted up beside the embrasure of 
the gun, as also the apparatus by which, at 1 o'clock daily, the gun 
is to be discharged. 

Messrs. Suanp and Mason have completed and, last week, tested 
another steam fire-engine. ‘The discharging power of the diminu- 
tive affairs known as the Brigade engines is eighty-eight gallons 
per. minute, or about six quarts a second, and their impuissance at 
fires has been sufficiently proved. The steam fire engines throw 
upwards of 200 gallons per minute, and some have indeed been 
made to throw from 700 to 1,100 gallons per minute, like the London 
Brigade engine. The new engine can be worked with suction-pipe, 
or water may be drawn from the cistern which forms part of the 
engine. The pumps are made entirely of gun metal and copper, and 
the valves of india-rubber, as in the floating -team fire-engines made 
by Shand and Mason for the London Fire Brigade. The boiler is 
of the upright tubular construction, affording ample means for super- 
heating the steam; there are 199 brass tubes 14 in. outside 
diameter, and 15 in. long. The fire-box is of copper,3 ft. 4 in. 
diameter; the steam cylinder is 8} in. diameter, with 9 in. stroke ; 
the water cylinder is @ in. diameter, with 9 in. stroke, and double- 
acting. The total weight, including pole and bars for horses, hose- 
box and driving seat, suction-poles, and coke-bunkers, is 6,099 Ib. ; 
weight of water, 400 lb. This engine has already been employed in 











actual service at a fire, on Wednesday night, in the neighbourhood 
of Hatton Garden, 
satisfactory 


Its performance on this occasion was very 





NOTES AND MEMORANDA. 


A svpMartNe forest is distinctly traceable along the coast of 
Lincolnshire. 

Tne height of Beachy Head is 564 ft., and that of the Shake- 
speare Cliff 480 ft. 

Tue Goodwin Sands consist of but about fifteen feet of loose sand 
resting on blue clay. 

Tue present sites of Yarmouth and Norwich were, eight centuries 
ago, on or in the sea, 

Rarts, buoyed by 200 or 300 inflated skins, are employed in the 
conveyance of goods on the river Tigris. 

A sprine of pure water flows from the top of the Bass Rock, 
which rises 400 ft. high, out of the Firth of Forth. 

One of the hewn stones remaining whole amid the ruins of Baal- 
bec is 67 ft. long, 14 ft. broad, and 9 ft. thick. Its weight is about 
560 tons. 

In reducing the size of cast-iron patterns, they are immersed in a 
mixture of equal parts of nitric acid and water until sufficiently 
eaten away. 

Tue Barrier reef, off the north-east coast of Australia, is nearly 
1,500 miles long, and rises precipitously from a great depth. It is 
formed entirely of coral. 

Tue Himalaya, like the Great Britain, was originally intended to 
have been a paddle steamship. ‘The Himalaya’s engines were to 
have been of 1,200 horse power. 

Ink, freshly spilled, may be entirely removed from carpets, 
cloths, &c., by washing the stains with milk. This remedy is com- 
pletely effectual if taken in time. 

Tue wind called the féhn, which occasionally blows with fright- 
ful violence in the valley of Uri, Switzerland, will melt more snow 
in 24 hours than the sun will melt in a week. 

Wuen cast-iron patterns are required for moulding, double 
shrinkage must be allowed in making the original wooden 
pattern from which that in iron is to be cast. 

Ture mountain of Torghattan, on the island of Torget, on the 
Norwegian coast, is completely perforated, not far from its centre, by 
an immense cavern 6,000 ft. long and 600 ft. high. 

Tue bed of the Baltic is rising, and the water shoaling, at the rate 
of about 3 ft. in a century. Spitzbersen is believed to be rising 
from the sea at the rate of about 13 ft. in a century. 

Tue fleet of the West India Royal Mail Company comprises 24 
steamers, of 44,345 tons in the aggregate, 17 ranging from 1,699 tons 
to 3,472 tons each, and of « total of 11,730 horse power. 

Ir is the opinion of some eminent geologists that all the mineral 
lodes, now existing in rocks above water, were originally deposited 
by the sea, which is supposed to have formerly covered them, 

A piscrerancy of no less than 720 square miles exists between 
the reputed area of England, as obtained from a general measure- 
ment, and the aggregate area of its forty counties measured sepa- 
rately. 

Tue principal manufactory of fire-arms in Russia is at Tula, 
107 miles south of Moscow. The works are under the superintend- 
ence of an Englishman, who has made them among the first in rank 
in Europe. 

Tue lake Urumiyah, or Ormia, in Persia, is of such g eat saltness 
that a vessel of 100 tons will draw no more than 3 ft, or 4 ft. in it when 
loaded. The lake is 80 miles long and 20 miles wide, and it is 
elevated 4,300 ft. above the sea, 

Smam. and irregular castings may be rapidly and effectually 
cleaned from sand by being placed in a slowly-revolving drum. 
Locomotive tubes, after having been withdrawn from the boiler 
are now cleaned from scale by the same process. 

Cast-m0N and wrought-iron may be welded together in the 
following manner :—Filings of soft cast-iron are to be mixed and 
melted with calcined borax, and the mixture sprinkled on both the 
cast and wrought-iron. These are to be then heated, when they 
may be welded the same as two pieces of wrought-iron. 

Tue best, as it is, also, the best looking, protection for iron 
ordnance and other plain iron-work kept out of doors, is a coat of 
black paint, and, over this, a finely sprinkled coat of black lead. 
The black-lead is to be applied before the previous coating of paint 
is entirely dry. The lead may be then polished with a rag or brush. 

Ir a pin be stuck through a piece of stiff paper, and the projecting 
end of the pin be entered loosely in a quill, open at both ends, no 
force with which the lungs can blow through the quill will repel the 
paper. The paper, at the same time, will not quite touch the end of 
the quill. The air escaping parallel to the upper surface of the paper 
rarifies the air above it, thus bringing into play the atmospheric 
pressure below it. 

Two thin metal plates, their inner faces roughened like those of a 
vice, and held together by screws, form a cheaper, stronger, and 
more convenient fastening for driving-straps than sewing, cement- 
ing, or any other mode of securing the ends together. If the strap 
stretch, the screws (which pass between the ends of, and not 
through the strap) have only to be loosened, the ends of the leather 
cut shorter, and clamped anew. 

Tue first commercial screw boats—Water Witch, Mazeppa, and 
Erin’s Queen—built on the Clyde by the Messrs. William Denny and 
Co., and engined by Messrs, Caird and Co., had direct-acting engines 
(vertical), each engine having a separate crank-shaft and two side 
connecting rods, with a diagonal link between the after crank-pin 
of fore-engine and fore crank-pin of after-engine, thereby adjusting 
the engines at right angles to each other. 

Tne great trouble of raking out cupola furnaces, after casting, 
may be saved by raising the cupola on short pillars, and providing 
a cast-iron trap-bottom, on which a deep layer of sand is placed to 
support the charge. When the cast is over, the bottom may be 
dropped, and the slag, &c., collected, leaving the interior of the 
furnace entirely clean and free. ‘Chis arrangement of drop or trap- 
bottom is used in every cupola furnace in the United States, 

Tur great lake of Titicaca, between Bolivia and Peru, South 
America, and which is 12,850 ft , or nearly 2} miles above the level 
of the sea, is 170 miles in its greatest length, and 70 miles in its 
greatest breadth. Soundings of 120 fathoms have been taken near 
the shore, and the depth farther out is believed to be much greater, 
The great North American lakes are from 239 ft. to 610 ft. only 
above the sea level. The lake of Luzern, the highest water navi- 
gated by steamers in Europe, is 1,406 ft. above the sea, and 
Chatauque lake, in the state of New York, and which is the highest 
lake yet navigated by steam in America, is 1,306 ft. above the se) 
The lake of Titicaca would, if the vessels could be got there, flovt 
all the navies of the world. 

“Warcnwen’s clocks,” for insuring vigilance on the part of the 
night watelumen in public buildings, manufactories, &c., are used in 
many places. <A wheel, perforated near its circumference with a 
circle of twenty-four small holes, is arranged to be driven by the 
mechanism of an ordinary clock. In each of these holes, and 
parallel with the axis of the wheel, is placed a loosely fitting brass 
pin. On setting the clock at, say, six in the evening, all these pins 
are pulled forward so as to protrude, perhaps an inch, from the front 
face of the wheel. A lever is so arranged that, if pulled within a 
period of about five minutes before the end of each half-hour, it will 
push back a corresponding pin. ‘This lever can be pulled, however, 
only by means of a wire extending to a remote part of the building, 
the clock-case being locked. ‘T'wo, or even ten or a dozen wires, 
with as many knobs in different parts of the building, may be so 
arranged that it shall be necessary to pull each, in turn, in order to 
push back a single pin, which, if not so pushed back, will show, next 
morning, at what time in the night the watchman neglected to 
patrol the building and perform his duties, Such clocks are in use 
in many places on the Coutinent, and they are to be found in almost 
all the American cotton mills and many other manufactories, 
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VAN KIRK’S OIL LAMPS. 

Fic. 1 is an exterior view of a coal oil em with the improve- 
ments of J. T. Van Kirk, of Philadelphia, U.S., shown as applied ; 
Fig. 2 is a vertical section of part of Fig. 1; Fig. 3 a plan view, and 
Fig. 4 a sectional view of part of the lamp. 2 

A is the ferrule attached to the reservoir F of the lamp, and B is 
the perforated cap or air chamber screwed to the ferrule A, and con- 
taining the wick tube C; D is the hollow cone or air deflector 
inclosing the upper end of the wick tube and having a flange d, 
which rests in the cap B, and which is confined to the same by an 
annular flange } forming a part of the saidcap. On the upper surface 
of the flange d are any convenient number of ribs or corrugations € 
formed by indenting the under sine of the flange, or in any other 
suitable manner. The lower flared end of the glass chimney F rests 
on these ribs or corrugations e, e, and is. confined to its place within 
the annular flange 6 on one side by lips A, A (see Fig. 3), and on the 
opposite side by a spring latch which will be particularly described 
hereafter. In the annular flange 6 are a number of openings ¢, ¢, ¢, 
Fig. 1, formed by the ornamentation of the flange in this instance, 
and into these openings the air passes through the spaces formed by 
the corrugations e, e, between the chimney and the flange d of the 
cone PD. It will be evident that the currents of air passing 
beneath the flange of the chimney must increase the draught in 
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the latter, and introduce that liberal supply of oxygen so necesssary 
for the proper burning of kerosene or coal oil, and that the passage 
of the air in close contact with the lower end of the chimney tends to 
keep it cool while the corrugations themselves afford a steady founda- 
tion for the chimney. ‘lo the flange 6 is rivetted or otherwise secured 
a metal tube G, into which the collar m of the rod H fits snugly, but 
so as to move freely, the opposite end of this rod being furnished 
with a dise / of a convenient size for being handled by the finger 
and thumb, Within the tube G, and surrounding the rod H, is a 
coiled spring n which bears at one end aguinst the collar m, and at 
the opposite end against the end of the tube G, thus tending to press 
the rod inwards, and to maintain it in the position illustrated in 
Fig. 4. The lower end of the glass chimney is maintained in its 
proper position on one side by the lips A, A, which project from the 
inside of the flange 6, and on the opposite side by the enlarged end 
of the rod H. It will be readily seen that, after pulling this rod 
outwards by means of its dise 7; the chimney may be removed from 
its proper position on the corrugations e, e, of the cap D, and that it 
may be readily replaced by holding the rod back until the flared end 
of the chimney rests on the cap, after which the rod is released. 
The chimneys of coal oil and other lamps are usually held in their 
proper positions by a screw passing through the flange b and bearing 
with its point against the side of chimney above the flared lower end. 
As the chimneys have to be frequently removed, the screw by 
constant turning becomes worn and finally inoperative. Moreover, 
as the chimney expands by the heat, the rod H will yield and 
accommodate itself to the expansion. 
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PETRIE’S TAPS FOR LIQUIDS. 

Tne accompanying illustration shows in section a tap, the inven- 
tion of John Petrie, jun., of Rochdale. The induction passage is 
at a, and the eduction at &. At ce, d, are two seats, to which 
valves e, f; are adapted fixed upon a spindle gy, which pesses through 
the tap, and is provided with a button at A. The valve ¢ is superior 
in area to the valve 7; and the two are therefore held to their seats 








by the pressure of the fluid, so that according to the position shown 
the tap 1s closed, in order to allow the liquid to flow into the eduction 
passage; the spindle g is raised, so as to open ways through the two 
seatings c,d. Upon Caving the spindle at liberty, the fluid acting 
upon both valves will tend to keep them in equilibrium, but as the 
area of ¢ is greater than that of 7; a downward motion will be im- 
parted, and the tap will be closed by self-acting means; and it is 
evident that the force with which this closing shall take place may 
be regulated by varying the proportion of one area to the other, 
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HORTONS BOLT AND SCREW MACHINES. 











Tuts invention, by Enoch Horton, of Darlaston, Stafford, consists, 
firstly, of the machinery for turning the heads of bolts and screws, 
illustrated in Figs. 1, 2, and 3. 

Fig. 1 represents the machinery in plan; Fig. 2 is a front eleva- 
tion; and Vig. 3 a back elevation of a portion of thesame. A hollow 
axis a, supported in uprights or bearings in the same manner as the 
axis of an ordinary lathe, is driven by a band on the fixed pulley 6 
on the axis a; c is a loose pulley on the axis. The hollow axis a 
has, in addition to its rotatory motion, a sliding motion in its bear- 
ings, as hereinafter explained. d is a chuck or holder for holding 
the blank bolt or screw to be operated upon ; the bolt or screw fitting 
ina square hole in the chuck d. Chucks of different sizes may be fixed 
on the axis a by means of the set screws e. Theturning of the head 
of the bolt or screw is effected by a series of cutters f, g, h, and i, 
Fig. 2. The cutters f and g cut or turn the edge of the head of the 
bolt or screw, and the cutter A turns the top or face of the head. 
The cutter i turns the under side of the head; ’, J, are guides or 
supports which support the head while it is being turned. The 
cutters 7, h, and guide / are on one side of the head, and are fixed in 
the lever m. The cutters g, i, and guide & are on the other side of 
the head, and are fixed in the lever nm. The cutters and guides are 
made to close upon the head of the bolt or screw in the following 
manner :—The levers m, n, turn upon joints at m?, n?, in the framing 
0; levers p, g, turn upon joints P. q*, in the uprights p%, q*. The 
levers p, qg, are connected in the Lhveien manner :—A lever r is 
jointed to the lower end of the lever p, and also to the link r?. The 
ever r is bent in the manner represented, and carries at its upper end 
a roller s, which roller s bears upon the cam ¢. When the parts are 
in the positions represented in Fig. 2, the cutters are pressed upon 
the head of the bolt or screw by the upper ends of the levers p, q, 
acting on the levers, m, n; but when the part ¢? of the cam ¢ comes 
under the roller s, the spring u pulls down the lever 7, and the lower 
end of the said lever rand the link r?, as well as the levers p, q, 
assume the position indicated by dotted lines in Fig. 2, and the 
cutters are no longer pressed against the head of the bolt or screw. 
The cam ¢ is situated on the shaft or axis v, which takes motion from 
the principal axis a by means of the train of wheels w, z, y, and z, 
best seen in Fig. 3. The axis a makes about twenty-seven revolu- 
tions to one revolution of the axis v. The sliding motion of the axis 
a, which has for its object the advance of the head of the bolt or 
screw against the cutters, is thus effected :—On the shaft v is a cam 2, 
which acts on the lever 3, the forked end of which lever 3 engages 
between the flanges of the pulley 4. As the turning of the head 
proceeds, the said head is made to advance by the action of the parts 
last described. ‘The removal of the bolt or screw from the chuck or 
holder d, after its head has been turned, is effected by a rod 5 which 
passes down the hollow axis a. The said rod is jointed to the lever 6, 
which lever is acted upon by the cam 7 on the shaft v and by the 
coiled spring 8. ‘The lever 6 is jointed to the support 10, on different 
cee of which it may be fixed to suit bolts or screws of different 
engths. The band may be thrown off the fast pulley } on to the 
loose pulley ¢ by means of a fork 11, the bar 12 carrying the fork 
sliding in supports 13, 13. The fork may either be worked by hand 
or be made self-acting by means of the cam 14 on the shaft v and the 
coiled spring 15. ‘he machine, Figs. 1, 2, and 3, may be employed 
to turn the circular and flat parts of nuts for screws by employing, 
in place of the chuck or holder d, a chuck or holder in which the 
nuts to be turned will fit. The invention consists, secoudty, of the ma- 
chinery for pointing bolts and screws, represented in Figs. 4 and 5, 
Fig. 4 representing the said machine in plan, and Fig. 5 repre- 
senting the same in side elevation. An axis 15 mounted as a lathe 
head, and having fixed and loose pulleys 16, 17, carries a chuck 18, 
into which the head of the bolt or screw to be pointed is inserted. 
By means of a lever 19, which engages between the flanges of the 
pulley 20, a sliding motion may be given to the axis 10. By the 
sliding motion of the axis 15 the bolt 21 may be withdrawn from the 
pointing tools after it has been pointed, and the driving band at the 
same time be thrown from the fast pulley 16 to the loose pulley 17. 
The motion of the band is effected by the fork 22 jointed to the lever 19 
in the manner represented. In front of the axis 15 isan upright 23, 
through a hole in which the end of the bolt or screw is passed. 
Opposite the hole in the upright 23 two cutters 24, 25, are fixed, one 
on each side. The end of the bolt or screw to be pointed is brought 
through the said hole and pressed against the cutters 24, 25, by 
means of the lever 19. The rotatory motion communicated to the 
bolt or screw by the axis 15 causes it to be turned by the 
cutters 24, 25. 





BLAKE'S BOOTS AND SHOES. 


Tus invention, by L. R. Blake, of Abingdon, Massachusetts, U.S., 
consists of a new method of constructing boots and shoes. This 
method relates to that part of the manufacture of boots and shoes 
wherein the soles are sewn or united to the vamps. 

Hitherto, the vamps and soles of those boots and shoes which are 
stitched have been united by sewing with the hand, a welt being 
stitched to the vamp and inner sole, then by stitching (also by hand) 
the outer sole to this welt, or the vamp and outer sole have been 
directly stitched together without the medium of a welt; other 
methods slightly varied from these have also been adopted. All 
these methods, however, are carried out by the direct and interme- 
diate action of the hand, and all of them necessitate drawing the 
, ends the whole length of the unused thread through the materials 











united at each successive stitch, which process renders n 

frequent waxing of the thread and consequent waste of time. It is 
proposed in the operation of stitching to substitute a machine for the 
hand, and the mechanism which is employed in effecting this is that 
described in the specification of a patent granted to L. R. Blake, in 
the year 1859, No. 1111, and consists of an apparatus which operates 
with a hook or crochet-needle, which pierces the inner and outer 
soles and vamps from without the shoes (the last being removed), and 
unites the said parts by a seam formed by interlacing loops of the 








same thread without drawing the end or ends, and the unused length 
of the thread, through the parts every time a stitch is formed, as is 
the case with hand-sewing. The sole may be channelled upon the 
outside, so that in sewing, the chain or interlocking of the loops is 
drawn into the groove, which covers it from sight, while the plain 
side of the seam comes within the shoe against the foot, the sewing 
being of the description which is usually known as the chain or 
tambour stitch. 

In the illustration, Fig. 1 represents a shoe made by and em- 
bodying the invention as it appears after the sole a has been sewn to 
the vamp b, and the channel closed over the stitching as represented 
at the side of Fig. 1, which is a cross section of the last-mentioned 
Figure. In Fig. 2 the inner sole is represented by c, and the lining 
by the dotted line. Fig. 3 shows a vertical longitudinal section 
through the seam showing the stitches. 





Tue Eprnsvurcu Time Signat.—On Monday the important opera- 
tion was commenced of suspending the wire between Edinburgh 
Castle and the Calton-hill, which is to be the means of discharging 
at 1 o'clock daily a signal gun from the Castle, the time being given 
by the electric clock in the Royal Observatory, Calton-hill. The 
distance in mid air from the turret at the Argyll Battery to Nelson's 
Monument, Calton-hill, where a time-ball signal has been in opera- 
tion for several years, is 4,200 ft.—above three-quarters of a mile—and 
over that distance the wire has been suspended without a rest. It 
was at one time intended that the wire should be the medium of an 
electric current passing along simultaneously with the dropping of 
the time-ball, and discharging the gun in the Castle; but the plan 
has been changed, and, instead, a clock has been fitted up beside the 
gun, the movement of which is, by means of the wire, to be controlled 
by the electric clock in the Observatory. The timepiece thus regu- 
lated drops at the proper moment a small weight, which touches a 
lever, the action of which liberates a heavy weight, and the fall of 
the latter releases the lock, and the fulminating powder in the fuse 
ignites by this action and discharges the gun. ‘The action of the 
whole mechanism # instantaneous, and all that the gunner has to do 
previously is to place the heavy weight so as to be caught by the 
small lever moved by the action of the clock, and to insert the fuse 
in the touch-hole of the gun. The suspending of the wire, at an 
elevation of from 150 ft. to 200 ft., was one of considerable difficulty. 
It was commenced at 4 o'clock on Monday morning by paying out 
from the Castle, and in the course of its progress to the Calton-hill, 
which was not reached till about 1 o'clock, four rests were employed 
—namely, at the head of the Mound, on the roof of the railway 
station, on the new buildings, North-bridge, and on the Prison 
buildings. ‘The wire was carried forward from station to station by 
means of a rope drawn by seamen and others, and at length the end 
was fastened in safety at Nelson’s Monument, where it was brought 
into connection with the wire from the Observatory to the time-ball 
signal. After the cable had been thus swung in five different 
portions, the operation of tightening it and raising it in mid air was 
commenced. Considerable difficulty was experienced in clearing the 
trees in Princes-street Gardens, and the various preparations through- 
out the line caused no little delay. After the operation had made 
some progress, it was found necessary to postpone till next morning 
the final raising of the wire, which was to be accomplished by coiling 
it round the drum in the Castle turret till it became straightened in 
the air. It was originally suggested that the gun itself should be 
placed on the Calton-hill, but it was feared that its discharge would 
affect the instruments at the Observatory immediately adjacent. 
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Tus invention, by Joseph Chesterton, of Leicester, consists in 
the use, in the manner hereinafter described, of bars of angle-iron 
for connecting together the panels, sheets, or plates, of which the 
walls or sides and roofs of portable buildings are composed, as well 
as supporting the rafters or joists of the flooring and the roofs of 
the buildings. Fig. 1 represents, in horizontal section, a portion of 
a wall or side of a building constructed according to the invention, 
and shows the method of connecting together the vertical edges of 
the plates or sheets, forming a continuous side or wall of the 
building, and also shows the method of connecting together the 
vertical edges of the plates or sheets forming the angles or junction 
of two sides or walls of the building. a, b, Fig. 1, represent portions 
of two plates or sheets, the edges of which are to be connected 
together to form the continuous wall or side of the building, and ¢, d, 
are two bars of angle-iron fixed respectively to the edges of the 
said plates or sheets, a,b. The said plates or sheets a, 6, are fas- 
tened to the bars of angle-iron c, d, by the rivets e,e. The bars of 
angle-iron c, d, are connected together in the manner represented, 
that is to say, the said bars are made to lie in one another, the edge 
of the plate or sheet on one of the said bars being made to overlap 
that on the adjacent bar, as represented. The said bars c, d, are 
then secured together by the screw fand nut g. The space between 
the bars of angle-iron, c, d, may be filled with felt packing, or other 
imperfect conductor of heat marked h. The junction of the plates 
or sheets a, b, may be covered both internally and externally with 
mouldings or pilasters of iron, wood, or other material i, i, so as to 
give the structure an ornamental appearance. The angles of the 
building where a window is required to be made are formed in the 
manner represented in horizontal section in Fig. 2. To the bar of 
angle-iron m, to which the edge of the plate or sheet n is rivetted, is 
connected a second bar of angle-iron 0, by the screw and nut p, the 
bar o forming one side or upright of the frame of the window. To 
the bar or frame o small bars or plates q, g, are rivetted, the bars or 
plates q, g, forming guides against which the sashes r, s, work. The 
junction of the parts is concealed by the mouldings ¢, t, and the 
space between the bars of angle-iron m and o may be occupied by 
the sash weight u for the window, and also by a gas pipe v. Fig. 3 
represents in horizontal section a method of connecting the plates 
or sheets where a central window is required, that is, a window not 
situated near the angle of the building. 

The upper and lower horizontal edges of the plates or shects con- 
stituting the walls of the building are connected together in the 
manner represented in vertical longitudinal section in Fig. 4, which 











| also represents the method of fixing the rafters or joists for sup- 

porting the flooring of the building ; w, x, are the two bars of angle- 
| iron fixed to the lower and upper edges respectively of the panels, 
plates, or sheets, w*, z*, the horizontal limbs or sides of the said 
bars w, 2, being brought together in the manner represented. Between 
the said bars felt or other packing material y is placed. The said 
bars of angle-iron w, z, run round the whole of the structure and 
support, at the required distances apart, the beams or joists for sup- 
porting the flooring of the room. ‘Tl'o the under side of each end of 
the rafter or joist z, a plate 2 is fixed by the screws 3,3. The 
end of the rafter or joist is placed upon the bar of angle-iron w, and 
fixed thereto by the screw and nut 4, the said screw and nut also 
binding together the two horizontal limbs or sides of the bars of 
angle-iron w, z. The opposite end of the rafter or joist z is fixed in 
a similar manner. The boarding 5 is fixed to the rafter or joist z in 
the ordinary way. j 

In order to give stability to the flooring the rafters or joists may 
be supported by fastening to the bars of angle-iron strip or hoop 
iron, as in Fig. 5, which represents the under side of a portion of a 
flooring supported in the way described; 6, 7, are the bars of angle- 
iron running reund the building, and 8, 8, are strips of hoop-iron 
fixed to the bar of angle-iron 7, and passing under the edge of the 
rafters or joists; 10, 10, are other strips of hoop-iron fixed to the 
bar 6, and passing under the strips 8, 8, at right angles and giving 
support thereto. 

The roof is made and supported in the manner represented in 
Figs. 7 and 8, Fig. 7 representing a vertical section of a portion of a 
roof and method of supporting the same, and Fig. 8 a transverse 
section of a portion of the roof, taken through the line z, Fig. 7. 
The roof is made of double bars of angle-iron 11 and 12 (best seen in 
the section, Fig. 8), the bars being joined together by screws and 
nuts 13, and of panels or plates 14, 14, fixed to the bars 11, 12, by the 
rivets 15,15. Or when the room is required to be lighted from the 
roof, plates or panes of glass, one of which is shown at 16, Fig. 7, 
may alternate with the panels or plates 14, 14; or the panes of glass 
may be continuous where required. The bars of angle-iron 11, 12, 
and plates 14, 14, forming the roof are supported by the bar of angle- 
iron 17, the latter being fixed to the bar of angle-iron 18, on the 
upper edge of the top panel or plate 19. The method of fastening 
the whole of the parts 19, 18, and 17 together, and the part 17 to 
the roof will be readily understood by referring to Fig. 7. The roof 
may be supported at different heights, and at the required intervals, 
in the manner represented in Fig. 7. 
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Tus invention, by Jules Cazanave, of Paris, 





firstly, the cementation or conversion into steel of wrought-iron of 
all kinds by means of gases proceeding from different matters herein- 
after named ; secondly, the cementation of cast-iron either moulded 
or otherwise; thirdly, the cementation or case-hardening to any 
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depth required, and at any part of either wrought or cast-iron; 
fourthly, the softening of the most brittle kinds of iron, so as to 
give it almost the malleability of lead; and, fifthly (by a combina- 
tion of the above processes), the fabrication of nin, drums, or 
other articles which require great strength, hardness, and malleability 








The processes are as follow:—For wrought-iron a mixture is to 
be formed of equal parts of any vegetable and animal matters, either 
solid, liquid, or gaseous, containing nitrogen, the following being 
me namely, for the vegetable matters charcoal, soot, or waste 

rom oleaginous matters, or waste from spinning cotton, flax, and 
other similar vegetable substances, and for the animal substances 
woollen rags, woollen waste, flesh, horn, hide, or other similar waste 
or refuse animal matters. This mixture is enclosed in a gas retort 
in a proportion of from 8 to 20 per cent. the weight of the iron to 
be converted, and according to the quality of the latter, which is also 
placed in another vessel or chamber (also closed) in immediate com- 
munication with the gas retort, and at the same time with a gaso- 
meter, in order to cause an equal and regular pressure of the gas 
contained in the — The gas retort and the vessel containin, 
the iron are — over two furnaces, and the latter is to be heated 
to nearly a cherry redness, and the former to a less elevated degree. 
The gas thus produced (which the inventor calls cyanhydrate of .. 
ammonia) penetrates the pores of the metal expanded by the heat, 
and cementation takes place with a rapidity hitherto unknown, and 
steel is produced very superior in quality to that made from the same 
iron even by the ordinary process. 

For cast-iron a mixture is to be formed composed of about 90 per 
cent. of calcareous matter, either mineral or animal, especially com- 
mon lime, lime obtained from the calcined bones of animals, or 
oyster shells, or even iron ore. To either of these ingredients pre- 
viously triturated, is to be added about 10 per cent. of the mixture 
already mentioned for the cementation of wrought-iron. The pieces 
of cast-iron are then placed in alternate layers with this mixture in 
a closed crucible, and in a few hours, according to the thickness, the 
cast-iron (whether moulded or not) is converted into fine hard steel, 
without the least alteration in form or otherwise. 

For partial cementation of wrought-iron articles, the part which 
it is desired to remain intact is to be covered with mineral or animal 
calcareous matter, and the cementation penetrates regularly over all 
the rest of the piece, which is in contact with the gas or cementing 
mixture. For the partial cementation of cast-iron articles this pro- 
cess must be reversed, that is to say, the parts required to remain in- 
tact must be covered with the cementing mixture for wrought-iron, 
and the part to be converted must be covered with the mixture above 
described for cast-iron. 

For softening brittle iron the mixture above named for cast-iron, 
namely, calcareous matters or iron ore, is to be used. By these means, 
in a very few hours, the most brittle iron is made so pliable and 
malleable, that it may be bent and straightened again cold without 
the least cracking, and is easily filed. In this manner, and accord- 
ing to the principles of this invention, iron of very inferior quality 
can be softened, so as to be easily worked, and when finished as 
desired, may be brought again to any required degree of hardness. 

In making cylinders by a combination of these processes, several 
longitudinal strips of wrought-iron or steel are bound together by 
hoops or bands, placed at suitable distances apart. ‘The open cylin- 
der thus formed is to be placed in the mould, into which the cast- 
iron is then to be poured or run, and when cold, the article is to be 
submitted to the operation above described for cast-iron. Other 
articles requiring strength, hardness, and malleability, may also be 
thus formed by placing suitable pieces of heated wrought-iron in 
the mould previously to running in the cast-iron, and then 
submitting the same to the operation of cementation. 

For the cementation of wrought or cast-iron, especially for rail- 
way purposes the furnaces which the inventor proposes to employ 
are composed of hermetically closed chambers or crucibles, the sides 
of which are vertical, and formed of cast or sheet-iron, covered on 
the exterior with a coating of fire-clay, to prevent the too great 
action of the fire thereon. The bottom and cover of each crucible 
is made of fire-clay, so formed a made as close joint, and to be 
capable of being sealed hermetically by means of clay at the time of 
the operation. The covers of the chambers are movable, and the 
crucibles are charged and discharged from above by means of a 
crane, or other suitable apparatus. When the crucibles are charged 
and closed, the whole of the upper part of the furnace is covered in. 

Fig. 1 represents a vertical section, taken through about the 
middle of the furnace; Fig. 2 is a horizontal section. The furnace 
is composed of three chambers or crucibles A, A, A, the centre one 
being about three times as large as the outside ones. There are 
four fire-places B, B, B, B, and the draught is obtained by a series 
of small flues C, C, C, C, placed at the sides of the furnace, and 
each furnished with a separate damper D, to regulate the draught. 
These flues descend in the thickness of the walls of the furnace, 
as shown, and communicate with two main flues E, E, which lead 
to the chimney F, F. Sight holes G, G, are so arranged as toallow 
of the inspection of the process going on in the crucibles. The 
length of the crucibles, and consequently that of the furnace, is 
determined by the length of the pieces to be operated on. 

The matters or ingredients used to produce the cementation as 
above mentioned, are refuse matters merely dried; they are em- 
ployed alone without any other mixture, and are placed in contact 
with the iron (to be converted into steel) in the crucibles A, A, A, 
above named, which are to be intensely heated, the first gas which 
is evolved, and which is merely hydrogen, being allowed to escape 
by a cock or valve. This gas may be employed in the fire-places as 
a means of heating, or it may be used for illuminating purposes. As 
soon as it is perceived that this gas is no longer formed, the cock 
or valve must be closed, and the action of the cyanhydrate which is 
then produced effects the cementation in a rapid manner, and gives 
a fine grain to any description of iron. ‘The steel thus produced 
when melted may be greatly improved in quality by adding a certain 
quantity of resin thereto in the melting pot. 

When the cementation is produced (whether entire or partial) it 
is necessary to temper the articles to give them the necessary hard- 
ness, especially for rails, or railway tyres or wheels, at the same time 
preserving their primitive form. For this purpose the inventor 
sroposes to use strong boxes of cast-iron, pierced with numerous 
came in order to facilitate the contact of the water, and the pieces 
to be tempered are placed therein and solidly stayed or secured in 
every direction. These boxes, as soon as they are charged with the 
pieces, are instantly plunged into water. 








Tne Vicrorta Faris.—Dr. Livingstone has written a letter to 
Sir Roderick Murchison, giving the following corrected particulars 
of the great African cataract:—“ The river was so low we could 
easily see the bottom of one half of the fissure which forms Victoria 
Falis; and, indeed, people could wade from the north bank to my 
Garden Island, to form a stockade for fresh seeds, ‘I'he depth is not 
100 ft., but 310 ft.—probably a few feet more, as the weight attached 
to the line rested on a slope near the bottom. The breadth from 
bank to bank is not 1,000 yards, as I conjectured in 1855, but be- 
tween one statute and one geographical mile—we say 1,860 yards to 
assist the memory, but it is alittle more, yet not quite 2,000 yards, 
The lips of the crack at Garden Island may be more than 80 ft., as 
we could not throw a stone across; but the sextant gave that. Now 
come to the other, or south-eastern side of the crack, and the fissure, 
which from the upper bed looks like the letter L, is prolonged in a 
most remarkable zigzag manner. The water, after leaping sheer 
down 810 ft., is collected from both ends to the upright part of the 
letter as the escape, and then flows away on the zigzag part. The 
promontories formed thereby are flat at the top, and of the same level 
as the bed of the river above the Falls. The base of the first on the 
right is only 400 paces from the Fall fissure, and that on the left 
about 150. Their sides are as perpendicular as the Fall, and you can 
walk along among the trees, and by a few steps see the river some 
300 ft. or 400 ft. below, jammed in a space of some 20 or 30 yards, 
and of a deep green colour. As whole, the Victoria Falls are the 
most wonderful in the world. Even now, at extreme low water, 
or when itis 2 ft. lower than we ever saw it., there are 800 ft. of 
water falling on the right of Garden Island, And the two columns 
of vapour, with the glorious rainbows, are a sight worth seeing. A 
fall called Momba, or Moamba, below this, is interesting, chiefly be- 
cause you look down it from a height of some 500 ft. It is really 
nothing after Mosioatunya.” 
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A CENTURY OF COINING. 
No. IV. 


Ir has now been shown that the major portion of the expedients 
resorted to by successive Governments for the improvement of the 
coinage of the realm had proved failures, and that, up to the end of 
1808, little sensible good had resulted from any of them. — There still 
existed a “ plentiful scarcity ” of legitimate coins, whilst illegitimate 
money was to be met with in intolerable abundance. In the 
Parliamentary session of 1809 a motion was made in the House of 
Commons for an equalisation of the currency of Great Britain and 
Ireland. But although the necessity of some such measure was 
freely admitted on all hands, yet it was considered impossible to 
carry it into effect so long as the banks of the two kingdoms were 
restrained from paying in cash. ‘I'he motion, after much discussion, 
was negatived without adivision. ‘lhings, therefore, went on in the 
same unsatisfactory and confused state. At an early period in the 
session of 181-9 the very high price of gold bullion attracted the atten- 











tion of Parliament, and a committee was appointed to inquire into its | 


causes. This committee was also charged to take into consideration the 
state of the circulating medium, and of the exchanges between Great 
Britain and foreign parts. At the latter end of the same year the 
report of the committee was printed. It asserted that the high price 
of gold bullion was occasioned by the dep elation of the coins, and 
that that depreciation was due to the increased issue of bank paper 
or notes, subsequently to the restriction of payments in cash in the 
year 1797. It is scarcely uecessary, perhaps, to examine into the 
grounds upon which the committee based the main statements of 
their report, because, in the following year, the report itsclf was set 
aside by a decision of the House of Commons. Doubtless, however, 
the members of the committee overlooked many other causes for the 
exorbitant price of gold, and which were to the full as important as 
those specified in their report. ‘The committee acted much upon the 
assumption that the gold coin of the realm is the measure of value ; 
but, as is now well known, no material which is the subject of traffic 
can be deemed an unalterable standard of value. Leaving, however, 
the question of the currency so far as it is one of political economy, 
we may come to the fact that, in 1810, the architects and engineers 
employed in the work had completed the erection of the Royal Mint 
on Tower-hill. In that year, accordingly, the operation of coining 
commenced in that blisinent. Considering the state of 
mechanical science in this country at the time, the arrange- 
ments of the place were marvellously complete. Boulton and Watt 
had supplied it with three steam engines, a of 30, 16, and 
10-horse power, twelve cutting-out presses, four marking machines, 
and eight stamping presses ; whilst John Rennie had furnished six 
rolling mills and ponderous machinery for laminating bars of 
gold and silver and slabs of copper; new workshops; and lathes 
for the turning of dies, preparation of collars, kc ; a copper foundry, 
melting house, and all other fitments necessary for carrying on large 
coinages. The coins first produced at the new Mint were copper ; 
and a staff of mechanics who had previously been engaged at the 
Soho Mint were transferred to London for the purpose of putting 
the machinery into proper action, and instructing the workmen in 
its uses. It has been stated that, in 1805, copper coins were first 
made of uniform weight for Great Britain and Ireland. That is to 
say, that each pound weight of copper was coined into twenty-four 
pence, forty-eight halfpence, or ninety-six farthings. These pro- 
portions were adhered to in the coinages of the Tower-hill establish- 
ment, and, as between the years 1810 and 1815, very little money 
besides copper was struck, by the latter year, many hundreds 
of tons were put into circulation. 

Possibly the fact may not be generally known, and at this point it 
will be well to explain it, that {here had existed in the Mint, from 
the earliest periods of English history, a body of men known as 
moneyers. ‘These originally, no doubt, were operatives employed 
by the various monarchs in the fabrication of coin. Gradually they 
had assumed higher functions, and in the time of Charles I1., who, 
by royal charter, had granted them certain privileges and immunity 
from taxation, had come to consider themselves a company. They 
entered into agreements with the Government for the execution of 
the coinage, and received, by way of recompence, a percentage upon 
the coins produced, ‘Chis company of moneyers were, of course, 
transferred with other officials connected with the Tower Mint 
to the Mint on Little Tower-hill, and were there installed on the 
ground of prescriptive right into positions of great prominence and 
power. The improved minting appliances which the State had 
introduced for the use of the corporation of moneyers—as they loved 
to style themselves—of course enabled them to reap a large harvest 
of percentages, and a revision of their indenture of agreement 
followed. Still, the terms allowed them were high, and they 
exercised a power which even the Master of the Mint could only, toa 
limited extent, control. 

The year 1815 is rather a remarkable one in the annals of the 
English coinage. Owing to the extraordinary expansion of the 
Mint, its general government and management required a re- 
arrangement. The constitution of the place was revised and 
altered to suit its altered condition. Hitherto, what had been done 
to the place in the way of coining might be considered as experi- 
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mental, and from the experience thus gained, the re-adjustment of | 


offices and duties arose. One of the principal changes made at this 


period was that the master, his deputy, the King’s assayer, the | 


superintendent of machinery (a new officer), and the King’s clerk 
should form a Mint board for the proper conducting of Mint affairs. 

Thus the new money manufactory seemed fairly organised, and 
in every way prepared for carrying on extensively and rapidly the 
work of coining. By the year 1816 the silver coinage had fallen 
into so deteriorated and disgraceful a condition that it was positively 
difficult to meet with a shilling or sixpence which had a head or tail. 


Their weights had suffered by abrasion, and the illicit manufacturers | 


of coin found no difficulty in imitating them, and reaping, even 
though they used silver, a handsome profit on their nefarious trans- 
actions. This state of affairs was commented upon with unmeasured 
severity by the public press, and the public joined in the outery. 
At last the high court of Parliament took the question in hand, 
and in the session of 1816 enacted that an entirely new coinage of 
silver should be struck without delay. On the 4th of June the Mint 
commenced the great work of reformation, and night and day it 
went on. This was the first real testing of the capabilities of the 
Mint, which had yet taken place. Seven months of incessant 
working went on, for it was determined that enough coin should be 
accumulated to supplant at once the entire mass of worn, torn, dis- 
figured, clipped, and otherwise mutilated and defaced silver currency. 
The preparations for the accomplishment of this extraordinary feat 
were considered to be made by the 8rdof February, 1817, but,in orderto 
make“ assurance doubly sure,” the machinery continued in productive 
motion till the 4thof March. By that time repairs became necessary, 
and a cessation of operations ensued in order to effect them. The 
exact amount of coin struck and stored between June of 1816, and 
March, 1817, was £2,738,041, and it consisted of :— 

Blalf-crowns 1.0 cee ose cee cee ove ee SO ASS 

SUNS 20. sue coe cee ce cco see ese BO ORt FOU 

Sixpences coe eee 





EE. 69, es. Tt een Ae ae 
Certainly the largest number of coins ever struck previously in the 
game space of time since the world began! In order to effect the 
simultaneous exchange of old coin for new throughout the whole of 
Great Britain, pareels of coin under proper guardian and_in- 
spectorship were transmitted to all the principal towns. This 
without railroads, and with generally indifferent roads of any other 
kind, was, in itself, a work of much difficulty, and attended with 
great expense. Nevertheless, it was Officially announced that, on the 
Ist of February, 1817, all who brought old coin to the various 
offices designated in the various cities and towns of the empire might 
have it exchanged for new. The transaction lasted two weeks in 
reality, and it was then made known that, after the 17th of June of 
the same year, the old coin would not be a legal tender. The effect 


of this latter piece of information was, of course, great. The desire 
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for possession of new coin was strengthened amazingly by it, and 
the hitherto apathetic exchangers, of which there were some, honest 
and otherwise, became active promoters of the reformation. 

After all it was found that, although almost all the smooth, impres- 
sionless coin had disappeared from circulation, there was really a 
scarcity of new. ‘The increasing trade and commerce of the time, 
and the development of great branches of industry contingent upon 
mechanical inventions and improvements, both tended to quicken 
the circulation of money, and to promote the demand for it. Accord- 
ingly the Mint machinery, having undergone repair and renewal, 
and the ofticers and workmen recreated themselves after the arduous 
duties of the re-coinage, was once again set to work. The old coins 
were submitted to the melting-pots, converted into bars, and these 
passed as rapidly as might be through the manipulations of coining, 
converted into coin, were again put forth into the tide of circulation. 
Leaving for the moment the gold and copper coinages of the 
Mint out of the question, it may be stated, in connection with 
this remarkable epoch in our “Century of Coining,” that, by the 
year 1821, the issue of new silver coin from the Mint amounted in 
value to £7,366.504, or, in number of pieces, to about one hundred 
and twenty-five millions! This gives an increase of new coins, 
over the old in circulation in 1816, in the proportion of 23 to 1. 
The bank tokens of 3s. and 1s. 6d., which had been issued prior to 
1817, and which represented in value £3,469,973, were one and all 
called in. <A little later, too, the Irish tenpenny and fivepenny 
pieces, to the extent in value of £700,000, followed the English 
tokens, and this may be said to have made the revolution complete. 
It need hardly be said that the 1 lb. weight troy of silver in this 
enormous coinage was divided into sixty-six shillings, and in 
like proportion for other denominations; the same existing in 
the coinage system of subsequent monarchs up to this hour. 
















(To be continued.) 


SALOONS FOR RIVER STEAMERS. 

Ir cannot be denied that our existing river steamboats are far 
behind the vessels that ply on the / ‘ican lakes and rivers. On 
the few very hot days that oecur in England during the summer 
ason all the puss hers, Without exception, prefer to be on deck ; 
but in nine cases out of ten even in that period of the year there is 
some part of the day in which passengers would much prefer shelter 
and repose. Whoever has seen a pleasure steamer crowded with its 
living freight upon one of those days when a fine morning is 
succeeded by a showery day, or when a sudden thunderstorm shoots 
across the river, must have had some experience of the inconvenience 
and distress to which the public are exposed. There is, in such 
cases, a general run to the companion-ladder, and soon the dark and 
small cabins are crowded to a degree which makes them absolutely 
pestilential. As the cabins are unable to furnish accommodation to 
one-fourth of those who were on deck, the remainder are obliged to 
remain exposed to the worst part of the storm, and are frequently 
wet through with the rain. This evil must produce a sensible effect 
upon the numbers who travel by water, for it is hardly to be sup- 
posed that persons who thus experience the extreme discomforts of 
travelling will readily resort to the same conveyance again. In the 
steamboats of America all these inconveniences are avoided—-the 
cabins occupy the entire length of the deck, are raised above the 
deck of the vessel, and afford ample cover for all the passengers in 
unfavourable weather. ‘There are two plans by which this end can 
be accomplished. One of these is the purely American plan, where 
the cabins are raised above the main deck, with a promenade plat- 
form around them, so as to allow those who prefer it to walk in the 
open air. The other method is to sink the cabin below the main 
deck, but at the same time to allow its windows to be above the 
gunwale of the boat, so that the main deck forms a promenade above 
The great advantage, however, common to both these 
modes of construction is that the passengers can enjoy a view of the 
scenery as the vessel glides along, the windows (large sheets of plate- 
glass) being raised above the sides of the vessel; the cabins also are 
exceeding commodious. In strict truth, the secret of the construc- 
tion of these vessels consists in giving the decks greater elevation, 
so as to allow of superior altitude for the cabins. 
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two or three broad steps, the roof being very high, so that the cabin 
becomes a splendid and spacious saloon, above which is an open deck 
for a fine weather promenade. 

Two arguments have been directed against the adoption of this 
form of vessel on the Thames, but neither of them is entitled to any 
serious consideration. The first is that, in order to give stability to 
so much top-hamper, it would be necessary to build our steamers 
much wider, and thus to cause a sensible sacrifice of speed, the sine 
qua non of modern builders. But this objection proceeds on an 
The speed of a steamer, as far 





mersed midship section; and by what is technically termed 
“ lengthening her floor,” or, in other words, continuing the extreme 
breadth for some distance along the vessel, great stability may be 
attained without the midship section being increased. Again, where 
the immersion of the vessel is trivial, immense additional stability 
may be imparted by deepening the keel. So that the effect produced 
on the speed of a steam vessel by adapting her to this form of deck 
would not be materially affected. The second objection is, that all 
the upper decks and cabin 
would render the vessel unk” when exposed to a full wind on 
her beam, and would cause her to lurch to leeward in a manner un- 
pleasant, if not dangerous. We do not think this would happen if 
the vessel were built with proper bearings, and the fact that, on the 
broad lakes of Canada and on the wide waters of the Mississippi, 
where tropical hurricanes blow with tremendous _ severity, 
no such inconvenience is experienced, is an absolute proof of 
the security which these vessels enjoy. In the case 
American steamers the hold, it is true, is usually packed full 
of bales of cotton, which impart a certain steadiness to the vessel, 
but nowhere on the rivers of England have we winds which sweep 
unbroken over such an extent of water, or blow with such intense 
severity, as they do in America. Practically we believe this form of 
vessel will be found for crowded freights much safer than the long 
narrow steamers now in use. 
sengers to crowd to one side of the vessel, so as to cause the water 
to flow into the cabin through the ports. Not more than two years 
since one of the river steamers had from this circumstance a narrow 
escape of foundering with five or six hundred passengers on board. 
Attracted by the Great Eastern the passengers crowded to one side 
of the vessel, causing her to lurch so much that the water poured 
through her small ports, which were open, until the after cabin was 
waist deep with water. 
deck, and no notice was taken of the circumstance till the heavy 
labouring of the vessel led the master to suspect that something was 
wrong. Luckily the journey was short, and the passengers were 
safely disembarked, but not until the vessel was “ water-logged.” 
No such accident could possibly happen to one of these saloon-decked 
vessels, because every portion of her hull would be air-tight, and 
there would be no aperture through which the water could flow in. 
We consider, therefore, that the argument in favour of the adoption 
of this class of vessels on our rivers is fully made out—that it will 
materially increase the comfort of passengers without lessening the 
speed or safety of the vessel, and that the adoption of the plan must 
become, sooner or later, a matter of necessity.—Steam Shipping 
Chronicle. 









OrrictaL Firtse.—The Chief Secretary for Ireland (salary £4,000) 
and the Under-Secretary (£1,900) must be terribly extravagant with 
coal. They have respectively allowances of £425 and £375 per 
annum “for fuel.” If they spend it all for coal they must make 
away with 1,066 tons yearly, or rather more than 2 tons 18 cwt. per 
diem—supposing the price to be 15s. per ton.—Mining Journal. 
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CYANOGEN STEEL. 

Ir is curious to observe how frequently several inventors are 
engaged at the same time upon similar discoveries, although each of 
them may be pursuing his labours altogether independently of the 
others, and although the discovery may be unquestionably new. At 
the time when the pneumatic process of refining iron was creating 
so much attention, it will be remembered that both Mr. Martien and 
Mr. Bessemer had lodged provisional specifications within three 
months of each other, consequently the provisional protection 
accorded to each was running simultaneously, and before the public 
or any other person but themselves had had an opportunity of ascer- 
taining the details of the respective inventions. About the same 
time the presence of nitrogen in stecl was positively declared by 
Mr. Christopher Binks, and his project for employing cyanogen 
compounds in the manufacture of that metal was brought promi- 
nently forward. The question, however, of improving the mode of 
manufacturing steel had at that period been discussed to repletion, 
and Mr. Binks’ assertion was regarded with suspicion, or, at least, as 
the project of an enthusiastic patent seller. After long remaining in 
abeyance (the fact of the discovery being only kept from sinking 
into oblivion by the occasional lodging of a specification, in which 
the use of substances capable of yielding cyanogen was incidentally 
mentioned), the subject has been revived, and is now restored to 
more than its pristine vigour, by the publication of M. Fremy’s 
communication to the French Academy of Sciences; and it seems 
probable that cyanogen compounds will ere long be acknowledged 
to be as necessary to the manufacture of steel as carbon has hitherto 
been. 

In Mr. Fleury’s process of manufacturing steel with electricity 
cyanogen is regarded as a necessary constituent of steel; and 
several other processes, which have in practice proved to give 








| excellent results, may owe their success to the unintentional intro- 


duction of cyanogen compounds. Amongst the specifications of 
patents issued during the past week is one relating to an invention 
by Messrs. Duhesme, De Ruolz, and De Fontenay, for improve- 
ments in the manufacture of cast-steel, and in the re-manufacture of 
old steel, in which the use of cyanogen is again the principal ingre- 
dient employed. In making cast-steel according to this invention 
certain mixtures of wrought-iron, cast-iron, oxide of iron, old steel, 
and ferrocyanide of potassium, or ferricyanide of potassium, or some 
of them, are to be employed. The ferrocyanide of potassium is 
commonly known as yellow prussiate of potash, while the ferri- 
cyanide of potassium is commonly known as red prussiate of potash. 
The corresponding sodium salts may be substituted for the potassium 
salts. Were the sodium salts used the process would be almost 
identical with that of Mr. Charles Sanderson, of Sheffield, also made 
public several years since. The papers read before the Society of 
Arts by Mr. Binks, advocating cyanogen, and by Mr. Sanderson, 
for employing substances capable of yielding cyanogen, for im- 
proving the quality of iron and the allied metals, having been pre- 
sented within a short time of each other. But whether the salts of 
sodium or those of potassium be used, it is evident that Messrs. 
Duhesme, De Ruolz, and De Fontenay have been long anticipated, 
the cyanogen being incontestably the ingredient upon which they 
rely for success. In the manufacture of cast-steel, they continue, 
one mixture employed consists of —Wrought-iron, 700 parts by 
weight; white cast-iron, 200 parts; oxide of iron, 100 parts; red 
prussiate of potash, 8 parts. A second mixture consists of—Old 
steel (old files, tools, or springs), 500 parts by weight; wrought- 
iron, 500 parts; red prussiate of potash, 14 parts. A third mixture 
consists of—Old steel, 350 parts by weight ; wrought-iron, 350 parts; 
white cast-iron, 200 parts; oxide of iron, 100 parts; red prussiate of 
potash, 7 parts. A fourth mixture consists of — Wrought-iron, 
1,000 parts by weight; oxide of iron, 75 parts; red prussiate of 
potash, 28 parts. From the small proportion of cyanogen added in 
the several instances, the astonishment that its existence did not 
long previously attract attention will at once disappear, the quantity 
of ferricyanide being only such as would cause a very small pro- 
portion of cyanogen to remain in the iron at the completion of the 
process, 

If the ferrocyanide be employed instead of the ferricyanide of 
potash in the mixtures described, double the quantity indicated for 
the red prussiate of potash is used; but the latter is preferred as 
giving a more decided reaction, and also on account of its containing 
no water of crystallisation. Retined iron, or fine metal, may be ad- 
vantageously substituted for the cast-iron in the first and third 
vhich case the quantity of fine metal employed must be 





tions of red prussiate of potash. ‘The cast-iron employed should be 
white, and of at least two qualities, one of which should contain 
manganese. It is to be first broken up into small fragments. The 
wrought-iron should be in the smallest possible fragments, and it 
should be avoided to use granular with fibrous iron. Granular iron 
of a good quality is preferred. The old steel should be of a good 
quality, and introduced into the mixture in small pieces. For the re- 
manutacture of old steel one mixture employed consists of old steel, 
such as old files, tools, or springs, 1,000 parts by weight; red prus- 
siate of potash, 10 parts. Another mixture consists of old steel, 
1,000 parts by weight; yellow prussiate of potash, 20 parts. In 
carrying out the manufacture of cast-steel, as also the re-manufacture 
of old steel, according to this invention, the above mixtures have to 
be melted down in crucibles, the ingredients having been previously 
mixed as completely as possible. The old steel, as also the wrought 
and cast-iron, should first be broken into small pieces, and the prus- 
siate of potash should be well distributed throughout the mass. The 
operations take place in a common air furnace, for which a very pure 
coke is employed, mixed with a tenth part of wood charcoal. The 
crucibles must be kept hermetically closed until complete fusion of the 
metals ensue, and the fire must be managed with the usual precau- 
tions. The same description of crucible is employed as is generally 
used for the smelting of steel. Those of plumbago are preferred ; 
but, if these are used, it is well to increase slightly the proportion of 
prussiate of potash after the crucibles have been employed for two 
successive meltings.— Mining Journal 








Tue Post-orrice.—T he estimate of the expenses of the Post-office 
for the current year is a strange contrast to such an estimate thirty 
rs since. The conveyance of mails by railways in 1861 will cost 
400, while mail coaches, of which our fathers were so proud, 
vote (which is declining every year) of only £13,870. 
193 sorters and clerks are required for the travelling post-office. The 
mere apparatus for exchanging bags on the railways causes an outlay 
of nearly £2,000 a year, and the supply and repair of mail-bags 
above £11,000. The poundage allowed for the sale of postage labels 
at the post-offices is described as exceeding £21,000 a year. The 
letter-carriers, sorters, and messengers now constitute a little army 
of above 11,000 men, and their year’s pay exceeds £520,000. 
Ixstiretion OF CiviL_ ENGingers 1x Scortanp.—At a special 
general meeting last week of the Institution of Engineers in Scot- 
land—Mr. W. M. Neilson, president, in the chair—the terms of ad- 
mission and subscription were altered, so that they now stand thus: 
—Every new member to contribute £2 10s. his first year, and 30s. 
each subsequent year; associates contribute the first year £2, and 
afterwards £L per annum; and graduates contribute 15s. per year. 
Thereafter the annual general meeting was held for the ten of 
office-bearers for the fifth session, 1861-1862, &. The following 
were elected :-—-President—Neil Robson, Esq. Vice-Presidents— 
Professor Macquorn Rankine, J R. Napier, Esq., and W. Alexander, 
Esq. Councillors—Messrs. W. M. Neilson, W. Johnstone, A. M‘Onie, 
Rk. B. Bell, Benj. Connor, James Milne, W. Tait, Wm. Simons, 
Hi. Bartholomew, and J. Brownlie. Treasurer—Mr. D. More. As 
Mr. Hunt, the secretary, had resigned his office, it was agreed— 
amid loud regrets for Mr. Hunt's resignation, every one bearing tes- 
timony to the able manner in which he had uniformly discharged 
his duties, and the difficulty which would be encountered before get- 
ting a qualified successor—to gy the appointment until the 
next meeting. The treasurer, Mr. D. More, gave in his financial 
statement, which showed that the funds are in a satisfactory state. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


TAKING OFF BLAST-FURNACE GASES. 
Sm,—Can you inform me if there 
formulas of the relative powers of wrought and cast-iron, both to 
resist heat, and also, when heated, to bear a hanging weight. These 
questions are uow of vast importance to all ironmasters whe are 
adopting the use of the gases from the trunnel heads. In my opinion, 
all now err in thinking the cast-iron bell requires to be so strong, 
and consequently weighty, the very weight having a great tendency 
to tear off from the wrought-iron. Of course | am referring to 
taking the gases from the trunnel head on Darby's patent, that is to 
say, by inserting a tube through the trunnel head, on to the end of 
which is usually fixed a cast-iron cylinder, either bell-shaped or with 
parallel sides. I have known several instances of the beil having 
torn from the wrought-iron tube. Of course, in such a case, the 
bell would melt in its descent, but there would be the stoppage of 
the working, the gas, and the trouble, expense, and delay of replacing. 
The most critical case I have known was one where the bell, for the 
sake of preserving it, was clothed with firebrick. This, I think, 
stood a shorter time than any other I have heard of; thus, in a 
measure, bearing out my idea that the failures are most frequently 
from having the bell too heavy, the extra weight having great 
tearing power. In my opinion, the first person who is bold enough 
to try a double wrought-iron bell, with a water-space between the 
two sides, taking care to use such water as will not set on to the 
sides, or, rather, leave a mineral deposit on evaporation, and also 
permitting the free escape of any steam generated at a very low 
pressure, will be the one to gain the credit, and, if he patented it, 
would, in my opinion, share the profit with Mr. Darby; unlessfyou 
should think proper to publish this, and the fact of its being in print 
prevented the patent right. 1 have quite at random coupled with my 
question my ideas on the subject, either of which please consider 
yourself at liberty to make what use you like of. Should you, 
however, think the value of this communication best represented by 
that economical figure, which, under any circumstances, makes both 
ends meet, in the shape of a round O, then treat it asa cipher. I 
cannot omit this opportunity of thanking you for your kindness in 
inserting my note about light locomotives. It has been the means 
of showing me how little we know of what is being done at no great 
distance from us. GEORGE ADDENBROOKE, 
Greenhill, Wombourn, Wolverhampton, April 22, 1861. 
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HEAT AND STEAM. 

Str,—In some recent numbers of THe Engineer you have proved 
the fallacy of Mr. Wye Williams’ new theory of evaporation, ‘ce. If 
you allow me to mention a few experiments to prove the correctness 
of your statement I should feel obliged. 

1. If vapours were formed in the water, then the surrounding tem- 
perature would have no influence on the evaporation. If water is 
Kept at one and the same temperature, say 60 deg., and the sur- 
rounding temperature at 60 deg., less evaporation takes place than if 
the surrounding temperature were at 32 deg. and the water kept 
at 60 deg. The difference is about 1 to 4 of the evaporation in equal 
time. 

2. Let a test tube be filled with water previously devrived of air, 
and inverted in a glass beaker with water also deprived of air, then 
if heat-is applied, and the cloudy masses which rise in the water were 
vapoury, they would rise to the top in the tube and displace a part of 
the water (the tube may, by preference, reachafew inches above the 
water in the beaker); no displacement takes place if the experiment 
is carried on properly and all air excluded in the tube. 

3. Vapours are water: they can be seen in the following manner: 
—Take a glass bottle of very clear glass and well cleaned with 
sulphuric acid, and afterwards with clean warm water, then place the 
bottle on a stand or block of wood, and let the rays of a strong light 
through a lens fall in the bottle, so that the focus of the lens i- about 
in the middle or near the side of the bottle where you want to observe 
the vapours; when this is done pour a little hot water in the bottle 
and close it with a loose stopper, then the vapours can be seen very 
distinctly with a common magnifying glass or microscope with a long 
focus placed in an angle of about 150 deg. to 170 deg. with the rays 
of the light. Should condensation take place on the sides of the 
bottle a little shaking will take it away. If the experiment is made 
in a warm room, and jthe bottle well cleaned, as before described, 
condensation will not be any annoyance. ‘Then raise the bottle so 
that the rays of the light fall over the surface of the water, and, by 
careful watching, the vapours can be seen rising from the surface 
of the water, and also disappearing on the surface of the 
water. I have seen them to rise from the water, and falling back 
again, and floating a short time on the surface, then disappear, as 
a drop of water will do sometimes. Here the vapours are in a rest- 
less state, but if the water is poured out of the bottle and placed on 
the stand again then the vapours will come more to rest. 

I believe that any person, after observing this, will come to the 
conclusion that they are water, therefore they cannot be formed in 
the body of water. If all vapours have disappeared by lowering the 
temperature above the surface of water a great quantity of vapours 
are produced in the bottle (miniature fog). This can be done by 
blowing cold air, or introducing a cold body or a few drops of cold 
water. F. Horrmany. 

Wilmington-square, April 23, 1861. 








FRICTION OF PLATES IN STEAM. 


Sr,—Your correspondent “ L. O.,” in his first letter on friction of 
plates in steam, expresses his conviction that your remarks on the 
same subject are calculated to lead young engineers into dangerous 
errors ; and he then nobly and manfully steps forth to prevent such 
a deplorable result. But his last contains statements so rash and 
ill-advised that one can scarce believe it to be written by the same 
man. : 

In speaking of metal surfaces in perfect contact, what can he mean 
by “capillary attraction,” seeing that no capillary tube or opening 
exists? And what is the terrible force of capillary attraction that 
compels oil to make its way where steam of high pressure cannot 
enter. In speaking of the pressure on surfaces in perfect contact, 
he thinks that it can bring them into a contact closer than perfect. 

In reply to “ L. O.” I would remark that I never knew an engineer 
to make the blunder he speaks of in the construction of slides; but I 
confess that I should have expected him to make such a blunder, for 
he professes to be convinced that he could make the compensation 
ring such a fit as would entirely prevent the steam from pressing on 
that part of the back of the valve enclosed, and the communication 
spoken of would, in that case, be clearly superfluous. 

In connection with the subject of lubrication, allow me to state the 
following facts—I do not doubt that similar ones have come under 
the notice of many engineers :— 

In fitting the piston of my indicator into the cylinder I fortunately 
obtained a good fit. When the surfaces of the cylinder and piston 
were wiped with a clean dry rag the piston dropped into the cylinder 
from its own weight; but, when oiled, no force that I judged safe to 
apply could force it in (the piston is a solid block). - 

In my experience I have found the “brasses” of an engine-shaft 
bearing to become slightly altered in form, so as to embrace the 
journal tightest where the “brasses” met. In consequence of this 
double the usual quantity of oil was found insufficient for the pur- 
pose of lubrication. The reason was clearly this—the oil was 
stripped from the journal by the edges of the “ brasses.” This is 
known, and fully provided for, by many engine-builders. 

In the two cases above mentioned the contact was far from per- 
fect; still it was so close as to prevent attraction of any kind from 
introducing oil in a quantity sufficient for the purposes of lubrica- 
tion. I will not again trouble you on this subject. Joun Parton. 








STREET RAILWAYS. 


Srr,—-Having long before Mr. Train, or even the London General 
Tramway Company, introduced their particular systems of tramways 
to the attention of the English public, I had, in my more humble 
way, been endeavouring to urge a similar plan upon the attention of 
many influential gentlemen in London, and to convince them that a 
well-regulated system of tramways would prove the best, most 
practical, and least costly means for regulating the enormous amount 
of traffic in the thoroughfares of London ; and that, instead of the 
hindrances and annoyances which its Babel-like confusion at 
present occasions, travelling through the streets might be made 
perfectly easy and certain as to time, without injury to existing 
house property—which a diversion of it would inevitably prove— 
and this without interfering with, or being obstructive to, any other 
mode of conveyance. 

You will not, therefore, be surprised—although I have retired 
from the turmoils of our great metropolis into a distant part of the 
country—that I should still watch with much interest the develop- 
ment of a system (as recorded from time to time in your pages) 
which I have always felt persuaded, either sooner or later, must be 
adopted. 

‘Lhe energy with which Mr. Train has endeavoured to surmount 
the difficulties and prejudices he has had to encounter cannot be too 
much admired, and is deserving of the thanks of the public, and I 
hope he will in some way be ultimately well rewarded. 

1 am delighted with even the small amount of success he has 
achieved—for the permission he has obtained to demonstrate the 
practicability of his plan on some of the public roads is a great point 
gained. 

My object, however, for troubling you with this letter is not to 
advocate Mr. Train's particular plan, but to ask permission to make 
a few observations on some remarks made by Mr. Rutt in your 
publication of the 12th April, in a paper by that gentleman 
“On the Best Means of Relieving the Street Traftic of London.” 

1 refer more particularly to the paragraph in which he alludes to 
tramways as one of the means suggested. 

Mr. Rutt’s first remark has reference to Mr. Train’s plan of rail, 
but the reply of “A Manchester Man” (in your same publication, 
page 235) to Mr. Adams may, perhaps, serve as a reply to Mr. Rutt. 

It is only to that part of the paragraph commencing —“ It would, 
I think, be impossible to introduce any system of this kind into the 
metropolis without providing means by which the car can leave the 
track,” &e. And further on he states—“ It would be a simple im- 
possibility to introduce it into the thoroughfares where the necessity 
for relief is most required.” And then comes the reason for, I 
presume, both remarks—“ For where the traffic is formed into three 
or four lines, the omnibus (or tramway carriage I presume) must 
follow the line, and one slow cart in front would upset all caleula- 
tions of speed.” 

One would almost be led to imagine, from the last remark, that 
Mr. Rutt considers tramways are intended to introduce ivto the 
thoroughfares some additional trafiic, for he assumes that the three 
or four lines he alludes to will still continue. 

But is it reasonable or right to assume any such thing? Let us 
consider what kind of conveyances these three or four lines consist 
of at present. 

First, | think I may fairly class omnibuses ; next, cabs and private 
carriages ; and last (though I confess not the least obstructive), vans 
conveying goods from receiving houses to the various railway 
stations. 

Now my impression is, that no omnibus drawn by horses on the 
common highway can compete with a well-regulated tramway any 
more than a stage coach with a railway ; for, although the speed may 
not be greater than that of an unobstructed omnibus, yet the comfort 
and accommodation to passengers which could, and undoubtedly 
would, be given by the tramway, together with the proprietors’ 
ability to charge lower fares, from the fact of their being able to 
carry double the number with the same power, would always 
command a preference. All experience proves this as likely to be 
the case; andif soa great many omnibuses must vanish from the 
streets. 

Next, as regards cabs and private carriages. We all know that 
there are a great many, both gentlemen and ladies, who would not 
be seen in an omnibus, but prefer paying the higher fare by a cab, 
or coming to town in their own carrias But supposing a well- 
conducted and appointed tramway, constructed from, say, Notting- 
hill to the Bank, offering first-class carriages or compartments for 
their accommodation, is it very unreasonable to suppose these gentry 
would prefer the first-class compartment of a tramway carriage 
at one-fourth the cost, and that others would leave their carriages at 
home, for the use of their families, rather than risk them in the City ? 
If this should prove to be the case—and such a supposition I think 
very natural—many of these carriages which are now crowding the 
streets will disappear from the thoroughfares or tramway lines of 
road. 

Next, as to vans. Can Mr. Rutt assign any reason why a railway 
goods carriage might not be brought to a receiving house on atram- 
way, and there loaded as the goods are sent in, and taken back when 
full at night to the railway, without the expense of reloading (all of 
which the public have to pay for at present)? I confess I can see 
none whatever, except, perhaps, some of the awkward places a few of 
the receiving houses are situated in for a tramway to approach. 
But this difficulty would be overcome by their removal, which com- 
petition would soon accomplish. 

As to the particular kind of rail, I shall not attempt to discuss, but 
leave that in much abler hands. It is sufficient for me to know, and 
to have seen, many railways crossed by very public roads on the 
level, without being any obstruction either to horses or carriages, and 
I find it difficult to believe that a tramway rail cannot be laid in the 
streets of London equally unobstructive. 

I never contemplated that a tramway could be laid down either in 
our streets or highways, without an Act of Parliament, without 
being subject to the annoyance of litigious individuals. 

It will, therefore, be the duty of the Legislature, when the subject 
is ripe for legislation, to fix upon the best plan, projected by whom 
it may, and to make regulations most calculated to benefit the 
public. A YorKSHTREMAN, 

Rotherham, Yorkshire, 19th April, 1861. 

















A TELEGRAPH TO AMERICA. 


Sm,—I may be allowed, at the outset of this communication, to 
remark that it may be inferred that Mr. Clark is not a regular 
reader of your columns, as there is much that has appeared in them 
for some time back on the point now under consideration of which 
he seems to be ignorant. 

Mr. Clark lays down that certain matters specified by him do 
not come within the scope of your journal. 1, on the other hand, 
am equally convinced that they do. To see how improvements in 
science and engineering should be carried out, and to do justice to 
those who initiate them, or who pre-eminently and perseveringly 
advocate them, are matters which it is thought clearly fall within 
the circle of your duty, and which there can be no doubt you take 
especial pleasure in discharging as far as lies in your power. 

Mr. Clark seems not to be aware that my plan for deep sea surface 
telegraphy, illustrated by a rough diagram, was published in your 
columns on the 15th June last. I also beg to refer him to my sub- 
sequent letter of the 6th July. Trusting to memory alone, I made 
an erruneous reference, in a’ former communication, to the month 
of September in place of 15th June, 

With regard to Mr. Clark’s floating stations, I need say no more 
at present as to their practicability. As to any necessity for them | 
may remark, that I am very confident that if the former cable, when 
lying at the bottom of the ocean, with all the immense disadvan- 
tages of such a position, conveyed intelligence all the way from 
Valentia to Newfoundland for a time, and only ceased doing so in 
consequence, there is every reason to believe, of the evil effects 
resulting from such a position, as I have repeatedly shown in Tux 





Enorneer, a cable placed in the advantageous — of being sus- 
pended within a few fathoms of the surface of the ocean would be 
able to convey intelligence permanently all the way between these 
places without floating stations. 

Mr. C. asks me if there are no currents (as he says I hold), how 
icebergs float from the north to Newfoundland? Now I never said 
that there are no currents—that would be a most sweeping and 
most absurd allegation indeed; I only said, and still say, and have 
fully proved that there is every reason for believing that there are 
no under currents in the open ocean. ‘The winds, the waves, the 
surface ocean currents, and, near land, the tidal currents, are amply 
sufficient to drive about icebergs, wrecks, and bottles, and to account 
for all the other circumstances to which Mr. Clark alludes. 

Mr. Clark indulges in the remark—one, it is supposed, meant to 
be of a derogatory nature—that my refutation of the existence 0! 
deep sea under-currents is “voluminous.” Now he is, perhaps, in 
happy ignorance of the contents of “ Maury's Book,” but if he were 
to look into it, and were disposed to do justice to me, he would find 
himself constrained to say that the refutation is very brief. The 
importance of the subject, as an interesting part of the physical 
geography of the earth, would have justified a much fuller treat- 
ment of it than I have bestowed, but I humbly apprehend that, brief 
as it is, it is perfectly conclusive. And its importance in a tele- 
graphic point of view is equally great, for when once it is fully and 
finally recognised that there are no under currents in the open 
ocean (nor, perhaps, anywhere else), the propriety of laying the 
cables near the surface will be admitted by all. What is now 
wanted, to put the matter beyond all doubt, is afew experimental in- 
vestigations to be conducted by one of her Majesty's ships, as it is, 
in every point of view, a matter of great public interest, and it 
would involve no great amount of difficulty or trouble in its execu- 
tion. 

Mr. C. makes sundry objections to the northern route, and also 
expresses his strong sympathies for Colonel Shaffner, 1 intend, in 
my next communication, to show how very unfounded are beth his 
objections and his sympathies, especially the latter. H. K. 

Edinburgh, April 24th, 1861. 





TRIAL OF A LAND STEAM FIRE-ENGINE. 

A wiguty satisfactory trial with a new land steam fire-engine took 
place on Saturday, the 20th inst., at the New River Head, Amwell- 
street, by permission of the directors of the New River Water Com- 
pany. ‘The engine in question has been constructed by Shand and 
Mason, of the Blackfriars-road, for the London Fire Brigade, It is 
mounted on high wheels and springs, so as;to be drawn rapidly by 
horses, and carries the hose and implements, with the firemen, upon 
it. Upon an alarm of fire being given the fire is lit, the steam 
raised, and the engine ready for working in thirteen minutes, ‘The 
weight, including the water, is 6,499 Ib. 

The London Fire Brigade has hada land steam fire-engine of less 
power very successfully in use during the last twelve months; and 
from the experience gained in its working Messrs. Shand and Mason 
have been enabled to construct the present engine so as vw nearly 
double the work without increasing the weight ur vuik, ‘The expe- 
riments were conducted by Mr. Braidwood, Superintendent of the 
London Fire Brigade, in the presence of the Earl of Caithness and 
gentlemen connected with the insurance companies, = 

The first point to be ascertained was the time occupied in getting 
up steam after applying a light to the fire, the boiler and water 
being quite cold; the following was the result :—Steam of 30 Ib. 
pressure in 12} minutes; 40 1b., in 13 minutes; 40 Ib., in 14 minutes ; 
60 lb., in 144 minutes; and 70 lb.,in 15 minutes. The engine was 
then set to work through 210 ft. of hose, a jet 1} in. diameter being 
used; the test for height was a steam engine chimney 134 ft. high, 
close to which the jet-pipe was placed. ‘There was a considerable 
breeze blowing all the time, but, notwithstanding, the elevation 
attained was at least 26 ft. above the chimney, making a total height 
of 160 ft. The jet-pipe was then depressed to ascertain the hori- 
zontal distance, the same quantity of hose and the same jet-pipe 
being used, when the measured distance was found to be 202 ft. The 
experiment lasted upwards of two hours, during which time the 
engine was continuously worked with the greatest smoothness and 
regularity, pumping 440 gallons of water per minute, through 210 ft, 
of hose and a 1} in. jet-pipe, to the height of 16 ft., thus doing as 
much work as five hand-worked brigade engines at their ordinary 
rate of working. We congratulate the insurance companies upon 
having procured such a powerful addition to their fire-extinguishing 
apparatus in London, and understand that Messrs. Shand and Mason 
are at present constructing three engines of the same description for 
the London and North-Western Railway Company, two of which 
are to be placed in London, and the third at Crewe. 





Metropouiran Dratwace.—'The total length of the sewers intended 
to be constructed by the Metropolitan Board of Works for the main 
drainage of London is within a few yards of 74 miles. The length 
executed at present is not 19 miles, but above five more are in course 
of execution, and the total length contracted for is 46 miles, 


Tue Matta ANd ALEXANDRIA SuBMARINE TeLEGRAPH.—The Alex- 
andria correspondent of the 7imes communicates the following par- 
ticulars with regard to this great work :—The line is to be laid in 
three sections, the first from Malta to Tripoli, and thence along the 
coast to Bengazi. The second will be brought by a separate steamer 
to Alexandria, and will be paid out from this end, proceeding tw 
the westward. The Malacca, meanwhile, is to return to England for 
the middle section of the cable, by means of which the eutire line is 
expected to be completed before the end of July. Three dimensions 
of cable will be employed: one of about 24 tons, the second of 
5 tons, and the third of no less than 7 tons to the knot. These will 
be submerged along the coast in such wise as to keep as much as 
possible within a depth of 100 fathoms, so as to admit of the cable 
being raised to the surface for examination and repair, at any point 
where a defect may occur. In one place, however, at the +" of the 
Bay of Sidra, it will probably have to lie in about 800 fathoms, 
From Malta to Tripoli the greatest depth is 450; but the bottom is 
little else but smooth sand, and this part of the line will, conse- 
quently, consist of the light cable. The same size will be employed 
at the Alexandrian extremity. The starting point here will be from 
the new harbour. For a distance of 11 miles the course of the ship 
will be in a straight line, almost due north, so as to keep clear of the 


anchoring grounds of the western harbour, and a depth 
will then be reached of about 55 fathoms. Thence the line 
will again gradually bend towards the coast, for a length 
of about 60 miles, along which the cable will lie gene- 


rally upon soft sand and mud. It is the middle section that will 
be the most trying part of the work. The bottom at that portion 
consists apparently of jagged rocks, with great irregularities of 
depth. At one spot, for instance, about eight miles from the shore, 
the soundings sink almost abruptly to 800 fathoms. At another a 
depth was found of 90 fathoms; the ship was swung round, and 
upon the line being let down a second time it gave a sounding of 
190 fathoms. On this section, therefore, the heaviest cable must 
come into use. ‘The above will serve to show that the difficulties to 
be contended with are by no means inconsiderable; but the Govern- 
ment seems to have wisely determined upon grudging neither labour 
nor expense in the endeavour to guard against failure. Every pre- 
caution that could be dictated or devised by the combined skill and 
experience of the engineers has been adopted, both in respect to the 
construction of the cables and to the selection of the route, and all 
concerned in the work seem to look forward with full assurance to 
the prospect of its being brought to a successful issue. Viewing the 
matter even merely in the light of a final experiment, it is one of 
extreme interest, since, if if should result in failure, it will reduce the 
cause of submarine telegraphy to a state of well-nigh utter hope~ 
lessness—at least, according to the present state of knowledge of the 
subject. Between ous and Malta there will be two interme- 
diate stations, one at Bengazi and another at Tripoli. 
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CALVERT’S STEAM ENGINES AND BOILERS. 


om 
FIG.7. 


a 





\ i ii! HAW GD 
AA HN 
Hh a’ ANH 
ul h 





























| 


Fia. 1 is an elevation of a single-acting steam engine constructed 
according to the improvements of Francis Alton Calvert, of Man- 
chester ; Fig. 2 is a sectional elevation of part of the same; Fig. 3 is 
a plan in section of the cylinder, the steam admission valve, and part 
of the hot well; Fig. 4 is another section of the steam admission 
valve; and Fig. 5 is a detached view of the valve motion. a is the 
steam cylinder; a, the piston; a’, the piston-rod connected to the 
cross-head a*; a‘ is the connecting rod; and a5, the beam, wiich, in 
order to combine strength with lightness, is made with cast-iron 
ends and centre pieces, united by wrought-iron tubes; the crank 
arm a® is connected in the usual manner to the crank shaft a’. At 
the lower end of the steam cylinder a@ are the apertures 6, through 
which the steam enters. ‘These apertures are placed at in- 
tervals nearly round the circumference to equalise the action 
of the steam on the piston a', Similar apertures, marked c 
in Fig. 6, but not shown in Fig. 1, are made through the 
cylinder, near the upper end, to admit and discharge air 
from and into the passage d, which communicates with the 
hot well 0; eis a passage or chamber into which the steam enters 
previous to entering the cylinder. The steam admission valve con- 
sists of a perforated cylindrical shell 4 working within a case g placed 
in the steam-chest A; the case g is provided with perforations corre- 
sponding to those in the shell fand these cvlediinn are all so 
small, that by turning the shell three-sixteenths of an inch or other 
small distance, the ports for the passage of the steam are either 
opened or closed, 7,2, are the openings for admitting the steam from 
the chest A to the interior of the shell f; these openings are con- 
siderably larger than the perforations communicating from the 
valve to the passage or chamber e. The mode of constructing 
the exhaust valve is as follows :—The lower end or lid of the cylin- 
der marked j is perforated with small holes, as shown best in 
Figs, 2 and 3, and the sliding plate 4, having corresponding holes, is 
placed above the end j; the sliding plate & is moved to 
and fro, so as to open and close the perforations in ‘he end j 
by means of the tappet 7 on one of the rods /'; these rods are 
connected to the cross-head a, The tappet / acts alternately on the 
upper and lower arms of the double lever m, which is fixed to the 
rocking shaft m'; to this shaft is fixed the lever m?, the lower end 
of which passes through a slot in a rod attached to the under side of 
the sliding plate k. ‘To one of the rods /' is also fixed the tappet 2 
for working the steam admission valve jf; at one end of this valve 
is the spindle /!, to which is fixed the lever /*; to this lever is jointed 
the lower end of the link /%, the upper end of which is hinged to a 
stud passing through a slot in the weighted lever #4, to which is 
attached the plate /°, on which the tappet & acts to open the valve 7; 
the yalve is closed or the steam cut off by the same tappet 7 acting 
on the adjustable piece /*, which is fixed to the lever /* by a set 
screw ; this piece 7® can be moved to suit the quantity of steam re- 
quired, ‘The position of the link #3, and consequently the position 
of the stud to which it is hinged in the slot lever /‘, is varied by 
means of the governor shown at x, in Fig. 1; the spindle n! of the 
governor acts on the elbow lever n®, to the upper arm of which is 
Jointed one end of the link 23, the other end being connected to 
the link 73. When the governor balls are down, as shown, the 
valve will be ready to give the greatest amount of steam to the 
cylinder; but when the balls expand, the stud of the link 73 
approaches the fulerum of the lever 74, and consequently the 
traverse of the valve is reduced, thereby admitting less steam. 
The framing of the beam, the pedestal of the crank shaft, and the 
steam cylinder, are all supported by the chamber 0, which forms the 
hot well, the water from which is injected towards the lower end of 
the cylinder a, when the exhaust valve is open by the plungers pat the 
ends of the rods /; these plungers work in the barrels p!jshown 
best in Fig. 2; the water from both the barrels p' unite in a centre 

ipe p*, which is furnished above with a perforated top or rose p'. 
Inder the pipe p? is a flat valve, through which the water enters 
from the hot well to supply the plungers with a fresh charge of 
water at each stroke; by this means the plungers are always supplied 
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with the coldest water in the hot well to meet the exhaust, thereby 
assisting condensation. 

Fig. 1 represents the parts in the positions they occupy when the 
engine is at half stroke, and the mode of operation is as follows :— 
The piston is now supposed to be ascending ; the steam, having been 
admitted below the piston and cut off, is now impelling the piston 
upwards by its elastic force, and the air above the piston is escaping 
through the upper apertures c and passages d into the hot well 0, but 
when the top of the piston has passed beyond the said apertures, the 
airin the space above them becomescompressed (between the pistonand 
the cylinder lid) and forms aspring cushion, the reaction of which when 
the crank has turned over the centre, and the momentum of the fly- 
wheel, bring the piston down again. When the piston is at the top of 
the cylinder the tappet J, acting on the lever m, opens the exhaust 
valve &, which remains open during the descent of the piston, to 
allow the steam and air under the piston to escape into the hot well, 
where it is met by the water injected through the rose p%, as above 
described; the exhaust valve remains open until the lower part of 
the piston has about half covered the apertures 6, when the tappet J, 
acting on the lower arm of the lever m, moves the plate /, and closes 
the valve; as soon as the piston covers the apertures 4, the air 
between the lower part of the piston and the bottom of the cylinder 
becomes compressed, and forms an elastic cushion, the action of which 
assists in moving the piston upwards. When the piston in descend- 
ing has closed the apertures }, the tappet , acting on the plate 5, 
opens the ports of the steam admission valve f, to admit the steam 
into the passage or chamber e, and as soon as the crank has turned 
over the ceutre, and the piston in rising uncovers the apertures 8, 
the steam rushes into the cylinder through the said apertures, and 
impels the piston upwards with the full force of the steam; when the 
piston has been raised through the space between the plate /> and the 
tappet /?, the said tappet acts on the piece /*, and closes the admission 
valve, thereby cutting off the steam, which then acts expansively 
until the entire force is expended. In order to prevent a vacuum 
being formed below the piston, the sliding plate & of the exhaust 
valve is loose on the end j, and it is capable of being lifted off its 
face for about an eighth of an inch, to allow air from the hot well to 
pass into the cylinder through the perforations of the exhaust valve. 
When it is requisite to stop the engine the attendant draws back the 
plate f° by means of the handle /7, until the tappet /? can pass 
without influencing the weighted lever /*. In starting the engine 
the plate > is brought back to its original position, care being taken 
that the tappet /* is above the plate at the time. 

By means of these improvements the full expansive force of the 
steam can be utilised, steam at a high pressure can be advantageously 
used, and the velocity of the piston may be greatly increased, owing 
to the moist condition of the cylinder, caused by the piston taking in 
and discharging air from the hot well to the upper part of the 
cylinder at each stroke; also by the piston forming a vacuum when 
the steam has expanded it to its full extent. Fig. 7 is an elevation 
of the outside, and Fig. 8 a sectional elevation of a steam boiler, and 
Fig. 9 is a plan of the same. A is a conical dome with a hemi- 
spherical top; this dome is placed above the fire-grate 1, which is 
supported at the upper part of the ash-pit C, into which air is ad- 
mitted by the damper D; the fire grate B is made in two parts, 
which are hinged to the ash-pit C; each part can be lowered inde- 
pendently of the other by the eccentrics B', for the purpose of re- 
moving clinkers; the dome A is surrounded by the cylindrical shell 
EK, the space between the two being filled with water; F is the 
casing around the shell E, into which the products of combustion 
enter from the dome A, and G is the outer casing of the boiler, the 
upper portion of which forms the steam chamber; the fuel is sup- 
plied to the fire grate B through the door H, and passage I, the 
products of combustion, after rising in the dome A, where the 
greater portion of them are absorbed by the water surrounding it, 
are conveyed through the passage I into the hot air chamber be- 
tween the shell E and casing F, where they again rise and give off 
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forward uninterruptedly around each side, and at the bottom of the 
hot air chamber and of the water jacket, through the flue J to the 
chimney. 

From the foregoing description it will be seen that the dome A, 
and the space between the shell E and casing F, form chambers for 
the accumulation of rarefied air and inflammable gases, which cham- 
bers are entirely surrounded by water, by which the heat is absorbed, 
while the opening into the flue is placed at the lowest possible level, 
in order that the heavier gases may be carried readily forward to the 
chimney. 

The mode of feeding the boiler with water is as follows:—K is a 
cistern which is in communication with the boiler by means of the 
two pipes L and M, the former opening into the steam chamber, and 
the latter into the water; the vaives L! and M! are very similar to 
the steam admission valve described in reference to the steam engine ; 
the valves L! and M! are connected so as to act simultaneously by 
the rod N, which is jointed to the lever N'; this lever vibrates on 
the fulcrum N?, and its other extremity enters between two adjustable 
fingers fixed to the rod O of the float O'. The rod O is hollow and 
passes through the cylinder O? fixed on the boiler; the hollow rod O 
has a small hole through it, at that part where it works through the 
cylinder O?, and on the top of the rod is a steam whistle. When 
the water in the boiler descends to the desired level, the float O', 
descends also, and the upper finger of the rod O, acting on the lever N', 
opens the valves L! and M!, the former of which admits steam from 
the boiler above the water in the cistern K, while the latter allows 
the water in the cistern to be forced into the boiler through the 
pipe M, as soon as the level of the water in the boiler is raised sufti- 
ciently ; the float O! in rising closes the valves L! and M!', and the 
steam which is thus shut in the cistern, on becoming condensed, 
forms a partial vacuum, which raises the water from the hot well of 
the engine, or from any convenient tank or reservoir, which is in 
communication with the cistern through the pipe K'. In case of the 
non-supply of water to the boiler, the float O', descending below its 
proper level, then brings the hole in the pipe O below the end of 
the cylinder 02, thereby allowing steam to pass through the rod O 
to the whistle. The requisite quantity of air for supporting com- 
bustion is admitted to the ash-pit C through the damper D in the 
following manner:—The cylindrical valve P working in the case P! 
is acted upon by the steam in the boiler, and the case P! is 
surrounded by steam to equalise the expansion of the parts; the 
valve P is connected to the damper D by the rod D!; when the 
steam is at its proper pressure the damper is held open to the 
requisite extent for admitting as much air as is necessary for com- 
bustion, but if the pressure of steam increases beyond its proper 
limit, the valve P in rising closes the damper D, and reduces the 
quantity of air admitted to the fire or shuts it off entirely; the 
contrary action takes place when the pressure of steam is reduced. 





Tue visitors to the South Kensington Museum during the week 
ending 20th April, 1861, were as follow:—On Monday, Tuesday, 
and Saturday, free days, 6,612 ; on Monday and Tuesday, free even- 
ings, 4,252. On the three Students’ days (admission to the public 6d.) 
1,958; one Students’ evening, Wednesday, 195. Total, 12,997. 
From the opening of the Museum, 1,992,501. 

Street Rartways mn Amertca.—Another emphatic sign of spring 
is the way in which the pavements and cobble stones have been 
made irregular by the frost coming out of the earth. Riding in city 
railway cars, just now, makes one think of the dead and gone days 
of omnibuses, for the cars jolt amazingly at every turn of the wheels, 
owing to the timbers beneath the track being loosened by the frost 
coming through the ground. Still there are not the old tribulations 
of broken windows, impudent drivers, deafening wheels, and sixteen- 
on-a-side and plenty-of-room characteristics of the old omnibus era, 
and we would not return to it at any price the Rothschilds or the 


their heat into the surrounding water, while the draught is continued | ghosts of Astor or Girard could offer us.—Philadelphia Inquirer. 
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TO CORRESPONDENTS. 
a, Some Sor binding the volume can be had from the publisher, price 2s. 62. 
ac 


*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, d-c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

Frev.—Mr. Barrow, of Staveley, Derbyshire, has a contract to the amount of 
£60,000 for the iron work of the Great Exhibition. 

R. B. (Manchester).—We know of no way of obtaining apparatus for the 
manufacture of fancy soaps except by advertising for it. 5 

Ir Mr. JAMEs = seild eaod | h Gales he can have the letters wh ich we 
have received, mostly of an advertising character, in reply to his inquiry. | 

G. R. M. (Middlesbro').—We have no doubt that the proposed form of joint 
would secure perfect tightness, but we think the same object can be attained 
with less work. Don’t you? 

C. R.—We have seen valves ingeniously contrived to accomplish the same pur- 
pose, but they required a separate plate on the back. Yours is the best con- 
trivance of its kind we have ever seen. : 

A Svusscrisine Youne Cuemist.— Not having ourselves made murexide, 
analine, and roseine, we are only able to refer you to the various chemical 
papers which have appeared on these subjects within the last two or three 

ears. 

G. R.—The fairest opinion you can obtain as to the merits of such a contri- 
vance is your own opinion after having fully and patiently tested its action. 
From the hints you give of the nature of the invention, we are rather dowltful 
of there being any merit in it, 

J. F.—You will have no difficulty in forcing water at 200 deg., or any other 
temperature, but you may not be able to draw it into your pump on account 
of the steam rising from it, unless you place your supply of heated water some 
distance ‘above your pump. Water at 180 dey. is, however, often pumped 
when the supply is but a few inches above the pump. 

D. E. (Lianblethian).—T7he Earl of Caithness’ steam carriage was made by 
Mr. Thomas Rickett, of Buckingham. The price of such engines is from 
£180 to £200. They have 3} in. cylinders, 7 in. stroke, 3 ft. 6 in. wheels; 
they are designed to carry three persous in sront (besides the fireman behind) 
at 10 miles an hour, and their weight, when fully loaded, is 25 tons. 

H. 0.—In the first place we do not consider that the expression “nominal 
horse power” is relevant to locomotives working at 120 lb. pressure, and in 
the nert we.could not think of taking the trouble to work out for you the 
“nominal” horse power according to all the different rules. By portable 
engine makers such an engine would probably be rated as 16-horse, while its 
actual power would be about 200-horse. 

ALPHA.—Give such motion to your slide valve as will open your steam ports to 
their full width, and enough more to aliow of sufjicient lap to cut off at one- 
third stroke. We should suppose, at a guess, that 8-in. motion and 2-in, 
outside lap at each end would be necessary, but you should be able to work 
out the exact proportions. We should say that 3 in., or even 4 in., inside lap 
on each side would not be too much. 

LENGTH OF A CycLoID.— We have received a nunber of communications, mostly 
Jrom German gentlemen, giving the equation of the length of a cycloid to its 
base. The length is exactly four times the diameter of the generating circle. 
We shall publish some of these next week. Two of our correspondents fall 
into the error that the diameter of the wheel controls the cycloidal distance 
developed in running twenty miles. If they will think again they will readily 
perceive that the diameter of the wheel in no way affects the case. 

J. A. D.—We were quite unaware of the previous expression of your doubts of 
the existence of ultimate atoms. When you deny, as you appear to do, that 
the human mind can conceive their existence, your denial only proves the 
incapacity of your own mind—not that of others. Although the existence of 
such atoms may never be proved, we see no difficulty whatever in the way of a 
clear conception of them, with all their qualities of impenetrability, dc. We 
would recommend you to study the writings of almost any eminent chemical 
authority since the time of Higgins, and, tn particular, those of Dr. Wollaston 
and Professor Faraday. 

A SuBscriBER.— You require to know how long atmospheric air, charged to'a pres- 
sure of 1,000 lb. pressure per square inch, in a “ bowler” 2ft. diameter and 10 ft. 
long, would drive an engine exerting six indicated horse power. Supposing 
there were no waste in the passages, &c., it would drive the engine 22 minutes 
and 50 seconds, working at full stroke. If worked expansively, the air might 
drive the engine an hour or more. The power given off would be equal to the 
pressure on the end of the “boiler” multiplied by its length. The area of a 
2-ft. circle being 452°39 square inches, the pressure would be 452,390 lb., and 
this, exerted through 10 ft., would give 4,523,900 foot-pounds, of which a six- 
horse engine would require 198,000 foot-pounds per minute, taking away the 
whole in less than 23 minutes. 

M. A.—We should not wish to express any opinion upon the results of your 
experiments. We do not at this moment perceive what special advantage 
would arise from the use of a coarse pitched screw, unless, indeed, it was 
Sound to give a better result than those of finer pitch. Propellers with a 
pitch equal to three times the diameter have been extensively used where four 
blades, and even where only three blades, were employed. We know of a four- 
bladed screw 10 ft. in diameter, and with a pitch of 31 ft. 4 in. at the centre 
of pressure. We know also of a three-bladed screw 10 ft. 4 in. in diameter, 
and with a pitch at periphery of 32 ft. 5in. We do not think, however, that 
the results obtained from such screws have been altogether satisfactory, inas- 
much as the tendency has for some time been towards finer pitches. 

Joun Murray (Mauritius).—The general plan about which you inquire for 
burning bagasse or wet fuel consists simply in having two or more furnaces 
to one boiler, and, after heating both or all of the furnaces with dry fuel, 
Jiring bagasse alternately into one or the other. All the furnaces open into a 
common mixing chamber. in or over which the boiler is placed. The parti- 
eular apparatus as to which you inquire was prtented in the United States 
in 1855, by Moses Thompson. Three furnaces were arranged side by side, each 
having @ separate pissage, regulated by a damper, into the mixing or com- 
bustion chamber. Dry fuel only was fired to the middle furnace, bagasse 
being Jed alternately to the two side furnaces. The principle of alternate 
Jiring was patented by Watt in 1785, and by many others since. If you can 
make anything of our description of Thompson's plan we presume you are 

Sree to use it. 

J. E. R.—As generally understood, the wave-line is that in which the horizontal 
section of the fore body of the vessel, at the water-line, is concave on each side 

‘or some distance from the stem, afterwards changing to a conver form until 
the middle body is reached, the lines, on each side of the fore body, Jorming 
reversed curves, like Hogarth’s * line of beauty and grace.” The concave svies 
of the front part of the fore body thus form what are sometimes called “ hollow 
water-lines” and sometimes * wave-lines.” The latter name was applied by 
Mr. Scott Russell, und is, we believe, intended to apply to that form of 

entrance” in which the successive particles of water are gradually removed, 
with a constantly increasing velocity, out of the way of the advancing ressel, 
and as gradually brought to a state of rest. The concave bows, or hollow 
water-lines, were known by the Indians a century ago, and were introduced 
in English yachts previous to 1834, or before the time when Mr. Russell began 
his experiments, but the merit of working out the proper yorm of these lines is, 
we believe, duetohim. The Americans adopted hollow water-lines more thin 
twenty years ago, in their celebrated clippers, but Mr. Donald McKay, the 
eminent Amer tcun shipbuilder, who built the fastest vessels in the Biack Ball 
line, has admitted that he first adopted these lines from the transactions of the 
British Association, where Mr. Russell's experiments were reported, 

D. K. C.—IJj, as you say, you have “ not time to continue the correspondence,” 





This is due to the leverage of the overhanging part of the lever. If the lever, 
when in use, is confined by a spring balance, this must be disconnected from 
its attachment at its lower end, and be left hanging from the lever when the 
latter is weighed. To this weight, or, rather, this leverage of the lever (and 
spring balance, if any) add the actual weight of the safety-valve itself; and 
deduct the sum from the total upward pressure already calculated as acting 
beneath the valve. The remainder is to be overcome by a weight. To find 
what this shall be multiply the remainder, just obtained, by the distance 
Srom the joint, on which the lever rises, to just over the centre of the valve, 
and divide the product by the distance from the joint also (on which the lever 
moves) to the point of application of the weight. The quotient gives the ne- 
cessary weight in lbs. If, on the contrary, the weight is known, and you 
wish to find the pressure, multiply the weight by its distance from the main 
joint, and divide the distance by that from the joint to the valve. To the quotient 
add the weight of the valve and the effective weight or leverage of the lever, 
determined in the manner already described. Divide the sum by the area of 
the valve in square inches, and the quotient will express the pressure per 
square inch. We hope others than “ Boiler Makers” will muke themselves 
practically familiar with these rules, as their own safety often depends upon 
an application thereof. 





THE DUMPY LEVEL. 
(To the Bditor of The Engineer.) 

Sir,—I shall be much obliged to any of your correspondents who can give 
me the rationale of the three-staves adjustment of Gravatt’s dumpy level. 
The process is given in several books, but no reference to the optical laws 
involved in the questi >, CoTTON. 


BLACKSMITHING AND PATTERN MAKING. 
(To the Biitor of The Bungineer.) 

Str,—Can any of your readers kindly inform me what allowance of coal 
ought a smith to have working up, say, 2-in. square iron or inch bolts, 
welding 2-in. by 4-in. plates? In fact, the ordinary average light work in a 
smithy not connected with a large machine establishment ? 

Also, if there is any rule for estimating the cost of patterns? 





U. X. L. 





GALVANISING IRON, 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers kindly inform me the best and most expe- 
ditious way to remove or break the scale from iron sheets previous to their 
being galvanised? Would a pair of plain rolls do? and to pass the sheets 
through singly (cold) in the same manner as boiler-plate or sheets are rolled 
in the mills ? J.R. 

Coatbridge, April 24th, 1861. 


DRAINING COAL PITS. 
(To the Editor of The Engineer.) 

Sir,—Your two correspondents, ‘“‘ A Learner,” and Mr. P. J. Livsey, are 
in error in recommending the use of a syphon. They seem to forget that 
the point C, as mentioned by your previous correspondent ‘ Enquirer,” is 
45 ft. below point B, consequently the depth of sump would be immaterial, 
inasmuch as practical pumping will only lift water, say, 28 ft. 1 think they 
will at once see their mistake ; therefore it is needless speaking of the action 
of a syphon, which, of course, is simply pumping. MINER. 

April 24, 1861. 





EXPLOSIVE SHELLS FOR RIFLED ORDNANCE. 
(To the Editor of The Engineer.) 

Sir,—In the Scientific American, of the 20th inst., under the head of the 
“Polytechnic Associate of the American Institute,” is the following 
passage :—‘‘ Mr. Babcock said there was no doubt of this style of projectile 
of General James, but he was not the first to make explosive shot. That 
was done twenty years ago by Norton.” 

I have made an improvement on the percussion explosive shell that I used 
at Woolwich twenty years ago, by charging it with bullets, something on 
the Shrapnell principle. I have left specimens of this improved rifle shell at 
the Royal United Service Institution and the South Kensington Museum. 

Rosherville, April 24. . Norton. 





IRON MEN-OF-WAR. 
(To the Editor of the Engineer.) 

Sirn,—Captain Halsted, R.N., has clearly and ably explained, in his 
several lectures at the Royal United Service Institution, the relative power 
of wooden and iron shipping to resist the assaults of shot and shell ; and 
has declared that liquid-fire is the most efficient agent to put hors de combat 
a hostile fleet. 

It is generally known that the ordinary iron shell will be smashed against 
iron armour or casing, but I am of opinion, from much experience, that a 
well-tempered steel bolt-shell, discharged from one of Captain Blakely’s 
fortified rifle-cannon of a 68-pounder calibre, will pierce any thickness of 
iron casing such as is at present used for the Warrior or Resistance. Such 
bolt-shell of 8 in. diameter may have a chamber of 1 in. in diameter and 
10 in. deep, to contain the charge of liquid-fire. The length of this bolt- 
shell may be twice the diameter of the bore of the gun. The charge of liquid 
will be about a pint, a sufficient allowance for all purposes of war, 

Rosherville, April 25th, 1861. J. Norton. 





MEETINGS NEXT WEEK. 
InsTITUTION OF CiviL ENGINEFRS.—Tuesday, April 30th, at 8 p.m. Con- 
tinued discussion upon Mr. Bidder, jun.’s, paper, *‘ The National Defences.” 
CivIL AND MECHANICAL ENGINEERS’ Society. — Thursday, May Ist, at 
7i p.m. On Steam Ploughing and Cultivation,” by J. Hilditch, 
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it might have been as well had you not begun it. Your letter breaks down in 
the attempt to prove two propositions, which mutually conflict with each other. 

The first is that the theory is yours. This you claim because ‘it was in your 
mind months before” any publication of anything like it by anyone. Of 
course we do not know what was in your mind, but you never published or 
publicly asserted your claim until a fortn ight ago, or some eighteen months 
after the most important part, if not all, of the theory had been elaborated in 
print, We do not suppose that you intend to dignify your letter of February 
10th, 1860, asa statement of a“ theory,” inasmuch as, except as referring to 
the leaders in THE ENGINEER, that letter was, and still is, altogether unin- 
telligible. The second point which you attempt to make, in your present 
letter, is that Harshman had previously advanced the theory in question. 
That he characterised his “‘polar forces,” “ etherial caloric,” d&c., as “ per- 
cussive, concussive,” and all that, is no doubt true, and it is just as true 
that, in 80 doing, hein no way suggested the theory which you appear 80 
singularly anxious both to accord to him and to appropriate to yourself, 
and to which your elain is evidently as invalid as his own. It appears, too, 
Srom the pamphlet to which you refer, that you permitted Mr. Colburn to 
believe that the few facts which you communicated to him, and for which he 
pe sey md gave you fwl credit, were ascertained originally by yourself, 
fate they had been published by others, and publicly discussed, long before. 
= Sacts did not constitute any theory of explosions, although, as far as 

hey went, they assisted in supporting the theory of THE ENGINKER. 

ILER MAKER.—I/ you wish to determine the weight necessary to balance a 
pre = say, 25 lb. per square inch, on your safety-valve, proceed as 
fo mag — r++ ameter of the safity-valve at the lower edge of its bearing 
ae .— oe - the corresponding area, in square inches, in any table of 
— por od ef area by the pressure to be kept up per square inch, 

- ve t total upward pressure against the under side of the 
= Before going any further, you must ascertain, by actual trial, how 
the — rd valve lever, without any weight attached, presses down upon 
wenn s pe end this, let the lever be attucked to its joint, as when Jitted 
pain I wve-stud, or pin, resting upon the valve. The weight being 
por my = @ wire or stout cord around the lever, exactly at the point 

re = ses upon the valve, or at the centre of the valve-stud, and with a 
pa #e yards weigh the lever. Although its actual weight, weighed sepa- 

@ prece of iron, may not exceed 10 lb, ov 20 lb., it will be Sound to 
press downward upon the valve with a Jorce of, perhaps, 100 lb, or 150 Wd, 
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THE NATIONAL DEFENCES. 

LorD GRANVILLE, indulging in a metaphor less elegant 
than expressive, has said that the Society of Arts “sticks 
its nose into everything.” The example of general nasal 
intrusion does not appear to have been lost upon the Insti- 
tution of Civil Engineers. The Council, in no way op- 
pressed with that sense of official insignifiance which, 
according to the confessions of venerable past-presidents, 
was one of the strongest convictions in the minds of the 
original founders, have invited the members to a discussion 
upon the “ National Defences.” The direct instigation thereto 
is a “paper,” by Mr. G. P. Bidder, jun., B.A., and an ab- 
stract of which we are enabled to present elsewhere. Fancy 
the United Service Institution discussing permanent way, 
or the construction of iron bridges! ‘The natural inclina- 
tion to ask “‘ What has the Institution of Civil Engineers 
to do with the National Defences?” may as well be sup- 
pressed, however, in the submissive inquiry, to wit : 
“ What will Great George-street do about the National 
Defences?” Really, we do not know what it may conclude 
todo. A month’s warning to the Admiralty, and an ad- 
monition to the Horse Guards would hardly take us by 
surprise. Somebody has said that the smallest French- 
man, in setting about the smallest undertaking, proceeds 





as if the eyes of all Europe weré upon him, Mr. Bidder, 


jun., an English gentleman, has devoted himseif, jin a 
similar impressive manner, to what happens, on the other 
hand, to be a very extensive subject. He might, indeed, 
have begun his “ paper” thus :— 
“ Great is my theme, yet my desert how small!” 
even while disregarding, in anticipation, the unkind in- 
terruption— 
“ Then ‘twere much better not to speak at all.” 
Mr. Bidder, jun., we presume, 
“ Ne’er set a squadron in the field, 
Nor the division of a battle knows” 
more than a respectable unmarried lady of thirty-eight. 
He is quite free, nevertheless, to hold and to express 
opinions upon the “National Defences,” and may see no 
reason to hesitate in inflicting them upon the members of 
the Institution, provided he have, as he is almost certain 
to have, the presidential permission to do so. At least 
one of the old members—a member, too, of the Society of 
Friends, and now gone to his long home—would, had he 
been living, have protested against the introduction of 
such a subject. “ Whosoever shall smite thee on thy right 
cheek, turn to him the other also,” would have been quoted, 
but Mr. Bidder, jun., might have construed cheek in its 
depraved rather than its scriptural and anatomical sense, 
and responded accordingly. We have read the official ab- 
stract of Mr. Bidder’s “ paper” with much care, and we 
think it is fully up to what might be considered a fair 
average for Volunteer drill-room productions. He has, as 
was to be expected, failed “to bring together and arrange 
“the several questions requiring consideration,” and he has 
over-stepped his self-imposed restriction as to the obtru- 
sion of opinions or schemes of his own. The gist of his 
ideas appears to be that we cannot afford forts, and that 
a better use might be made of money than even “ fortify- 
“ing the dockyards and arsenals, and, possibly, two or 
“three other places palpably open to invasion.” The title 
of the “paper,” of course, implies the foresight of invasion, 
and a Franco-Russian combination is hinted at, the writer 
consoling himself with the reflection that the Russians 
could only join the French fleet by forcing the Channel 
passage, “or sailing around the whole of the island !” Our 
any = Mr. Bidder, jun., informed the Institution, depends 
upon the existence of plenty of very long and very sharp 
iron steamships (or, rather, frigates) of war. The quantity 
of metal which a vessel might be able to throw at a 
broadside is unnoticed, as is, also, that of the coals required 
for the very high speed and the great sacrifice of displace- 
ment, now available for armament, in order to carry the 
coal. Mr. Bidder, jun., thought long range broadsides 
might be reckoned advantageous by and by, although he 
failed to mention whether the advantage would accrue to 
the attacking or the attacked ship. 

We should not overlook Mr. Bidder’s happy suggestion 
that, in the event of actual invasion, the members of the 
Institution might render essential service in throwing up 
earthworks, and in destroying roads and bridges! This 
looks like business, and if the public, including the owners 
of such works, would only consent to their destruction now, 
in anticipation of an invasion, many lucrative engagements 
might be secured and many important improvements intro- 
duced in their immediate re-construction. 

The Institution of Civil Engineers, as such, is no place 
either for listening to or discussing such crudities, dashed 
even as they are with threadbare facts. The subject, too, 
is quite without the province of civil engineering, as much 
so as church rates, or the improvement of Lrish whiskey. 
If Ministers go wrong with regard to the “ National De- 
fences,” let the M.I.C.E., like F.R.S.s, L.L.D.s, Mus. D.s, 
or members of the British Association, do what they have 
to do individually. Let them talk out of doors as much as 
they like, but pray do not convert the Institution into a 
Pickwickian club. Of course we are aware that all this 
fuss about matters which do not concern the Institution is 
not made upon the mere impulse of garrulous tongues. 
There is a strong disposition, in certain quarters, to impress 
the influence of the Institution strongly upon Government. 
However desirable this result may be on the part of the 
two or three, or even half-a-dozen, who hope to bring it 
about, it is not likely to end in any permanent — 
to the profession. Civil engineers, as a class, are not mili- 
tary engineers, and never will be. The difficulties in the 
way of the manufacture of silk purses from a certain 
unsuitable material are not greater, perhaps, than those 
in the way of any attempt at this kind of transformation. 
The members of the civil branch of the profession had best 
recollect also that the jealousy of civilian interference in 
the naval and military services is not likely to diminish, 
and until we have universal suffrage there will probably 
be sufficient power at Whitehall to repel such interference. 
The invasion of Kent by all the troops between Cape 
Finisterre and Toulon would hardly cause more conster- 
nation in England than would be caused from Great 
George-street to Charing-cross, by the elevation of Messrs. 
Bidder, pere et fils to posts of authority in the War or 
Admiralty departments. While one invasion is hardly 
more probable than the other, we may as well breathe 
freely, expressing the hope only that the Institution will 
cut short its warlike discussion and return, as soon as pos- 
sible, to matters which, for the credit of its members, we 
hope they understand much better. 


RAILWAY BRIDGES. 

THERE are, in the kingdom, nearly a dozen railway 
bridges, the known or reputed cost of which has exceeded 
£100,000. Foremost among these is the Britannia bridge, 
which cost, according to Mr. Edwin Clark, £602,000. The 
next great work is the High Level bridge at Neweastle, 
the cost of which, according to Mr. Stephenson, was 
£243,000; although, including approaches, compensations, 
&c., its reputed cost was something like a million, Mr. 
Brunel’s great bridge at Saltash cost £225,000. The 
cost of the Conway bridge is given by Mr, Edwin Clark as 
£145,191. The Boyne viaduct cost about £140,000. The 
Congleton viaduct cost £113,000; and that over the Dee, 
in the Vale of Llangollen, £110,000. The Almond viaduct, 
on the line of the Edinburgh and Glasgow Railway, could 





not have cost much less, ‘The reputed cost of the Maiden- 
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head and Chepstow bridges was about £100,000 each. 
The Victoria bridge, at Pimlico, is stated to have cost 
£90,000, although this covers the structure only, irrespec- 
tive of other charges. 

To this list of important works is being added the 
Hungerford bridge of the Charing Cross Railway, which 
will have eight lattice spans of nearly 150 ft. each. An- 
other bridge, between Southwark and London bridges, will 
be required for the New Cannon-street extension of the 
same line ; but this will not be of such magnitude as that 
just mentioned, nor will the new bridge of the London, 
Chatham, and Dover Company. ‘The latter is to be erected 
just below Blackfriars’ bridge, unless the suggestion should 
os adopted of building a great high-and-low-level bridge, 
to accommodate both the railway and the ordinary traffic ; 
in which case the present site of Blackfriars’ bridge, which 
is to be taken down and rebuilt in any case, would be 
adopted. It may be mentioned, en passant, that the West 
London Extension Railway Company have a bridge with 
five wrought iron arches, of 140 ft. span, in progress across 
the Thames at Fulham, thus making the fifth railway 
bridge, in progress or determined upon, over the Thames, 
within the limits of the metropolis, where, two years ago, 
not one bridge for railway purposes stood across the river. 
The railway bridge over the Foyle, at Londonderry, where 
a suspension span of 445 ft. had been proposed by 
Mr. Barlow, aa approved by Sir W. Cubitt, is also in 
progress upon more orthodox designs, and it is quite safe 
to say that it will rank, on completion, among those which 
have cost upwards of £100,000. 

The most important railway bridge about to becommenced 
is that of the London and North Western Railway over 





the Mersey at Runcorn Gap. This bridge will rank indeed, 
when completed, second only to the great tubular bridge 
across the Menai Straits, and the importance of a communi- 
cation between London and Liverpool more direct than by 
the present roundabout line, via Warrington, doubtless 
justifies the great outlay which will be incurred. ‘The 
railway company first proposed a bridge of three spans of 
300 ft. each, together with approaches presenting an addi- 
tional aggregate water way of 500 ft. The Admiralty 
require, however, a bridge of five spans of 300 ft. each, 
with a clear headway of 75 ft. above the highest water of 
spring tides. As in such matters the willof the Admiralty 
is law, the opportunity for an imposing work of construction 
is in no danger of being lost, and as the bridge must be 
for a double line (the great Victoria and Saltash bridges 
are for single lines) the cost will probably reach £300,000. 
It will be recollected, perhaps, that Telford once proposed 
a suspension bridge at Runcorn, with a single span of 
1,000 ft., and two side spans of 500 ft. each. There is a 
disposition on the part of many of our engineers to apply 
the suspension principle to railway purposes, the roadway 
being stiffened by light girders, as is, indeed, done in all 
recent roadway suspension bridges. From fear, perhaps, 
of official intervention, none of our engineers have, how- 
ever, been allowed to make this application. In the case 
of the Charing Cross Railway there was every reason to 
retain the suspension bridge already existing, notwith- 
standing that considerable work might have been neces- 
sary in strengthening it so as to render it secure in con- 
verting it from a footway bridge of insignificant traffic to 
a railway structure of the most important character. When, 
however, it is borne in mind that the four chains have no 
less than 296 square inches of cross section at the centre 
of a span of 6764 ft. from centre to centre of towers, and 
that, with a strain of only 10,000 Ib, per square inch, these 
chains would support 1,320 tons if hanging vertically, and 
735 tons, including their own weight, in their present 
catenary curve, it does seem as if this strength should be 
sufficient for an ordinary railway bridge. I¢ is true that, 
at Hungerford, four lines of rails must be laid on the 
bridge, and it may be anticipated that, on certain occasions, 
a train will occupy each of these lines, making four trains 
on the bridge at the same time. For this reason extra 
chains and additional strength in the piers would have 
been necessary, but the cost of these could hardly have 
been as much as that of five new piers and an entirely 
new superstructure. That this rejection of the suspension 
principle was not due, however, to local circumstances 
alone, is evident from the condemnation, by the same 
engineer, of the a? for a suspension bridge of only 
445 ft. span over the Foyle at Londonderry. Mr. Robert 
Stephenson, it is true, gave an alarming account of 
the behaviour of a railway suspension bridge of 300 ft. 
span at Stockton; but this bridge had no trussing along 
the floor. George Stephenson had previously soepagel, 
and, indeed, intended to employ the Menai suspension 
bridge, of 570 ft. span, for railway traffic; and the Niagara 
railway suspension bridge has been six years in use under 
railway tratlic, the span being 822 ft. The suspension 
cables are made of wire, like those of the Fribourg bridge 
(the latter of 870 ft. span), and the actual cross sectional 
area of the wire, only 241-6 square inches, is considerably 
less than that of the chain linksin the Hungerford bridge, 
notwithstanding that the Niagara bridge has a span 146 ft. 
greater, and that it supports a heavy railway traffic in- 
stead of a light footway merely, as at Hungerford. The 
Manchester-made wire, however, of which the Niagara 
bridge cables are formed, was proved, by actual trial, to 
have an average strength of 100,000 Ib. per square inch, 
making the ultimate strength of the cables upwards of 
10,000 tons. ‘The suspended portion, including the cables 
themselves, weighs but 1,000 tons, and the strain produced 
by this weight, acting indirectly through the curved line 
of the cable, produces a strain of 1,810 tons at the summits 
of the towers, or but one-sixth of what the cables may be 
expected to bear before breaking. Adding the weight of 
the heaviest trains, the strain is under one-fourth the abso- 
lute strength. The engineer of the Niagara bridge com- 
menced, some five years ago, the construction of another 
railway suspension bridge of 1,224 ft. span between the 
centres of towers, and with the roadway 300 ft. above the | 
surface of the Kentucky river, which runs in a deep gorge 
below. The railway company for which this work was 
undertaken became bankrupt, and the bridge has not, there- 





fore, been completed. It was expected, before the com- 


mencement of the present political troubles in the States, 
that the bridge would have been completed by the end of 
1862. The cables, in this case also, are to be of wire. Two 
only will be employed, instead of four, as at Niagara. The 
diameter of the cables is to be 11 in. each, giving, as the 
total actual cross section of wire, about 75 square inches in 
each cable, or 150 in. only in both together. Stout stays, 
however, are to be extended from the tops of the towers 
to successive points along the floor, and the strength of 
these stays is expected to be nearly equal to that of the 
cables themselves. Under the middle of the roadway a 
single trussed wooden girder, 20 ft. deep, is to extend along 
the whole span, and with this stiffening it is expected, 
when the bridge is completed, to maintain a speed of ten 
miles an hour for the railway trains crossing it. Mr. Bar- 
low’s proposition for a single suspension span of 3,000 ft. 
over the Mersey is well known, and it 1s, we think, as 
demonstrable as any engineering proposition that such a 
structure might be made to be entirely safe. There are 
qualities of steel which will bear even 150,000 Ib. per square 
inch, and, indeed, Mr. Robert Mushet has made steel which 
has been recently tested by Mr. William Butcher, of Shef- 
field, to a tensile strength of 168,000 lb. per square inch, 
Evenat 100,000 Ib. per square inch a steel bar would support 
5-7 miles of itself, hanging vertically, before breaking, and 
in a catenary curve, of the deflection customary in suspen- 
sion bridges, it would just support itself over a clear span 
of 3 miles, or 15,840 ft. No such spans have been actually 
attained, it is true; but there is a single span of 6,600 ft., 
or 14 miles, in the case of a telegraphic wire over the river 
Kistna, in India, and a span of 1,400 yards, or four-fifths 
of a mile, has, only this week, been stretched between 
Calton hill and Edinburgh castle. Our readers may re- 
collect how a proposal to span the Mersey, at Liverpool, 
with a telegraph wire of seven-eighths of a mile in a 
single stretch, was received by the Mersey Docks Board, 
about a year ago, with much merriment. A span of nearly 
that extent had then been standing for some years across a 
valley between tworidges of the Bochetta chain of mountains 
between Turin and Genoa. 

Without any hope that anything upon the suspension 
principle will be adopted at Runcorn Gap, we must, never- 
theless, express our conviction that great railway suspen- 
sion bridges wil!, by and by, be fcund indispensable. There 
is an increasing necessity for bridging the broad estuaries 
of our rivers, and here, if anywhere, suspension spans are 
necessary. It cannot be that we shall be for ever content 
to ferry across the Humber in order to reach the growing 
borough of Hull, or to go miles out of our way, through 
Gloucester, in order to reach Newport and Cardiff. The 
least cost at which 500,000 tons of freight can be carried 
20 miles out of its way is £40,000, and this is equal to the 
interest, at 5 per cent., on £800,000, For this sum it 
is probable that the Severn might be bridged in 
front of Chepstow, and even were the cost £1,500,000, 
as in the crossing of the St. Lawrence at Montreal, the 
outlay would be covered after a time by the saving of 20 
or 30 miles in the carriage of goods and passengers. So it 
would, we have no doubt, in respect of a bridge over the 
Humber. Such a project would be no more startling now 
than was the proposition, twenty years ago, to cross More- 
cambe Bay, or that even of bridging the Tamar, with its 
70 ft. of water and mud. A proposal was made in Cali- 
fornia, a few years ago, to build a bridge ten miles long 
across the Bay of San Francisco, and it would be perfectly 
practicable, although the cost would be great, to build a 
railway bridge of unquestionable safety across the English 
Channel. Its erection may, indeed, be some time attempted, 
and possibly in our generation. The distance between 
Dover and Cape Gris Nez is under 21 miles, and the depth 
of water nowhere exceeds 180 ft., the average being but about 
100 ft., or rather more than the deepest water in which 
Plymouth Breakwater was raised. From near Folkestone 
to the sand called Le Varne, the depth, for a distance of 
10 miles out, nowhere exceeds 90 ft. This depth is hardly 
exceeded in reaching the next sand, 3 miles further, 
and the greatest depth from there to the French coast is 
under 180 ft., whilst it is only for about four or five miles 
that the depth exceeds 150 ft. Without dwelling further 
upon such a matter, it is evident that we shall have yet to 
accustom ourselves to works of bridge construction, greatly 
surpassing anything yet attained, and whilst no waste of 
material should be countenanced, it is to be hoped that due 
solidity and unquestionable safety may be secured in such 
structures. ‘The dubious character of some of the iron 
bridges built within the past few years, such as the Spey 
viaduct, the Crumlin viaduct, and even the new Victoria 
bridge at Pimlico, which is said to be already exhibiting 
signs of weakness, enjoin carefulness and a better study of 
the best modes of applying material. 
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Treatise on Mills and Millwork. Part I. On the Principles of 
Mechanism and on Prime Movers ; comprising the Accumula- 
tion and Estimation of Water Power, the Construction of 
Water- Wheels and Turbines, the Properties of Steam, the 
Varieties of Steam Engines and Boilers, and Windmills. 
By WituraM Farrparry, Esq., C.E., LL.D., F.RS., F.G.S., &e. 
London: Longman, Green, Longman, and Roberts. 1861. 

To the majority of our readers a brief review of any 

mechanical work which Mr. William Fairbairn may be 

pleased to put forth will probably be more acceptable than 

a searching critique. Mr. Fairbairn’s reputation is so well 

established, and has attained such a height, that what he 

writes is usually held to be of much more importance than 
what other people write concerning him. These considera- 
tions must be allowed their due weight by all those whose 
business it is to bring the new productions of Mr. Fair- 
bairn’s pen to the notice of the engineering portion of the 
public. But for this fact we might feel disposed to take 
exception to some parts of the volume now before us—to 
take exception to them, not because of their intrinsic quali- 
ties, but because they seem to be out of place in a treatise 
on Mills and Millwork. 

When the announcement of this new work from Mr. 








Fairbairn’s pen first reached us, we were somewhat curious 
to learn what limits the author purposed imposing upon 
himself—to discover where his treatise would begin, and 
where it would end. Observing that the work was to ex- 
tend to two volumes, we inferred that it was to be pretty 
comprehensive, and hence considered that it would pro- 
bably include, first, an historical sketch of mill apparatus ; 
next, a discussion of the principles of mechanism—a 
subject which most certainly belongs here if anywhere— 
then, a description of such prime movers as were specially 
applicable to millwork, and of such only; then an account 
of the transmissive machinery employed for conveying the 
motive power to the working parts; and, finally, a selec- 
tion from the best manufacturing machines employed in 
mills of various kinds. The author has both exceeded and 
fallen short of our expectations: he has exceeded them by 
extending his description of prime movers to stationary 
steam engines generally, and by comprising in it not only 
a chapter on steam boiler construction, but also a lengthy 
discourse upon the properties of steam; and he has fallen 
short of our anticipations by proposing to limit his second 
and concluding volume to a consideration of “the arrange- 
ments necessary for imparting motion to the various de- 
scriptions of mills.” Beyond this he does not propose 
to go. 

Mr. Fairbairn’s introductory chapter on the early history 
of mills, although marked by much research, is nevertheless 
very meagre, comprising but three or four pages on corn 
mills, as many more on mills for the manufacture of textile 
fabrics, and another on iron manufactures. In this chapter 
we observe a singular incongruity, which is worth incidental 
mention, in order that the author may, in future editions, 
express his opinion upon an important question more clearly 
and decidedly. On page 9 he pictures the condition of 
the weaver, in what we may call pre-Fairbairn periods, 
remarking that at that time the workman had usually his 
residence in the country, where, “with a little garden, and, 
perhaps, grass for a cow, he carried on his trade and earned 
a comfortable subsistence,” and he then goes on to quote 
the exclamation of a writer, who says, “ How much more 
of the comforts of life, and of the means of natural enjoy- 
ment belong to this state of manufacture than to the more 
advanced, in which combined systems of machinery, and a 
more perfect division of labour, collect the workmen into 
factories and towns.” Yet on the next page he says “ The 
factory system has created a much higher and more 
intelligent class of workmen than existed under the hand 
system—more respectable, better paid, better housed, and 
better clothed than heretofore.” If this last statement be 
true, why should we sigh over the old days, wherein the 
weaver lived in the country and kept a cow? Which state 
of things does Mr. Fairbairn really prefer ? In this chapter 
Mr. Fairbairn speaks enthusiastically of the improvements 
in the manufacture of iron which Mr. Bessemer, Mr. Clay, 
and others are developing, and tells us that the former gen- 
tleman is now proposing to roll plates in the form of a con- 
tinuous web from liquid metal, run direct from the furnace 
to the rolls. 

The section on the Principles of Mechanism very properly 
takes its place in this work immediately after the historical 
introduction. Of the propricty of this subject being dis- 
cussed in the present work, and taking an early place in 
it, there cannot be two opinions among competent persons. 
It would be impossible to select a more appropriate place 
for an exposition of these principles. The engineer requires 
a considerable knowledge of them; but the millwright 
should be a perfect master of the subject. Such knowledge 
is the vital part of his profession. In the volume before us 
Mr. Fairbairn—whose shyness of mathematical subjects is 
indicated in every volume which he puts forth—has given 
us the benefit of Mr. Tate’s ability and expertness, and that 
gentleman has performed his task well. He has employed 
the simplest possible forms of notation, and has embodied 
the relations which connect the moving parts of machines 
in easy formule. We are greatly astonished, however, to 
find that he has omitted to investigate the forms of the 
teeth of wheels. This is one of the most important 
branches of the millwright’s art, and precisely that in which 
he most needs mathematical assistance. We hope this 
defect will be repaired in the next edition of the volume. 

The next section of the work is on Prime Movers, and 
comprises nine chapters. These respectively treat of the 
accumulation of water as a source of motive power—the 
flow and discharge of water, and the estimation of water 
power—the construction of water-wheels—the undershot 
wheel—turbines—the properties of steam—varieties of 
stationary engines—boilers—and windmills. In the first 
and second of these chapters the author has wisely 
availed himself of the latest investigations, so that they 
contain a condensed statement, in a reliable form, of our 
present knowledge concerning the storage and the discharge 
of water. The chapters on the construction of water- 
wheels and turbines are also very valuable, containing not 
only a lucid description of the various classes and qualities 
of these machines, but also some admirable examples, 
illustrated by well-executed illustrations, of the best 
machines erected by Mr. Fairbairn. The remaining 
chapters call for no special remark: they include the sub- 
stance of the author’s late experiments on the density of 
steam, and his mode of strengthening boilers, together 
with some other matters, which have before been pub- 
lished in other forms. The chapter on Windmills is ex- 
tremely scanty. 

In his preface, Mr. Fairbairn gives a lively sketch of the 
millwright of the last century, styling him “an itinerant 
engineer and mechanic of high reputation,” with an un- 
questionable weakness, however, for potations and dis- 
putations. He was, nevertheless, able, energetic, ex- 
tremely skilful in his comprehensive avocations, and kindly 
disposed towards his class. But towards interlopers he 
showed no forbearance. For more concerning him the 
sketch itself must be resorted to. 

In conclusion, we are happy to say that Mr. Fairbairn 
has produced another book which will add to his well-won 
eminence as a mechanical author, and we shall look 
anxiously for the second volume of his Mills and Mill- 
work, 
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Grants of Provisional Protection for Six Months. 

677. Cares IsLEs, Birmingham, “ Improvements in securing or fastening 
envelopes, letters, or other sealed packets, and in applying ornaments to 
the same.”—Petition r-corded 18th March, 1361. ss - 

696. Joun Ripuey, Stagshaw, Northumberland, ‘‘ An improvement in reap- 
ing machines.”—Petition recorded 20th March, 1861. 

718. THoMAS SEAVILLE Truss, Gracechurch-street, London, ‘‘ Improvements 
in apparatus for propelling ships and other vessels.”—Petition recorded 
22nd March, 1861. . 

733. Georce Joun Bartist Lover, Brunswick-place, Brixton-hill, Surrey, 
“ Irrigating or self-supplying water brushes, brooms, and sponges.”—A 
communication from Mr. J. Lemoine, Rue St. Paul, Paris. 

736. JouNn Biting, Abingdon-street, Westminster, Middlesex, “An im- 
proved chimney head.”—Petitions recorded 23rd March, 1861. 

750. FREDERICK VERSMANN, Bury-court, St. Mary-axe, London, “ Improve- 
ments in the manufacture of colour adapted for dyeing, painting, and 
other uses.”—Petition recorded 25th March, 1861. 

770. FRaNcois CHEVILLARD, Horts, Varennes, Haute Marne, France, “ Im- 
provements in machines worked by concentrated power.” — Petition 
recorded 28th March, 1861. 

808. Joun GREENWOOD, Rawden, near Leeds, Yorkshire, ‘‘ Improvements in 
machinery or apparatus for combing wool and other fibres.”—Petition 
recorded ist Apri, 1861. 

812. WILLIAM ALEXANDER LYTTLE, Arundel-street, Strand, London, ‘ Im- 
provements in, and connected with, the collars and wrist-bands of shirts.” 

814. CaLEB Scuorieup Senton, Park-road, Clapham, GrorGE HAwkINs, 
Port street, Bermondsey, and Epwarkp STANSFIELD, Commercial-road, 
Peckham, Surrey, ‘“‘ An improved trap or flap for covering the entrances 
of cellars and other places.”—Petition recorded 2nd April, 1861. 

819. WiuLiaAM CRIGHTON and FREDERICK WILLIAM CriGHTON, Manchester, 
“Improvements in machinery or apparatus for preparing cotton and 
other fibrous materials to be spun.” 

$21. THomas Wrieut and Huen Wricut, Dudley, Worcestershire, “A new 
or improved steam brake.” 

823. Joun SEVILLE, Oldham, and WALTER Lawtoy, Hollingwood, Lanca- 
shire, ‘“‘ Certain improvements in starting and retarding or stopping rail- 
way trains.”—Petitions recorded 3rd April, 1961. 

825. Joun Gay Newton ALLEYNE, Butterley Ironworks, Alpeton, Derby- 
shire, “‘ Improvements in machinery employed in the manufacture of 
iron.” 

826. James Tuomas Grice, Birmingham, ‘‘ An improvement or improve- 
ments in ornamenting metallic tubes.” 

827. RoperT Wooprur¥ and CHARLES MILNES, Red Lion-square, Notting- 
ham, ‘A new or improved construction of carriages for children, com- 
monly called perambulators, to be called ‘ the Nottingham double per- 
ambulators.’” 

829. RicHaRD ARCHIBALD BroomaN, Flect-street, London, “ An improved 
method of doubling silk threads together, with machinery for effecting 
the same.”—A communication from MM. Beaux, Mahistre, and Rousset, 
Avignon, France. 

830. WILLIAM ALBERT SHEPARD, Pall-mall, London, “ Improvements in 
street railways, and wheels and apparatus to be used therewith.” 

831. WituiamM HENRY McNary, Manchester, “Improvements in the mode 
of, and apparatus for, knitting.” 

832. ALFRED VINCENT Newton, Chancery-lane, London, “ An improved 
construction of bran duster.”—A communication from George Clark, 
Peter Elting, George Marsh, and Alfred Marsh, Cincinatti, Ohio, U.S. 

834. Martin Benson, Royal Exchange-buildings, London, ** Improvements 
in generating steam, and in the apparatus employed therein.” 

8835. JouN STEVENSON MILLER and ‘THOMAS PATERSON MILLER, Springficld 
Works, Dalmarnock, N.B., ‘* Improvements in fixing colouring matters 
on textile fabrics and fibrous materials.”—Petitions recorded 4th April, 
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836. DANIEL Stone, Manchester, and CuAkLes Comer, jun., Broughton 
Copper Works, Salford, Lancashire, ‘‘ Improvements in combining metals 
and alloys of metals for the manufacture of coins, checks, vouchers, trade 
marks, and other useful articles, and for ornamental purposes.” 

837. CHARLES BurN, Delahay-street, Westminster, Middlesex, ‘‘ Improve- 
ments in ports and apparatus for opening and closing the port-holes of 
ships of war, which are also applicable to embrasures of fortifications.” 

839. Davip Brown, Smethwick, Staffordshire, Noan FELLows, Selly Oak, 
Worcestershire, EpWARD JONES, Deepfields, Sedgley, and WitLIAM Brow N, 
Smethwick, Staffordshire, ** Improvements in the manufacture of nails, 
railway spikes, or pins, and gas tube fastenings, and in machinery 
employed in the said manufacture.” 

841. Rogert BENJAMIN GREENWOOD, Durham-place East, Hackney-road, 
Middlesex, ‘*‘ Improvements in candlesticks and candle-holders.” ~ 

842. WiLLIAM Epwarps, Wolverhampton, Staffordshire, ‘* An improvement 
or improvements in the manufacture of shoes for horses and other beasts 
of draught and burden, and in the preparation of the metal to be used for 
this purpose.” 

843. WILLIAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in breech-loading fire-arms.”"—A communication from Christopher Miner 
Spencer, Hartford, Connecticut, U.S. 

845. ADAM Srevart, High-street, Croydon, Surrey, “ Improvements in 
capstans.” 

846. James DunN, Preston, Lancashire, ‘‘ Improvements in machinery or 
apparatus for slubbing, roving, spinning, and doubling cotton and other 
fibrous materials.” 

847. Joun Hutson, Richmond, Surrey, “ Improvements in the manufacture 
of the posts and joints or connections of bedsteads and other articles of 
furniture.” —Petitions recorded 5th April, 1>61. 

848. JONATHAN Down, Alderley Edge, Cheshire, ‘‘ Improvements in treating 
certain ores and alloys, and in obtaining products therefrom.” 

849. WILLIAM SLATER, Bolton-le-Moors, Lancashire, ‘‘ Improvements in 
machinery for preparing and spinning cotton and other fibrous sub- 
stances.” 

851. BENJAMIN KNOWLES, Birmingham, ‘‘ Improvements in the manufacture 
of papier-maché blank trays.” 

852. JAMES KnigHT, Crown-court, Chancery-lane, London, “‘ Improvements 
in the manufacture of baths and trays and other vessels for photographic 
purposes, which improvements are also applicable in the manufacture of 
galvanic battery and other galvanic chambers or cells, and other vessels to 
contain chemical solutions.” 

853. Tuomas GoULsTON GuHISLIN, Hatton-garden, London, “ Preparing, 
applying, and adapting certain vegetable productions called ‘ eiklonia- 
buccinalis, proteacex, juncus serratus, juncus trista, and armyllidex, to 
further new purposes of manufacture, and certain modes to effect the 
same.”—Petitions recorded 6th April, 1861. 

855. WILLIAM Situ, Derby-street, Birmingham, ‘‘ An improvement in the 
manufacture of umbrellas, parasols, and other similar articles.” 

856. WiLLiAM Epwakb GebGE, Wellington-street, Strand, London, “ Im- 
provements in the construction of ceilings and partition and other walls.” 
—A communication from Jules Mathieu Dubrot, Metz, Moselle, France. 

857. Hyacintnz DenkskLLe, Thimistre, Belgium, ‘* A rotatory cone, being 
a new application of the centrifugal force to the purpose of raising and 
propelling fluid bodies.” 

858. HENRY WILDE, Manchester, “ Improvements in electro magnetic tele- 
graphs, and in apparatus connected therewith.” 

859. JouN CLARK, Glasgow, Lanarkshire, 'N.B., “‘ Improvements in appa- 
ratus for feeding or supplying paper or other like material to ruling, 
embossing, printing, and similar machines, and in certain parts of emboss- 
ing apparatus.” 

861. ANDREW SHANKS, Robert-strect, Adelphi, London, “ An improved 
washing machine.” 

863. WILLIAM CLayToN, Waterloo-road, Dublin, “Improvements in fire- 

J escapes.” 

864. KicHARD ARciIBALD Brooman, Ficet-street, London, “ Improvements 
in apparatuses for turning over leaves or sheets of music and other like 
sheets.”"—A communication irom Louis Etienne Stanislas Petit, Orleans, 
France.— Petitions recorded sth April, 1861. 

865. GEORGE Davis, Serle-street, Lincoin’s-inn, London, “ Improvements in 
machinery for dressing and cutting stone.”—A communication from Pierre 
Joseph Morisseau, Paris. 

867. MeNKY GRiFFiTHs Prosser, Waterford, ‘‘ Improvements in the method 
of, and apparatus for, preventing the deterioration of grain when depo- 
sited in the holds of vessels for shipment, and also in the application of 
the said method and apparatus io vessels engaged in shipping grain from 
one port to another.” 5 

863. WiLLiAM Hrnxry Beppaut, Fleet-street, London, “ Improvements in 
apparatus for discharging and distributing the contents of teapots, coffee 
pots, or other vessels.” 

&6y. CHARLES GILL, Newington, Surrey, “‘ Improvements in the construction 
of swivels, hooks, or other similar connecting instruments for chains 
jewellery, and other articles.” F 

£70. WILLIAM HeNky Purtiirs, Nunhead, Surrey, ‘‘ Improvements in the 
combustion of fucl for generat.ng steam and for other purposes. 

§71. WitLIAM Wesizcry, Birmingham, and Eowarp Cvoke, Smethwick, 
Staffordshire, ‘‘A new or improv.d fastening, which said fastening is 
applicable to the fastening of windows, and also to the fastening of belts, 
garters, braces, and other articles of dress.” : 

874. WitLiaM Woop, Birmingiiam, * Improvements in breech-loading fire- 
arms and ordnance.” 

875. WiLLIAM Epwarp Newrtoy, Chancery-lane, London, “ Improved appa- 
ratus for drawing bolts."—A communication from Hamilton Towle, 
Cambridge Port, Massachusetts, U.S. 

876. Francis Tayior, Komsey, Southampton, “ Impr 
ratus for receiving, drying, and deodorising human excrement.” 
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877. Freperick Ransome, Paris, “‘Improvements in the manufacture of 
artificial stone and cement or plaster, and in treating timber for the 
purpose of preserving the same.”—Petitions recorded 9th April, 1861. 

882. Aveuste Victor Mors, Paris, “‘ An improved safety lock.” 

$84. Joun Caw, jun., Halifax, Yorkshire, “‘ Improvements in the manufac- 
ture of metallic cords suitable for * crinoline,’ blind cord, bell pulls, 
suspending pictures, laces, and for other purposes.” 

886. Tuomas TayLor, Wellington-row, Bethnal-green, Middlesex, “‘ Improve- 
ments in machinery for the manufacture of chenille and other circular 
pile fabrics.”—Petitions recorded 10th April, 1°61, 





Patents on which the Stamp Duty of £50 has been Paid. 

822. ANevisnh Honour Aveustvs Durant, Conservative Club, St. James's, 
London.—Dated 15th April, 1858. 

982. CHARLES ScuLeicuERr, Bellevallée, near Aix-la-Chapelle, Prussia. —Dated 
3rd May, 185s. 

845. Joun Henry Jonnson, Lincoln’s-inn-fields, London.—A communica- 
tion.—Dated 17th April, 185s. 

848. Jostan Grorex JENNINGS, Holland-street, Blackfriars-road, Surrey.— 
Dated 17th April, 1858. 

856. Martin Rowan, Glasgow, Lanarkshire, N.B., and Tnomas Roorrs 
Horton, Birmingham.—Dated 19th April, 1858. 

854. Henry Epwarps, Dalston, Middlesex.—Dated 19th April, 1858. 

860. EvGengE Deroey, Quai de l'Horloge, Paris.—Dated 20th April, 1858. 

864. Ratrn Peacock, New Holland, Lincolnshire.—Dated 20th April, 1858. 

SamvueEL CLeee, Dover Cottage, Putney, Surrey.—Dated 22nd April, 

58. 

3. Joun Cuatrerton, Devonshire-street, Islington, London,—Dated 22nd 

April, 1858. 

938. Daviv Epwarp Hvuenes, London.—Dated 27th April, 1858. 

1013. Witt1am Epwarp Newton, Chancery-lane, London.—Dated 6th 
May, 1858 

876. yr, Greek-street, London.—Dated 2ist April, 1858. 

877. Epwarp GrkEN and Epwarb GREEN, jun., Wakefield, Yorkshire.— 
Dated 2ist April, 1858. 

892. Jounx Bircn Pappon, Gray’s-inn-road, London.—Dated 22nd April, 
1858. 

897. CHARLES ATKINSON, Sheffield, Yorkshire.—Dated 23rd April, 1858. 

937. WitLiAM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.-—Dated 27th April, 1858 

866. Joun Baptist Smitu, Hockley, near Birmingham.—Dated 20th April, 
1858. 

890. PrerRE Ernest ArMont, Paris.—Dated 22nd April, 1858. 


















Patents on which the Stamp Duty of £100 has been Paid. 


890. JuLIAN Bernarp, Club Chambers, Regent-street, London.—Dated 18th 
April, 1854. 

891. JULIAN BERNARD, Club Chambers, Regent-street, London.—Dated 18th 
April, 1854. 

2535. WILLIAM CrosLry, Westbourne Park, London.—Dated 12th November, 
1855. 

927. THOMAS FREEMAN Fincu, Lidbury-street, Worcester.—Dated 22nd 
April, 1854. 


Frratum, 


2999. For “‘Freperic Howatn Epwarps” read “ Frepertc Howorrn 


EpWARps.” 


Notices to Procesd. 

3044. James STEART, St. James’-road, Blue Anchor-road, Bermondsey, 
Surrey, ‘‘ Improvements in treating skins for the manufacture of leather.” 
—Petition recorded 11th December, 160. 

3058. Joun GrorGe ReyNotps, Wharf-road, City-road, London, “ Improve- 
ments in coating or covering the surfaces of smoking pipes and other 
articles, fictile, metallic, or otherwise, to obtain ornamental and useful 
effects.” 





3060. Groreck Frepernic Cuantreit, Liverpool, “ An improved draught 
generator.” — A communication from Isadore Alleweireldt, Bruges, 
Belgium 

3063. SamvueL Pitts, Catherine-street, Strand, London, ‘‘ Improvements in 





billiard tables.” 

3068, EMANUEL JONES, Manchester, ‘‘ An improvement or improvements in 

rifling small arms and ordnance.” 
es Reeves, Birmingham, “‘ Improvements in breech-loading 

fire-arms.”—Petitions recorded 13th December, 1360. 

3080. Harny Barner, Belgrave, Leicestershire, “‘ lmprovements in lamps 
used in mines.”—Petition recorded 14th December, 1860. 

3087. Joun Grirritn WILLIAMS, Blaenavon, Monmouthshire, ‘* Improve- 
ments in extracting inflammable and other noxious gases from coal and 
other mines.” 

3089. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, “ Im- 
provements in steam engines.”—A communication from Frangois Joseph 
de Bayelt, Lyons, France.—Petitions recorded 1ith December, 1860. 

3090. Joun Grore@e TayLor, Paris, “ Improvements in dress and other 
fastenings, and in the application and manufacture thereof.” 

3092. NicHoOLAS CHARLES SZERELMEY, Park-terrace, Brixton-road, Surrey, 
“An improved method of, and apparatus for, purifying oils and var- 
nishes.” 

3100. Joun GroreE Tay or, Paris, “‘ Improvements in the manufacture of 
boots and shoes, and in the method of measuring the human foot for 
fitting the same.”— Petitions recorded 17th December, 1860. 

3107. Ricnarp Waven MacArtiuvur, Chapel-str 
London, “ Hulling and dressing rice and other grain. 
from Thomas Sutherland, Melbourne, Victoria. 

3108. WitLiam Scuoies, High Town, near Leeds, Yorkshire, ‘ Improve- 
ments in wire card-covering for carding wool, silk, flax, tow, cotton, jute, 
or other fibrous substances.” 

3109. RicHarD ARCHIBALD Broomay, Fleet-street, London, “ Improve- 
ments in shears for cutting sheet metal and other materials.”—A commu- 
nication from Jean Momet, Paris, 

3112. JAMES CHESTERMAN, Sheffield, Yorkshire, “ Improvements in door 
and gate springs, hinges, and centres, the improved springs being appli- 
cable to other purposes for which springs are employed.” 

$113. Joun Henry Jounsoy, Lincoln’s-inn-fields, London, ‘ An improved 
compound felted and textile fabric."—A communication from Messrs. 
Imbs, Brothers, and Co., Paris. —Petitions recorded 18th December, 1860. 

3120. Richard ARCHIBALD BrooMan, Fleet-street, London, ‘* An improve- 
ment in irons for ironing.”—A communication from Joachim Etienne 
Daniel Fossard, Paris. 

3123. 
Kennett, Limerick, Ireland, “ The singeing of the hairs off pigs after 
being killed, without letting the flames or smoke from the fires come in 
direct contact with the pig.”—Petitions recorded 19th December, 1860. 

3129. Gronge Haprieip, Carlisle, Cumberland, “‘ Improvements in the 
preparation of wood for conversion into casks or barrels, and in machi- 
nery to be used for that purpose.” 

3131. Francis Bryan Baker, Sherwood-street, Nottingham, “ Improve- 
ments in the manufacture of lace.” — Petitions recorded 20th December, 
13860. 

3138. Joun Cuatrerton, Highbury-terrace, and WiLLovenry Smitu, Pown- 
hall-road, Dalston, Middlesex, “‘ Improvements in the manufacture of 
electric telegraph cables.”—Petition recorded 21st December, 1860. 

3146. Epwarp Cook and JAMES Stokes, Birmingham, ‘‘ Improvements in 
sacking and joints for bedsteads.”— Petition recorded 22nd December, 1260. 

3165. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 
in smoothing irons."—A communication from Antoine Jules Alfred 
Cavelier de Mocomble, Paris.— Petition recorded 26th December, 1860, 

3171. Toussaint Victor (GUERREE, L’Aigle, France, “‘ An apparatus for 
moving carriages on railways.”—Petition recorded 27th December, 1360. 

278. Epwarp Tuomas Hueiuts, Chancery-lane, London, * Improvements 
in the manufacture of woven fabrics, and in the machinery employed 
therein.”—A communication from M. Eugéne Mouline, Vals, France.— 
Petition recorded 2nd February, 1861. 

633. WILLIAM CLARK, Chancery-lane, London, “‘ improvements in bridges.” 
—A communication from Mr. Mathieu Castay, Paris.—Petition recorded 
14th March, 1361. 

650. WituiaM LorperG, St. Mary-at-Hill, Eastcheap, London, ‘‘ An im- 
proved process of obtaining and utilising the chemical products of spent 
bark, commonly called ‘ tan,’ and all other woody fibre, also improved 
apparatus to be employed therefor,”— Petition recorded 1ith March, 1861. 

70s. JAMES FRANKS, Little Tower-street, London, ** An improved mixture 
and preparation of teas.”—Fetition recorded 2\st March, 1561. 

759. Tuomas Davison, Belfast, County Antrim, Ireland, and Ropert Parer- 
son, Glasgow, Lanarkshire, N.B., ** Improvements in and connected with 
steam en.ines.”—Petition recorded 20th larch, 1861. 

760. JACOB GROGHEGAN WILLANS, Clarenes-place, Belfast, “‘ Improvements 
in the preparation of hydrated oxide of iron, and the application of such 
prepared oxide for the absorption or separation of sulphur from certain 
gases.” —Petition recorded 27th March, ls01. 

775. WILLIAM SORRELL, H rstone, Middlesex, “‘ Improvements in appa- 
ratuses for mashing malt.— Petition recorded 23th March, 1861. 

785. THoMas Sykes and BENJAMIN CLIFFORD Sykes, M.D., Cleckheaton, 
Yorkshire, ‘‘ Improvements in steam boilers, and the prevention of in- 
crustation therein.”— Petition recorded 30th March, 1861. 

811. Eesert Horuick, Tredegar, Monmouthshire, ‘* An improved stand for 
exhibiting drapery or other goods for sale.”—FPetition recorded 2nd April, 














Belgrave-square, 
—A communication 





















1861. 
835. JouN STEVENSON MILLER and Tuomas PATERSON MILLER, Springfield, 


CuakLes WILLIAM Ropinson and Joseri Ropinsox, jun., Mount | 





| of the boiler. 
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Works, Dalmarnock, N.B., ‘ Improvements in fixing colouring matters 
on textile fabrics and fibrous materials.”"—Petition recorded 4th April, 


1861. 

841. Ropert (BENJAMIN GreENWoOD, Durham-place East, Hackney-road, 
Middlesex, ‘* Improvements in candlesticks and candle-holders."—-Petition 
recorded 5th April, 1861. 

858. Henry Wiper, Manchester, “Improvements in electro magnetic 
telegraphs, and in apparatus connected therewith.”—Petition recorded 
8th April, 1:61. 





And notice is hereby given, thatall persons having an interest in posi 
any one of such applications are at liberty to leave particulars in waiting of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued, 





List of Specifications published during the week ending 
19th April, 1861. 

2155, 10d. ; 2183, 6d. ; 2198, 4d. ; 2199, 7d.; 2200, 3d. ; 2201, 8d. ; 2202, 

1. ; 2203, 5d.; 2204, 5d 205, 4d. ; 2206, 3d. ; 2207, 7d. ; 2208, 6d 


. 205, 


















lid Sd. ; 2223, is, 2225, 6d. ; 2226,’ 3d. ; 

8d. ; . 5 2229, 6d. 2231, Sd. ; 2232, 3d. ; 2.83, 4d: 

4, 3d. ; 2235, 7d. ; 2236, 3d. ; 238, 10d. ; 2239, Sd.; 2240, 
10d. ; 2241, 7d. ; 2242, 3d. ; 2243, Gd. ; 2244,'10d. ;' 2245, 3d. ; 2246, 3d, 





*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-oflice order, made payable to him at the Post-office, High Holborn, 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty’s Commissioners of Patents, 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

2400. C. WHIcHER, Crozier-street, Lambeth, “ Machine for applying steam 
in @ manner to cause direct rotation.”"—A communication.—Dated 4th 
October, 1560. 

In carrying this invention into effect a solid iron bar, in the form ofa 
semicircle, is placed in a circular machine or box, and occupies half of the 
cirewmference of the box ; the object of this bar is to force the steam which 
issues from the top of the box to bear continually on one side only. This 
machine or box also contains a concentric wheel fixed immovably to an 
axle, being fitted with two pairs of articulated valves, diametrically o ite 
to each other, and which, occupying successively the space in Which the 
steam circulates, are forced by the current to give a rotary motion to the 
axle.—Nout proceeded with, 


2411. W. Mac Naueut, Manchester, ‘* Steam engines.” —Dated 5th October, 
1860. 

This invention cannot be described without reference to the drawings. 
The patentee claims, First, the connection of one or more cylinders or 
engines by gearing to a condensing engine or engines, and passing the 
exhaust steam of these cylinders into the cond or ] of the 
condensing engines. Secondly, the application to the gearing, but detached 
from the engine, of one or more cylinders or engines, and passing the ex- 
haust steam of such cylinder or cylinders or engines into the condenser or 
condensers of the existing engine or engi and this he claims for all 
engines (whether termed compound double cylinders or condensing) having 
a condenser. Thirdly, the application of a cylinder or cylinders to the 
engine or engines known as ‘* Woolfe engines,” either direct to the crank 
shaft, or to it through the medium of gearing, or to the gearing, but 
detached from the engine or engines, and exhausting the steam into the con- 
denser or condensers of the ‘* Woolfe engine” or engines. Fourthly, the 
application or adaptation to beam engines of an air pump and condenser, 
or air pumps and condensers, to the opposite end of the beam from that to 
which the condensing cylinders and air pumps are placed ; and also in ap- 
plying two air pumps to one condenser or engine, so that the one is performin 
the up stroke when the otheris performing the downstroke. Fifthly, thenovel 
and peculiar construction (as described and shown in the drawings) of the ap- 
paratus for varying the traverse without varying the “lead ” of the valve ; and 
also the means(shown in the drawings and referred to) of shifting the position 
of the end of an eccentric, and in any slotted lever attached either to a 
valve or to slider super-imposed. Sixthly, the application of an auxilliary 
cylinder or cylinders either on the single or compound system, to any of the 
forms of engine shown in the drawings attached to the specification of a 
patent dated January 22nd, 1858. Seventhly, the apparatus (as shown and 
described) for connecting the governor to any form of equilibrium or other 
throttle valve. 

2415. T. Rickert, Buckingham, ‘‘ Locomotive engines for common roads,"— 
Dated 5th October, 1860. 

This invention consists in making the boilers of these engines plain 
cylinders throughout, with flat ends, and provided with a flue box lined with 
fire-brick at one end, and with a smoke-box at the other end. The fire is 
contained in an internal circular flue ; around and above this flue is a series 
of tubes, through which the gases pass from the internal flue to the smoke- 
box. The boilers are made short in proportion to their diameter, and are, 
consequently, not subject to injury from variations of water-level on s 
gradients. Below the boiler is placed a water tank extending from end to 
end of the boiler, and between the boiler and this tank are placed the main 
axle, crank shaft, and other gearing. The power communicated from the 
crank shaft to the main axle by spur gearing gives two different speeds ; 
one carrying wheel is fixed upon the axle, whilst the other wheel is loose 
thereon, so that one or both wheels may be driven as required. The crank 
shaft revolves in fixed bearings, and the main axle revolves in pedestal bear- 
ings working between guides placed at right angles to the crank shaft. A 
small wheel is placed in front, carried by a fork which is used for steering, 
and each wheel carries the load through the medium of a spring.—Not pro- 
ceeded with. 

2422. E. Westukap, Manchester, ‘‘ Generating sleam, and apparatus connected 
therewith.” —Dated 6th October, 1860. 

This invention consists in the forcing of heated air into the water of steam 
boilers. This air may be heated by separate —— but the inventor 
proposes to adapt a series of coiled or otherwise disposed pipes to the furnace 
A current of air is forced by the engine or other power 
through these heated pipes, and from thence into the water in the boiler.— 
Not proceeded with, 

2425. W. Yates, Bromley, Middlesex, “‘ Steam boiler and other furnaces.”— 
Dated Gih October, 1800. 

This invention consists in the construction of steam boiler and other 

furnaces, and apparatus connected therewith, in the following manner, for 











| the purpose of feeding the same, and carrying the fuel gradually forward 





through the furnace, in such manner as to ensure perfect, or nearly perfect, 
combustion of the fuel, without the emission of smoke from the furnace, 
‘The patentee places above the mouth of the furnace a hopper with a bottom 
attached to a transverse shaft, and which may be moved by hand, or other- 
wise, so as to open a free passage for fuel down into the furnace. e also 
connects several of the central fire-bars of the furnace together by transverse 
bearers or frames, supporting the outer ends of them (or those nearest the 
front of the furnace) upon a rocking quadrant, which is furnished with a 
lever, and the inner ends upon a roller. There is a pin attached to the 
quadrant, and a slot is formed in the front bearer or frame for imparting 
motion to the quadrant ; or any other suitable means may be adopted. 


Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Ilar- 
ness, SC. 

2128. J. Henson, Parliament-strect, Westminster, “‘ Chains for coupling or 
connecting the carriages, wagons, and other vehicles on railways.”— Dated 
bth October, 156v. 7 : 

This invention consists in forming chain of flat, or flat and half round, or 
other shaped plates, of either iron or of steel, or of both, with rivets only, 
or with rivets and screws made of either of the same materials. The end 
and side edges of the plates intended to form the chain may be left either 
square or rounded, as may be most desirable for the practical application of 
the same. All the holes intended to receive the pins, bolts, or screws for 
the link-plates should be drilled, as the process of punching is apt to injure 
the metal. The chain may be made of any number, thickness, and shape of 
link-plates suitable to the purpose for which the chain is to be used.—WNot 
proceeded with, 

2434. H. Briaut, Sandwich-street, Burton-evescent, “ Guard or cutwater for 
ships or vessels,” — Dated Sih October, 1860. 

This invention consists of a yielding apparatus built in front of the vessel, 
from the keel upwards, under the bowsprit. ‘The apparatus is composed of 





a series of timber-built skeleton triangles, arranged in a horizontal plane, 
and placed tier above tier in as many tiers as may be found desirable ; each 
tier consists of triangles which are graduated in size, the smallest being 
placed foremost.—Not proceeded with. 

2435. W. E. Newtoy, Chancery-lane, London, “ Springs for railroad care, 
."—A commun ication.—Dated 8th October, 1860. 


producing 


locomotives, and carri 
This invention consists in the employment for the purpose of 
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a car spring of a closely wound coil, made of one continuous or several thin 
strips of sheet steel, or other suitable material, and retained in its form by 
two clamps which are provided with pivots, and form the guides for the 
spring. e invention consists, also, in the combination with this closely 
wound coil of a band, the sides of which form the guides for the clamps, 
and which is so proportioned in relation to the coil that it checks the motion 
of the spring beyond a certain limit.—Not proceeded with. 


9441. J. H. Jounson, Lincoln’s-inn-fields, London, ‘* Railways or tramways 
and carriage wheels to be used thereon.”—A communicution.—Dated 8th 
October, 1860. 

The carriages are, according to this invention, rendered self-transferring 
from the main line on to a siding or branch without the necessity of using 
turntables or movable points. It is proposed to make the points, on those 
parts of the way where a siding or branch runs out of the main line, in such 
a manner as to remain always open, whether for the through traffic on the 
main line, or for the branch traffic, and in conjunction with these per- 
manently open and fixed points is laid a guide rail, so disposed that, by im- 
parting a lateral thrust to the wheels of the carriage intended to be 
transferred to the siding or branch, those wheels will be caused to leave the 
main line and enter the branch line. In carrying out this invention it is 
proposed to make those wheels of the carriage to be transferred, and which 
are on the side of the line next to the guide rail, of a greater width than 
usual, so that, as they pass the guide rail (which should stand up higher 
than the ordinary rail) they will be forced or pushed by it laterally into the 
branch, the flanges of the wheels passing through the open points. The 
guide rail may be placed either inside or outside of the line of rails, and the 
wheels to be acted upon by them may have annular projections or rims 
formed upon them ; or special wheels for the guide rails to act upon may be 
employed. 

2448. C. STEVENS, Welbeck-street, London, ‘‘ Atmospheric railways.”"—A com- 
munication.—Dated 9th October, 1860. 

These improvements consist, in one respect, in causing the operation of 
rarefaction to be accomplished by the conducting tube which runs the whole 
length of the road, instead of by the propelling tube, as in the railways 
hitherto constructed, as in that of St. Germain, which necessitates a 
powerful fixed engine at certain distances, on account of the entrance of the 
air, especially by the longitudinal valve.—Not proceeded with. 


2458. F. Danny, Ecmouth, “An improved anchor.”"—Dated 9th October, 
18 





According to this invention the shank of the anchor is divided and forms 
two arms ; these are connected together at their apex, and form a circular 
crown, which is furnished with a shackle to receive the cable. Below the 
crown the said arms open out somewhat in form of “lyre,” and their ends 
are furnished with holes to receive the bolt which carries the fluke or hold- 
ing blade. The said fluke consists of a strong broad blade tapering down 
thin towards the end which first enters the ground ; its other end terminates 
in a massive base, passing through which is a bolt for connecting it with the 
said shank arms, between which it is freely suspended. The base of the 


said fluke being heavier than its holding portion causes the same to be sus- | 


pended in a vertical position as the anchor descends from the ship, and on 
the fluke’s base touching the ground, the said fluke is caused to turn over 
on its bolt or pivot, and at once assumes the position necessary to enable it 
to enter and hold in the ground, which it does by resting on the said shank 
arms against shoulders provided on the base of the fluke. 


2466. J. Scott, Sunderland, ‘‘ Improvements in the manufacture of anchors, 
and an improved apparatus to be employed therein.” —Dated 10th October, 
) 


1860. 

This invention consists, First, in forging the two arms with the two 
palms and the shank in one piece, without any weld being required in the 
anchor shop. ‘To accomplish this the inventor makes use of a new trough, 
which forms part of the bed plate of the steam hammer. Instead of a flat 
bed for the hammer to work upon, the inventor employs a trough or bed 
formed with an open space, so that the shaft and arm,‘not being hammered 
on under the hammer, but going down below it in the open space, by turn- 
ing and moving the anchor every part can be brought under the hammer, 
—Not proceeded with. 

2471. J. Wuirsy, Millbank-street, and W. Demrsty, Great George-street, 
Westminster, ‘ Applying springs to railway trucks, &c.”—Dated 10th 
October, 1860. 

The horns between which the brasses or bearings of the axles slide, in 
Ewe of being in a vertical position, are, according to this invention, fixed 





n an inclined position, and the springs are arranged to act in a line parallel | 


with the inclined direction of the horns. The springs may be applied above 
or below the brasses or bearings of the axles, or both above and below. 
Tie construction of springs which it is preferred to employ in carrying out 
the invention is such as are wound into spiral and conical forms, but other 
constructions of springs may be used, 





Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Sc. 


2368. G. Huume, Rochlale, “ Carding wool, cotton, silk, &c.”—Dated 1st 
October, 1860. 

The object of this invention is to ensure uniform length of lap in the 
piecing of rolis, slivers, or cardings of wool or other materials, after the 
same have been doffed from the carding engine. In piecing apparatus, as 
usually constructed, the length by which one set of rolls or cardings is 
allowed to overlap the ends of the preceding set, to which they are to be 
pieced, is liable to irregularity through variation in the relative speed of 
the creeper or flexible travelling apron by which the rolls or cardings are 
conveyed to the rubbers, as compared with that of the chain of buckets 
which receives the said rolls or cardings from the engine and deposits them 
upon the creeper. This invention consists in imparting certainty and 
regularity to the motion of the creeper by making a positive connection 
between it and its driving roller, by means of interlocking projections and 
depressions, pins, teeth, or other mechanical means, instead of allowing it, 
as heretofore, to be dependant for its motion upon the friction or adhesion 
of contact between its surface and that of the said roller.—Not proceeded 
with, 

2372. G. Rurver, Great Guildford-street, “ Improvements in machinery and 
apparatus for cud in treating flax, hemp, rheca, China grass, New 
Zealand fluc, end all other vegetable and animal sibres."—Dated 2nd 
October, 1360. 

In carrying this invention into effect the fibres are first acted upon by a 
breaking, rubbing, scraping, and brushing machine, and are next submitted 
to the action of certain rollers, smooth and fluted. The fibre is then dried, 
cut into lengths, and is then ready to be combed by the improved combing 
machine, having three cylinders in the form ofa triangle, carrying an endless 
web of leather, or any other flexible material, which travels continuously, 
and has card teeth fixed in it ; to these travelling teeth the free ends of the 
fibres are gradually presented.—Not proceeded with. 

2375. J. BuLLoven and J. WALMSLEY, Baxenden, near Accrington, *‘ Looms.” 
—Dated 2nd October, 1860. 

This invention consists, Firstly, of an improved arrangement of mechanism 
or apparatus for stopping the loom when the shuttle, after being delivered 
from one shuttle-box, fails to traverse to the other, The patentees fix to 
the ordinary stop-rod a number of fingers which pass through holes ‘n the 
slay bottom, and enter the angle of the shed ; when the shuttle is not lodged, 
the said fingers advance towards and recede from the reed alternately es the 
slay moves backwards and forwards, and the stop-rod finger is raised to 
prevent contact with the frog; but if the shuttle is lodged in the shed it 
will come in contact with one or more of the fingers, and prevent them from 
advancing towards the reed. and thus cause the stop-rod finger to be 
depressed so as to come in contact with the frog and stop the loom. Secondly, 
in the employment of a short shuttle guard at the side or front of the shuttle- 
box, for the purpose of putting in and taking out the shuttle without in- 
terfering with the warp. And, Thirdly, in fixing upon the shuttle race of 
the slay a number of pins or studs parallel with the reed, but at such 
distance from it as to allow the shuttle to pass, and at the same time keep it 
in a direct course. 

2378, J. 'T. Roninson, Brad/jord, “ Screw gillapparatusfor combing wool, de.” 
— Dated 2nd October, 1860. 

This invention consists, First, in the adaptation to, and employment of, 
two or more sets of hackles or pins in the feeding heads of combing machines 
when gills are employed, and are so constructed that each set of hackles or 

»ius may be of a different pitch or fineness from the other set or sets of 

ackles or pins ; or each set of screws in which the said hackles traverse may 
be made of a different pitch to the other set or sets of screws; each set of 
screws may also be made to revolve ata different speed to the other set or 
sets. And the next improvement also relates to screw gill apparatus, and 
consists in the adaptation to, and employment of, a cleaning orscreen-comb, 
which is so constructed that it may be made to enter between or in front of 
the rows of hackles or pins at the time the fibrous material is being drawn 
therefrom. 

2379. W. G. Ronarts, Nottingham, “Improvements in machinery or 
apparatus in the manufucture of fabrics made on warp machines.”— 
Dated 2nd October, 1860. 

This invention consists, in the First place, in the use or employment of 
crank guides in warp machines for the working up of india-rabber or other 
suitable material into the fabrics produced. And, Secondly, in taking out 
every second or third needle, and substituting in place thereof a needle or 
needles made of a different gauge or gauges, according to the nature or 
description of the work required. By these means the inventor is enabled 


to produce both elastic fabrics, and also fabrics in great variety, on the warp 
machine, which hitherto have not been known or produced in the warp 
trade,—Not proceeded with, 





2386. J. L. Norton, Belle Sauvage-yard, *‘ Apparatus used in tentering, or 
stretching and drying fabrics.” —Dated 2nd October, 1860. 

This invention consists in applying heating boxes or chambers suitably 
formed for receiving steam or other hot fluid to tentering or stretching ma- 
chines, which are arranged in such manner that the tentering pins or hooks 
and the fabric thereon, pass in zigzag directions in going from the entering 
to the delivering parts of the machine, and such heating boxes or chambers 
are placed and fixed in the zigzag spaces left between the fabric and the 
heating boxes or chambers, some on each side of the alternate bendings of 
the fabric, as the same is caused to move through the machine in a zigzag 
course, 

2387. G. E. TAYLOR, Outlands-mill, Leeds, ‘‘ Apparatus used when boiling 
cloth.” —Dated 2nd October, 1860. 

For the purposes of this invention the rollers are made tubular, and of 
cast-iron, the ends being formed without gudgeons or axes, but in such man- 
ner that they may enter and be held by sockets turning on axes or gudgeons, 
By these means the rollers may be made comparatively light and strong, and 
may be readily introduced into and removed from the sockets, and may also 
be readily turned therewith. The cast-iron rollers may be perforated 
or unperforated, and in order to prevent the rollers rusting they are heated 
and then immersed in or coated over with oil or fatty matter. 

2388. C. MatueEr, Salford, “‘ Machinery for shearing and singeing fabrics.” — 
Duted 2nd October, 1860. 

This invention consists in so combining machinery for shearing and singe- 
ing fabrics that a fabric requiring to undergo these two processes may pass 
from the shearing machinery to and through the singeing machines by the 
action of the combined mechanism, thus avoiding the carrying of the fabric 
by hand from one machine to the other, by which much time and labour 
will be saved, and the two processes will be otherwise more conveniently 
performed on a fabric. The details of the apparatus applied for combining 
the two processes may be varied, but the arrangement preferred consists in 
the fabric being caused, as it comes from the cutters of the shearing machi- 
nery (which is of the ordinary construction), to pass over two carryin 
rollers into the singeing machines, where it passes under a copper roller, 
then up and out of the singeing machine, over one and around another of 
two batching rollers. The gas is burned with as much atmospheric air as 
may be, and as is well understood. The copper roller is arranged to be 
moved up and down within the enclosed gassing or singeing chamber, in 
order to bring the fabric more or less near to the gas and air burner. The 
products of combustion are carried off by a chimney near the upper 
part of the enclosed chamber. There is a door on one side of the enclosed 
chamber. 

2394. E. T. Hugues, Chancery-lane, London, ‘* Healds or heddles employed in 
looms for weaving.” —A communication.—Dated 3rd October, 186v. 

This invention consists in the application of metal rods or bars to the 
healds or heddles of looms. Between the shafts or blades of the heald near 
each end the inventor employs in a vertical position an adjustable support- 
ing rod ; it is composed of two parts held together by a socket nut, the 
other ends of the rods being hooked, screwed, or otherwise fastened to the 
shafts. The socket nuts support a horizontal metal rod which traverses the 
breadth of the heald, dividing the cords or threads into two parts, the ends 
of the rod being formed so as to pass over the supporting rods a little above 
the middle of the heald.—Not proceeded with. 

2410. T. Wimrenny, HHolintirth, Yorkshire, ‘* Apparatus to be employed for 
spinning cotton aad other sibrous substances.” — Dated Sth October, i860. 

This invention applies to a particular description of throstle frame for 
spinning, having the adaptation of a peculiarly formed guide sliding round 
a circular head or rim, which guide is intended to act as a flyer in a throstle 
frame constructed to suit it. ‘Che invention further consists in the applica- 
tion and use of glass for the manufacture of that part of such throstles as 
above-named, called the guide or flyer, in place of, or a substitute for, steel 
or other metal.—Not proceeded with. 

2416. W. Cieae, T. WILD, and J. Tomutnson, Rochdale, Lancashire, ‘* Pre- 
paring cotton, &e.”—Dated 6th October, 1360, 

This invention is applicable to slubbing frames, roving frames, and other 
machines for preparing cotton and other fibrous materials in which two 
cones, or a pulley or cylinder and cone, are employed for varying the speed 
of the bobbins, according to the increasing diameter of the rovings wound 


| upon them, or for other purposes where a variation in speed is required, and 


it consists in employing two or more stays for communicating the motion 
from one cone to the other, or from the pulley or cylinder to the cone, 
instead of employing a single strap, as now customary. The invention also 
consists in the constructing the strap guide with one or more divisions, by 
which the straps above referred to are traversed to keep them at the requisite 
distance apart when at work. 

2417. R. M. Hanps, Coventry, “ Dressing or giving lustre to silks, ribbons, 

and other fabrics.” —Dated 6th October, 1860. 

In carrying out this invention the inventor immerses the silks, ribbons, 
or other fabrics, also the threads and yarns, in a solution of collodion, 
sufficiently diluted with methylated or other suitable ether or spirit. The 
silks, ribbons, and other fabrics, also the threads and yarns, are dried after 
being impregnated with the solution.—Not proceeded with. 

2421. W. E. Newton, Chancery-lane, London, “ Knitting machinery."—A 
communication.—Dated 6th October, 1850. 

This invention relates to that class of knitting machines employing a 
circular or endless series of needles without flexible or closing boards, and 
which have no longitudinal movement for the purpose of throwing off or 
delivering the completed stitches, but have the latter taken from them by 
what are known as stitch hooks. The said invention is, for the most part, 
more especially applicable to machines of that class which have the rotary 
or lateral motion of their needles controlled for the purpose of giving the 
desired form to stockings or other articles by means of a rotary studded 
cylinder or drum, as described in the specification of the patent, No. 452, 
granted to the present patentee, dated February 18th, 1860. The invention 
consists in certain improved modes of applying and operating the studded 
cylinder or drum, and certain improvements in the means through whose 
agency the cylinder or drum is made to operate upon the switch wheel, by 
which the needle ring is driven, whereby the necessity of running back the 
cylinder by hand after the completion, orat some other stage of the knitting, 
of every stocking is obviated, and the knitting of any number of stockings 
in a continuous piece may by performed without stopping the machine, 
except in case of its being desired to knit them without any seam at the toe, 
when it is only necessary to stop while the loops of one-half the circum- 
ference of the upper margin of the leg of one stocking have to be changed 
on the needles for those of one-half the circumference of the foot of another 
one, or vice versa. The invention also consists in the arrangement of the 
switch wheel to gear directly with the needle ring, and in an improved 
arrangement of the mechanism by which the stitch hooks are operated, 
which permits of the switch wheel being brought directly into gear with the 
needle ring. It also consists in an improved mode of applying and operating 
the pressers, whereby the knitting at the same time on immediately adjacent 
needles is enabled to be performed, and a much greater number of needles 
and yarns can be used at once than has been practicable with machines 
which use the same kind of needles with other arrangements of the pressers. 
The invention also consists in the employment of loopers operating in com- 
bination with the yarn conductors, needles, and stitch hooks, for the 
purpose of regulating and varying the quantity of yarn employed in making 
each stitch, thereby regulating the size and tightness of the stitches, and 
causing all to be made of uniform size. The invention also consists in a 
novel construction of and mode of securing the needles in the needle ring, 
whereby great facility is afforded for their insertion and for their removal 
when necessary. 





Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Sc. 
2426. B. Samvetson, Banbury, ‘‘ Harvesting machines.”—Dated 8th October, 
1860. 

This invention consists, First, in connecting the platforms rigidly with 
the framing of such machines, having two bearing wheels at right angles or 
nearly so to the forward path of the machine. Secondly, in the attachment 
of platforms directly or indirectly to such machines by means of a back stay, 
or its equivalent, either with or without a movable sheet or its equivalent. 
Thirdly, in connecting such platforms to such framing directly or indirectly 
by means of a hinge or pivot towards the near side, and by bolts or other 
removable fastenings at or towards the off-side of the framing which contains 
the bearing wheels. 

2481. J. COLEMAN, jun., Woburn, “ Apparatus for raising and stacking straw, 
de." — Dated 11th October, 1860. 
This invention cannot be described without reference to the drawings. 





Ciass 56.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, ec. 


2420. W. Kennarp, Southyate-terrace, New North-road, ‘* Window sashes.” — 
Dated 6th October. 1860 
For the purposes of this invention, in place of the upper and lower sashes 
of a window each having weights, pulleys, and cords, as is very generally 
the case at present, the two sashes are connected together by cords, straps, 
or chains which pass over pulleys, the axes of which turn in suitable bear- 





ings at the upper part of the frame of the window, by which arrangement | 


the two sashes balance each other, so that, when the lower one is raised, the 
upper one is lowered.—Not proceeded with, 
2452. G. Reip, Liverpool, ** Ventilating houses, buildings, ships, dc.”—Dated 
9th October, 1860. . 
This invention consists in using two or more shafts placed at a distance 








from each other, the one or more to serve as inlet, the other or more as 
outlet. The shafts or air inlet and outlet openings may be straight or 
diverged, as the building or structure willadmit. The inlet shaft for fresh 
air may be dispensed with, in some cases, and the supply drawn from the 
passages or lobbies, or the supply may be brought through perforated tiles, 
bricks, or cases built or fastened in the wall; in every case, however, the 
inventor prefers taking the supply from a sufficient height in the atmosphere 
to secure purity. On all the inlet and outlet passages, whether opening 
outwards or upwards, he places a guard or fender of an ornamental 
character, suited to the style of the building, so arranged that it will admit 
free ingress and egress of pure and vitiated or heated air as desired. These 
guards or fenders will permit down draughts in chimneys if applied to the 
tops, and when he ventilates into the chimney, he uses, in addition to the 
guard or fender, a double cutting valve, either to be worked by hand or 
made self-acting, opening to the chimney and to the apartment. When a 
supply of fresh air is desired in an apartmeat on the ground or lower floors 
of a building, he uses a horizontal supply shaft, made of wire gauze, or 
other perforated material, and this construction of inlet, when the perfora- 
tions are net too large, he finds carries the supply a considerable distance, and 
distributes it equally in the apartments. The inventor makes use of a 
carbon test formed of glass, or other transparent substance ; on one side, 
near to the bottom, is affixed a tube, which rises upwards from the bottom 
in the form of an §; on the other side, and near to the top, is a similar 
downward shaped tube, these tubes being the only communications with 
the interior. ‘The form is peculiarly suitable for testing a small quantity of 
air from a bladder or other holder, the inlet, in all cases, being under the 
level of the testing liquid.— Not proceeded with, 

2467. A. MAXFIELD, Nottingham, ‘‘ Improvements in the construction of water- 
closets and urinals, together with flushing apparatus connected therewith.” — 
Date t 10th October, 1860. 

This invention consists in the use or employment of an air-tight cistern, 
in lieu of an open cistern, as heretofore used, with a double valve inside a 
T-pipe, which is connected by having one end attached to the street main, 
and the other end to the basin, the T-pipe being connected to the bottom 
of the cistern. There is a small lever having a swivel joint on the top side 
thereof, and another lever running down the swivel, which is connected 
with the double valve in the T-pipe ; a lever is placed on the swivel which 
is connected by a rod to a weighted lever, which lever, when pressed down, 
actuates the T-valve, and allows the water obtained from the main to flow 
into the air tight cistern, and when the lever is raised it closes the saidmain 
and opens the outlet pipe, allowing the water to be flushed into the basin by 
the force of the compressed air in the cistern, The inventor proposes to use 
the apparatus hereinbefore mentioned either above or below the seat of the 
closet, and the invention is also applicable to urinals.—Not proceeded with. 


Cass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
2427. M. Paris, Wimbledon, “‘ Fire-arms.”— Dated 8th October, 1860. 

This invention consists in substituting for the trigger ordinarily employed, 
and which is placed underneath the stock. a button or stud which is let into 
a recess, by preference in the top of the stock, and which, in order to dis- 
charge the piece, is depressed, the pressure being applied by the thumb. 
By thus depressing the button the sear of the lock is acted on by an inter- 
mediate lever, or in other convenient manner, and is caused to liberate the 
tumbler.—Not procecded with. 


2447. G. Price, Wolverhampton. “ Metallic armour for vessels of war.”— 
Dated 9th October, 1860, 

This invention consists in producing wrought iron plates or slabs with a 
surface of steel on one or both sides, and of any required thickness, in the 
course of their manufacture, i.e., by piling the iron and steel together to 
form the pile or billet of which the plate or slab is produced by passing 
through the rolls. —Not proceeded with. 

2449. G. Price, Wolverhampton, “ Metallic targets.” —Dated 9th October, 1860. 

According to this invention the inventor produces wrought iron plates or 
slabs with a surface of steel on one or both sides, and of any required thick- 
ness, in the course of their manufacture, i.e., by piling the iron and steel 
together to form the pile or billet of which the plate or slab is produced by 
passing through the rolls.—Not proceeded with. 

2465. D. G. FirzgeraLp, Cambridge-street, London, “ Breech-loading Jire- 
arms.” —Dated 10th October, 1860. 

This invention consists in constructing breech-loading fire-arms, with the 
following parts, arranged and working in the following manner :—The 
breech-loading parts of the fire-arm, to which alone this invention applies, 
comprise, First, a fixed breech-piece, which screws into the rear end of 
the barrel, or the barrel screws into it, and is bedded in the stock ; Secondly, 
a movable breech-piece, which tains the charge chamber, and which lies 
in the fixed breech-piece when the gun is charged and ready for firing, and 
opens out of the same transversely when a fresh charge is to be inserted ; 
Thirdly, of a lever which, when the arm is charged, is situated between 
the rear end of the movable breech-piece, and a projection, or block, spring- 
ing from and formed in one with the rear end of the fixed breech-piece ; 
and which lever also serves for opening out the movable breech-piece ; and, 
Fourthly, a rod or pin, which passes through the two ends of the fixed 
breech-piece, or through lugs formed on each end of it ; and, at the same 
time, forms an axis, about which the movable breech-piece and the lever 
turns. The movable breech-piece is formed with a cone at the front, and 
which cone enters a recess in the fixed breech-piece, serving to prevent the 
escape of the gas when the gun is discharged, as is well understood. It is, 
therefore, necessary to give the movable breech-piece two motions—one 
parallel to, and one at right angles to, the axis of the arm. The first of 
these motions is obtained by means of an inclined projection, or surface, or 
surfaces, formed upon what may be called the hinge portion of the movable 
breech-piece, and of a corresponding inclined groove or surface, or surfaces, 
formed on the hinge end of the lever, and coming in contact with the pro- 
jection or surface, or surfaces aforesaid. The inclined surfaces are so limited in 
extent that, on raising the lever (supposing the gun to have just been dis- 
charged) from its position, it first draws back the movable breech-piece, suffi- 
ciently only to clear the cone from the fixed breech-piece and then carries the 
movable breech-piece back with it until the charge chamber is brought clear 
of the fixed breech-piece, so that the charge may be inserted. This having 
been done, ¢\: : storing the lever to its position, it first carries the movable 
breech-piece u..wn into the fixed breech-piece, and then the inclined surfaces 
coming into play, the cone of the movable breech-piece is forced forward 
tightly into the fixed breech-piece ; at the same time, the body of the lever, 
which is formed with slightly inclined surfaces, enters with a wedge-like 
action between the end of the movable breech-piece and the block on the 
fixed breech-piece, and there firmly remains to receive and withstand the 
shock of the explosion, 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 


2437. L. J. O. JOLLY, Paris, “‘ Winding up and setting watches."—A commu- 
nication.—Dated 8th October, 1860. 

The object of this invention is to wind up and set watches without having 
to open them or to use keys for those purposes. According to this invention 
certain of the working arrang ts are so bined that they can be 
shifted altogether, according as required, in order to wind up or set the 
watch, instead of having to throw the wheel acted on off its centre, or to 
displace its axis, separately or by itself to bring it into and out of connec- 
tion. The patentee acts both on the main spring to wind the watch, and 
on the hands to set the watch, by means of one and the same pinion or 
actuating contrivance, worked from outside the watch. He employsa lever, 
beam, bar, plate, or piece so movable or so working on a centre or ful- 
crum, or so centred or fitted that its ends alternately may be raised and 
depressed, that is to say, it may be raised at one end while being depressed 
at the other, and vice versd, according as it is desired to act on the main 
spring for winding up the watch, or on the hands for setting it. 

2443. W. Hoop, Glasgow, ** Ladizs’ trowsers, drawers, or under-clothing.”— 
Dated 8th October, 1360. 

According to this invention a variation is made in respect to the size of 
the right and left sides of the garment, that is to say, the front and back 
parts of the one side of the garment may be cut smaller as regards width 
at the lower part of the body than the corresponding parts on the other 
side of the garment. The effect of this mode of the cutting, shaping, or 
forming the parts is that, the ordinary centre or junction or adjoining edges 
of the garment at the lower part of the body is no longer central, but is 
thrown more to the one side of the wearer, and the irritation consequent 
upon the ordinary mode of forming the central part of the garment is 
avoided. To avoid the chafing and irritation which arises from the leg 
seams being placed in the ordinary way as in gentlemen’s trowsers, the 
upper sides of those made on this principle are cut narrower at the upper 
part of the thighs or top of the leg seams, and a corresponding portion is 
left on the underside to make up the deficiency. This arrangement brings 
the upper part of the leg seams round to the front of the thigh, the absence 
cf the ordinary seams preventing irritation. 

2470. G. F. and J. Stipoipn, Ipswich, “ Organs.”—Dated 10th October, 1860. 

In constructing organs, according to this invention, as many small round 
chests or reservoirs are formed as there are stops in the organ, and each of 
them is capable of being put in communication with the principal wind 
chest or reservoir by opening a valve or pallet. On each of the small wind 
chests or reservoirs the pipes belonging to one stop of the organ are 
mounted, and when it is desired to make use of either of the stops of the 
organ the valve or pallet of the corresponding small wind chest or reservoir 
is opened by any suitable mechanism, so as to allow the wind from the 
principal wind chest to enter it. Every pipe of the organ is also furnished 
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with a separate pallet or valve, which is operated on by the a so that 
when a key is depressed the pallets or valves of all the pipes which are of 
the note represented by the key are opened, that is to say, the pallets or 
valves of as many pipes are opened as there are stops in the organ. Never- 
theless those pipes only speak, the small wind chests or reservoirs of which 
have been put in communication with the principal wind chest by opening 
the corresponding pallet or valve. 

2472. C. Stevens, Welbeck-street, London, ‘‘ An improved crinoline protector 

or double petticoat.”—A communication.—Dated 11th October, 1860. 

This improved petticoat consists of a piece of stuff of any kind twice the 
length of an ordinary petticoat, and serving to enveiope those made of steel, 
wire, crinoline, and other material now in use, thereby hiding them from 
view, and, in the case of crinoline, by preserving it from being soiled : an 
economy in the washing is also effected. In using this double petticoat it is 
put on in the usual way, allowing the part which acts as cover to fall to the 
ground, The crinoline or steel petticoat is then put on, and the lower part 
of the double petticoat is raised and attached in the same way as another 
petticoat, when all is concealed.—Not proceeded with, 





Cass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


2390. J. Bower and D. F. Bower, Hunslet, Yorkshire, ‘‘ Iron and cast-steel.” 
—Dated 3rd October, 1860. 

This invention consists in purifying iron, whether raw metal for the 
manufacture of iron, or iron itself for the manufacture of steel, by melting 
or combining with the iron during any stage of its manufacture, or with 
iron in order to convert it into steel, chloride, or perchloride of iron, pre- 
ferring. the latter. The patentees prefer to use wrought-iron for the manu- 
facture of steel, and perform the conversion by melting it in crucibles, 
adding always charcoal with the chloride or perchloride. To manufacture 
cast-steel they charge a crucible with the materials hereafter stated, in or 
about the proportions set forth, that is to say, to 40 1b. of wrought-iron 
they add 2v oz. of perchloride of iron, and 6 oz. to 8 oz. of charcoal; the 
whole is thoroughly melted, and is then poured from the crucible and 
treated in the manner usually followed and well understood by manufacturers 
of cast-steel. They find the product improved by adding to the materials 
aforesaid, before being melted, and in or about the quantities hereafter 
stated—3 oz. or 4 oz. of muriate of soda, or muriate of potash, 2 oz. to 3 oz. 
of manganese, either in a state of black oxide, or in combination with per- 
chloride of iron in a state of chloride of manganese ; the whole of the 
materials are thoroughly melted, and are treated in the manner ordinarily 
followed in the manufacture of cast-steel. To manufacture wrought-iron 
they introduce in the puddling furnace, while the iron is in a state of fusion, 
about 3 lb. of perchloride of iron to every cwt. of cast-iron. 


2401. C. Cowrer, Southampton-buildings, London, *‘ Extraction and applica- 
tion of colouring matters from the products of the distillation ef coal tar.” 
—A communication.— Dated 4th October, 1860. 

This invention relates to the extraction, from some of the products of 
the distillation of coal tar, of a red orange or orange red resinous matter 
insoluble in water, and in producing from the same yellow and brown acids 
soluble in water, and in the application of these substances and their com- 
pounds or derivatives to dyeing and printing. To obtain the aforesaid 
resinous matter a quantity of the dry or solid pitch, resulting from the 
distillation of coal tar, is placed in a retort of clay, or other suitable mate- 
rial, and heated by a furnace. The fire is increased until the retort is red- 
hot. A spongy carbon remains in the retort. The matter which distils 
over towards the end of the operation, and which solidifies, is the red 
orange resinous matter hereinbefore mentioned. This resinous matter, 
being treated for two hours with three or four times its weight of 
strong ordinary sulphuric acid or oil of vitrol, produces a very soluble 
product. This is neutralised by carbonate of lime, and filtered, and a solu- 
tion of the salt of lime, with the yellow acid, is thus obtained. This 
solution is slightly acidulated—colours silk yellow, in the cold, and colours 
wool yellow, with the aid of heat, and also may be used for dyeing, print- 
ing, and stamping other materials. The red orange resinous matter, being 
treated for twenty-four hours in the cold with fuming sulphuric acid, is 
dissolved. The product diluted with water, and neutralised by carbonate 
of lime, and filtered, gives a solution of the salt of lime of the brown acid. 
This solution, slightly acidulated and heated, colours silk, wool, and other 
substances of a red-brown colour. It will be obvious that other bases than 
lime may be used to combine with the yellow and brown acids, and that 
various compounds of such acids may be made, and that other colours may 

mixed or combined with them. 


2414. A. Broccnt, Rue Racine, Paris, “‘ Waterproof cement or composition.” 
—Dated 5th October, 1860. 

For the purposes of this invention the pitch of oil, boghead, or peat is 
distilled at as low a temperature as possible, and from 20 per cent. to 
30 per cent., or thereabouts, according to the quality of the pitch, is drawn 
over; with this quick lime and ——— sulphur is stirred in, and 
thoroughly mixed ; this mixture is kept at a considerable heat until it is 
found that a sample drawn from it is, when cold, hard and brittle, and it is 
on the maintaining a suitable temperature for a proper and sufficient time 
that the success of the operation in great part depends. The vapours 

ssing off while the composition is maintained at a high temperature may 
be 1 d in a suitabl d -—Not proceeded with. 

2424. A. SARJEANT, Peckham, Surrey, ‘‘ An improvement in malt liquors.”— 
Dated 6th October, 1860. 

This invention consists in mixing with ale, beer, and malt liquors 
generally, after being brewed, and prior to or after fermentation, 
taraxacum. The patentee prefers to use it in the state of concentrated 
extract, and in the proportion of about twenty grains of the extract to 
about one pint of the liquor, ale, or porter. 


2423. E. J. Huenes, Manchester, “‘ Preparation of certain colouring matters, 
and a process of printing and dyeing woven Jabrics.”"—A communication. 
—Dated 8th October, 1860. 

This invention consists, First, in precipitating, by means of tannin (tannic 
acid, or matter containing tannins, as gall nut, sumac, or similar articles), 
solutions of violet, and of red derived from aniline, and of colouring matter 
derived from orchil. The precipitates thus obtained are insoluble in water, 
and are often, according to the quality of the tannic produce used, of a very 
fine colour, and may serve alone, or combined with metallic oxides, for paint- 
ing, printing on paper and woven fabrics by means of albumen and other 
products used for fixing pigment colours. With the addition of a solvent 
such as alcohol, methyline, acetic acid, or other solvents, they may be used 
for dyeing and printing yarn and woven fabrics of every description. 
Secondly, in dyeing, by means of the above described product, with or 
without the addition of a solvent, yarns or woven fabrics dyed or printed in 
mordant for madder dyeing, as mordants of iron, alumina, or others. 
Thirdly, in dyeing the same mordants by fixing them first in a bath contain- 
ing a tannic substance, washing, and then dyeing them in a bath containing 
either the insoluble products above described, or violet and red of aniline 
used in the trade, or colours derived from orchil. Fourthly, in printing the 
colouring matters derived from aniline or from orchil with the addition of 
one of the mordants (as salts of alumina, of iron, and others), then drying 
or vapourising the stuffs, and then fixing them by a solution of tannin. 
Or to mordant the fabrics in salts of alumina, of iron, or other salts for 
these mordants by a tannin, and then printing one of the colours derived 
from aniline or orchi), then drying or vapourising and washing them.—WNot 
proceeded with. 

2436. W. E. Newton, Chancery-lane, London, ‘‘ Treatment of ores and coal.” 
A communication.— Dated 8th October, 1860. 

This invention consists in the treatment of ores and coal for the expulsion 
of sulphur and other impurities, and for their impregnation with chemical 
properties which are beneficial in metallurgical and other operations. The 
object of the invention is effected by the combined use of steam or vapour 
of water, and the following chemical substances, viz., chloride of sodium, 
carbonate of potash, nitrate of lead, sulphate of soda, nitrate of potash, 
protoxyde of calcium, chloride of lime, and bicromate of potash, or by the 
combined use of steam and some of these substances or their equivalents.— 
Not proceeded with. 

2442. E. GARDNER, Maidstone, “ Paper.”—Dated 8th October, 1860. 

This invention relates to a peculiar construction and arrangement of appa- 
ratus commonly known as the “ knotter,” for straining the pulp used in the 
manufacture of paper, and consists in the employment of a vessel or vat in 
the interior of which is a strainer, the perforated or straining surfaces of 
which are in a vertical or nearly vertical position. These straining surfaces 
are combined with closed ends so as to form a hollow receptacle with perfo- 
rated or slotted sides. This receptacle or strainer is connected to a vibrating 
or rocking shaft, from which it receives a constant oscillating or vibratory 
action by any suitable mechanical contrivance. A diaph of vulcanised 
india-rubber, leather, or other suitable flexible material, serves to connect 
the upper edge of the vibrating strainer with the sides of the vessel or vat, 
so that, whilst perfect freedom of vibration is allowed to the strainer, all 
communication between it and the vat is closed, excepting through its per- 
forated or slotted sides. The pulp, after leaving the “stuff chest” or 
“lifters,” enters the vessel or vat of this improved “ knotter,” and 
percolates through the perforated sides of the strainer, after filling which it 
flows over the edge in a fit state to be manufactured into paper, the knots 
or other refuse matter retained in the vessel or vat being removed at inter- 
vals when requisite. In the feed pipe which supplies the pulp to the vessel 
or vat of the “‘ knotter,” it is proposed, in some cases, to fit a self-closing 
valve which will act in such a manner that, when the strainer is vibrated, 
it will effectually prevent or check the tendency which the pulp may have 
to flow back or rise in the feed or supply pipe. 

















2479. E. J. Hanon, Paris, “* Vegetable albumine.”—Dated 11th October, 1860.4 

In performing this invention gluten of the best quality, free from fecula, 
and after having been well washed in warm water, should be placed in 
vessels, in which it is left to ferment until it is completely soft, and has lost 
its elasticity, and until the greatest portion of the water which it has 
imbibed or taken up during the operation of kneading is combined with it. 
When the gluten has undergone the requisite fermentation or modification, 
it offers no resistance to the finger or to any other article which may be 
passed through the mass, and the modified gluten should also adhere to the 
object with which it is brought in contact. The gluten so modified is then 
ready for use, but as it has been brought by the process of fermentation 
into a very thin paste, it is necessary to place it into moulds for drying or 
desiccating. 





Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


2457. G. Boneuui, Milan, “ Bleciric conductors, and apparatus for trans- 
mitting telegraphic despatches.” —Dated 9th October, 1860. 

This invention relates, First, to a novel or improved mode of constructing 
conductors for electric telegraphs, and which improvement is particularly 
applicable to be used in combination with the other improvements hereafter 
mentioned, but may also be employed in connection with other telegraphic 
apparatus. The object of the Second part of the invention is to produce, by 
electricity, magnetism, or electro-chemical agency, telegrams on paper 
ready for transmission to the person addressed, without the necessity of 
taking down the despatch from signs or signals, as is now generally the 
case. To this end the despatch to be transmitted is to be set up in ordinary 
type, or it may be written, printed, or marked with insulating ink on a 
metallic sheet, so that, when passing an electric conductor over the surface 
of the type or written despatch, the electric current may be interrupted 
every time metallic contact is broken by the conductor passing over an 
insulated or non-metallic part of the surface. This transmission of the 
despatch is effected by the use of a conductor composed of a number of 
fine wires insulated and arranged or combined together in the form of a 
broad brush or comb, so that, by passing this brush or comb over the 
writing or surface of type, the whole depth of the line will be reproduced 
at once, instead of it being necessary to pass the electric current to and fro 
several times, 





Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
2403. L. P. Reynaup, Paris, ‘An improved buckle.”"—Dated 4th October, 


1860. 

The inventor proposes curving the sides of the body or frame upwards, so 
as to admit of the thickness of the strap passing beneath the front bar, and 
resting flat upon the strap, which is secured to the tongue or swivel bar ; 
the point of the tongue is curved upwards in like manner, the degree of 
curvature being determined according to the thickness of the strap for which 
it is intended.—Net proceeded with. 

£8. C. GREEN, Winnington, near Northwich, ‘‘ Manufacturing salt.”—Dated 

29th September, 1860. 

This invention consists in heating the brine for evaporation by means of 

to be burned in jets or burners under salt pans instead of coal fires. 

The inventor proposes also burning the coke made at the gas works with gas 

jets in fire places to be made for the purpose under other pans.—WNot pro- 

ceeded with. 

2395. R. J. Cone, Bayswater, near London, ‘* Ornamenting the windows of 
public and private vehicles.” —Doted 3rd October, 1860. 

In carrying out this invention the patentee uses either plain flowered lace, 
pattern or bordered glass, with clear centres or spaces, within which he 
places or transfers chromo-lithography, photographic pictures, or other 
impressions, prints, or paintings, and attaches the same to the surface of 
the glass by suitable transparent cement or varnish as a protection against 
damage from moisture or other atmospheric influence. 

2397. J. W. Greaves, Port Madoc, Carnarvon, * Slate dressing machines.” 
Dated 3rd October, 1860. 

This invention consists in the employment for that purpose of a set of re- 
volving knives or cutters placed obliquely in a frame, in conjunction with a 
fixed cutting edge and table upon which the slate to be dressed is laid, suit- 
able means being employed for simultaneously gauging the various sizes of 
slates. 

2398. W. E. Newton, Chancery-lane, London, “ Lamps for burning coal oils 
and other hydro-carbons containing an excess of carbon."—A communi- 
cation. —Dated 3rd October, 1860. 

An extension of time for filing the final specification of this invention 
having been petitioned for, the documents relating to the invention cannot 
at present be seen. 

2407. J. Morris, Clapham, Surrey, ‘‘ Holdfasts and guide pulleys for the cords 
of Venetian blinds for windows.”—Dated 4th October, 1360. 

The First part of this invention relates to the mode of holding the cords 
of Venetian blinds for windows, so as to retain the blind at any elevation 
required, and consists of a suitable metal clip hinged at one end to a metal 
sole-plate, which is fastened to the side window frame lining. The blind 
cords are passed between the said clip and its sole-plate, in such a manner 
that when the said clip is closed, the blind cords are gripped, and the blind 
is securely held at the elevation required. The Second part of the invention 
relates to the construction of the guides, frames, and pulleys in which the 
blind cords run, and consists of a block or frame in which is placed a pulley 
running on a gudgeon, the said block being furnished with one or more lon- 
gitudinal grooves or guides in which the said blind cords are laid, so as to 
prevent their becoming entangled with one another as heretofore, and by 
means of which they often become fixed and broken. The said guide frames 
may be made of cast-iron, or malleable cast-iron blackened or japanned, and 
the pulleys of brass, or, for cheapness, of cast-iron turned. 


2408. C. TuckeTT, jun., Haverstock-hill, near London, * Ornamenting book 
covers.” —Dated 5th October, 1860. 

This invention consists in staining designs on the leather covers of books 
and other articles covered with or manufactured of leather, to any colour or 
tint required by means of printing or drawing designs on the same with 
acids, alkalies, oxides, salts, metallic salts, or neutral salts, separately or 
combined, which designs may either be accomplished by means of blocks for 
stamping and printing, or otherwise drawing and pencilling the same, so 
as to remove or change the body colour in which the leather has been 
previously dyed, and in some cases applying various dyes separately or in 
combination with the acids, alkalies, oxides, and salts, as aforesaid, in such 
a way as to produce any required harmony of shades or tints of colours in th 
design or drawing, without inlaying the colours, as formerly practised. 


2409. C. CALLEBAUT, Paris, ‘‘ Sewing machines.” —Dated 5th October, 1860. 

This invention cannot be described without reference to the drawings. 
2418. W. S. Parkes, West Bromwich, ‘‘ Washing machines."—Dated 6th 

October, 1860. 

In carrying this invention into effect the inventor mounts a tub or vessel 
upon a vertical axis on the bed or base of the machine. The said tub or 
vessel has a slow intermittent rotary motion given to it, as hereinafter ex- 
plained, and contains the articles to be washed and the washing liquid or 
solution. Anti-friction rollers fixed to the framing of the machine bear 
against the exterior of the tub, and maintain it in an upright position. In 
the said rotating tub a series of hammers, maids, or dolleys are situated, 
the said dolleys being made to rise to a certain height in the said tub, and 
allowed to fall by their own weight upon the articles on the bottom of the 
tub or vessel. The said hammers or dolleys are made of wood and weighted 
with lead or otherwise, and their stems work in guides in the framing of the 
machine.— Not proceeded with. 

2419. W. B. CauLpFIELD, Blackwall, *‘ Slinging and raising sunken or stranded 
vessels.” —Dated 6th October, 1860. 

The inventor encloses the lower part of the hull of a sunken or stranded 
vessel within a series of bands composed of rods of steel or iron, taking their 
bearing along, and rather below, the bilge, and round the stem and stern 
post. These bands are separate from, and independent of, each other, so 
that one may not have to bear more than its own share of strain in lifting. 
The rods or bars composing these bands are of such length and weight that 
any diver may carry, handle, or place them in any desired position under 
water with ease and rapidity, and they are fitted with an eye at each end by 
which they can be —_ together by shackles or connecting links of 
adequate strength. The rods or bars being lowered from the surface near 
the wreck are taken up separately by the divers and placed end to end in a 
line on each side of the vessel's bottom. On the fore part of the vessel's 
stem, at a convenient height from the ground, a length of flat elastic wire 
rope is fastened by bolts or cramps, having fitted to it a row of —¥ with 
eyes projecting on each side to which the foremost bars of each band are to 
be attached. Similar straps and eyes are attached to a saddle constructed 
of wood and iron with a hollow sufficient to allow the free working of the 
rudder post within it. This saddle is cramped on to the stern post above 
the projecting portion of the rudder. The divers shackle the lengths of 
rods together, beginning at each end of the vessel, and werking towards the 
midship part, where, by means of coupling screws, the whole band is drawn 
together to a proper tension, and completed by the introduction of a length 
of rod specially fitted to fill up the vacancy. This process is repeated with 


each band in succession until the fall number has been secured about the 
vessel sufficient to bear her weight in the lifting.— Not proceeded with. 


2423. J. Puatt, Oldham, “ Apparatus jor forging or shaping cranks on bars 
of metal.” — Dated 6th October, 1860. 
This invention consists in the employment of machinery whereby a crank 
formed bar is produced by thrusting or forcing the metal in two directions, 
the one to effect the required bending, and the other lengthwise. These 





effects, however, are not produced by motions acting separately, but by a 

concerted action, so as to render them mutually dependent. ths ceonmes 

consists of two dies, with certain movable parts, which dies may be adapted 

to a steam hammer, or other machinery capable of effecting sufficient 

— The invention cannot be described without reference to the 
yings. 


==, > Core, Liverpool, “ Drums, kegs, casks, dec.”"—Dated Sth October, 


This invention relates more particularly to the construction of that class 
of drums, kegs, casks, and like packages having metal chimbs and ends, such 
as are generally used for containing liquids and semi-liquids, say turpentine, 
oils, and paints. Over the edges of bo ends, which are bent toa right angle, 
and over the chimbs or ends of the framing, sides, or stave, the patentee 
es a hoop formed in the shape of an U, and solders the parts together 

by dipping or otherwise in the usual manner. In another construction he 

dispenses with the U-shaped hoop, or binder, and forms the chimbs or ends 
of the framing, staves, or sides into sockets turned inwards; so that the 
inverted edges of the ends, after being passed into the same, can be soldered 
as above mentioned. 


3. Wurtaker, Liverpool, ‘ Fluid taps or cocks."—Dated Sth October, 


This invention relates to improvements in the construction of fluid 
and cocks, suitable for pressure and general uses, and to registering or indi. 
cating the number of times the said taps or cocks may have been opened to 
show the quantity of fluid drawn off any vessel. In one construction the 
plug is made hollow, and placed in a horizontal position, to be operated by 
a lever T, or other contrivance, fitted in front of the tap. In the hollow 
plug are two openings, the one of which can be moved opposite the fluid in 
the vessel, and the other to the outlet in the tap ; when these openings are 
in a direct line, the flow of liquid can be made continuous, but when they 
are placed at about right angles, the only quantity that can be withdrawn 
is that contained in the hollow plug. The hollow plug can be made of any 
required size, and is coupled to communicate its movements to a ratchet 
wheel and spring, from which latter it is transmitted to an index properly 
secured and locked up, so that it will serve as a check on persons in ch 

of establishments where liquor is sold, or where it is desirable to ascertain 
the quantity of fluid passed through a tap. Another construction has the 
lever spindle—which is the equivalent of the hollow plug—also in a hori- 
zontal position ; on the end of the spindle, loose or otherwise, is fitted a 
movable valve, “faced up” to that part of the tap or cock in which is the 
outlet passage; this valve has an opening corresponding in size to the outlet 
in the cock, and which may be brought opposite to it by the movement of 
the lever T, or other contrivance, and thus leave a free passage. A third 
construction is on the slide valve principle, and is self-shutting ; the valve is 
faced and faced opposite the outlet passage. When the spindle on which the 
valve is fixed is depressed, the cock is open, but as soon as the pressure is 
removed from the spindle, a spiral spring fitted against the spindle, and 
part of the tap er cock barrel, returns the valve and stops the flow ; another 
spring keeps the valve close up to the outlet passage. 


2438. J. CALKIN, Oakley-square, London, ‘‘ Apparatus for protecting the upper 
portion of the face.”—Dated 8th October, 1360. 

This invention consists of a metallic frame in the form of the ordinary 
shade, so as to cover the eyes, and extend from the forehead downwards to 
the nose, provided with an inner curved wire fitting closely to the face, the 
whole of which is covered with single, double, or treble gauze net, or other 
open or transparent fabric or material, in such manner as to form a closed 
chamber between the covering and the face, and connected at the upper 
portion to a clip spring for enabling the shade to be readily fitted to the 
head or forehead, or removed when required, as also to leave an opening 
at the upper portion of the same for the escape of the heated air. 


2439. W. CLARK, Chancery-lane, London, *‘ Cleaning or separating gutta-percha 
JSrom extrancous matters.” —A cummunication,— Dated 8th October, 1860, 
This invention consists in subjecting gutta-percha to a mechanical appa- 
ratus, whereby the gutta-percha is operated on, and heating the gutta- 
percha during its being so operated upon with a quantity of water of suit- 
able temperature, containing a quantity of alkali, by preference soda, with 
a proportion of lime, so as to form an alkaline solution, marking a strength 
of, say, about halfa degree Beaumé. By this means the disintegration of the 
gutta-percha is such that the extraneous matters separate from it and fall 
to the bottom, or deposit in the water, while the pure gutta-percha rises to 
the top. Space is provided at bottom to receive the deposited or separated 
extraneous matters, 
2440, W. Ciark, Chancery-lane, London, “ Driving straps and belts."— 
communication.—Dated 8th October, 1860. 

This invention relates to improvements in the manufacture of driving 
straps of gutta-percha, india rubber, canvas, and other material, and con- 
sists in forming one or several rows of stitching throughout the length of 
the strap.—Not proceeded with. 


2450. G. W. Reynoups and E. Dance, Birmingham, “ Machinery for the 
manufacture of baskets and wicker-work."”—Dated 9th October, 1860. 
This invention cannot be described without reference to the drawings, 


2451. R. ANDERSON, Liverpool, “‘ Apparatus for ising and regulating 
the flow and passage of fluids for flushing water-clusets.”—Dated 9th 
October, 1860. 

The patente prefers making the cistern of a shape having length so that 
the float will have sufficient leverage for opening and shutting the supply 
tap. This tap is fitted through the side of the cistern, and is operated in 
the usual manner by the float above referred to. The tap supports on a 
joint or pivot the operating balance, the one end of which passes over or 
through a slot or opening in the cistern, and communicates with the seat 
or hand pull ; the other end is jointed with, or coupled to, three parts, the 
one nearest to the centre joint or pivot consisting of a guide, which passes 
round the float lever, the use being to shut the supply tap when flushing, 
thus preventing more than the quantity contained in the cistern from bei! 
used. The next in order from the centre joint or pivot is the discharge 
valve or flushing outlet arrangement, which is formed of a tube fitted with 
a properly ground valve to fit into a seating at the bottom of the cistern ; 
the tube serves also as an over-flow pipe. The third in order from the centre 
— or pivot is a balance-weight, fitted at or near to the end, and sufficiently 

eavy to close the valve. 





2455. J. Srockey, Newcastle-on-Tyne, “ Grinding, smoothening, and polish- 
ing plate gliss.”— Dated 9th October, 1860, 

This invention consists in the use of revolving cylinders or rollers, in com- 
bination with self-acting apparatus, for the purpose of feeding the sand, 
emery, or other grinding, smoothening, and polishing material, and for 
distributing water to the said cylinders as required. The cylinders or rollers 
are adjusted in bearings, either in a vertical, horizontal, diagonal, or radial 
direction, in relation to the plate-glass to be operated upon, and they may 
be arranged singly or collectively, and variously appiied to the surtace of 
the plate-glass. ‘The plate-glass is secured on a stationary bench or table, 
or on one to which motion is given by suitable gearing, in such a manner 
that every part of the glass may be subjected to the action of the revolving 
cylinders or rollers. The said bench or table, whether stationary or 
movable, is capable of being raised or lowered at the sides and ends, in order 
that the substance to be ground, smoothened, or polished, may be adjusted 
level, and to the thickness to which it is required to be reduced. The 
cylinders or rollers are also capable of being adjusted, if n » to 
different degrees of elevation above the bench or table for the same purpose, 
The cylinders or rollers are constructed in rings, covered with outer 
longitudinal strips capable of being replaced, or they may be otherwise con- 
structed.—Not proceeded with. 

2456. J. H. Tatum, New York, U.S., “‘ Candlewick.”—Dated 9th October, 1860. 

This invention consists in so braiding five strands of threads that the 
wicks will be made round on one side and hollow or flat on the other, with 
a channel or groove down the centre of the flat or concave side. In carry- 
ing on the braiding operation, care must be taken that the braiding threads 
are conducted through the machine in such a manner that the outermost 
strands are directed or made to turn upwards and outwards from the centre. 
A wick so constructed or made will, when burning, always bend over and 
turn its point out of the flame. The central channel that is made on the flat 
or concave side of the wick will also act as a capillary channel for conducting 
the tallow or other inflammable composition to the flame.—Not proceeded 
with. 
24¢0. J. Ramsporrom, Crewe, “ Lubricating the pistons and valves of stcam 

engines.” — Dated 10th October, 1860. 

This invention consists in employing a vessel with a narrow neck or orifice 
opening into or connected with the steam chest or cylinder, or both ; this 
vessel is filled with oil or other lubricating material. When the engine is 
at work, the action of the steam displaces a little of the oil or other lubri- 
cating material from the orifice of the vessel, and the condensed steam or 
water takes the place of the lubricating material thus displaced, The water 
being of a greater specific gravity than the lubricating material descends in 
the vessel, and displ corresponding quantity of the lubricating 
material, which is thus raised to the orifice and carried off as before, by the 
action of the steam. This action continues as long as the engine is at work, 
or until all the lubricating material has been displaced by the water. The 
vessel is consequently always filled with lubricating material or water, or 
both. 

2461. T. Barnett, Beverley, * Machinery for drying grain, roots, and seeds 
and for roasting coffee, ke.” —Dated 10ti October, 1860, 

This apparatus consists of a drum mounted and revolving in bearings 
upon a frame or movable carriage, so that a portion of the drum shall be 
capable of being carried or introduced into or fixed in an opening in a 
furnace combined with a furnace furnished with a suitable opening and one 
or two fires, as described, for the purpose of drying wheat or other grain, 
roots, and seeds, or roasting coffee, cocoa, chicory, malt, and other vegetable 
substances, by exposure to the action of radiated heat during the rotation 
of the drum within the furnace, 
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2463. A. and J. Hopson, Wirtemberg-street, Clapham, Surrey, ‘* An atmo- 
spheric trap for the prevention of smells arising from cesspools, drains, 
&c.”—Dated 10th October, 1860. 

This trap is made to admit the water at the top between the pieces 
running across the top, but open in the centre, which forms a part of the 
trap. The water then runs upon another piece or shelf across the centre 
of the trap, and from thence into the drain or cesspool.—Not proceeded 
with. 


2464. W. Guark, Chancery-lane, London, “Signalling and indicating 
apparatus.”—A communication.—Dated 10th October, 1860. 

This invention (which cannot be described without reference to the draw- 
ings) relates to a new telegraphic or signal bell to be enclosed in any useful 
article, such as match or cigar-holders, or other similar articles used in 
hotels, dining-rooms, cafés, railway stations, baths, and other public 
establishments.—Not proceeded with. 

2468. R. Hornspy, jun., Granth im, Machinery used for wishing, wringing, 
mangling, and churning.” —Dated 10th October, 1800. 

This invention essentially consists in constructing at the bottom of the 
vessel what is called a bridge, in such manner as to admit of the water or 
seeds passing through it below the articles which are for the time resting on 
the bridge, and are being washed in the vessel. The manner of construct- 
ing what is called the bridge, or raised bridge, which is formed across the 
vessel may, according to the invention, to some extent be varied ; but what- 
ever be its form, it is to be hollow, or have passages through or between its 

rts, insuch manner as to admit of the rush or flow of the fluid below the 
fabrics or articles which are resting on and supported by the bridge. It is 
considered that the best construction of the bridge consists in forming it of 
a series of plates fixed upright and parallel to each other at the bottom of 
the vessel, a space being left between each neighbouring pair of plates. 
2475, J. Sinvester, West Bromwich, “‘ Steam pressure and vacuum gauge.” — 

Dated 11th October, 1860. 
This invention cannot be described without reference to the drawings. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tue Trave or Sovrn Srarrorpsume: General Languor —- Coa. 
Trave: Prospects—BinMincHam AND WoLVERHAMPTON GENERAL 
Traves: Dulness: Risein Tin—In re Josern Butt—Liquiv Merats 
AND Execrronytes-——Centran Free Linrary ror Biraingoam— 
WoLverHAMPTon Corporation AND THE WOLVERHAMPTON NEW 
Waterworks’ Bu.—* Luggage ” v. “ Mercuanptse:” Which is 
Which? 


HERE is not a cheerful tone amongst the ironmasters in South 
Staffordshire relative to the present state of their trade. A few of 
the AL houses, whose brands are unexceptionable, are doing a quiet 
and steady business at rates in most instances a little below the 
wrinted lists, but the general trade are badly off for orders, and are 
fast working out the few that were received just after the Pre- 
liminary and Quarterly Meetings. Buyers are asking for very 
low prices to be accepted from second-class houses, and in many 
instances the requests are being acceded to, only, however, in cases 
in which quality is not regarded as of the first importance. Consi- 
derable iron is still going to the Northern or United States, but none 
to the Southern or confederated States of America. 

The coal trade remains without alteration upon our last week's 
report,—the production large, the prices firm with best houses, but 
declining in other directions, The proprietors of the Cannock Chase 
Collieries in particular are looking for a considerable impetus to be 
given to the domestic samples after the West Midland Railway shall 
have obtained an independent line into London. In South Stafford- 
shire the colliers are all quiet ; and those who have been thrown out 
by the stopping of blast furnaces are gradually migrating into 
Yorkshire, and elsewhere. The colliers on strike at Norton-in-the- 
Moors, North Staffordshire—numbering about 260—have come to an 
amicable understanding with their employer, Mr. Robert Heath, and 
have returned to work under an arrangement by which they will in 
future be paid by piece instead of day work. 

In the general manufacturing trades of Birmingham and Wolver- 
hampton there is still very little doing, except in a few rare instances, 
involving special and exceptional branches. Short-time continues to 
be the rule at most of the manufactories not only in those towns 
but in the populous districts by which they are hemmed in on every 
side, 

Straits and Banca tin has gone up, and English can be had 
only in small quantities. 

Inthe matter of Mr. Joseph Bull, Ravensdale Ironworks, Tunstall, 
the accountant reports that the estate showed a considerable deficiency 
in May last. Since that date there had been a loss on Scotch pig-iron 
of upwards of £11,000, and in the ordinary trade of nearly £6,000. 
The stock of iron is to be at once sold; and it is expected that, if the 
estate is realised out of the Bankruptey Court, 3s. 6d. may be obtained 
for the creditors. 

The Birmingham Town Council have voted £10,500 for the 
erection of a Central Reference and Lending Library. 

The Atheneum says :— Mr. Gore, of Birmingham, who has been 
for some time engaged making researches into the movements of 
liquid metals and electrolytes in the voltaic cireuit, has made the 
following interesting discovery :—If a large quantity of electricity be 
made to pass through a suitable good conducting electrolyte into a 
small surface of pure mercury, and especially if the mercurial surface 
be in the form of a narrow strip about one eight of an inch wide, 
strong vibrations occur, and symmetrical crispations of singular 
beauty are produced, accompanied by definite sounds at the mutual 
surfaces of the liquid metal and electrolyte.” 

The Wolverhampton Corporation opposed the bill of the Wolver- 
hampton New Waterworks Company, in Committee in the Lords, on 
Fridayand Monday last. The bill, as originally printed, comprised 
various objects, but, with a view to avoid opposition, was ultimately 
reduced to a simple money Dill. The opposition of the Wolver- 
hampton Corporation was based on the refusal of the company to 
keep a constant supply of water in their mains during the night, 
applicable to fires. ‘The decision of the committee was to the effect 
that they did not consider that the town of Wolverhampton was 
satisfactorily supplied with water, and trusted that the increased 
means afforded by the bill would enable the company to meet the 
requirements of the inhabitants. At the same time the committee 
did not think themselves justitied, the bill being simply for an in- 
crease of capital in altering the legislation of 1855, in imposing on 
the New Company the liability of supplying the town upon ‘he con- 
stant service system. It is understood that the corporation will 
carry their opposition to the House of Commons’ Committee, 

A correspondent writes to a Birmingham paper complainiag that 
the rule of regarding articles recently purchased as “ merchandise,” 
and not luggage, even when being carried by a consumer and not a 
vendor, has been introduced by one of the railway companies into 
that town, The instance quoted is that in which “a woman, who 
had bought a little cro y, with the intention of taking it home to 
her residence by train, found it pounced upon by a porter, who 
denied to it the privilege jof free conveyance on the ground that it 
was merchandise.” 




































NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Tue Birkenneav Dock Works: Discussion on their Progress— 
State or Trape at SHerris.p—Dwe.uings ror tHE Working 
Cuasses: Important Movement at Leeds—Houyarav Harsovr— 
Hutt axp Doncaster Ramway: Withdrawal of the Scheme for 
the Present—Nontuern Martens: Boiler Explosion at Jarrow : 
Border Union Railway: Shields Steamship Company. 





THERE appears to be some dissatisfaction at the slow progress of the 
Birkenhead Dock Works. At the last meeting of the Mersey Dock 
Board Mr. Littledale brought the subject forward for discussion, and 
observed that he regretted more had not been done, as the board 
was thereby prevented from going to Parliament for anything on 
the Liverpool side until the Birkenhead Works were completed, or 


at all events, until they were in a very different state. The 
northern entrances to the Great Float, without which the float would 
be of little use, were to be completed in 1863, the estimate for them 
being between £500,000 and £600,000; but only £55,000 had been 
spent upon them; there were only twenty-nine masons at work; 
and, in short, nothing was done. Mr. Littledale moved an instruc- 
tion from the board to the engineer “ that he shall make such 
arrangements, by contract or otherwise. as shall secure the com- 
pletion of those works in accordance with the board’s pledges to 
Parliament.” Mr. Laird, in seconding the instruction, complimented 
the engineer, Mr. Hartley, on the manner in which he had discharged 
his duties, but, at the same time, fully endorsed the complaints 
expressed by Mr. Littledale. On the other hand, it was maintained 
that the works had been carried on as fast as was practicable; that 
there was no desire whatever to impede their further progress ; 
that it was impossible to obtain a sufficient number of masons; that 
the engineer was strongly opposed to the board’s giving up the 
control of the works; and that the highly satisfactory manner in 
which the docks on the Liverpool! side of the water had been carried 
out fully justified the board in retaining the present works in their 
own hands and under the control of the engineer. Mr. Littledale, at 
the close of the discussion, stated that he intended no disparagement 
to the engineer, and as it appeared that that gentleman had orders to 
prosecute the works with all possible despatch, he would withdraw 
the proposed instruction. 

The large iron and steel houses at Sheffield are reported to be well 
employed with Government orders, and have also on hand consi- 
derable orders from railway companies. Some fair orders have been 
received from Germany for edge tools, and also from Spain for steel 
and files; and, what is still more gratifying, there is “ a growing 
demand from France for local manufactured goods.” On the other 
hand, the American trade is in a most disorganised and unsatisfactory 
state. In Rotherham the iron foundries are stated to be doing less. 

An experiment, of considerable social interest, was commenced at 
Leeds, on Saturday, in the shape of the model cottages suitable for 
working men. The promoters of the scheme are anxious that the 
better class of working people should possess houses of their own; 
and the society which the friends of the effort have organised pro- 
poses to hand over a cottage to a proper applicant on payment of 
£25 in cash, and the weekly sum of 5s. during thirteen years. If 
the cottages, now commenced, are taken up by the class for whom 
they are intended, the movement is to be at once extended, and a 
number of cheaper cottages built on a similar principle. 

Holyhead Harbour will be an expensive affair to Mr. Bull before 
he has done with it. It appears that the sum proposed to be expended 
in the current financial year is £65,000, which will leave £667,000 to 
be voted in subsequent years. The original estimate of the entire 
cost was £808,063, being £628,063 for the new refuge harbour, 
£150,000 for the packet pier, and £30,000 for the purchase of land; 
but to this was added £390,000, the estimated cost of the extension 
works required to shelter the roadstead, recommended by the Admi- 
ralty, and sanctioned by the Treasury, as shown in the correspon- 
dence annexed to the estimate of 1855. In the following year a 
further extension (500 ft.) of the northern breakwater was recom- 
mended by the Admiralty, and sanctioned by the Treasury, involving 
a further expenditure of £102,000, to which £3,000 was added for an 
improved landing-place for the mail steamers, and a railway to 
connect with the Chester and Holyhead line. In 1858 £445,000 was 
added to the estimate for the eastern breakwater, packet piers, and 
postal accommodation, with the approval of the Admiralty, and 
sanction of the Treasury; but it is hoped that a great part, if not 
the whole, of this additional cost will be saved. There was another 
addition made, however, of £171,937, for reasons specified by Mr. 
Hawkshaw in a report made the previous year, bringing the total of 
the estimated cost up to the present time to £1,920,000, on account 
of which £1,188,000 has been voted from 1845 to 1860, 

The Hull and Doncaster Railway Bill has been withdrawn, the 
North Eastern Company, who opposed it, having undertaken to 
introduce a bill next session for carrying out the project. 

There was a serious boiler explosion last. week at Jarrow Paper 
Mills. Four persons were hurt, one (the engineman) fatally. The 
boiler which exploded was entirely destroyed, a second was heaved 
up from its bed, and a third was deeply indented by the force of the 
explosion. At the inquest on the body of the engineman, evidence 
was given in explanation of the construction and working of the 
boilers. _It appears that they were usually worked at 35 Ib. pressure, 
but Mr. Richardson, one of the witnesses, considered they might be 
safely worked at 60 Ib. pressure. Mr. Ainsley, foreman to Mr. J. B. 
Palmer, differed from this opinion, and considered that the explosion 
might have resulted from the collapsing of the tube through over- 
heat. From the statement of Scott, the fireman, it appeared that 
shortly before the explosion the deceased remarked that the second 
boiler was working at 38 Ib. pressure. The jury gave as their 
verdict—* That the deceased came by his death by the bursting of 
a boiler at Springwell Paper Mills; but they had not sufficient evi- 
dence to prove the cause of the bursting of the boiler.” As regards 
other northern matters, it may be added that great progress is being 
made with the works on the Border Union Railway. A fine new 
steamer, the Commerce, built for the Shields Steamship Company, by 
Messrs. 'T. and W. Smith, has made a trial trip to Seaham. “The 
steamer, the engines of which are of 70-horse power, ran at the rate 
of ten knots an hour. She will be put upon her station at once. 


























A New Apprication or PHotograrny.—A circumstance recently 
oceurred showing the great business utility of the modern discoveries 
of photography and the electric telegraph. The Count de Penafiel 
left Lisbon for Paris, carrying with him an order for 70,000 franes. 
This, however, he unfortunately lost on the road, and telegraphed 
the same to his banker at Lisbon. That gentleman at once tele- 
graphed to Paris, stopping payment of the order, but sent by post 
the portrait of the Count de Penatiel, stating that the amount might 
be paid to him when he presented himself. 

Tue Bank or Excuanv.—The stone employed in the building of 
the exterior of the Bank of England has manifested evidence of a 
rapid decay, of a character similar to that which has recently become 
so apparent in the stone used in the erection of the new Houses of 
Parliament. With a view to arrest the insidious progress of the 
decomposition a coating of a newly invented composition is now, by 
way of experiment, in course of being applied to the surface of that 
portion of the building in Threadneedle-street fronting the Royal 
Exchange, where the principal entrance is situated. The buildings 
of the establishment of the Bank of England were erected in 1732, 
enlarged in 1771, improved in 1796, and partly rebuilt in 1824. 

New American Sreamsum Live, — A preliminary prospectus has 
been issued of the Liverpool and New Orleans Steam Navigation 
Company, with a capital of £200,000, in shares of £50 each. The 
object is to establish the direct connection with Liverpool long 
desired by the Cotton states of America, and for which the oppor- 
tunity has of course been greatly increased by the recent secessiou 
movement, and the adoption at Washington of the hostile Morrill 
Tariff. The line is to be a monthly one, and the promoters look not 
only for satisfactory freights but for an adequate passenger traffic 
from persons desirous of avoiding the rough seas of the more 
northern route, 

Srrest Rarways.— In the Commons a bill for enabling people 
to make railways in the streets came on for second reading. 
This is the plan of Mr. Train, an American gentleman, who has 
actually got two of such railways at work in London, and who, if 
he never does anything else, deserves the gratitude of the English 
lady for shaming the proprietors of the dirty, inconvenient nuisance 
called the British Omnibus, by producing a vehicle into which a 
woman can step decently, and sit in cleanliness and comfort. Also 
for substituting neatly uniformed and civil men for the coarse cads 
who at present bawl behind the buss. However, the question of 
giving the powers required by this bill is a distinct one from that of 
the advantage of the Train vehicles, and the bill was negatived 
after—perhaps because of—a smart speech in its favour from Mr. 
| Bright.—Punch’s Essence of Parliament. 

















PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 





IRON, English Bar and Bolt:— IRON, Swedish, Indian 


}or. em 1115 0 


























in London..........prin 6 50 3 | assortments . e 
in Wales . »- w» 5100 , Russian CC N Dtoarrive,, 1610 0 » 
» 6 26 |, | STEEL, Swedish Keg, ham. ;, 1710 @ » 
» 7100 le | Ditto, rolled ........ » 17 0 Oo» 

» 900 , | Fagot .2 cc ccccceccce » 9 0 Ow 

oa MWe o | SPELTER, on the spot....,, 18 7 6 » 

s ome . | To arrive ......+e---+++ 9» 1810 0 » 
» 7100 , | Hard, remelted . so » 1710 0 

o tae 5 ZINO, in sheets .... 2.000. » 200 » 

SHIPPING IRO ” | COPPER, Tile, 14to28lb.. ,, 98 0 0 » 
Staffordsh. Bars. Sn» 7180 Tough Cake ........-. » » 98 @ O » 

Sheet, Single . a 8909 «a Sheathing and Bukts..pr.lb. © O11: 
Jouble. oe , Bh Cb .ncccccccee secces » © Oll » 
8150 ,, Bottoms » 0 O1lg” 

CABO oN Wie vesconces ate we ae 
» 7100 ,, | Yellow Metal .......... 5 0 0 9% » 
IRON, Rails, in Wales,cash ,, 5 26 nett | South American,nom..pr.tn 94 9 0 
- » 6month,, 576 ,, Russian ........ Bec, wee = 
Oli,tocutup, 3126 ,, | LEAD, British Pig... o RB @6 
Railway Chairs, in Wales, 4 090 ,, | Spanish .......-.+- » 20 5 O 

os. inClyde, 3150 ,, W. B. at Newcastle. » 250 
Pig No.l,inClyde.... » 290 , PE incuscommcnwea 2 ee 

3-Sths No.1 & 2-Sths 890 | TIN, English Block,nom..,, 125 0 0 » 
No.3..... - { Bar . 1600 
No, l,in Wa o 8$@0@ ~ | Refined 1277 00 » 
No, 1, in Tyne a « 288 « Foreign Banca » 128 o- 
Ditto, Forge.....----» » 250 , a i m00* 
Staffordshire Forge Pig N ” 
(all Mine), at ried ~ SH ak. bx 110 0 ” 
Works, L. W.,nom § Ditto 1X » 110» 
Welsh Forge Pig (all 35 Coke, IC. 1 Oo 
Mine), at the Port.. st +. Ditto IX . 110 0» 
Acadian Pig, Charcoal... , 7100 ,, Do at Newport, Is. p — ” 
Scotch Pig, No. 1, ~y 2176 Do. at L’ pool, tid. o _ ” 
London ....se00++ nd . bal CANADA, Plates......pr.tn 13 0 0 » 
QUICKSILVER ...... pr.bt. 700 » 





Raits.—Throughout the week the market has experienced considerable 
dulness, and but few orders have been given out. 

Scotcu Pig-1r0N has been in good request during the past week, and 
remains steady, at last week’s quotations, of 49s. cash, and 50s, three months 
open for warrants f.o.b. at Glasgow ; No. 1 G.M. Brands, 49s. ; No. 1 Gart- 
sherrie, 53s. (d. ; Calder, 50s. 6d. ; and Glengarnock, 51s. 

SrE.TeR in fair demand at £18 7s. 6d. and £18 106s., on the spot. 

Copper in better request. 

Leapb improving a little. 

Tix.—On the 23rd inst. English was advanced £5 per ton, making the 
price £125 for block and £126 for bars. In foreign there is also a consider- 
able rise, owing to the high rates ruling in Holland, where equal to £130 
has been paid for Banca. The nearest quotation here is £128, at which but 
little is offering, and in Straits some sales have taken place at £125 per ton. 

‘TIN-PLATES are 1s, per box dearer. 

MOATE AND CO., 65, Old Broad-street, London. 

April 25th, 1861. 





TIMBER. 






























1860. | 1861. 1860, | 1861. 
Perload— # s £ £s £8 | Perlad— #4. £ 8/8 £8 
Deak. ccccoccccceee 15 01%) O 11101310 | Yel. pine, per reduced C. 
Quebec, redpine.. 3 5 4 0 3 5 4 O | Canada. Ist quality 17 1019 ©/17 019 0 
yellow pine. 3 0 315) 3 0 315 | 2nd do .. 12 013 0| 121013 0 
St. John, N.B.,yel. 5 0 510) 5 O G6 O | Archangel, yellow. 14 015 0/14 01510 
Quebec, oak, white5 0 510) 5 © 510 | St. Petersbg. yel... 121013 10/13 01410 
birch .... 4 0 0 0} 4 0 410 Finland... 9101010' 101011 0 
Memel.. 0 000 000 06 Memel ... -- 10 @©15 0 | 10101510 
elm - 31) 415! 310 416 Gothenburg, yel... 10 01210! 10 01310 
Dantzic, oak 310 6 0| 316 610 white 91011 0 9101110 
fir. 3.0 4 0; 215 4 © | Gefle, yellow .... 11 01210; 111012 0 
10 4 0! 3 5 4 5 | Soderhamn . - 11 0123 10/ 1110 1210 
10 315) 315 O @ | Christiania, per l 
5 3 0; 310 217 | $by9%22 024 @ 23 0 [70 
y 60/6080) yellow | 
ylpine5 0 6 HU) 507 © Dnts 
ae reeeleee el Wek o141 4 0151 6 
Lathwood, Dantz,fin6 0 7 0, 610 7 O || Staves, per 
Bt. Peters. 9 0 910 9 010 & | Quebec, pipe ° 
Deals, per C., 12 ft. by 3 by 9 in, wv | se punch 16 0 180/18 © 370 
Quebec, wht sprucel5 019 0 20 altic, crown ° 
Gidctaawhueprecs¥s 01730134 617 © || pips ...-- } 170 0 180 0 200 0230 0 





SCOTCH PIG IRON REPORT. 


a ¢ 
No. 1 Gartsherrie .. .. 54 0 f.0.b Glasgow. 
2 2k os ee 5 do. 
<a Do. ss oc SE do. 
M. Nos. Do. ae do. 


WARRANTS, 


se. 4 
Cash prompt, .. . 48 104 per ton. 
do 


= ame 1 mo. open, 3 be 49 3 . 
ie G. vB G mos., ,, ~~ See do. 
er 3» ee oo 49 7§ do. 
MANUFACTURED IRON. 
£s. d. 
Me; Goren. sc cs ew ce TM OS 
» Common ~~ mm ws | © 
Drumpellar, Common .. 700 
do. Ec. o« «« BES 
Plates and Sheets .. .. .. 10 0 0 
Rails ~~ “wwe «. SF es 
Pipes “a ww « ww SS 
Chairs es 60 ce ce 317 6 Nett cash. 


Giascow, 24th April, 1861. 

The Pig-iron Market continues steady, with a fair demand. 

Early in the week the American advices caused a decline to 48s, 6d. cash, 
but buyers coming in, a speedy advance to 49s. followed. 

To-day the price is 48s. 9d. buyers, sellers asking 48s. 104d. 

The shipping demand is very good, and tonnage is now plentiful. 

Exports last week were 17,689 tons against 15,458 tons in corresponding 
week last year. ~ 





Suaw, Tuomson, and Moore, Metal Brokers. 





Sryautar Paexomenon. —In boring for coal midway between 
Wakefield and Pontefract, at a depth of 140 yards, a strong smell of 
sulphur was perceived, impregnating the water that bubbled up in 
the boring hole. The water soon reached the surface, and has been 
now for about a fortnight boiling, or rather (for it is only warm) 
bubbling furiously, and on applying a lighted paper the sulphur 
blazes up through the water to the height of 3 ft. or 4 ft., presenting 
the appearance of a “snap-dragon” on a large scale, the boring hole 
being about 5 ft. square. It is estimated that a depth of 100 yards 
will still have to be bored before the coal is reached, but how long it 
may be before operations can be resumed remains to be seen. Hun- 
dreds of prople have visited and are continually visiting the spot, the 
phenomenon, unprecedented as it would seem, being an object of 
general interest in the neighbourhood. 


Superneatinc Apparatus.-—Superheating of steam has received a 
decided check lately, from what we held to be its defect on its first 
introduction. We have been furnished with the names of five vessels 
from whose boilers or furnaces the superheating pipes have been 
taken off. The cause assigned for this condemnation of the system 
is the wear and tear to engines by the great heat of the steam. Jets 
of water have been applied to cool the pipes and the trunnions, but 
this has not produced a result compatible with the retention of super- 
heating apparatus. The trunnions have worn away, the packing has 
been destroyed, the lead has melted at the joints of the pipes, and 
the cylinder has been unduly heated. If steam heated to 440 deg. is 
passed through a pipe, it must perforce communicate heat to the 
engine, and if means are not taken to keep the bearings cool b 
increased lubrication, the metal is certain to be overheated ; onl, 
thus softened, the wear must be in a ratio with the friction and 
working of the machinery. We avoid publishing the names of ships 
in this instance, because every patentee claims a certain degree of 
merit for his invention; and if we stated the ships we should be 
open to endless correspondence to convince us that the fault was in 
the engines or furnaces, and not in the mode of superheating.— 
Mitchell's Steam Shipping Journal. [Like causes must produce like 
effects, and 250 or more vessels are now fitted with superheating 
app?ratus, but are we to expect its general removal? _In the cases to 
which our contemporary alludes the apparatus was probably defective 
or the steam heated too hot.—Eb. E.] 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, January 25, 1861. 
The Rev. Joun Bartow, M.A., F.R.S., Vice-President, in the chair. 


ON THE NATURE OF THE DEEP-SEA BED, AND THE PRESENCE 
OF ANIMAL LIFE AT VAST DEPTHS IN THE OCEAN. 
3y Dr. G. C. Wanicn. 

Ovr first clear glance at the floor of the ocean may be said to date 
from the period at which submarine telegraphy was first undertaken, 
Foralthough the depth of the sea has been approximately ascertained 
over widely extended areas, in the course of the various surveys 
conducted under the auspices of the British, the United States, and 
the Dutch Governments, hardly any previous attempts have been 
made systematically to investigate the characters and composition of 
its bed. In the absence of any special object such attempts would 
have been far too costly and difficult to be practicable. It has been 
ascertained, however, that the floor of the ocean is but the reflex, as 
it were, of the dry land; that itis in no place unfathomable; that 
along its deeper portions certain muddy deposits are to be met with, 
in many cases made up, more or less entirely of minute calcareous 
shells belonging to one of the most simple order of beings with 
which we are acquainted; and that together with these are also to 
be found, but in, comparatively speaking, small quantity, the minute 
flinty skeletons of other organisms derived both from the animal and 
vegetable kingdoms. But no conclusive evidence has been produced 
to show whether any or all of these organisms normally lived and 
perished, at the profound depths from whence they were obtained by 
the sounding lead ; or whether, having inhabited distant, and perhaps 
shallower seas, their dead remains alone, after being transported by 
currents, or other agencies, had gradually subsided into the deep 
hollows of the ocean. Taking into consideration the very important 
part played by these organisms in the structure of the earth’s crust, 
that vast strata have,in ages gone by, been built up of them, and that 
similar strata are at the present time being deposited along the beds 
of existing seas, the investigation of these questions becomes of the 
highest consequence, as bearing on the successful establishment of 
ocean telegraphy. 

The distribution of animal life in the upper waters of the sea is 
determined by climate, by the composition of its waters, the nature 
of its bed, and its depth in any given locality; the last of these items 
necessarily involving the relative degrees of temperature, light, 
wration, and pressure, as compared with those to be met with near 
the surface. Of these conditions climate exercises a very powerful 
influence; for it is found as we advance from the equator towards 
the poles that a gradual diminution takes place, not only in the 
number of types met with, but of the varieties ranged under those 
types. It has been maintained that, in order to compensate for the 
diminution in the number of generic forms, the number of individuals 
of each species is much augmented. Although this law holds good 
as regards the higher orders, it can hardly be said to do so in the 
case of the lower; for the vast assemblages of these lower forms met 
with on the surface of the sea in the tropics are in no wise less exten- 
sive than those met with in high latitudes. It will be found that, the 
lower the grade of being, the more equally balanced will be its dis- 
tribution at the extremes of the globe; inasmuch as the greater 
range in depth commanded by these lower forms renders them less 
amenable to conditions which are variable from being dependent on 
atmospheric changes. 

The composition of the waters of the ocean is well known to be- 
come much more equable at great depths ; and it, therefore, exercises 
a far less marked influence on the presence of animal life than it does 
at the surface. The same causes which equalise the temperature in 
so remarkable a manner as the depth increases, are effective in equa- 
lising the relative proportions of the various ingredients that enter 
into the composition of sea water, in all latitudes. For whilst the 
surface stratum is subject to dilution with fresh water, from various 
sources, the greater the depths the less subject can the waters be to 
this influence, and the less can it operate in modifying the distribu- 
tion of the organisms that frequent them. 

Oxygen is essential to the presence of animal life—without it 
animal life ceases. To air-breathing, as well as water-breathing 
creatures a due supply of this gas is indispensable; the function of 
respiration, no matter whether performed by lungs, as in man and 
the higher orders, or by a simple process of absorption and exudation 
through the general surface of the body, as in some of the lower 
forms, being, in-every instance, essentially that process whereby 
oxygen is received into the system in exchange for carbonic acid, 
which is given off. But although oxygen enters largely into the 
composition of both atmospheric air and water, the supply of this 
element is not obtained, in the case of creatures inhabiting the sea, 
under ordinary circumstances, from its decomposition, but from a 
certain portion of atmospheric air present in water in a state of solu- 
tion. Most gases are absorbed by water. Under pressure the 
quantity absorbed is much increased, as is seen in the familiar case of 
soda-water. It should be borne in mind, however, when the fact is 
applied to the occurrence of animal life at great depths in the sea, 
that in order to produce the absorption of atmospheric air, its con- 
tact or mixing together at the surface by the action of wind and 
wave is necessary, and the effect of this operation can only extend 
to alimited depth, unless, as has been assumed by some of our highest 
authorities, the lower strata of sea water, being subject to increased 
pressure, becomes capable of holding in solution a greater quantity of 
oxygen; and, by robbing the superincumbent strata of that which 
they contain, gradually become saturated with it. Should this view 
be correct, there must be a point at which the maximum amount of 
oxygen which sea water can absorb is permanently present in 
it. But, inasmuch as the vegetable cell, simple though it be in struc- 
ture, can eliminate carbon from the medium in which it lives, it is 
not unreasonable to assume that the lowest forms of animal life, even 
where no specialised organs are traceable, may, in like manner, be 
able to eliminate oxygen directly from the water around them. 

The temperature of the sea is materially influenced by the climatic 
conditions of different latitudes; and, of course, exercises a powerful 
effect both on the distribution and abundance of the higher orders of 
living beings present in its waters. But, as has been shown, this 
influence is not manifest, or, at all events, not so manifest in the lower 
orders, for at great depths the variability of the temperature is 
reduced within very narrow limits in all latitudes. Now the higher 
orders of oceanic creatures inhabit only the surface waters, never 
sinking down to extreme depths. In the case of some of the lower 
forms, on the other hand, a very extended pathymetrical range exists, 
putting out of the question those which constantly dwell on the sea 
bed itself, of which I shall presently have to speak. 

In like manner light, or rather the absence of it, can hardly be 
said to determine, in any important degree, the distribution and 
limitation of the lower forms of animal life. Light is not essential 
even in the case of some of the higher orders. A large class of 
creatures, both terrestrial and marine, possess no true organs of 
vision, althouzh there is good reason for believing that they do pos- 
sess some ‘special sensory apparatus, susceptible to the influence of 
light; whilst certain creatures, whose habitation is in subterranean 
caves or lakes, as in the Magdalena caves near Adelsberg and the 
Great Mammoth caves in Kentucky, either possess no organs of 
vision, or possess them in so rudimentary a state as to prove clearly 
that the absence or imperfect development of this sense may be com- 
pensated for by the higher development of other senses. ~ 

It is impossible at present to say to what depth light penetrates 
in the sea. The photographic art will, no doubt, one day solve the 
problem. o— s - — — that a limit is attained, and that 
moreover long before the deep recesses gauged by the so’ ing 
machine are reached, where the Beret aml of b threwn. 
penetrate, even in its most attenuated condition; and yet, as shall 
hereafter beshown, creatures have been found down in those profound 
and dark abysses, whose colouring is as delicate and varied as if they 
had passed their existence under the bright influence of a summer 
sun ! 

Pressure is the last condition which has to be noticed. 
undoubtedly a highly important one, 
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I hope to be able to prove that 





it is not of essential value, as has heretofore been laid down, in deter- 
mining the final limit of animal life in the sea. 

It is almost needless to state that, at the sea level, there exists a 
pressure of 15 Ib. on every square inch of surface, due to the weight 
of the atmospheric column resting upon it; and that the pressure on 
the successive strata of water in the sea, as the depth increases, is in- 
finitely in excess of this, inasmuch as a column of water only 33 ft. 
in height is capable of counterbalancing the entire atmospheric 
column, which extends to a height of about 45 miles. Accordingly, 
for every 33 ft. of descent in the sea, putting out of consideration the 
effect of the superincumbent column in actually diminishing the bulk 
of the portions beneath by augmenting their density, there is an ad- 
ditional 15 lb, At great depths, therefore, the aggregate pressure 
becomes stupendous. As is well known, pieces of light wood, let 
down to a depth of 1,500 or 2,000 fathoms, become so compressed and 
surcharged with water as to be too heavy to float. But there is a 
fallacy in this experiment ; for the contraction of the woody fibre and 
cells is a necessary consequence of their submission to an amount of 
pressure so enormously in excess of that under which they origi- 
nated. With organisms which have been developed, from first to 
last, under the full operation of any given amount of pressure, the 
result would not be of this nature; for the equalisation of the pres- 
sure, within and without their entire structure, although it might 
possibly exercise some definite effect in determining their shape, 
size, or even functions, cannot, I submit, operate in causing the 
creatures living under it to experience any more detrimental results 
than we experience from the 15 Ib. on every square inch, or about 
14 tons, on the general surface of our bodies near the sea level. 

lt can scarcely be wondered at that, under such apparently extra- 
ordinary conditions, the maintenance of life, even in its least de- 
veloped aspects, should have been deemed absolutely impossible at 
extreme depths; and that it should have been almost unanimously 
recognised as an axiom, that ata depth of 400, or at most 500 fathoms, 
life, whether animal or vegetable, must be extinct. The fact is un- 
questionable that, as we descend beyond the first hundred fathoms, 
the traces of life become more and more remote ; and it is probably 
owing to this gradual diminution in the number of animal forms, as 
the depth exceeds this limit, that it has been assumed, rather as‘ a 
matter of theory than of observation, that a point is speedily reached 
at which all the conditions essential to life are extinguished. This 
view has also derived support from the idea that “ animal life depends 
on the previous existence of vegetable life.” In the case of the 
higher orders of the animal kingdom, the law, no doubt, holds good. 
Not so, however, in the case of the lower. ‘The conditions essential 
to the perpetuation of the one are not essential to the perpetuation of 
the other. Thus, light is indispensable for the healthy respiration 
and growth of the vegetable. The animal can, on the other hand, 
respire as freely in the blackest darkness as in the broad glare of day. 
And this is, no doubt, the reason why vegetable life in the ocean at- 
tains its final limit in depth so much sooner than animal life. And 
yet, considering how very unexpectedly animal life has been proved 
to exist deep down in the ocean—as I shall immediately show, far 
removed beyond those conditions which had hitherto been con- 
sidered indispensable—we ought perhaps to pause before we assert 
that the same plastic skill which has so constituted certain creatures 
as to admit of their inhabiting the deep abysses of the ocean, may not, 
in like manner, have so constituted some of the vegetable organisms 
as to be capable of living under similar conditions. 

“ The Foraminifera are the organisms to which reference has been 
made as performing so very important a part in the formation of 
certain strata on the earth’s crust. They occur abundantly in all 
existing seas. They are to be met with in a fossil state, not only in 
chalk, but in almost all marine sedimentary strata; as, for instance, 
in the hard limestones and marbles. The recent Foraminifera may 
therefore be looked upon as the oldest living representatives of any 
known class of organisms. 

“Tn the mud, or “ ooze” as it has been termed, which is brought up 
from great depths in many parts of the open sea, immense assem- 
blages of Foraminifera are to be met with, chiefly belonging to one 
species however. In the absence of examinations conducted 
immediately on their being brought up to the surface by the sound- 
ing machine, it is not surprising that the question as to their 
occurrence in a living, or only in a dead state, should have remained 
undecided. Most of the authorities who have written on the subject 
being of opinion that they do not live at great depths, but that their 
shells and remains have drifted to the positions in which they were 
found from shallower waters, or have subsided from the upper strata 
of the ocean. Professor Huxley was one of the very few who 
leant to the more correct opinion ; he having declared that, although 
far from regarding it as proved that the Globigerina (the species 
referred to) live at these depths, the balance of probabilities seemed 
to him to incline in that direction. Other writers have offered sur- 
mises on the subject; but these, in the absence of anything like 
substantial proofs, were, of course, only estimated at what they were 
worth. 

“ The difficulty is how to determine the point conclusively. For it 
seems legitimate to infer that, if these organisms are specially 
adapted to exist under conditions differing so widely from those 
present at or near the surface, the very circumstance of removing 
them from one set of conditions to the other would inevitably de- 
stroy their vitality, and, perhaps, their normal structure, before it 
could become practicable to subject them to microscopic analysis. 
Nor is the difficulty an imaginary one. For, taking into considera- 
tion the entirely altered circumstances in which these creatures 
must find themselves placed when brought to the surface, locomo- 
tion, or even the protrusion of their filamentary appendages, could 
hardly be expected. The mere existence of the fleshy parts within 
their shells, and that too in an apparently recent condition, affords 
no proof, inasmuch as the great quantity of saline matter present in 
sea-water, and especially at great depths, would of itself alone ac- 
count for their perfect state of preservation. 

“ During the recent survey of the North Atlantic, I found that 
in certain localities where the Globigerina deposit was of the purest 
kind and in the greatest plenty, the specimens from the immediate 
surface stratum of the sea-bed alone retained their normal appear- 
ance, both as regards the perfect state of the sarcodic contents of the 
shells and the presence of the fa oe The latter organs were 
never seen by me in an extended condition; but in the specimens 
alluded to, and in those only, occurred as minute bosses, resembling 
in shape the rounded rivet-heads on bvilers, closely appressed to the 
external surface of the shell; whereas, in specimens from the sub- 
stratum, the colour was much duskier, and these bosses were absent. 
And, further, in these pure deposits the shells were to be found in 
every gradation, from the single chamber, of miscroscopic minute- 
ness, hyaline transparency, and extreme thinness, to the dense 
Zeolite-like structure of the many-chambered mature shells, which 
are large enough to be readily distinguished by the naked eye. 
These facts, when taken in conjunction with the entire absence of 
the varied remains of other organised structures found in localities 
where the Globigerinw are only scantily represented, afford, as I 
conceive, all but the direct proof, which can only be arrived at on 
witnessing locomotion, or the protrusion and retraction of the pseu- 
dopodia of the organisms in question. 

“Most fortunately, as it happened, this collateral evidence was 
rendered doubly conclusive by other proofs of a most unexpected 
and interesting kind. Before entering on these I may state that the 
substratum, spoken of as differing in aspect from the immediate 
surface-layer, is nevertheless identical in composition ; the difference 
in colour arising simply from decay. It contains no living Forami- 
nifera; for the minute particles of matter becoming gradually 
condensed and aggregated together by molecular affinity, and the 
enormous super-incumbent pressure exerting itself only in one 
direction, that is, vertically, its permeability by fluids is thus com- 
pletely destroyed, and it is compacted into a dense mass of far too 
unyielding a nature to admit of its being traversed by living 
creatures of any kind. As the Foraminifera die off, their shells and 
decaying contents, together with the minute particles of amorphous 
matter associated with them, go to build up the calcareous strata of 
the earth’s crust. I would mention that, in order to determine 





whether the Globigerine live as free floating forms in the mid-strata 
of water, I attached a small open-mouthed bag, at about 200 fathoms 
from the extreme end of the sounding line, in a locality where the 
species was most abundant in the deposit, and brought it up through 
nearly 5,000 ft. of water without securing a single shell. 

“ But by far the most important and interesting discovery remains 
to be noticed, viz., the detection of a high order of radiate animal 
= a living state, at a depth of a mile and a half below the surface of 
the sea, 

“When we take into consideration the low position of the rhizopod 
in the scale of being, and the obvious probability, pointed out by 
Professor Huxley, that a class of creatures proved to extend so far 
back in time—that is, in a fossil state—must be able to maintain 
existence under extraordinary and variable conditions as re, 
light, temperature, and pressure, the sentiment engendered is rather 
one of wonder that their vitality at great depths should have been 
so long and so stoutly maintained, than that it should now be so 
fully proved. But few persons were bold enough to suspect that 
creatures of a far higher type, viz., Radiata, could exist under 
similar conditions; and I freely admit that nothing short of the 
most incontrovertible proof ought to be accepted in support of such 
a view. Fortunately, I am in a position to afford that proof. 

“In sounding midway, in the direct line between Cape Farewell, 
the southern point of Greenland, and the north-west coast of 
Ireland, in lat. 59 deg. 27 min. N., and long. 26 deg. 41 min. W., the 
depth being 1,260 fathoms (or 2,520 yards), whilst the sounding 
apparatus itself brought up a considerable quantity of minute 
granular particles, looking like a fine oolite, but which was, in 
reality, a nearly perfectly pure Globigerina deposit, thirteen star- 
fishes, from 2 in. to 5 in. in diameter from tip to tip of rays, belong- 
ing to a genus plentifully represented on our own coasts, came up 
adhering to the extreme 50 fathoms of sounding line. These 
Ophiocome were not only alive on being brought up out of the 
water, but some of them continued for fully a quarter of an hour to 
move about their long spinous arms. To render intelligible the 
significancy of the entire circumstances I must mention that, in 
order to ensure accuracy, it is always necessary, when sounding in 
deep water, to ascertain the depth by one sort of apparatus, and to 
bring up the sample of bottom by another. In the present case the 
ascertained depth was 1,260 fathoms, and 50 fathoms was accord- 
ingly “ paid out” in the second operation of bringing up bottom, in 
order to make sure that the more complicated and unmanageable 
apparatus required for this purpose fairly rested on the bottom, 

“ Now, supposing it possible that these star-fishes were drifting 
about in some intermediate stratum of water, between the bottom 
and surface, it is evident that they would have attached themselves 
indiscriminately to any portion of the entire 1,260 fathoms of line; 
unless, indeed, they chanced to have been directing their course in 
a closely compacted column, which was transversed by the last extra 
50 fathoms of line at the precise moment of their crossing it. 
Whether it be possible that they were drifting in such a column, or 
floating on a bed of seaweed or other substance, is immaterial, 
inasmuch as they could only have attached themselves as they did 
to the portion of line referred to under this one condition. But the 
very act of attachment would, i maintain, be impossible in the caso 
of creatures whose movements are so sluggish, when the object 
which they had to grasp was moving upwards at the rate of two 
miles per hour (as it does when hauled up by the steam engine), 
and without a moment's intermission. But even assuming it to be 
possible that they had drifted to the position in which they were 
captured, from distant and less profound depths, the fact of their 
vitality and vigorously healthy condition would be scarcely less 
extraordinary ; for the distance from the nearest point of land, which 
is a rock off Iceland, is 250 miles; whilst the next nearest land, 
Greenland, is distant no less than 500 miles, But it must be obvious 
to every one who is at all conversant with the structure of the 
Ophiocoma and Echinoderms generally, that they are essentially 
creeping and crawling creatures, and of far too great specific gravity 
to float at all under any circumstances. 

“ Taking into consideration, then, the circumstances under which 
these Ophiocome were taken, the extreme improbability of their havin 
drifted to the locality in which they were found, from distant an 
shallower waters; and, lastly, the peculiarities of structure, which 
render them wholly unfit to float or swim for even a brief period, 
we should have been fully warranted, I think, in believing that 
they existed in a living state at the bottom. In order to obtain 
some clue to the solution of the question, I very carefully dissected 
and analysed the contents of the digestive cavity of a ——- 
immediately on its being brought up; and was most amply repaid 
by the detection of numerous Globigerine in every stage of commi- 
nution, and with the contained sarcodic matter in greater or less 
quantity. Whilst, therefore, the detection of these organisms in the 
digestive cavities of the Ophiocoma, afforded a most conclusive proof 
that the Foraminifera were living on the sea bed at the profound 
depth from which they were obtained, the fact of the star-fishes 
being captured with the fresh remains of the Foraminifera in their , 
digestive cavities, proves that their normal habitation is at the same 
great depth, inasmuch as it has been sufficiently established that the 
Globigerina are present only at the bottom. I may mention that, 
within the past few days, in examining a sample of the Globigerina 
deposit brought up by a previous sounding on the same 7% I 
detected some Echinoderm spines, which at once struck me as being 
identical with those on the Ophiocomm; and that, on comparison, 
my surmise proved to be quite correct: a further and very striking 
proof of the vitality of the Ophiocomm at the bottom being thus 
afforded.” 


Tue Victorta Brinse at Prvxico.—It is rumoured that both the 
roadway and the piers of this structure, completed a few months 
ago at a cost of nearly £100,000, are exhibiting signs of weakness. 
This bridge has, besides a number of short spans in the approaches, 
four wrought-iron segmental arches of 175 ft. span each, there being 
three piers in the river. After the completion of the work the piles, 
we believe, which had served as an enclosure to the piers, were 
withdrawn, leaving the foundations of the bridge exposed to the 
scour of the river. From the nature of the bottom, we should 
suppose that all the protection which the original piles (sawn off 
eA water) could have given, would have been necessary. he 
arches, themselves, are formed each of six wrought-iron plate ribs, 
arranged in three pairs, two pairs being placed so as to form the out- 
sides of each span, while the other = extends along the centre. 
These arched ribs are each about 4 ft. deep, and, perhaps, } in. thick, 
although they do not appear to the eye to be more than # in. thick. 
Flanges are rivetted on both top and bottom. The spandrils are 
made of T-iron rivetted together in a sort of latticework. Over the 
spandrils horizontal plate beams are placed, with their upper surfaces 
level with the crown of the arch, so as to complete the horizontal 
line of the roadway. The latter is carried upon rolled wrought- 
iron cross beams, each about 11 ft. long and 9 in, deep, and spaced 
about 3 ft. apart. The ends of these beams abut against the inner 
vertical surfaces of the arched ribs and horizontal beams over the 
spandrils. The fastening of these ends to the ribs is one of the 
most wretched “ cobbles” to be found in bridge construction. First, 
a short piece of angle iron, its upper horizontal surface forming a 
projecting shelf, about 4 in. long and 3 in. wide, is rivetted by four 
rivets to the main arched rib (or to the horizontal beams over the 
spandrils). On this shelf the end of the cross beam rests. The form 
of this beam, in section, is like that shown in Messrs. Mather, 
Ledward, and Co's. card in our advertising columns. ‘T'wo short 
vertical Jugs, formed also of angle iron and rivetted each by three 
rivets to the main rib, embrace the “stem” or thin vertical part of 
this beam. Through these lugs and the “stem” of the beam three 
rivets are inserted. The ends of the beams, therefore, hang by three 
rivets besides resting on the short projecting flange of a fragment of 
angle iron below. Instead of buckle-plates, blocks of creosoted 
wood are wedged between the cross beams, and over these is the 
ballast and permanent way. 
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A paper was read “ On Filtration and Filtering Media,” by Julius 
G. Dahlke. From various modern works upon the civilisation 
of the Egyptians, Chinese, Japanese, and other ancient Oriental 
nations, we learn that at a very early period filters were used by 
them. These appear to have been vessels made of unglazed 
earthenware, or a porous stone. There is no evidence to show 
either that they were acquainted with the true nature of those 
matters which should be separated from water intended for the use 
of man; or that they had studied the subject of filtration in a 
scientific spirit. In this neglect Europe imitated them until near 
the close of the seventeenth or beginning of the eighteenth century, 
when the French began to pay attention to the subject, and em- 

loyed silk, wool, cotton, sponge, and sand as their filtering media. 
Bui about the middle of last century a lias was discovered in 
Picardy, which, owing to its effective action, came largely into use. 
The mode of using it was particularly simple, being in the form of 
a false bottom placed in the cistern, through which the water 
descended. Afterwards the attention of Englishmen was directed 
to the subject, and about seventy years ago filters were introduced 
which contained three layers of media, viz., sand, gravel, and 
charcoal. These were for filtering by descent, but another system 
was subsequently adopted and patented for filtering by ascent; this, 
however, was complicated, and never became in any way largely 
known. 

During the past seventy years, gravel, sand, and charcoal used as 
a mixture have been the agents most in vogue amongst filter-makers, 
and it is only lately that due attention has been paid to charcoal as 
the most efficient filtering medium. Its use is much more frequent 
now, because not only hasit a powerful detergent effect, but it pos- 
sesses also the peculiar advantage of not becoming foul, while it pro- 
tects from decomposition other bodies in contact with it. It has 
been often asked why animal charcoal is so effective as a filtering 
medium? Some attribute this to the presence of so much carbon ; 
but that is an insufficient reason, as shown by the fact that, although 
coke contains more carbon than sand, yet it is not superior as a 
filtering agent. Animal charcoal filters about three anda half times 
more rapidly than either coke or sand, while it is also greatly 
superior in this, that it removes many inorganic impurities held in 
solution, over which the former substances exert no power. It ap- 
pears that the more porosity a filtering medium possesses in itself, 
the more rapidly does it filter, and the greater is the effect it produces 
on the water. The latter will be still more decided when, with a 
greater porosity, peculiar substances are combined. This leads me 
to believe that we may attribute the extraordinary filtering quality 
of animal charcoal to the fact that its principal component parts are 
lime and carbon, so combined as to secure a wonderfully fine 
a. Vegetable charcoal, although very porous, and containing 
‘ar more carbon, has less effect on water. 

The art of filtration may be classed into three systems, viz. :— 
Ist, where the action takes place simply on the surface of the filter- 
ing medium; 2nd, where the whole bulk of the filtering medium is 
calculated to operate on the water, and the detergent effect in its 
most delicate form may be produced; and, 3rd, where both of these 
systems are conjointly employed. The first system requires a 
filtering medium of such a fine porosity that its pores must be 
smaller than the minute particles composing the impurities suspended 
in the water. Such an agent of course must sooner become clogged 


than a filtering medium of coarser porosity, and which is meant to ' 
But both systems employed | 


act with its whole bulk on the water. 
together may prove to be useful in several instances, asin the case 
of domestic filters. ‘The greatest failing of ‘these is that they must 
become clogged, and the more they are liable to this the more 
effectively they act. We often hear of self-cleansing domestic 
filters, but the fact is that no invention of the kind has been made 
yet without involving complications too great for the purposes 
of ordinary domestic use 

However, it is not difficult to make a filter for genéral domestic 

yurposes—although the effective self-cleansing of such an apparatus 
1s still a problem to be solved. 

The difficulty, or rather the impossibility, of keeping water which 
is stored in cisterns entirely free from accidental contamination, 
should lead us to provide a domestic filter capable of removing 
chemical impurities, as, for example, any lead which may be held in 
solution; in fact, the practice of filtering water preserved in cisterns 
and intended for domestic use cannot be too warmly recommended. 
To remove lead from water, Professor Faraday recommends the 
practice of stirring up animal charcoal with water so contaminated, 
the same being then allowed to settle. 

It will not be necessary to dwell upon the filtering processes 
required for large water-works, as the supply is generally taken from 
such sources that the common sand filter-bed answers the purpose ; 
and where the water is too hard for domestic uses the beautiful pro- 
cess of Dr. Clark will meet and remedy the evil. 

Experience shows that itis not prudent to adopt the same means 
of purification for every kind of water, and I should make a difference 
in the treatment of the water used for domestic and that employed for 
manufacturing purposes. In the latter it will be often of the greatest 
importance to have the water as pure as possible, whereas certain so- 
called impurities in water may not be at all injurious to health. When 
we ne that no one would call human blood impure which con- 
tains 420 grains of saline matter pergallon, weare not, perhaps, justified 
(of course, speaking in relation to health) in calling water impure 
which contains small quantities of certain saline matters, particularly 
as when we have no medical evidence that the small portions of them 
druak in such water ever did any harm. Besides which, it should 
be remarked that the quantity of lime and magnesian salts drunk in 
water must be greatly exceeded in amount by that which enters the 
system in the food. Only those waters which contain much 
sulphate of lime and magnesia have been observed to derange the 

rocess of digestion—as, for instance, the waters of the New Red 
Bendstcne. 

Too pure water is distasteful, and unfitted for drinking purposes. 
In one case the water taken from a certain well, having a flat and 
disagreeable taste, proved on analysis to be remarkably free from 
impurities. In order to make this water more fit, or perhaps o ily 
more agreeable for use, such arrangements were made that before it 
was filtered through a body of animal charcoal, some finely-dissolv od 
organic impurities were added to it, and which were of course acted 
upon by the charcoal. It was found that the mixed water had a 


leasant taste after filtration, and even that it was somewhat spark- , 


ing, though no difference was recognised in the unmixed water 
after it had passed through the same filter. 

Experience has demonstrated that we could not employ a more 
powerful and efficient filtering medium than pure animal charcoal, 
In a well-regulated, fine, porous, and solid state. Unfortunately, 
however, no method has yet, to my knowledge, been discovered by 
which this substance can be moulded into a convenient shape with- 
out diminishing more or less its filtering qualitjes. What is re- 
quired is some material which will bind the particles together without 
glazing them. Attempts had been made to produce solid animal 
charcoal filters by moulding the charcoal with the aid of bitumen and 
carbonising the latter; but it appears that the object in view cannot 
be arrived at in this way. In the first instance, as the proper con- 
sistency is not gained; next, by becoming glazed the charcoal loses 
many of its good qualities, and, at least, its rapidity in action will be 
diminished from its becoming Jess porous. Another serious objec- 
tion to this medium, which is really a mixture of charcoal and coke, 
is to be found in the fact that the filtering power of charcoal to coke 
stands as 15 to 4. Mineral bitumen (ie., coal-tar and coal-pitch) 
will produce this fatal defect in a higher degree than vegetable 
bitumen, as it leaves more solid residue after carbonisation. But 


animal charcoal will not adhere to it, and will not bind sufficiently, 
even when a great quantity of it is used, unless some vegetable 
charcoal ag M4 in ge mi age be looked upon asa 

whack, although it has not the filtering quality of apimal . 
geen it it served 1 fiekerve the Inttar frag tte gluing etfects 
of the Carbonised bitumen ; but it does not do this. 








A composition which Mr. Dahlke had used successfully, was then 
described. He said, “ Being in some degree familiar with the use of 
the residue which the Torbane-hill mineral, sometimes called Bog- 
head coal, leaves after distillation, I turned my attention to it. After 
some experiments, I found that this substance, when moulded with 
bitumen, ceased to be effective, as is the case with animal charcoal. 
I, however, eventually discovered that this material, when saturated 
with oily or fatty matter, will easily adhere by the addition of a 
comparatively small quantity of clay, and so be readily moulded, 
When well burnt, this mixture furnishes a very powerful filtering 
medium ; it will remove colour and smell from water, and will 
reduce its hardness considerably, while at the same time its rate of 
filtration equals that of charcoal. In fact, recent discoveries have 
led me to the belief that the residue of the Torbane-hill mineral 
alluded to deserves more attention than has hitherto been paid to it, 
for it appears to possess many valuable properties which have been 
vainly sought in other bodies; but having not yet finished my re- 
searches, I must confine myself on this occasion to speaking of it 
merely with regard to its application to filtering purposes. ‘To make 
the mixture more effective I add to it bone-dust, not only for the 
sake of the animal charcoal, but because it must necessarily shrink 
in the charring, an effect which enables me to regulate with great 
nicety the porosity of the filtering medium beforehand; for I find 
that the porosity of the mixture mainly depends upon the quantity 
and graip of the bone-dust which enters into its composition. I have 
also found that the use of oil instead of water for moistening the 
clay, prevents the too great shrinking of the moulded mass in the 
drying and firing process. By means of the process just described, 
I can produce filter-blocks of considerable size and of various shapes, 
by the use of which I am enabled to overcome a great many diffi- 
culties, and to work large quantities of water with a comparatively 
small filtering apparatus.” 

If the quantity of water to be filtered be so great that a very large 
filter-bed is required, Mr. Dahlke prefers employing the preparation of 
the Torbane-hill mineral, as described in a granular state, rather than 
sand ; for this reason, that it filters more than three times as quick, 
and is five times as light as the latter; consequently a ton of it will, 
by a layer of equal thickness, filter about sixteen times the quantity 
of water thata ton of sand would filter, with the advantage that the 
filtermg would produce at the same time a greater decolourising 
effect and a considerable softening of the water. A clogging from 
the precipitation of chalk is not likely to take place, as this substance 
is separated in a crystalline and granular state. Moreover, those 

yarticles of the material which become saturated with organic 
Impurities may, through calcination, regain the greater part of their 
former efficiency. 

Mr. Dahlke remarked, in conclusion, that filtration was not often 
resorted to on the Continent, with the exception of France and 
Holland. Manufacturers were very much afraid of adopting any 
improvements that demand an outlay of capital, and so in this case 
they would often prefer using impure water to spending their money 
upon apparatus for purifying it. As for the water used for domestic 
purposes in Germany, the people are so apt to look up to a paternal 
government, even in matters concerning their health, that they 
never think of purifying the water supplied to them. To this apathy 
of the public may be ascribed in a great degree the comparative 
failure of the English waterworks at Berlin. 


FRENCH SOCIETY OF CIVIL ENGINEERS. 

Tris society has been officially recognised by a decree of the 
Emperor Napoleon as “an establishment of public utility ;” the 
statutes of the association have been approved ; and a report is to be 
transmitted annually of its position to the Minister of Agriculture, 
Commerce, and Public Works. M. Vuigner has yielded the presi- 
dency of the society to M. Flachat, who, on assuming the fauteuil 
vacated by his predecessor, delivered a lengthened inaugural address, 
M. Flachat said the general situation of industry and of affairs, and 
the part which the engineering profession was called to take in them, 
ought to be considered with closer attention than ever since it 
appeared that means were at hand for securing to France a develop- 
ment of activity more considerable than at any period of her 
industrial history. ‘The enterprises in which the country was 
engaged, and those springing spontaneously from private sources, had 
been seriously'shaken—the one by the excessive development which 
they had received, and the others by the uncertainties caused by the 
political and commercial crises and ignorance of the results of the 
economical reform accomplished by the Government. “ Let us see,” 
proceeded M. Flachat, “what are the results of the experience 
acquired as regards the enterprises of public utility in which the 
country is engaged. You know, gentlemen, that under the influence 
of the interests which desire the most rapid development of iron 
ways, the railway world has been called upon to respond to the ne- 
cessities which the impatience of the public imposes. Between 
immediate interest, which is the basis of fortunate speculations, and 
the interest of the future, which does not bring instant profit to the 
capital consecrated to it, is an element of which the State alone can 
be the expression whose influence is shown on the most extended 
scale in the general constitution of fusioned companies (compagnies 
JSusionnées). To weaken the consequences of the disproportion 
between capital immobilised in construction and revenue deferred, 
the Government has been led to a system of weighing the chances 
of loss or profit. Railway investments ought, consequently, to 
take an intermediate position as regards their value between the 
funds and the shares of industrial enterprises. In this situation 
their principal guarantee resides in the interest of the State not to 
shake a property whose economic administration depends almost 
exclusively on itself. But the situation thus realised should not 
only conduct the present ; it has to assure the future, of which only 
a partial glimpse can be obtained. The Government had without 
doubt hoped that, after having given the people proofs of its formal 
intention to put France—by the number and importance of its iron 
ways—-in the most satisfactorily productive condition, it could stop in 
the path of new concessions till the moment when the results of the 
economic organisation given to these great enterprises were clearly 
indicated by experience. The completion of the second réseau in 
1864 will determine if the revenue on the capital of the new system 
will be supported or completed without any great reduction in the 
value of the old réseau. But the impatience of the country does not 
permit to wait so long. The entreaties of great towns, as well as of 
towns of the second class, and of departments expressed through the 
medium of general councils, have assumed such an importance that 
the Government has found it impossible to stop. The words ‘third 
réseau’ have been pronounced, and in the discussions which have 
taken place on the subject in the great bodies of the State, the crea- 
tion of this third réseau has been presented as an economical as well 
as immediate necessity—almost as pressing, in fact, as if there did 
not exist already two other réseaur, ministering to the country ina 
manner more complete than one had ever dared to hope for. Many 


theories have been developed on the financial organisation ne- 
cessary for facilitating the creation of this third réseau. What- 


ever it may be, it is easy to foresee its principal features. The 
intervention of the Government will be necessary in proportion to 
the insufficiency of the immediate revenue. It will then effectively 
promote the public interest, and otherwise discharge its duty as 
administrator of local subventions. From the influence due to the 
importance of its participation the Government will have more than 
ever the right of imposing directions with regard to technical con- 
ditions of construction and working ; and one may conclude that 
the third réseau will be executed on principles identical with those 
acted on with regard to the preceding réseau. Private industry 
could nat pretend to construct the proposed new railways with the 
money of the Government, that is to say, with the produce of taxes 
and local subventions ; for it could not claim liberty of execution 
and working under such conditions. Moreover, if the execution of 
a third réseau were left to the resources of private industry only, it 
is probable that, in consequence of the absence of a sufficient traffic 
‘—notwitstan: the important reductions which might be effected 





in the expenses of construction there would be still greater delay than 








has attended the completion of thesecond réseau. The responsibility of 
establishing more satisfactory proportions than has been the case in the 
past between the capital employedin construction and the working re- 
venue falls with much force on the Government, whose attention should 
be directed to the results of the year just closed. Three facts distinguish 
those results ; the first is the extreme variation of the rough product 
which falls solowin certain cases as not to cover the expenses of work- 
ing ; the second is the gravity of the expenses which impose the most 
limited system of working; the thirdis the diminution of the means 
of revenue below the anticipations formed with regard to them. Reail- 
way difficulties have in fact changed. Formerly they were 
experienced in calling up the capital required for the execution of 
works ; this was the critical period in the history of an undertaking, 
and the opening for traffic was regarded as an assured refuge. At 
present the capital for construction is dispensed to companies without 
financial checks, but the working is the rock a-head, and the revenues 
derived are so feeble that it is probable that, without the impulsion of 
the State, private industry left to itself would not have undertaken 
any very great portion of the réseau, even although the expenses of 
execution were greatly reduced. It may be considered that hence- 
forth railways in France are not only an industry—they are an 
institution, But itis not only thus that the difficulty can be unravelled, 
Whatever may be the duty of the Government or the great associa- 
tions which it has organised, the problem must be solved by action 
and not by decree ; and the solution will be found in the technical 
value of the agencies by which railways are constructed. It is here 
that the study of the influence which our profession can exercise on 
one of the most vital conditions of the prosperity of the country be- 
comes more interesting. The history of the construction of the 
second réseau indicates that the formalities attending the appropri- 
ation of land do not permit its complete disposal without an average 
delay of eighteen months after the surveys have been made; that 
juries have been the instruments of a speculation so greedy that the 
largest estimates have been doubled or trebled; that the requirements 
of communes for their ways and roads constitute a new and im- 
portant cause of expense and difficulty; that the construction of 
stations with their extensive grounds, their arrangements in relation 
to the roads of the neighbourhood, the accommodation for passengers, 
merchandise, &c., make up one of the most important chapters in 
the expense attending the execution of railways, while nevertheless 
these vast establishments do not minister sufticiently—above all in 
an agricultural point of view—to the wants of the territory traversed 
by lines, since short local traffic and the business of fairs and mar- 
kets—passengersand merchandise —still remainsaway from railways ; 
that as regards the inclinations given to the slopes of cuttings and 
embankments, suflicient liberty is not left to engineers to rerulate 
them according to the nature of the land; that the surveys made 
with too much rigidity with respect to inclinations unduly isolate 
the levels of lines from that of the surrounding land, divide 
the soil by two extensive embankments and excavations, &e., 
and necessitate considerable works to re-establish the previous 
régime of the property traversed; that the managers of roads 
and rivers seize with too much avidity the occasion of the 
passage of a railway to obtain improvements which the public ad- 
ministration had previously refused because they were not indispen- 
sable ; that it is the same with the requirements of communes when 
a line passes through towns, notwithstanding the additional value 
which a railway confers on the quarters it traverses; and that the 
number of unforeseen difficulties thus increases from various causes ; 
and that, notwithstanding the progress accomplished by engineers— 
a progress which reveals more simplicity and a better choice of means 
in executing works—the expenditure, far from diminishing by reason 
of the feeble importance of the traffic to be anticipated, seems to in- 
crease. The solution of many of these difficulties does not concern 
engineers ; it is the duty of the State and its direct agents; but it is 
not the same with that which concerns railway establishment and 
working. In the progress accomplished every day the part which 
engineers will claim with more justice is that referring to the means 
of working. From the fabrication of rails to the construction of 
ocomotives the field is vast, and has been happily cultivated. In the 
situations in which you are placed the labour is incessant, labo- 
rious, and often precarious, and the remuneration does not always 
suffice to encourage your first efforts. But if one investigates the 
result closely it will be found that success belongs to perseverance 
and devotion. I have said that the field was vast; I may add that 
it increases every day, that every day your powers develop 
themselves in it, and that there is no reason why they should be 
weakened.” ' : 

We must resume M. Flachat’s observations in a future impression. 











Cuarity Scuoot Dress.—The Education Commissioners take an 
opportunity in their report of recommending the discontinuance of 
grotesque peculiarities of costume. In Worrall’s school, founded in 
1689, for poor boys in Cripplegate, the coat is still red: the orance 
breeches, shoes, and hose of orange, which procured the boys the 
sobriquet of “ yellow hammers,” have been discontinued.’ It is 
stated that almost the only person who considers the maintenance of 
this peculiarity important is the rector; he thinks that any objection to 
the dress is overweighed “ by its picturesque appearance in church, 
and by the fact that it is a visible commemoration of a great event in 
national history.” — It is commonly said that such peculiarities con- 
fine the charity to its proper objects by repelling the self-respect of 
those in independent circumstances, but the Commissioners consider 
that the charity should be confined to its proper objects by more 
direct means, and means which do not, by degrading the charity, 
lower the value of the fund. The treasurer of Christ's Hospital 
suggested as a reason for retaining the costume that it identifies 
the boys, and that it insures them protection in the streets; but 
these are arguments for a distinguishing dress, not for a grotesque 
one, 





Tue Rvsstan Paciric Terecraru.—The plan for establishing a 
telegraphic line connecting Europe through Siberia with the Pacific 
Ocean has, during four years, had time to take shape and form, so 
that at the commencement of the present year, the supreme sanction 
was given to the project for constructing a telegraphic line in the 
countries bordering on the Amoor and the Oussouri, from Niko- 
laiewsk by Khabarovka to the port of Novgorod (1,900 versts), the 
most important point of the possessions recently annexed to Russia 
on the Sea of Japan. The establishment of this line is undertaken 
by the Ministry of Marine at its cost, and under its direction; and 
at the same time the superior direction of the means of communica- 
tion (Board of Works) has commenced the construction of a line 
starting from Kasan in the direction of Siberia, whieh proposes 
opening at the end of the present year a telegraphic communication 
from Kasan to Omsk (1,900 versts), and to continue it afterwards to 
Irkutsk, a distance of 2,475 versts from Omsk. Thus, probably 
Within two or three years on the one side there will be telegraphic 
communication between Europe and Asia to Irkutsk, and. gq the other 
hand, our new colonies on the Amoor and Ossouri will be connected 
with each other, and with our principal ports on the Japanese waters. 
Thus of the extent of 10,000 versts which the Siberian telegraph will 
embrace, there only remains the central portion, that of Irkutsk by 
Kiakhta to Kabarovka, about 3,500 versts, where as vet nothing has 
been settled; but it is beyond a doubt that as soon as the works 
actually projected shall have been successfully completed this inter- 
mediate line will be constructed, and thus within four or five years 
at the latest the gigantic project of a telegraphic communication from 
Europe to the distant lands on the shores of the Pacific Ocean will 
be realised. The year 1861 promises to be a memorable one, if we 
consider the great questions which will receive a solution. Among 
those question we must place the commencement of a durable con- 
nection and the establishment of rapid communication between 
Siberia and civilised Europe, and the apparatus of the electric 
telegraph on the virgin shores of the Amoor and Sea of Japan. It 
seems needless to point out the importance and usefulness of so vast 
an extension of improved communication by the promoters of civili- 
sation and commerce,—<St. Petersburg . 
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RAILWAY MATTERS. 

Aw agreement has been effected for the amalgamation of the Great 
Western and West Midland Railways. 

Tue East Indian shareholders have authorised their directors to 
raise £6,000,00 on 5 per cent. debentures. 

Tue section of the Grand Russian Railway between Kowno and 
Dunaborg was opened for traffic on the 23rd ult. 

A Buu has passed authorising the Blyth and Tyne Company to 
construct branches estimated to cost £290,000. 

Tue Ross and Monmouth Railway Bill, for a line twelve miles 
long, at a cost of £200,000, has passed the committee. 

A Brit has passed incorporating the Cockermouth, Keswick, and 
Penrith railway, 31 miles in length, at an estimated cost of £266,000. 

Tue London, Bucks, and West Midland Junction Railway Bill 
was withdrawn by the promoters, from the committee, on the 
30th ult. 

“To save expense,” (‘) the summer half-yearly meeting of the 
Great Northern is to be held at the King’s-cross station, instead of 
at the London Tavern. 

At a recent period no less than 42,000 workmen were employed 
upon the thirteen miles of the Great Indian Peninsula Railway at 
the ascent of the Bhore Ghaut. 

Coat, which now costs 54s. a ton at Bombay, will, it is expected, 
fall in price to 30s. on the completion of the Great Indian Peninsula 
line to the Nerbudda coal-field. 

Avyoruer fearful accident to the Irish mail leaving Euston station 
has occurred in the Trent Valley. The cause is attributed to the 
loosening and coming off cf the tire of a wheel. 

Mr. Brapy’s motion, in the House of Commons, for a select com- 
mittee to inquire into the propriety of establishing a mode of public 
conveyance by means of iron rails in streets and highways, was lost 
by a division of 40 to 20. 

“THe Inverness and Aberdeen Junction accounts are made up to 
the end of February, and show receipts for the half-year of £18,206, 
and expenses £8,379. The dividend will be at the rate of 3} per 
cent. per annum. The capital expenditure has been £542,324. 

Tue Parliamentary committee on the proposed amalgamation of 
the Caledonian, Edinburgh, and Glasgow and Scottish Central 
Railways, after sitting nearly three weeks, have declared that the 
preamble of the bill was “not proved.” This ends the matter for 
this session. 

Ir it were required to run a train ata speed of 60 miles an hour 
around a curve (on the narrow gauge) of 10 chains (660 ft.) radius, 
the outer rail would require to be elevated 10-7 in. above the inner 
one. At 39 miles an hour a super-elevation of 23 in. would be 
necessary. 

Tue Finn Valley (Irish) line of fourteen miles, now in progress, is 
estimated to cost but £3,080 per mile. The Dundalk and Enniskillen 
Company are to work the line for 35 per cent. of the gross receipts, 
and the estimated dividend, with only £12 traffic per mile per week, 
is 11 per cent. 

Tue East Indian Railway is open for 248 miles in the Bengal 
division, and the permanent way and works were maintained at a 
cost, during the last half-year, of 64d. per train mile. On the 123 
miles in the north-western provinces, the cost, under the same head, 
was 74d. per train mile. 

Tue trafiic returns of railways in the kingdom for the week 
ending the 20th of April amounted to £518,558, and for the corre- 
sponding week of last year to £504,751; showing an increase of 
£13,807. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £228,923, and for the corre- 
sponding week of 1860 to £227,554, showing an increase of £1,379. 

Tue tender of Messrs, Macdonald and Grieve has been accepted 
for the construction of the Inverness and Ross-shire Railway, and is 
at the rate of £3,850 per mile. The offers were as follow :— 
Messrs. Macdonald and Grieve, £45,952 13s.; Alex. and Ken. 
Macdonald, Glasgow, £49,320; G. Meakin, Inverness, £59,576 10s. ; 
M‘Naughton and Waddel, Ayr, £50,958; Rosser and Smith, Shields, 
£51,500. 

A comMeRcIAL traveller, in the service of Messrs. Rimmel, the 
perfumers in the Strand, lately brought an action against the London 
and North-Western Railway Company, to recover the value of a box 
of samples which, as a first-class passenger on that line, he had taken 
with him as personal luggage, and which was lost on the journey. 
The case was tried in the Court of Common Pleas at Westminster, 
and the Lord Chief Justice Erle gave judgment for the defendants. 

Mr. Joun Grinstep has completed his annual compilation of rail- 
way accounts for 1860. His list embraces twenty of the principal 
companies, the whole amount of whose share and loan capital 
amounts to £249,658,030. The traffic receipts of these companies 
for the year 1860 amounted to 8°69 per cent. only on this capital, 
and the net receipts to 4 per cent. Deducting preference charges 
and guarantees the average interest on ordinary shares is 4} per 
cent. 

A Frew days since tenders were received in Paris for the supply of 
forty locomotives for the Russian railways. There were numerous 
offers from English and French manufacturers, but the contract, it is 
said, is given to Cockerill and Co., of Liege, who presented the 
lowest tender, 63,000f. the engine. A manufacturer at La Villette, 
near Paris, has obtained a contract for the supply of 500 wagons for 
the railway from Alicante to Seville. Another Paris manufacturer 
has obtained a contract for the supply of 1,200 tons of iron for the 
same company. 

Mr. Miter Gipson has stated in the House of Commons that the 
Board of Trade has no power to interfere in the matter of the hours 
of labour of the engine-drivers ; and, so far as the Legislature was 
concerned, he gave his opinion, so far as it was worth anything, that 
he did not think Parliament would interfere for the purpose of regu- 
lating the hours of labour, or rate of remuneration, of adults; and 
that the Government could not usefully interfere in regulating wages 
or the hours of labour, or interfere in any way between employers 
and engine-drivers on railways. 

Tue report of the directors of the East Indian Railway states that 
the line to Rajmahal was opened on the 15th of October; that 
Mr. Turnbull proposed to open to Colgong, 50 miles, on the 15th of 
October next; to Bhaugulpore, 24 miles, at about the same date; 
Monghyr, 33 miles, in January next; to Patna, 106 miles, in June, 
1862; and the remainder of his division, including the Soane 
Bridge, shortly after that date. The progress made in the north- 
western provinces justified the expectation that the materials might 
be delivered sufliciently early to render the completion of the line to 
Agra early in 1862 a matter of certainty, and to Delhi by the end of 
the same year. 

Tue Bedford and Cambridge line, which is to complete a direct 
communication between Oxford and Cambridge, is making fair pro- 
gress. Possession has been obtained of about ten miles of land on 
different parts of the line. About two miles of fencing has been 
completed, and about 15,000 cubic yards of cutting done. ‘The brick- 
work of two road bridges is nearly completed, and two others have 
been commenced. The bridge over the Great Northern Railway and 
one of the river bridges have been also commenced. The girders 
for these bridges and for several others are now being made. The 
capital account shows that £44,305 have been received, and £16,594 
expended, leaving the Parliamentary deposit of £17,600, and a balance 
in the hands of the banker of £10,111. 

Tue Paris, Lyons, and Mediterranean Railway report just issued 
states that during the current year 35 goods engines, 150 passenger 
carriages, and 1,600 goods wagons will be delivered at a cost of 
about £280,000. The conseil @ administration add that their “ budget” 
for 1861 contemplates an expenditure of £2,480,000 this year on the 
new réseau, upon which last year £2,428,195 was disbursed, and 
upon which £17,322,718 had been laid out to December 31st, ‘1860 
while the outlay on the original réseau to the same date had been 
£26,386,765—or in all an aggregate expenditure of £43,709,283! The 
working expenses last year were 43°81 per cent. of the receipts, 
which attained the large total of -£4,231,240. As about £13,000,000 
A the capital expended has been raised by “ obligations” bearing 

interest at only 3 a a. and 5 per cent., the shareholders have 
received a dividend this year of 134 per cent, 
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MISCELLANEA. 

Tue entire removal of the last arch of old Westminster Bridge 
was accomplished on Thursday week. 

Tue Rosamond, 6, paddle steamer, is about being fitted up at, 
Portsmouth as a floating steam factory. } 

One of the arches of Blackfriars Bridge is completely broken, and | 
rests upon the wooden centreing beneath it. 

Tue steamer Scotia, building on the Clyde for the Cunard Com- 
pany, is expected to be launched towards the end of May. 

Tue Parisian manufacturers have applied to the Minister of State 
to accord a free gift of a number of the arcades in the Palais 
de I'Industrie, with a view to the formation of a permanent exhibition. 

A returN from the War-office states that in the last financial year 
Enfield factory turned out 99,443 musket rifles (pattern, 1853), made 
by machinery complete, and that the expenditure of the factory for 
the year was £216,055, 

Ir is understood that the Bombay, now nearly ready to be taken out 
of dock, will be the last of the sailing ships which will undergo 
“conversion” to a screw steamer, the Lords of the Admiralty having 
decided on not altering any other sailing vessels to screws. 

Two Roman coins of the Lower Empire were recovered, on 
Wednesday, from the foundations of the new bank of the Messrs. 
Rothschild, St. Swithin’s-lane. Several baskets of Roman tiles were 
also exhumed by the workmen. 

In respect of French industry, a person who has just visited Rou- 
baix, Rouen, Mulhouse, as well as several ironworks, says that the 
men employed in the cotton manufactories are working short time, 
and that in the ironworks many are not able to earn more than 65 f., 
or £2 12s. 6d. a month. 

Tue Messrs. THomson, of the Clyde, have obtained an order for 
the construction of one of the Spanish mail-boats of 2,000 tons, Caird, 
of Greenock, having got the contract for a second similar vessel. 
These are two of the boats tendered for by the Thames firms some 
time since, and the difference between the London and Clyde tenders 
is something truly enormous. 

A RETURN has been made, on the motion of Mr. Liddell, of the 
number of vessels which have entered the harbour of Alderney 
during the last ten years and first three months of the present year. 
The number is 1,831; 1,304 coasting vessels and 527 foreign bound. 
It is stated that the Aigle and the Coureur, French revenue cutters, 
have been moored in this harbour nearly half their time for years. 

Her Mavesty’s screw steam sloop Rapid went down the river on 
Saturday from Woolwich on the engineers’ first trial, and returned 
to Woolwich to be completed for service. Her engines, by Messrs. 
Scott and Co., of Greenock, are of 150 nominal and 659 indicated 
horse-power. The trial was highly satisfactory, the engines per- 
forming 100 revolutions per minute, with a pressure of 22 lb. of 
steam, and giving the vessel a speed of 11 knots per hour. 

Mr. Coun MacDick, sen., of No. 7, Cleveland-street, W., an- 
nounces, in a contemporary, his willingness to “ head a subscription 
list with £10 for a discovery to form fire-clay into a ware that will 
not crack by heating and cooling. Our metal cooking utensils are now 
all acted on by acids and salts, to our detriment. ‘The smoke con- 
sumption question also depends upon this question of fire-clay.” 
Mr. MacDick adds that he thinks he can engage to get other ten 
subscribers at £10. 

Mr. C. J. Mars, of Millwall, has received orders from the Spanish 
Government for the construction of one of the large Spanish frigates 
of war. Mr. Green, of Blackwall, will build the second vessel. 
Each will be of wood, of first-class build, carrying 50 guns, and 
similar in other respects. Mr. C. J. Mare is also putting down the 
keels of two jiron® screw steamboats, each of 2,000 tons. He has 
also just erected the most extensive and complete rolling-mills, 
capable of rolling and finishing the 4}-in. battery plates used in the 
shot-proof vessels of war. 

Mr. Suaney has a bill before the House of Commons proposing 
that where there are entailed or settled lands within or in the vicinity 
of “ populous cities ” the tenant for life or trustees may sell or grant 
portions of such lands, not exceeding four acres in any one piece, for 
the erection of improved dwellings for workmen, for hospitals, dis- 
pensaries, reading or lecture rooms, “or other objects generally 
beneficial ;” but such sales must be approved by the Enclosure Com- 
missioners or by two magistrates of the district, and the purchase 
money invested on the same trusts as the land sold. 

Tue Atlas, 91, screw line-of-battle ship, has been tried at the 
measured mile at Sheerness. The speed attained was 13-022 knots. 
The Atlas is fitted with double piston-rod, direct acting horizontal 
engines of 800 nominal horse-power, and 4,200 indicated horse- 
power. They made sixty revolutions per minute, the pressure of 
steam being 21 1b., and the vacuum 24. The cylinders are fitted 
with steam jackets, and are the second set of engines so fitted and 
supplied to the Government by the builders, Messrs. Maudslay, 
The vessel has a Grifliths’ screw, with a pitch of 27 ft. 6 in., the 
diameter being 19 ft. 

Tue Duncan, 101, in her trial of August last, attained a speed of 
13°335 knots, accompanied by a great and very peculiar vibration 
below. ‘The propeller used on that occasion was one of Griffiths’ 
patent, of 20 ft. Feusien, and a pitch of 26 ft. The diameter of the 
iron propeller with which an intended series of trials was last week 
commenced is 19 ft. 3 in., with a pitch of 27 ft. 10 in. Six runs were 
made on this as on the former trial, and the results, by comparison 
between the two trials, were a reduction in speed of 100th of a knot, 
with six revolutions less, and the vibration considerably less than 
before. The blades of the iron propeller are of the common form, 
with their leading edge uncut, but will undergo certain alterations 
during the forthcoming trials. The great fault of the three-bladed 
propeller lies in the necessity its use itnposes of docking the ship when 
required to be got at her for any purpose, instead of lifting it through 
the screw aperture, as is done with the two-bladed propeller. 

Tue effusion of coal-gas, having good illuminating properties, 
from a coal-boring near Wakefield, has attracted some scientific 
attention, and the phenomenon has been spoken of as unprecedented, 
Illuminating gas rises from the shores of the Caspian Sea, ad at 
Fredonia, New York, U.S., a lighthouse on Lake Erie is lighted 
with subterranean gas, laid on by pipes. A correspondent of the 
Times states that he has been “informed by an eye-witness that the 
same thing was seen, a few years ago, near Aberford, on the estate 
of Mr. Gascoigne, and also, dies half a century ago, at the Bowling 
Ironworks, near Bradford, There are also the old cases of a well 
near Wigan, which took fire on the approach of a lighted candle 
(Philosophical Transactions, 1667), and a ditch in the same 
locality, of which ‘ the water would seemingly burn like brandy,’ 
mentioned in the ‘ Philosophical Transactions’ for 1739, both of 
which resemble the one now to be seen near Featherstone, and both 
like it, produeed by gas generated in subjacent coal.” 

Tue following appointments of naval engineers have been made 
since our last:—Amos Pritchard, promoted to the rank of second- 
class assistant-engineer in the Blenheim; J. C. Gray, promoted to 
the rank of second-class assistant-engineer in the Donegal ; I. Fielden, 
promoted to the rank of second-class assistant-engineer in the 
Geyser; William Miller, promoted to the rank of second-class 
assistant-engineer in the Fisgard, as supernumerary ; James Young, 
promoted to the rank of second-class assistant-engineer in the Asia, 








class assistant-engineer in the Rhadamanthus, as supernumerary; 
Ebenezer Spencer, promoted to the rank of acting second-class 
assistant-engineer in the Orion; Charles R. Lacy, promoted to the 
rank of acting second-class assistant-engineer in the Actwon, for the 
Dove; Horace H. Small, third-class assistant-engineer, to the 
Cumberland, for service in the Myrtle; John George Cox, acting 
third-class assistant-engineer, to the Cumberland, as supernumerary ; 


NOTES AND MEMORANDA. 


Tue extreme width of London Bridge is 56 ft. 

: Tue Caledonian canal is 23 miles long, 40 ft. wide at top, and 20 ft, 
€ eep. 

Sreeps of sixty miles an hour were often obtained on the atmo- 
spheric railway. 

Tne spans of the new railway bridge at Hungerford are each 154 ft. 
in width in the clear. 

25 cwr. of coal per ton of iron made is a proper allowance for 
puddling in good furnaces, 

Tue cost of the Jacquard punching machine is understood to be 
between £3,000 and £4,000, 

AN artificial magnet may be deprived of its magnetism by repeated 
blows when suspended freely in the air. 

Tue Cowran-hill cutting on the Newcastle and Carlisle Railway 
is 110 ft. deep, the slopes standing at 1} to 1. 

Puzzouna is a pulverulent volcanic earth, found at Puzzuoli, near 
Naples, and is composed chiefly of silica and alumina, 

Tue “ bore” at the mouth of the Severn often rises to a height of 
9 ft. It forms slightly also at the mouth of the Thames, 

Tue whole ordinary pressure upon all the internal surfaces of a 
locomotive boiler of the largest class (including the tubes) is about 
15,000 tons. 

Ix making the very best kinds of bar-iron, 44 tons of coal are 
burnt per ton made, excluding that consumed in the blast furnace 
and finery. 

Tue co-efficient of friction of leather belts on wooden pulleys has 
been found to be -47 of the pressure, and on turned cast-iron pulleys 
-28 of the pressure. 

“ Bowers,” or outbursts of fire-damp, occasionally burst out from 
the roof or walls of coal pits. A violent effusion of gas occurred, 
some time ago, at Kirkless Hall Colliery. 

Inox, where in close contact with lime or calcareous matter of any 
kind, will not rust, as the affinity of the lime for oxygen is greater 
than that of iron for the same substance, 

Tuere are oil or petroleum springs in the coal pits in Derbyshire 
also at Wellington and Coalbrookdale. There is petroleum also in 
the “ Blue John Cavern,” in the limestone, near Castleton in Derby- 
shire. 

Tuer: is a spring at Eger, near Carlsbad, the flow of which 
correspouds to and is probably regulated by the pressure of the 
atmosplere, being least when the barometer is high, and most when 
it is low. 

Tue capillary attraction of sand is very great. Near Heaton 
Norr - there is a large body of drift sand filled with water, All 
alteupts to drain it off at a level 70 ft. or 80 ft. lower have been 
uns ce 

In punching long angle-iron with closely-pitched holes, as for 
rivetting, the iron is stretched, often } in. in 10 ft., and a different 
template should be used for laying off the holes in such iron, so as 
to allow for the stretching. 

Mac Apam did not employ a rough pavement for the foundation 
of his broken stone, and however convenient it may be to apply the 
term “ macadamising,” it does not properly attach to roads so formed 
and covered with broken stone, 

Ir has been observed by Dubuat, both in the case of air and water, 
that the resistance to a body moving through them with a certain 
velocity is less than the resistance of the air or water moving with 
the same velocity against the body at rest. 


Tue original rope drums of the London and Blackwall Railway 
were 23 ft. in diameter and revolved, on an average, with a surface 
speed of 26 miles an hour, The rope was 5} in. in circumference, 
upwards of 6 miles long, and weighed about 40 tons. 


Tue force required to move @ ton upon a smooth railway being 
taken as 6 lb., and that on a well laid pavement as 33 Ib., the resist- 
ance on a broken stone surface, on a bottom of rough pavement or 
concrete will be 46 lb., and that on a gravel road 147 Ib, 

M. Bourpon has successfully applied the flat bent tube of his steam 
gauge to a steam engine indicator, the action of which is, we learn, 
all that can be desired. The card is carried on a flat plate which is 
made to rise and fall at each double stroke of the piston. 


Mr. Vicnoxes, in 1840, expressed the opinion that the cost of 
working railways “ per train per mile” was irrespective of gradients 
or curves. A “train” being, however, an indefinite quantity, it did 
not follow that the actual cost of carriage per ton was unaffected by 
gradients and curves, 

Tue test for rails, adopted by the Sardinian engineers and also, in 
some cases, by Mr. Robert Stephenson, was to let fall a weight of 
from 2 ewt. to3 cwt. from a height of 16 ft., striking the top of the 
rail at the bottom of its fall. A ram of 3 ewt. falling 16 ft. would 
strike with a force equal to 4 tons 16 cwt. static pressure, 

Tue beach sands or “dunes” along the Landes of Bordeaux 
attained a height of 160 ft., and advanced towards the interior of the 
country about 33 ft. per annum. M. Brémontier stop their 
advance by planting sand reeds at a distance of about 300 yards from 
the sea, creeping plants further inland, and fir trees still further from 
the sea. 

Tue resistance, in pounds, to the motion of a plane surface in 
water (as that of a paddle-float), will be found by multiplying the 
area of the surface in square feet, by the square of its velocity in feet 
per second, and by 0°96. A board presenting 10 square feet area, 
aud moving at 10 ft. per second, will opposed by a resistance of 
976 lb. 

Sm Marc Brunet proposed to make masonry arches (and he 
actually constructed one) without centreing. His plan was to attach 
voussoirs successively on each side of a pier, so that the weights on 
both sides should balance, relying only on the adhesion of thecement. 
In this way the two opposite sections of an arch would approach 
each other until finally united at the centre. We are not inclined to 
believe that many workmen would be obtained to lay the stones for 
such arches. 

Wuen steam of 200 lb. pressure and upwards per square inch is 
blown out from a boiler, its expansion, and the consequent conver- 
sion of its sensible into so-called “latent” heat is so rapid that the 
hands may be held in it, and, so far from scalding, it wil hardly feel 
warm. A fact which may appear even more singular is that the 
water, also, on its discharge from under this great pressure, is hardly 
“blood warm,” although its temperature in the boiler, a moment 
before, night have been 375 deg. or 400 deg. 

Tue Thames and Medway tunnel, originally constructed as a 
canal tunnel, but now used for the North Kent Railway, is the 
largest, as a whole, in the kingdom. It is 39 ft. in extreme height, 
or 2 ft. 6 in. higher than the Box tunnel, and 12 ft. 6 in. higher than 
the Watford tunnel. It is 35 ft. 6 in. in extreme width, being only 
6 in. narrower than the Box tunnel, and from 5 ft. 6 in. to 8 fe 6 in. 
wider than ordinary railway tunnels. The length of the North 
Kent tunnel is 2 miles 440 yards, being 837 yards longer than the 
Box tunnel, and three-fourths of the length of the Woodhead and 
Stanedge tunnels, the latter being three miles long each. 

Tue fact that the movement of sea and lake water is confined to 
the surface is proved by the circumstance that while the inclination 





William Bremner, acting third-class assistant-engineer, to the 
Cumberland, as supernumerary, and to be sent to the Monarch for 
service in the Lizard; J. C. Weeks, second-class assistant-engincer, 
to the Cumberland, for charge of the Fly; Julian Taplin, second- 
class assistant-engineer, to the Cornwallis, for charge of the Gripper; 
William Lewis, promoted to the rank of acting chief-engineer, in 


of sand (where the bottom, near the shore, is composed of that 
material), may be 7 horizontal to 1 perpendicular within the range of 
the tides and waves, it often stands at only 2 to 1, a short distance 
below, or at the natural slope of sand in still water. This is the case 
on the shore of the Lake of Geneva, near Vevay, and a similar re- 
sult was ubserved at Cherbourg, with respect to the small 





charge of the machinery, to the Intrepid; James M'Gregor, acting 
third-class assistant-engineer, to the Indus, for service in the Pike. 


thrown into the sea for the formation of the bréakwater and which 
took a slope, below low water, of 1 to 1. 
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MURTON AND MILLINGTON’S THROTTLE AND 
EXPANSION VALVES. 


Fic. 1 exhibits an elevation of a steam engine governor, showing 
the improvements of F. M. Murton and J. Millington, of Strood, 
Kent; Fig. 2 an elevation of one of the throttle and expansion 
valves detached from the governor; Fig. 3 is a top plan view of 
Fig. 2. A, A, is the spindle of the governor which is ordinarily 
made solid, but for the purposes of this invention said spindle must 
be made hollow; B, a rod fitting loosely into the spindle A; C,a 
casting securely fixed on the spindle A; this casting is formed with 
a stuffing box at D, through the packing of which the rod B works 
steam-tight ; E are two ordinary governor balls or spheres of metal, 
respectively fixed upon the pendulum rods G, G, the upper ends 
whereof are formed bent or cranked as at 1, 1, the rods G, G, are 
connected to the casting C by pins g, g, and said casting is formed 
with recesses to receive the rods G, G, and keep them steady when 
in action; H is a square piece of metal, which has a hole formed 
through it sufficiently large for the screwed part of the rod B to pass 
freely through the piece of metal H, and parts affixed thereto slide 
in the opening X of the piece C, and the piece H has recesses formed 
therein to receive the short bent ends 1, 1, of the rods G, G, which 
operate thereon as hereafter stated; I is a screwed collar of brass 
fitting upon the screwed part of the rod B, the lower part of the 
collar I is formed enlarged, and with a shoulder for connecting said 
collar between the piece H and a strap K fixed on to the piece H, so 
that as the collar I is moved round from right to left, or vice versd, 
which may be effected by a lever wheel L fixed on to the collar I, 
the effect will be to ensure the lifting or lowering of the rod B, as 
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the case may be, and also the valve M. The construction of these 
valves or compound valve, and mode of connecting same to the rod B 
and with the valve box are as follows :—M is a double cup valve of gun 
metal or other suitable metal, the stem N whereof tits loosely around 
the spindle A; O isa key or cotter fitting tightly in slots furmed in the 
rod b and stem N, a slotis also formed in the spindle A of sufficient 
length and size for the key or cotter O to pass freely through and 
along as the rod B is raised and lowered ; the edges of the cupped 

arts at X, X, of the double cup valve M have inclined notches 2, 2, 
‘fovnet thereon, and there are similar curved notches formed on the 
edge of the valve scats P, P, the cupped parts of the valve M have 
their outer surfaces formed cylindrical, and the seats of such said 
valve are similarly formed and fitted so as to move easily therein, 
the said valve seats are fixed in openings formed in the valve box Z 
as exhibited at Fig. 1; Q is the induction passage to be connected 
with the pipe leading from the steam boiler or other reservoir of 
power; pa R is the passage leading to the interior of the cylinder 
of an engine; §, 8, are stufling boxes in which the spindle A revolves 
steam-tight. 

The operations of throttle and expansion valves constructed as 
above described are as follow:—Suppose the governor balls to be 
down, as would be the case on first starting an engine, the valves M 
would be raised in their seats, and thus leave passages or openings, 
as at Fig. 2, between the notched edges of the valves and those of 
their respective seats, thus allowing free passage for the steam or 
other motive power from the boiler or other reservoir of the power 
into the cylinder of the engine, the steam or other motive power 
pressing on the top of one valve or cup, aud underneath the other 
valve or cup produces equilibrium of pressure at the same time as 
the spindle A and governor balls revolve, and raise or lower the 
rod B and the valves M, M, tixed thereto; said valves will cut off the 
steam or other motive power more or less gradually according to the 
speed at which the engine is going, aud the adjustment of the said 
valves in their seats, which may be regulated by the collar I, as 
before stated, and by these means the valves or compound valve may 
either be worked as a throttle valve only, or as an expansion valve, 
or both, as desired. 


—S 


Tue Great Easterx.—The great ship left Milford Haven at 
7°50 pam. on Wednesday last, on her second voyage to New York. 
One hundred passengers were taken. 

Merrorotitay Boanp or Works.—The year's salaries of the 
staff of the Board of Works amount to £23,347.—£14,574 permanent, 
and 48,/73 temporary. The cost of the new offices in Spring- 
gardens is estimated at nearly £18,000, but the board have to pay a 
rent of £500 a year up to 1871, and £350 a-year afterwards. In the 
estimate of works for the current year there is a charge of £500 for 
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OWEN’S SAWING MACHINES, 
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Tis machinery for sawing stone, slate, slabs, iron, and other hard 
substances, is the invention of Griffith Owen, of Boston Lodge, Merio- 
nethshire. In carrying out the invention the middle part of the bed 
plate which carries the pedestal of the saw spindle and the feed 
motion are made of cast-iron in one solid framing, supported by 
stands, to which framing are attached the remaining parts of the 
bed. The feed motion of the machine consists of eccentrics fitted 
on to the saw spindle or on to another spindle connected with it, so 
as to impart as nearly as possible a uniform or regular motion to a 
ratchet wheel or wheels by the aid of palls, whereby motion may be 
transmitted by means of a clutch or coupling box to a spindle and 
roller which carry the feed chain in the ordinary manner fixed to 
the table. The back or return motion of the table is derived from a 
spur pinion on the saw spindle gearing into a spur wheel, which 
gives motion to the spindle and roller by a clutch-box or an endless 
strap and pulleys in the ordinary way. 

Fig. 1 represents a side elevation of a sawing machine constructed 
and arranged according to the invention ; Fig. 2 is a corresponding 
plan; and Fig. 3 is a detail of a portion of the feed motion. ; 
The middle part A, A, of the bed of the machine is composed of 
cast-iron, supported upon the standards B, B, and having the remain- 
ing parts C, C, of the bed also constructed of cast-iron bolted 
thereto; D, D, are a series of antifriction rollers or pulleys carried by 
the bed, upon and over which the platform or table E traverses when 
feeding the material up to the saw and returning again for a fresh 
load; F are the flanges for the circular saw, the periphery of which 
may be serrated or otherwise, according to the nature of the sub- 
stance to be operated upon ; it is fixed on to the end of the spindle 
G working in suitable bearings g, g,in the bed. This spindle is 
driven by a bolt and driving pulleys G! in the usual manner, and 
carries one, two, or more eccentrics H, H, which actuate the 
palls I, 1; each pall being formed with an ordinary eccentric ring, 
which fits easily round the periphery of its corresponding eccentric ; 
consequently on rotating the saw spindle, the eccentrics will impart 
a vibrating or to-and-fro longitudinal motion to the two pulls. 
These palls take into the teeth of a ratchet wheel K carried by the 
shaft L, which also carries the feed roller M, and cause that wheel 
and roller to rotate. The eccentrics are so disposed that one pall 
is in full action whilst the other is being drawn back preparatory to 
making another stroke, and, consequently, the motion of the ratchet 
wheel is continuous, as one or other of the palls is always in action. 
The eccentrics may be made to slide along the saw spindle, and two 
or more ratchet wheels of different sizes may be fitted side by side 
on the shaft L, as shown, whereby the speed of the feed motion 
may be regulated at pleasure, by causing the palls to operate upon 
a larger or smaller wheel. The ratchet wheels are fitted loosely 
upon the shaft L, and are brought into gear therewith during the 
time the feed motion is required, by means of the clutch-box, or lever 
handle N. On the outer end of the shaft L is fitted a spur wheel O 
and clutch box P, the former gearing into the pinion Q fast on the saw 
spindle, 

When the pattern or table E is to be run back the clutch N is 
thrown out of gear and the clutch P thrown into gear by means of 
the handle P', when the shaft L and roller M (the latter carrying 
the ordinary feed chain m) are reversed, and the table is run back 
with a quick motion to its original position. The positions of the 
clutches are now changed, so as to bring the clutch N into gear and 
the clutch P out of gear, when the slow feed motion through the 
palls and ratchet wheels will reeommence. Fig. 3 shows a mode of 
imparting a continuous motion to the ratchet wheei K, by means of 
one eccentric working two palls which are jointed to the bell-crank 
lever K! working on a fixed centre at L', 


Buiastina By Exectricity.—To effect the dislodgment of masses 
of rock by gunpowder explosions, charges of gunpowder have been, 
for centuries past, buried within the mass and ignited; but long 
before any electrical resources were sought for this purpose the ig- 
nition had been accomplished by a slowly-burning train. Subse- 
quent to the diseovery of electricity this agent has been pressed into 
service, and by the aid of very rough electrical expedients engi- 
neers have long been able to ignite one gunpowder charge at a time ; 
but the desideratum remained of igniting many gunpowder charges 
simultaneously. Such was the problem to which Professor Wheat- 
stone and Mr. Abel recently turned their attention, and in which 
they have been successful. In the course of their experiments they 
tried the description of apparatus which has long been exhibited at 
the Polytechnic; but, notwithstanding the stupendous effects pro- 
duced in the lecture-room, it did not answer in the field; they then 
tried galvano-electricity intensified by transmission through a Ruhm- 
korff’s coil, but this did not quite answer their expectations. Finally, 
they tried magneto-electricity, and this was found to be the most satis- 
factory of the series. As a fuse they adopted, in the first instance, 
the “Stratham fuse,” which may be said to consist of a broken cir- 
cuit, intervening between the ends of two copper wires enveloped 
in gutta-percha, the intervening space being filled with sulphide of 
copper. Itis very delicate, but Messrs. Wheatstone and Abel re- 
quired a fuse of still greater delicacy, and in the end discovered it. 
The Abel fuse may be shortly stated to be a Statham fuse, wherein 





‘ re-naming streets,” which is rather a high christening fee. 


———— of copper takes the place of sulphide of copper, and 
apparently leaves iittle to be desired. 
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Manvuracture or Cast-Steet.— An invention, the essentia 
feature of which consists in melting in pots or crucibles blister- 
steel, bar-steel, or scrap-steel, or any mixture of these, with ores of 
titanium, containing besides titanic acid a large proportion of oxide 
of iron, such, for example, as iserine and ilmenite (the titanium ores 
being first deoxidised previously to being mixed with the steel), has 
been patented by Mr. R. Mushet, of Coleford. He prefers to use as 
most convenient the Taranaki iron-sand from New Zealand. In 
preparing this iserine for his process, he mixes the said iron-sand 
with from one-fifth part of its weight to one-fourth part of its weight 
of dry and finely-pulverised carbonaceous matter, such, for instance, 
as powdered charcoal, and he introduces the mixture thus prepared 
into a cementing chamber or converting furnace, such as_ is 
ordinarily used by steel manufacturers for converting bar-iron into 
blister-steel ; or he places the ore inalternating layers with charcoal in 
the said cementing chamber. {In either case the cementing chamber 
is then closed, so as to prevent access of air, and raised to a white 
heat, at which temperature it is maintained until the deoxidisation of 
the iserine is effected, which will be in the course of from about 
72 hours to 96 hours, according to the size of the cementing or con- 
verting chamber or furnace. The deoxidised iserine is used either 
alone or mixed with carbonaceous matter. When the titanium ores 
are in lumps, he deoxidises them in a converting furnace or chamber 
in order to prepare them for his process. 


Ramway Dratect.—Travelling frequently on the North London 
line, we constantly observe persons, who are not accustomed to it, 
getting into the wrong carriages, or taken beyond their intended 
destination. It is true that the names are painted on the stations; 
but it frequently happens that the carriages stop in parts where these 
are not visible. Besides, there are persons appointed to call the 
name of the place at which the train has arrived, and this arrange- 
ment would be most useful if the men spoke more slowly and 
distinctly ; but generally, so rapid is their utterance, that few 
strangers can from their ery make out the name of the places. At 
Islington, the sound Is—ton—ton, Is—ton—Bury, is for Islington 
and Highbury. At Bow it is Bo—Bo—Bo—Bo; and at other 
stations the sounds are still more unintelligible. Nor is this want 
of distinction confined to the North London Railway, for it may be 
noticed in hundreds of other instances. On the Crystal Palace west- 
end line, for example, the Gipsy-hill outcry is, very distinctly, Yell 
—Yell—Yell; and the Streatham one, Tam—Tam—Tam. It is 
doubtless wearisome for the attendants to be for ever crying out the 
same thing. It reminds one of what Coleridge tells us of his vain 
endeavour to induce an old clothes-man to amend his perpetual cry 
of —* Ow’ clow,—Ow’ clow;” the peripatetic Jew’s retort being, that 
Coleridge, were he ever reduced to the like would cry “ Ow’ clow” 
too. The evil in the case of railway stations, however, is a serious 
one, and frequently leads persons unwittingly into expense they can 
ill spare, and loss of time they can as ill afford, because no allowance 
is usually made for such misleading. The evil might be palliated, 
at least, if not entirely remedied, by the superintendents of the lines 
from time to time directing the attention of the men to their im- 
perfections.— Builder. 









Cvre ror Serpents’ Brres.—Last week Dr. Cloquet communi- 
cated to the Academy of Sciences the following interesting letter 
from Dr. de la Gironniére, a physician of Manilla :—“ In our virgin 
forests of Calanag,” says M. de la Gironniére, “a vast variety of 
serpents are found, some of which are extremely venomous. A short 
time ago one of my labourers had his finger bitten by one which is 
considered by the Indians to be of the most dangerous kind. It is 
a small snake, about 20 centimetres in length, cf a yellow colour, 
with a flat triangular head. Its fangs are 1} centimetres (half an 
inch) in length. ‘The man was brought to me a few minutes after 
the accident. I had no volatile alkali at hand, so I cauterised the 
wound with burning coals; but this did not stop the alarming 
symptoms, Which appeared with great rapidity. The tumefaction 
had already extended from the hand to the elbow. The patient 
uttered piercing cries in consequence of the pain he felt under the 
pectoral muscles ; I was ata loss what to do. At length I was struck 
with the idea of making him drink a bottle of coco wine (alcohol 
of 16 deg. strength). ‘The intoxicating effects were instantaneous 
the patient began to rave, but without seeming to feel any pain, and 
the swelling of the arm made no progress. Half an hour after he 
had returned to his senses the pectoral pains recommenced; I ad- 
ministered a second bottle, and then a third, which completed the 
cure; the arm returned to its natural state, and the hand bore no 
traces of the injury but those of the cauterisation. I had often 
heard it said that alechol, taken in a sufficient quantity to cause ex- 
cessive intoxication, was a specific against the sting of serpents; I 
now have a proof of it, but I do not know whether it would do in 
other cases, such as the following one:—An Indian was bit by a 
very venomous serpent, of a gray colour, with a round head, and 
sonietimes 6 ft. in length. It is the enemy of all other serpents, 
which it hunts down, whether they be venomous or not; it has hap- 
pened to me four times to kill one while swallowing another serpent. 
This Indian returned home, cauterised the wound himself, and a 
few minutes later fell dead, without complaining or evincing any 
suffering. His relations, who could not believe in so sudden a death, 
brought him to me; his limbs were still supple, but cold. The 
wound bore traces of the cauterisation, but ao sign of tumefactiom 
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CALVERT’S MACHINERY FOR THE PREPARATION OF COTTON. 
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Tue first part of this invention, by Francis Alton Calvert, of 
Manchester, is shown in Figs. 1 and 2, the former being a side 
elevation, and the latter a section; it consists in an arrangement of 
parts forming an opening and burring machine, and in a mode of 
applying currents of air for separating the seeds and burrs, from 
which the fibres have been stripped, from those to which part of the 
fibres adhere. The combing or picking cylinder a is furnished with 
feed rollers a', as usual, and it is made with ten or other convenient 
number of blades of steel, either curved or set at an angle of about 
45 deg., the front edges of which are serrated. Below the cylinder 
is the ordinary grating, and above it is a perforated casing b, open- 
ino into a chamber ¢, in which a strong draught is created by the 
fan x, or otherwise. The fibres are taken off the combing or picking 
cylinder a by the fine-toothed cylinder d, the teeth of which are 
made in the manner described in the specification of a former patent 
granted to Mr. Calvert (No. 12,427, old law). Under the fine-toothed 
cylinder d is the guard roller e, made in the usual manner, which 
strikes the burrs, seeds, or other foreign matters off the surface of 
the said cylinder d. The guard roller e is placed above the channel 
f formed partly by the curved plate g; the channel f opens into the 
receptacle h to receive the burrs; the current of air above referred to 
is admitted at the bottom of the receptacle A, and passes upwards 
through the channel /‘and between the cylinders a and d through 
the casing 6 into the chamber c, from whence it is conveyed to the 
fan x by side trunks. The fibres are stripped from the fine-toothed 
cylinder d by the brush 7 in the usual manner. When the machine 
is at work the seeds and burrs that are cleaned of fibre drop down 
the channel / through the current of air into the receptacle h, while 
those seeds or burrs to which fibres still adhere are carried back by 
the current of air to the combing or picking cylinder a to be again 
operated upon until free from fibre, when they drop into the 
receptacle A. 
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PAUTARD’S APPARATUS FOR SUPPLYING AIR 
TO PERSONS UNDER WATER. 

Tus apparatus, the invention of Paul Pautard, of Castres, France, 
may be used, first, to enable a person to remain a certain time, say, 
an hour under water ; second, the apparatus may be used in wells, 
mines, and other places charged with mephitic or non-respirable 
gases; and, third, it may be used to regulate the outlet of com- 
pressed gases. In a receiver, say, in metal, air is forced therein and 
compressed to from twenty to thirty atmospheres; a rigid wooden 
or other suitable plate, of corresponding shape to the head of the 
receiver, is connected to the receiver by a band of leather, caout- 
chouc, or other suitable flexible material, and a stopper with grooves 
in it is attached to the inside of the plate and enters an outlet 
aperture in the top of the receiver, the compartment between the top 
of the receiver and the bottom of the plate contains air at the ordinary 
atmospheric pressure. A tube leads from an opening made in the 
top of the plate into a mask or inhaling apparatus and is furnished 
with a valve; a passage is provided for the air that is expired into a 
bag for the purpose. When inhaling, a vacwum is being created in 
the compartment over the top of the receiver, whereupon the air 
will escape through or round the plug to fill that compartment. 

Fig. 1 is a vertical section of an apparatus for supplying air con- 
structed according to the invention, and capable of holding about 
six and a half gallons, and is supplied with ordinary air at a pressure 
of about twenty atmospheres, more or less. 

A is the receiver for air made of any convenient form and of any 
suitable material, such as wood, iron, and copper; m is an opening 
at the lower part thereof, through which it is charged; a stopper 
closes this opening when the receiver is charged ; there is an opening 
at the upper part of the receiver in which a rod T is free to slide, 
This rod T is fixed to a cover P connected to the case A, by leather, 
caoutchouc, gutta-percha, or other suitable flexible material in such 
manner as to form a close and air-tight chamber X ; R is a mask or 
inhaling apparatus; air is drawn through the tube ¢ from the com- 
partment X, which in its passage opens the valve V to be first inhaled 
or absorbed, after which it is exhaled or forced back into the bag or 
chamber M, from whence it escapes by the valve V!, but not soquickly 
as to prevent the pocket M from being quite full of air, partially foul, 
but, which, becoming mixed at each inspiration with the air enter- 
ing through the tube ¢, economises the pure air issuing from the re- 
ceiver. As the air contained in the compartment X becomes inhaled 
or absorbed, the plate P descends under the pressure of the atmo- 
sphere. The rod T has an opening at its upper part, which coming 
in contact with the receiver A effects a communication between it 
and the chamber X. So soon as this communication takes place the 
air from the receiver escapes and enters and expands in the 
chamberX. The chamber X is thus constantly charged. In order that 
the passage of air through the tube ¢, as well as that the respiratory 
organs shall act in a natural manner, the pressure of the air con- 
tained in the chamber X should not exceed that of the atmosphere, 
and this pressure can be obtained by properly weighting the plate P. 
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Fig. 2 is a view of an apparatus similar to.that before described, 
but furnished with a cap m, n, made of sheet iron, copper, or other 
suitable material intended to protect the upper part. ‘lo charge the 
receiver wiih air at a pressure of several atmospheres an apparatus 
of the description shown at Fig. 3 is employed. ‘The receiver is 
placed over a vessel B full of air in communication through the 
tube C with a force pump. A tube from the vessel B opens into the 
aperture in the bottom of the receiver A, The water which is 
injected by the pump accumulates in the vessel B, and forces the air 
contained therein to raise the valve 8S and enter the receiver A. By 
letting out the water from the vessel B and repeating the operation 
sufficiently often, the required pressure is obtained, when the 
receiver A is removed and the stopper before mentioned is applied 
to close the aperture in the bottom thereof. 





Fig. 4 is a view of the apparatus arranged for artificial air. A is 
a caoutchouc receiver containing oxygen, it is encased in wood to 
protect it; B is an air chamber, at the upper part of which is a dia- 
phragm 8, of caoutchouc, leather, or gutta-percha, having a convex 
or concave form according to whether the pressure of the atmo- 
sphere is greater or less than the internal pressure. The object here 
is to absorb the carbonic acid produced in respiration, The mask R 
is attached to the mouth and nose; in drawing in a breath the 
valve V of the tube ¢ opens, air from the chamber B is inhaled, and on 
being exhaled passes through the valve V' and tube ¢' into the 
vessel F containing caustic potash, which absorbs the carbonic acid, 
while the oxygen is set free and returns to the chamber B. The 
pressure of air in the chamber B keeps the valve M closed, un- 
til it is raised by air being inhaled; a certain quantity of oxygen 
then escapes, the diaphragm 8 regulating its flow, and the valve 
closes, me sO on, 

Fig. 5 shows in vertical section one of the compressed oxygen 
respiratory apparatuses in which the chamber N, D, contains air, 
and the receiver A carbonic acid. As will be seen, this apparatus 
contains the features of those before-described, for ordinary air, 
together with those for artificial air, therefore its action will be well 
understood without any further description. 





When witt Biastixe witn Nakep Powder BE DONE AWAY WITH ? 
—While a poor man, named Collins, was preparing a blast in Par 
Consols Mine with naked powder it exploded, and killed him on the 
spot, leaving a wife and six small children. No doubt there is great 
recklessness with men in blasting, but unless mine agents prohibit 
the use of naked powder, and provide something as a substitute, it 
will be our painful duty continually to notice these dreadful acci- 
dents. We are glad, however, to find that some few mine agents 
forbid the dangerous method. The Charlestown United and the 
Cuddra Mines compel the men to use either paper or prepared tubes, 
and we believe Capt. J. Webb prepares tubes much prized by the 
men, and approved of by the agents. There are an astonishing 
number of blind and partially blind men in Cornwall, and widows 
and fatherless children chargeable to unions, nine-tenths of which 
might have been prevented.—Mining Journal, 








WILLIAMSON AND PERKINS’ SURFACE CON- 
DENSERS. 

Tue illustration represents the construction of a surface condenser, 
the invention of A. W. Williamson, of University College, and 
Loftus Perkins, of Francis-street, Gray’s-inn-road. 

A cast-iron box or cylinder A is provided with an aperture B at 
the top for the admission of steam fon the exhaust pipe of a steam 
engine, and with a smaller aperture © at the bottom connected with 
the air-pump of the steam engine, through which the water pro- 
duced by the condensation of the steam passes away from the con- 
denser. The one end of the box or cylinder A is closed by means 
of a cover D bolted to the cylinder, the joint being made air-tight; 
while the other end is closed by means of the plate E, furnished 
with a number of circular holes, into which are fixed in a perfectly 
water-tight manner the tubes F', F, F, which tubes pass up inside 
the cylinder A to the other end of the same, being closed ai-their 
upper extremities, but open at the ends, where they are fixed into 
the plate E. They may be fixed to this plate either by being screwed 
in or by means of ferrules, or by any other means by which the con- 
nections may be made perfectly water-tight. Over the plate E is 
fixed a shallow box-shaped casting G, open at the end fixed against 
the cylinder or box A, but closed at the other end, and furnished 
with a diaphragm H, dividing the box into two chambers I and J. 
The diaphragm H is provided with a number of circular holes cor- 
responding in position with, but of smaller diameter than, the holes 
in the plate E, Into these holes of the diaphragm H are fixed, either 
by being screwed in or by any other means, the tubes K, K, which 
being of a smaller diameter than the tubes F pass up inside the 
latter, and terminate near the closed ends of the same, These inner 





tubes K are open at both ends, and it will be seen that thus a com- 
munication is established between the compartment I and the com- 
partment J, firstly, along the annular spaces between the outer tubes 
F and the inner tubes K, and then back again through the inner 
tubes K, or vice versa. ‘The compartment I is connected by means 
of the passage J' with the air-pump L, while the compartment J is 
connected by means of the passage J' with the pipe M, provided 
with the regulating valve N. Through this pipe M cold water is 
admitted into the compartment J, whence by the action of the pump 
L it is caused to pass up through the inner pipes I till it emerges 
from these at the closed ends of the pipes F; it then descends in the 
annular spaces between the inner pipes K and the outer pipes F till 
it passes into the compartment I, whence it is drawn by the action 
of the pump L. By means of this continuous circulation of cold 
water the outer surfaces of the pipes F are maintained at a very low 
temperature, and the steam passing into the box A through the 
opening B, on coming in contact with the large collective area of 
cold metal presented by the outer surfaces of all these, pipe F becomes 
very rapidly and effectively condensed, and the resulting water is 
drawn off through the branch C by the action of the oe of 
the engine. ‘The tubes F and K may be made of any suitable metal, 
and may be either tinned or galvanised 

By forming a connection between the compartment I and the cold 
water supply pipe M, and between the compartment J and the air- 
pump L, the water’may be caused first to pass up through the annular 
spaces between the pipes F and K, and then down through the inside 
of the pipes K. The quantity of cold water flowing through the 
condenser may be regulated by the valve N. Ordinarily this valve 
is kept full open, and the water is drawn freely through the con- 
denser by the action of the pump L ; but should there be any leakage 
either in the pipes F themselves or in their connections with the 
plate E, the valve N is partially closed by means of the spindle O 
being screwed down, and the passage of the water is throttled to 
such an extent that by the action of the pump L a partial vacuum is 
formed in the pipes F and K and the chambers I and J, which 
vacuum may be made equal or nearly equal to the vacuum produced 
in the box or cylinder A by the condensation of the steam, By this 
means the cold water employed for condensing the steam is prevented 
from leaking through into the box or cylinder A in which the steam 
is condensed, and there becoming mixed with the water resulting 
from its condensation, ‘Ihis is particularly essential for marine 
condensers, where the water employed for condensing is sea-water, 
or for all cases in which the particular construction of the boilers 
employed renders it necessary to keep the feed water as free as pos- 
sible from lime or other impurities. 


Propuctive Carco or Coat.—As an instance of how fortunes 
are at times made by a lucky owner of a ship on the outbreak of a 
war, an old lumbering North American built ship, owned by an 
English house, left Cardiff in January, 1860, with 1,000 tons of 
coal on board, for Shanghae. On arriving at her port of destina- 
tion she was immediately engaged by the British authorities to con- 
vey her freight to the North, for the use of the fleet, at £1,500 
per month. She sailed for the North, and in due course got rid of 
600 tons to the various men-of-war off the Peiho, With the re- 
maining 400 tons as ballast, she was started off to Japan, to fill up 
and return to the fleet, which she did, and, after again discharging 
600 tons, retained the 400 tons left, as before, for ballast, took in 
some old stores as additional ballast, and sailed from the North to 
Hong Kong to pay off. The last news of this lucky vessel received 
from China was to the effect that, in January last she was seen to 
discharge 50 tons of Welsh coal shipped on board her at Cardiff 
twelve months previously on board a steam-transport bound to 
England. Possibly by this time she may have cleared out the whole 
of her cargo. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





EXPANDING MANDRILS. 


§m,—During the month of December last the subject of expand- 
ing the tube-ends in multitubular boilers, to prevent leakage, was 
adverted to by several of your correspondents, and my name was 
referred to as patentee of one of the processes for accomplishing this 
desirable object. 

I would have noticed these communications earlier, but, having 
been in many other ways éngaged, I have only lately had an oppor- 
tunity of looking through Mr. Prosser’s specifications, which, by the 
‘way, Was no easy task to perform. 

1 will now endeavour, with the assistance of the accompanying 
diagrams (those referring to Mr. Prosser's patent, taken from his 
specifications), to show, for the information of Messrs. Jewsbury and 
Dixon and your numerous readers, what have been the methods in 
use for this purpose prior to and under the patented processes. 

The fixing of tubes previous to 1845 was effected simply by drift- 
ing a solid taper mandril inside the tubes, and a few blows of a heavy 
lammer stretched the tubes to the dimensions of the holes in the 
tube-plate ; the end projecting, say, 4 in., was laid backwards by 
hammering, forming a flange, and the ferrule was inserted, completing 
the operation ; and I think I may assert that nine-tenths of all boiler 
tubes are still inserted in this way. 

Mr. Prosser’s patent was for an “instrument” (Fig. 1) to lay over 
the projecting lap of tubes, and to expand that portion of the tubes 
within the section of the tube-plate (without using the solid taper 
mandril), and to dispense with the use of ferrules. This method 
will be understood by referring to Figs. 1 and 2,in connection with 
the following extracts from Mr. Prosser’s specification, dated 14th 
March, 1846 :—“ The dies are in six segments; they are held together 
by means of a steel spring inserted in a groove; are expanded 
against the inside of the tube, and stretch the tube so as to fill the 
hole in the plate.” Then, after the dies being turned round one- 
twelfth, the instrument is again to be put into operation, “ until the 
dies are again expanded, so as to keep or force the outside of the tube 
firmly into contact with the inside of the hole in the boiler,” &e. 
Further,—“ 1 prefer that the tube project a little over the end-plate, 
and that the part which projects should be enlarged by the appa- 


GRAVATT’S ADJUSTMENT OF THE DUMPY LEVEL. 


Sir,—As your valuable paper at all times affords ample opportuni- 
ties for the discussion of matters of interest to the engineering pro- 
fession, I trust you will give insertion to the following notice upon 
Gravatt’s Adjustment of the Dumpy Level, which Mr. C. P. Cotton 
has so properly called attention to in THe Enoreer of the 
26th instant. 

In common, I believe, with many of your readers, I hold that the 
adjustment in question is no test whatever of the accuracy of the 






| readings on each of the three pegs which are represented 
| by (A”), (B”) and (C”), if it be found that 
o"—C'(An—A’) = 2 {B”—B’—(Ar—A)}, 

then Mr. Gravatt asserts that the line of collimation is in correct 
adjustment. f 

To examine this, let us assume that the readings A’, B’, and C’, 
each equal 5 ft. the distances of the pegs apart being as stated 
above, 300 ft., and assuming that the instrument when set up 30 ft. 
beyond the pegs would, if correct, have read, say 6 ft. on staff C and 
| the same on B and A (that is not considering curvature or refraction), 
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instrument, as the requirements can be fulfilled no matter how 
inexact the line of collimation may be, and that Gravatt’s formula 
resolves itself into a mere play upon the figures. 

To illustrate this statement I will suppose a case (as per annexed 
sketch) when upon a level piece of ground, three pegs (a) (6) and (c) 
are driven to the same height at intervals of say 300 ft. apart. 

This being done, I take a dumpy level (the line of collimation of 





ratus, so as to prevent the end-plate being forced over the tubes by 
the pressure from within.” ‘his explains Mr. Prosser’s patent, and 
its objects are further indicated by the following extract from the 
specific claims in his specification:—“ Tubes may be expeditiously 
fastened without the expense of ferrules, and less injury to the tubes 
than when taper mandrils are driven into the ends of the tubes, with 
a view to expand or stretch the tube, until it fills the hole and | 
becomes fastened therein without a ferrule.” 

For further information on this head I must refer you to the speci- 
fication itself, and particularly to No. 18 sheet of drawings thereto 
attached, Figs, 7 and 8, copy of which is herewith enclosed (Figs. 1 
and 2), 

Now my improvement begins just where Mr. Prosser’s has 
finished. It is not for an “instrument” or “ apparatus” merely, but 
for an improvement effected “applicable to the construction of 
multitubular boilers,” aud consists, principally, in the formation of 
a swell or collar A near the tube ends, on the inner side of th tube- 
plate, it being immaterial by what description of tool this is effected, | 
although I specify for one kind of tool suited to this purpose (sce 
Fig. 4), the mode of operation with which is as follows :— 





Taking a hammer or chisel-shaped hand-tool B, 1 lay back the 
flange ©? (left standing by Mr. Prosser at an ang] 1 deg.) 


e of 4 
parallel with the tub--plate, and then by a die D, very 





different to 
Mr. Prosser’s, expand that portion of the tube which is immediately 
beyond the inside of the tube-plate, so as to make a swell or collar of, 
say,h in. larger diameter than the original size of the tube. Mr. 
Prosser left the tube finished in its place (Pig. 2), exactly the same in | 
shape as it was ten vears before, to which I add the formation of this 
collar, which is, in fact, the extent of my claim. 














PLAN OF DIES 








Tho unequal expansion of the tubes and boiler under varying 
heats (the former being geuerally of brass, and the latter of iron), 
which, under the old system, constantly caused a loosening of the 
tubes and leakage, I thus made available for the very reverse effect, 
causing a perfectly tight joint by the pressure outwards of this 
collar against the tube-plate, and thus preventing leakage. I cannot 
help remarking here that Mr. Prosser appears to have proceeded 
partly on an assumption wrong in principle, the unequal expansion 
tending, in fact, to force the tubes past the tube-plate, and not the 
plate past the tubes. I may mention that | adopted percussion as the 
most suitable means for expanding the dies, one or two blows from 
an ordinary hand-hammer on the tapering mandril E being sufficient 
for the operation. 

From the above, and reference to the drawings (particularly 
Figs. 2 and 5, exhibiting the finished processes respectively), it will 
be seen that Mr, Prosser’s patented tool and my “ improvements in 
tubular boilers” are very different inventions, applied to different 
purposes, and with very different results. 

I am obliged to “Clutha” for drawing attention to my patent, 
although it has nearly run its course, and he and many others will 
no doubt use it soon, with the pleasing conviction of having nothing 
to pay for it; and, in conclusion, 1 would beg Mr, Dixon to favour 
me with memoranda of all expanding tools made by him for his 


which is considerably out of adjustment), and placing it midway 
between the pegs (a) and (4) get the readings (A’ and B’) on the 
staves (A) and (B); (these two readings are the same, the pegs all 
being on the same level). I then remove the instrument to midway 
between the pegs (d) and (ce), and take a new reading on the staff (B), 
as well as one on (C); to the latter I add or subtract (as the case may 
require) the difference of the readings on (B), which gives mea 
third point (C’) equidistant with (A’) and (B’) from the earth’s 
centre. Then, removing the instrument a short way (say 30 ft.) 
beyond the extreme peg (c), and having set it up and taken new 








Hs of a foot too high 


| but, as it is out of adjustment, suppose it to read 
on ¢, then it would read 1,4 of a foot too high at 6, and 2;4 of a foot 


The readings thus obtained would be :— 
C” = 6, 
B’ = 7 
A” ., 
Then, reducing Gravatt’s formula to a simpler condition, and sup- 
| plying those values for the respective letters, we get as follows :— 
First, C”—O'-(A”—A’) = 2, { By—B'—(A"—A’) t. 
Second, C’—C’—(A"”—A’) = 2 (B’”—B’/) — 2 (A”—A’). 
Third, C’—C’ = 2 (B’—B’)—(A"—A’). That is— 
1p}; = 2 X 244 — 375 = hb 
Thus we see that although, in the supposed case, the level was 
much out of adjustment, it has, nevertheless, fulfilled the require- 
ments of Gravatt’s formula, proving it to be no test whatever of the 
accuracy of the instrument. C. E. 
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A TELEGRAPH TO AMERICA. 

Sir.—Resuming consideration of Mr. Clark’s communication with 
reference to his objections to the northern route and his sympathies 
for Colonel Shafiner, T shall now proceed to show that his objections 
and sympathies are unfounded. And first, as regards the objections. 

The northern route, as proposed by me, was and is as follows :— 
From a point at or near Cape Wrath, to another point on the south 
coast of Iceland; from this point to another point at or near Cape 
Farewell, and thence Newfoundland or Labrador. The various 
points would, of course, be selected according to their ¢ ligibility. 

A more direct and, when the whole circumstances are taken into 
account, a better route than this could not have been chosen. The 
only place where there would be any danger from ice, would be where 
the cable approaches Cape Farewell ; but this danger could be easily 
obviated by selecting a proper place to land, and by sinking the 
cable a sufficient depth down. The floe-ice that Mr. Clark alludes 


to 


to is, according to my researches, never more than 4 ft. or so 
deep. Thisis not worth regarding as an obstacle. As to icebergs, 





1 could never find it stated that those of any size were to be found to 
the east of Cape Farewell. The large ones seem to come down 
Baffin’s Bay and Davis Straits, and float to the westward of the Cape in 
consequence of the apparently fortunate predominance of those 
aerial and marine currents that drive them in that direction. So far 
as I am aware, the recent exploring expeditions took uo particular 
account of the number and sizes of the iceberes they saw, with 
reference to locality, nor their probable depths at the various places 
where they saw them. This, if so, was a very great omission both 
in the interests of general science and as regards the laying of a 
telegraph cable to America, But this omission is not surprising on 
the part of the heads of the expeditions, considering it is supposed 
that their attention was not directed to these points by those who 
were responsible for their instructions, on whom, therefore, the 
blame of this omission must rest. In any event, the sooner the 
omission is rectified the better, because the information to be thus 
derived is essential to scientific and telegraphic advancement, and 
applies to all the telegraph routes to North America, in which, from 
their greater shortness and proximity to Britain and her colonies, we 
are most interested. Mr. Clark admits that icebergs are to be found 
east and south of Newfoundland, a fact, indeed, so well known as to 
adinit of no denial, thus showing how far south it is desirable that 
our information as to icebergs should extend. 

Shaffner’s route was very different from that proposed by me. His 
line was to go from some point in the north of Scotland to the 
Faroe Islands, thence to a point on the east coast of Iceland, thence 
overland to the west coast, thence to the east coast of Greenland, 
thence overland to the west coast, and thence to Hamilton's Inlet, 
Labrador. As in duty bound, the fairest face was put upon this 
route by Col. Shaffner and his retainers, who went with him to 
explore this route. But on one point, aud that the most important, 
the Colonel's defective views or knowledge was clearly seen. His 
idea of carrying the cable across the rough, rocky, icy, mountainous, 
bleak, impenetrable eastern shore and interior of Greenland, had to 
be abandoned, and it is now proposed to carry it to Cape Farewell, 
thus plagiarising that part of my proposition. But the whole had 
better be plagiarised, as being the best route for the first telegraph 
line to America, and as being best adapted to ensure and to facilitate 
communication between Britain and Europe generally, on the one 
hand, and the British American colonies and the American States 
on the other. But it so happens that a very small country, namely, 
Denmark, having scarcely any commerce with America, chances to 
possess the sovereignity of Iceland and Greenland ; and for the sake 
of subserving its own puny interests, or, rather, supposed interests, 
it seems to have no objection to postpone the vast interests of 
Britain, Europe, and America, and, no doubt, to make Britain also 
pay the principal expense in doing so. This view, it is thought, 
can alone enable us to account for the circuitous and overland 
nature of Mr. Shaffner’s route—being a route apparently devised 
wimarily for the benefit of the thinly-peopled uncommercial depen- 
dencies of Denmark. 

For of what use is it to British and American commerce the 
landing ,of the cable at the Faroe Islands, having scarcely any 
commerce? Of what use is it carrying the cable across Iceland? It 
is submitted that such a route could only have been adopted by 
Shaffner in deference to Danish ideas and absurdities, for the 
purpose of obtaining from them what he has accordingly obtained, a 
monopoly of the route by Iceland and Greenland. As a further 
proof of the truth of this view it may be mentioned that the Danish 
government and Colonel Sheffner have agreed that, while by this 
route messages to and from Britain may be sent direct to and from 
America, all other European messages must go and come to and 
from America via Denmark! How far all this agrees with the 

















customers, and to state, also, if he has made any for merely laying 
over the lap. ALEXANDER ALLAN, 


comity of nations, how far commercial relations and arrangements 
| between other nations should be so unnecessarily and ridiculously 


hampered by narrow Danish ideas and supposed interests may be 
left to others to judge. But it were much to be regretted if the 
superior natural facilities and advantages afforded by Iceland and 
Greenland for telegraphic communication between Britain and North 
America, should not be turned to acccunt to the fullest extent, in 
consequence of the adoption of an inferior route to suit the whims of 
the Government of another nation having little or no real interest in 
the matter, and also to suit the selfish views of private individuals. 

From the simple statement now made of the route which it is 
thought ought to be adopted, it will be seen that some of Mr. Clark’s 
objections to the northern route fall to the ground; and the others 
are so hypothetical in their nature, as in the meantime to render 
refutation unnecessary. If a surface cable is laid between, say, 
Scotland and Iceland, and found to work in a business-like manner, 
there could be no doubt whatever of the success of the whole line to 
America, This assurance of success is obtainable at a comparatively 
small cost. Mr. Clark speaks about the failure of the cables in the 
Mediterranean and the Red Sea, but these, it must be observed, were 
laid along the bottom, and are not, therefore, cases in point. 

Mr. Clark inquires how the cable of the northern route is to be 
repaired. Suspended in water near the surface, it is believed years 
would elapse and no repairs be required. And when it should be 
required it could be easily accomplished along the whole line, ex- 
cepting in the vicinity of Cape Farewell during one part of the year, 
when the floe-ice surrounds it; but during the other part of the 
year there would be no difficulty at all. As proof of the fact, how 
seldom cables, when properly adapted to the circumstances in which 
they are placed, require repair—witness the submarine cables laid 
between Britain and the Continent; and their operation also shows 
that shore ends will work successfully — thus disposing of Mr. 
Clark's objection on this point also. 

He further inquires within what time the laying of the northern 
cable could be completed? Now the three sections of the cable 
being each so short and light, the task of layingany one and the whole 
of them would be very slight as compared with laying a cable 
across the whole breadth of the Atlantic at once, even though aided 
by the extremely problematical inhabited floating stations of 
Mr. Clark. 

Sut, notwithstanding the superiority of the northern route, it has 
been made a stalking-horse of incompetency and selfishness, as 
already hinted at, and to which I shall allude more particularly in 
my next communication. Of course, if Mr. Clark sees anything ob- 
jectionable in what I have already advanced, he can, in the mean- 
time, animadvert upon it. H. K. 

Edinburgh, May Ist, 1861. 


SAVING LIFE FROM SHIPWRECKS. 

Sm,—I cannot ask a corner of your valuable space, to reply to 
“H. K.” Indeed, in his lastthere is nothing new advanced to call 
fora reply. Last week I proposed some twenty questions on the 
subject of telegraphy, as applied in ocean lines, keeping to the point 
at issue; but not one of them has he answered. As the * assumed 
leader of the North Atlantic scheme,” why not stand up in its 
defence? It would far more suit the real advancement of applied 
science to come to these points than to wander away into a discus- 
sion as to his supposed priority over Colonel Shaffner. Time 
enough when the work is done to settle who did it. To occupy the 
time before “H. K.” gets his answers ready, I will, with your 
indulgence, lay before your readers an invention, in saving life in 


case of shipwreck, I think might be of practical service, if a few 
benevolent gentlemen will co-operate with me in introducing it. It 


differs from all other plans in this—it enables the crew to save them- 
selves without any assistance from persons on shore. The contin- 
gencies depending upon a successful rescue by present apparatus are 
so numerous, as the appalling list of casualties during the last two 
winters testify, I feel there is great need for improvement here. I 
want to place the means of rescue with the crew, and whenever their 
ship is stranded they have the remedy at hand, and will, conse- 
quently, be of universal application. Numerous and beyond all 
praise as are our lifeboats, and the means to carry that scheme out, it 
depends on so many other circumstances to be successful. Suppose 
a ship stranded on an unknown shore, on a dark night, the sea breach- 
ing over her every few minutes—that the coast is uninhabited, and 
the lifeboat station several miles distant—what aid can be given 
here? My plan meets the case. Or even suppose the ship should 
signal, and be seen or heard, the intelligence has to be conveyed to 
the lifeboat station ; it has to be conveyed to the spot, and along the 
sea-shore on a dark night is not a very good road in general. When 
it arrives a dozen brave fellows have to be got to man her, and after 
two hours or more are they able to pull out to her, the whole force 
of the storm being against them. During all this time the fast and 
certain work of destruction proceeds with the doomed ship. But I 
place the rescue with the ill-fated crew themselves ; and, as it depends 


























May 3, 1861. 


THE ENGINEER. 


277 








on no assistance from the shore, can be put in operation at once. 
The plan I propose is to have a small anchor with a pulley in the 
stock, the sides of the block of the pulley to be as sharp as a knife, 
and the pulley to carry a double line. The anchor is fixed toa buoy, 
and the buoy lias a plug in it which has a string attached to it ; the 
anchor is thrown overboard, and the force of the wind and waves 
soon drive it ashore. When it reaches the shore the plug is, by a 
jerk of the string, drawn out, and the water filling the buoy, it sinks, 
and the anchor takes hold to the double line through the block; the 
crew and passengers are attached by small slip lines, and pulled 
ashore by drawing in the other end. “If the poor fellow is too much 
benumbed to free himself when ashore, the sharp edges of the block 
cut the cord and allow the work to proceed—for we may suppose 
several on their way at the same time, and any stoppage would 
drown the others—indeed, all on board. In the absetice of the 
described special apparatus, a substitute can be made by lashing an 
empty cask to the anchor and securing the ends of the lashing twine 
with a bolt, which has to be jerked out similar to the plug in the 
former case. It will be remembered in the fatal catastrophe of the 
Royal Charter how many of the passengers got landed so soon as the 
brave fellow swam ashore with the line. The same could be done 
to rescue from every wreck, say, Within half a mile from the shore— 
which I believe comprehends nine-tenths of them. The plan can be 
tried. any strong day at any fishing station, and only requires, as I 
said, the hearty co-operation of a few gentlemen to carry it out, 
Before closing I cannot but express my thanks for the many kind 
and complimentary letters 1 have received in connection with my 
late letters in your excellent journal, and I trust this may be as suc- 
cessful in its mission of mercy. JouN CLARK. 
184, Buchanan-street, Glasgow. 





CHEMISTRY OF STEEL. 


Sm,—The question of the nitrogen theory of composition still 
continues to occupy the attention of the foreign scientific journals, 
but without developing a single fact that has not already been 
anticipated by the English chemist. The only recent novelty in 
these discussions is the curious fact that these savans stlll continue 
totally to ignore the previous discovery of 1857. 

M. Fremy relies for his deductions a good deal on the chemical 
composition of the residue obtained on dissolving steel in acids 
This, he says, is entirely different from carbon, and approaches, in 
its properties and composition, very nearly to cyanogen. Mr. Binks, 
in his paper of 1857, under the head of “Some Evidences of 
Analysis as to the Composition of Steel,” dissolves the steel in acid, 
collects and analyses the residual matter, and then says:—* It is 
obvious that this residue is an azotised carbon, out of which fact 
arises some important considerations ;” considerations terminating 
in his establishing the fact of the existence in steel of both nitrogen 
and carbon, and that in some form analogous to cyanogen. Again, 
M. Fremy attributes to himself the first recognition of what the real 
action is that takes place in the ordinary process of cementation, and 
that the nitrogen is essential also here. Mr. Binks, in his paper, 
examines also this question, and shows that it is through the inten- 
sity of the nitrogen of the atmosphere permeating the charcoal in 
the boxes, and giving rise to a mixture of carbonic oxide and 
nitrogen, that the steelifying action on the iron, in this case of 
conversion, is solely due. M. Fremy, therefore, was not the first to 
detect the presence of nitrogen in the residual matter, nor to detect 
the true action or agency of nitrogen in the cementation. A series 
of parallel announcements, and of clear anticipations, runs through- 
out the whole of these two papers. 

Again, one of the most conspicuous of the practical deductions 
arrived at by Mr. Binks, points to the superior applicability of 
cyanogen compounds for producing masses of steel, as well as for 
case-hardening, according to the ancient usage. 

There is nothing new in the application of cyanogen in steel- 
making. It has been used, directly or indirectly, for ages. It was 
used, but unconsciously so, by the late Mr. Heath—by Mr. 
Mc Intosh, in his steel-making by coal-gas—for ammonia was present 
there, and this, plus the carbon under the high temperature, gave 
the cyanogen. Mr. Bixks himself, in 1846, proposed gaseous 
cyanogen and compounds yielding it. But, in every instance 
previous to Mr. Binks’ paper of 1857, these cyanogen compounds 
—prussiate of potash for example—i.e., ferrocyanide of potassium, 
were resorted to only as convenient modes of supplying the carbon 
—under the old theory, carbon consisting of one equivalent of 
nitrogen, plus two of carbon. Mr. Binks was, unquestionably, the 
first, either in this or in any other country, to recognise the co- 
operation of the nitrogen as essential to steel-making, and the fact 
that its invariable presence is not merely accidental, incidental, or 
simply coincident in steel-making. This important deduction is 
already bearing its practical fruits in many directions. The cyanogen 
compounds (or elements yielding them), because of their associated 
nitrogen element (and not oniy the old prussiate of potash, but 
others), will, doubtless, henceforth and forthwith become the prin- 
cipal agents in the production of steel. It is already being so made 
in the United States, in England (by our old friend Mr. Mushet), 
and in France. In due time the true interpretation (Mr. Binks ) of 
the chemical action of these compounds will also be universally 
recognised. 





To recur, momentarily, to the French proceedings. A more com- 
plete anticipation of what is now, at this long subsequent date, 
brought forward as new, can scarcely be conceived. In the French 
Academy was produced (it is said) a “ profound sensation,” on the 
communication of M. Fremy of the nitrogen discovery; but not a 
word was there said as to its real authorship. Mr. Binks courteously 
exonerates these French gentlemen from all intentional ignoring. 
He believes they never saw his paper. But we cannot say the like 
of some other resuscitations. ‘The Americans have deliberately taken 
Mr. Binks’ series of experimental demonstrations, and as delibe- 
rately ignored the authority (see the Scientific American). One 
M. Fleury, of New York, writes, within the last week or two, to one 
of the English journals, and, with a most amusing coolness, claims 
the nitrogen discovery as his own. 

It is but a poor and a short-lived game to play—that of appro- 
priating, or of attempting to ignore, a scientific result already placed 
upon record. 

An English scientific man must, in his own day, take care of his 
own interests — never trust to the remembrances or the tender 
mercies of his contemporaries or his collaborators, whether they 
chance to be his own countrymen or his countrymen’s transatlantic 
relatives—some exceptions notwithstanding. ‘The sympathy of the 
sense of justice of the French, in relation to matters of abstract 
science, are notorious. They will fight for their own, but they will 
never ignore the claims of the foreigner, though that foreigner may, 
for the time, be even a national enemy. Witness the visit, during 
the hottest period of the last war,of Davy to Paris, made by the 
special consent of the first Napoleon, and the courtesy he there and 
then met with. 

Mr. William Fairbairn has, within the last few days, published 
his new book on iron and steel, and on the composition of steel. 
Mr. Fairbairn occupied the chair at the Society of Arts when Mr. 
links’ paper was read. This new publication by Mr. Fairbairn is 
intended, of course, to represent exactly the present position of the 
chemistry as well as of the manufacture of steel. Yet has Mr. Fair- 
bairn totally ignored the existence of a doctrine and of demonstra- 
tions that, as scientific speculations, are deeply interesting, and are 
already leading to the most important practical actions. 

What, in matters scientific, is the law of resistance (passive) 
against innovations, its quantity and duration, that ever regulate the 
action of established authorities 2? Was the chemistry here involved 
too far in advance of this distinguished mechanist and writer ? or 
are the old “stereotyped and restereotyped doctrines about steel of 
the English encyclopwdias” to be perpetuated for yet another gene- 
ration ? Cuemicus Eprvensis, 

London, April 30th. 





THAMES EMBANKMENT. 


On Wednesday the commissioners resumed their inquiry upon 
the subject of carrying an embankment, railway, roadway, and low- 
level sewer along the northern side of the Thames, the commissioners 
present being the Lord Mayor, Colonel Jebb, Captain Galton, Captain 
Burstal, Mr. J. Thwaites, Mr. Hunt, surveyor to the Government 
Board of Works, and Mr. McLean, C.E. 

Captain W. A. Brooks, C.E., explained his plan for embanking the 
Thames by means of a noble range of granite quays on the north 
bank in its course through the metropolis, from Westminster Bridge 
to Queenhithe, 8,580 ft. in length. While looking at the question 
of the embankment of the Thames as a navigation work, he also 
proposed the construction of a low-level “railway,” capable of ex- 
tension westward by a tunnel between the Houses of Parliament and 
Westminster Abbey, and a similar arrangement at the other end, so 
as to"unite with all the railways at the East-end of London. The 
cost of the railway would be £127,212, and it might be looked upon 
as self-supporting. The cost of the quay would be £146,760, making 
a total cost’of £273,972. 

Mr. E. B. Walmsley proposed what he termed an “ isolated 
embankment,” or, in other terms, a detached embankment, the space 
between it and the shore forming a canal in which the water would 
be maintained at high-water level, so that the existing wharves 
would remain undisturbed and heavy compensation for property be 
avoided. He would also give a public quay or vessels to load and 
unload along the whole length of the embankment, run an intercept- 
ing low-level sewer underneath a railway or tramway, on the road, 
and erect a crystal arcade of shops on either side, with a grand 
public promenade. 

Mr. Bardwell, architect and civil engineer, described his viaduct 
from Westminster to Queenhithe, 100 ft. wide, with an up and down 
tramway, with wharf, basins, and pleasure grounds, at a total cost of 
£500,000, including the construction of a low-level sewer in con- 
junction with the embankment. 

r. 'T. E. Weller, C.E.. proposed an embankment commencing in 
a line with the Houses of Parliament and ending near Queenhithe, 
with water spaces behind, which may be formed into tidal or floating 
docks, with « viaduct 12 ft. high on the embankment from White- 
hall-place to Broken-wharf and thence to Southwark Bridge, 
avoiding any encroachment on the narrowest part of the river. He 
also makes provision for a railway to the ordinary roadway, the 
traffic on which he calculates would pay the cost of the embankment, 
which would also include a low-level sewer. 

Mr. G. Aickin, C.E., submitted a design for embanking both the 
north and south of the Thames, with a low-level sewer to be carried 
on the inner side of the northern shore. The upper part of the 
roadway would be 50 ft. wide, with footpaths of 12 ft. leaving a 
space of 10 ft. between the embankment and a series of public build- 
ings and shops along the whole length, with the exception of the 
Temple, Somerset House, and Whitehall, at a cost of £844,000. On 
the south side he proposes a roadway and a railway, 

Messrs. Wilkins, Paice, and Co. had a design for an embankment 
from Waterloo to London Bridge, with an encroachment of 30 ft. on 
each side, thereby providing accommodation for two tunnels for an 
up and down railway; also providing for a sewer and warehouses, 
supported on stone columns, with tidal basins and other accessories 
at intervals, at a cost of £2,000,000. 

Mr. J. Dyer explained his plan for locking and damming in the 
upward tide of the Thames by ineans of an artificial resevoir canal, 
formed by locks in the bed of the river, several miles long, and 15 ft. 
wide, so as to furnish the navigation at ebb tide with the requisite 
water-power, 

After some examination in detail the commissioners adjourned. 


TUNNELLING IN SAND. 

Tue American Railu..y Times, one of the best conducted journals 
of its kind on the other side of the Atlantic, describes the formation 
of a railway tunnel 350 ft. long through a ridge of loose sand and 
gravel, nearly 125 ft. high, on the shore of Lake Champlain. 

This ridge is mainly a deposit of sand and gravel of varying 
grades of fineness, from the finest quicksand to gravel stones as 
large as peas or beans; the whole intermixed with thin strata of 
clay. ‘There is a general “dip” of about ten degrees to the west, 
but the deposit is very irregular, and the different strata are often 
twisted about in the most fantastic manner. 

At the deepest point the bottom of the tunnel is 83 ft. below the 
surface of the ground. It is now nearly finished, and it is believed to be 
the first ever constructed through loose sand. The work was let last 
season, and the contractor commenced operations by attempting to 
“get in at the top” after the plan adopted by English engineers in 
their earth tunnels, namely, of making a small and narrow exca- 
vation at the top in advance, placing in this excavation bars of 
heavy timber and supporting them from below with heavy props. 
It was found that this plan would not answer, as the soil 
was so Joose that scarcely the slightest excavation could be 
made in advance of the supports, and the contract was aban- 
doned. Under these circumstances the chief engineer, D. ©. 
Linsley, Esq., proposed an entirely novel and ingenious method of 
carrying on the work. Under his directions the work was com- 
menced early in November last, and successfully prosecuted until the 
Ist of January, by which time the upper “heading” had been 
driven over 10v ft., and a portion of the brick arch built. The work 
was then let tu an experienced contractor, who is carrying on the 
work energetically, and will, without doubt, complete it by the 
1st of next June. The tunnel is of brick, and nearly the shape of a 
horse-shoe, the sides resting upon large and well-cut blocks of blue 
limestone, laid upon a foundation of rubble, masonry, and concrete. 
It is 19 ft. high at the centre, 13 ft. wide at the grade line, and 16 ft. 
wide at the widest part, which is about 7 ft. above the bottom. 

Upon the face of the excavation, about 16 ft. above the bottom of 
the tunnel, and at right angles with the centre line, a stick of 
timber or “sill” 21 ft. long, 8 in. wide, and 6 in, thick is placed. 
Upon this “sill” is sprung a wood segmental arch 7 ft. high, the 
* sill” forming the chord of the arch, with the extremities of the arch 
resting upon the ends of the “sill.” The arch is composed of five 
thicknesses of spruce boards 1 in, thick, sawed into curved strips 
about 5 ft. long and 6 in. wide, laid one against another in such manner 
as to break joints, and held together by wrought nails and bolts. 
On the centre of the “sill” a strong prop of spruce 3 in, by 8 in. 
and 6 ft. long is placed, to give a firm support to the centre of the 
wood arch. Other smaller props radiate from the centre of the 
“sill” to different points of the arch, which (strong in itself and 
thus supported) is capable of sustaining almost any pressure. A 
workman now takes an auger 29 in. in diameter, with a shaft about 
7 ft. long, and places it over the top of the arch, pushes it forward 
in the direction of the tunnel until it strikes the earth in front of the 
arch; then elevating the point of the auger at an angle of about 
5 deg. with the horizon, he bores a hole some 5 ft. or 6 ft, into the 
soil. Into this hole a pointed spruce stick or “ picket” 3 in. square 
and 7 ft. to 8 ft. long is driven. On each side of this “picket” and 
close to it, other “ pickets” are placed in the same manner, and so 
on until the entire,arch is covered with them. The excavation of 
the earth underneath the “pickets” may now be carried forward a 
few feet, until there is danger that the forward ends of the “ pickets” 
which are supported by the soil be undermined. 

In the space thus excavated another like wood arch or centre is 
set up 3 ft. in advance of the first. Now, as the “ pickets were 
driven in an upward direction, and as the two centres are upon the 
same level, there is a space of about 8 in. between the top of the 
second centre and the under side of the “ pickets” just driven. 
This gives room to drive forward a row of pickets over the second 
centre as was done over the first, which is accordingly done. 
Between the two rows of pickets there remains a space of about 
5 in., which is filled with wooden keys or wedges, thus giving the 
row of pickets first driven a firm bearing upon the top of the second 
arch or centre. ‘The excavation is now again carried forward, anda 
third centre is set up. 


| is advanced 20 ft. or 30 ft., when the work of taking out the bottom 
is commenced. Directly under the middle of the first wood arch or 
centre, a narrow perpendicular trench is excavated, reaching a few 
inches below the bottom of the tunnel. Should the earth be so loose 
as to require it, temporary props are placed under the sill while the 
trench is being excavated. At the bottom of the trench, and dicectly 
under the centre of the sill, a short, thin plank is laid, and upon this 
a prop of round timber, about 10 in. diameter, is placed. The prop 
is cut sufficiently short to allow a wooden key to be driven between 
its top and the under side of the sill of the wood arch. 

It has before been stated that from the centre sill ptops or braces 
radiate to different points of the arch, and a large portion of the 
weight is therefore now thrown upon the centre prop just placed. 
Similar props are next placed under each end of the sill of the arch. 
On the outside of these side props short plank or “ poling boards” 
are placed, to prevent the sides from “ caving,” and as there is much 
lateral_pressure in this loose material, cross timbers or braces are 
placed horizontally between the centre props and the side props. 

The three props having thus been sibel onde the wood arch or 
centre, the earth may now be excavated nearly as far as the second 
centre, and similar props be placed under the second wood arch or 
centre, and the work of excavating the earth in the lower heading 
or bottom is in this manner carried forward, 

A space has thus been excavated a little larger than the outside 
dimensions of the brick arch which may now be commenced. ‘The 
“centres,” over which the brick arch is built are of great strength, 
and fully capable of sustaining both the masonry of the arch and 
the surrounding earth. The arch is built in sections of about 12 ft. 
in length, and as fast as the bricks are laid the space between them 
and the timber supports is filled with gravel and packed close with 
heavy beaters. ‘The gravel for this purpose is taken from the upper 
heading. As this filling and packing proceeds, the timber supports 
are removed or cut away, and the whole weight of the surrounding 
earth is thus left resting entirely upon the masonry, The work in 
the upper heading proceeds night and day without interruption. 
The lower heading is driven only by day, and the masonry is built 
entirely in the night, in order that the masons may not be inter- 
rupted by the constant passage of the cars, which during the day 
are removing the earth from the excavation. Each branch of the 
work thus makes constant progress at the rate of about 3 ft. daily. 
Light is supplied by a portable gas apparatus. Ventilation is secured 
by means of a sheet-iron tube, 1 ft. in diameter, extending from an 
advanced point in the upper heading to the mouth of the tunnel, 
and terminating in a eh.mney about 40 ft. high, through which a 
strong draught is kept up by means of a fire. 

A wooden building, about 100 ft. long, is constructed against the 
mouth of the tunnel. The cars moving earth and materials pass 
directly through this building, at the outer end of which are placed 
two large doors, which are closed except when cars are passing. 

In this building the mortar is prepared, and large quantities of 
stone and brick are stored until they are entirely free from frost. 
This is accomplished by means of wood fires in two mammoth 
stoves, which maintain the temperature throughout the building and 
tunnel, even in the coldest weather, many degrees above freezing. 
The plan upon which this work has been constructed has proved at 
once safe, expeditious, and economical, Not the slightest accident 
has occurred since the commencement of the work, and the timber 
supports exhibit no signs of weakness, The tunnel is built on a 
curve, With a radius of 1,432 ft., and the form and line seem to have 
been perfectly preserved throughout. 








NEW MECHANICS’ INSTITUTE AT WOLVERTON. 


Ow Thursday evening, the 25th ult., a meeting of the foremen and 
workmen of the locomotive department was held if one of the large 
shops at the instance of J. E. McConnell, Esq., Superintendent, who 
addressed them for some time on the subject of building « new 
Mechanics’ Institute. He (Mr. McConnell) stated that for a long time 
past he had been most desirous that Wolverton should have a large 
institution, which should contain a lecture room, concert or music 
hall, with library and reading rooms, class rooms, &c., capable of 
affording both instruction and amusement to all its members. He had 
much pleasure in stating that the directors had kindly granted a piece 
of ground for the building, and he had also received the promise, 
from various sources, of about £500 towards it. He had consulted an 
architect (Mr, Street), as to the cost, the estimate of which was about 
£1,500, There was consequently about £1,000 to be raised by the sale 
of tickets, of the value of 10s, and £1 each, to be paid by instalments 
of sixpence or one shilling per week, and which tickets should 
entitle the holder to have free access to the library and reading 
room for one and a-half and three years respectively; also to 
all other privileges, as at present adopted, viz., admission to lectures 
and concerts at half-price; and in the event of any holder leaving 
the establishment, he should have the privilege of transferring or 
selling his ticket to any other person, Several propositions were 
made, and a provisional committee elected to carry out the desired 
object, after which the meeting separated by giving a vote of thanks 
to Mr. McConnell for his kindness in the interest he took in their 
welfare. On Monday evening, the 29th ult., a second public meeting 
was held, at which J. EK. McConnell, Esq., again presided, and ex- 
plained various questions which had been submitted to him, and 
also gave a description of the proposed building. In addition to the 
various resolutions passed, Mr, McConnell proposed that the trades+ 
people of the surrounding districts should be permitted to become 
subscribers to the £1 tickets; and also that there should be tickets at 
£2 each, to admit the holders to the reserved seats, to all the lectures, 
concerts, &c., the period subscribed for. The subscription list will 
be kept open for one week, to ascertain the probable amount which 
will be raised, when, if it proves satisfactory, as Mr. McConnell 
anticipates it will do, he sanguinely hopes to be able to have the 
foundation stone laid on Whit Monday; on which occasion several 
of the directors, noblemen, and other influential persons interested 
in the progress and welfare of the working classes, may be expected, 


Warry’s Breecu-Loapine Ririep Cannon,—Some experimental 
trials have been made at Chatham with a new description of breech- 
loading rifled cannon, the invention of Mr. Warry, armourer of the 
3rd Depot Battalion. The superiority claimed for the invention by 
Mr. Warry is the simplicity of the breech-loading action, with great 
facility in loading, and the rapidity with which the new description 
of gun can be fired. The inventor of this kind of ordnance has 
offered to take any gun now in use in the service, which he will 
rifle and convert into a breech-loader at comparatively trifling 
expense, his object being to satisfy the Government that the whole 
of the field pieces and ships’ guns now in use can be made available 
for that purpose. 

Sream Passencer Car.— The Philadelphia Jnquirer contains a 
notice of a steam passenger car built in that city for a southern road, 
It is 37 feet long, has thirty-six seats, a baggage room 6 ft. square, 
with a saloon and mail room. The machinery is on a platform in 
front of the var, and acts upon the drivers by means of gearing, 
which it is said runs so smoothly and noiselessly that no one would 
suspect the mode of applying the power, Coal is used for fuel, 
which is also on the platform in bunkers, and within arm’s-length of 
the engineer. The water is held in a tank under the baggage room, 
and coal and water are carried for twenty-five miles, The speed 
attained was at the rate of 28 miles per hour. The running time to 
Bristol was forty-five minutes; to l'renton, eighty minutes, includ- 
ing stops. Time from Trenton to Kensington depot—thirty miles 
—sixty-eight minutes. The entire weight of car, with fuel and 
water for twenty-five miles, is only eleven tons. The economy of 
this arrangement is such that, an engineer and conductor only are 
required to manage it; the conductor, when necessary, acting as 
brakesman ; but a powerful brake is at the engineer's hand, to be, 
operated the moment of shutting off steam, and the distance in 
which it can be stopped when running at full speed is very short. 





It is stated that the coal consumption will not exceed 7 Ib. per mile 


In this manner the upper heading, or the upper 8 ft. of the tunnel, | run, 








THE ENGINEER. 





May 3, 1861. 








MILLER’S BREAKWATERS, PIERS, AND QUAYS. 
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Tus invention, by Daniel Miller, of Glasgow, relates to the 
arrangement and construction of breakwaters, piers, quays, sex walls, 
the submarine works of fortifications, and other generally similar 
structures, particularly where these works are to be made in deep 
water, One mode of operation has for its object the construction of 
these works without the necessity of forming coffer dams, to enable 
the work to be built on dry ground, or to employ diving apparatus 
for the purpose of laying the stones under water. ‘The way in 
which this is effected is by putting down guide piles, frames, or 
standards, either of iron, wood, or other suitable material in the line 
of the face of the wall or other structure which is to be built, at such 
distances apart as may be suitable. On these piles, standards, or 
guides, blocks of stone to form the face of the structure having 
holes, grooves, or projections corresponding with the size and shape 
of the piles or standards bored through them or formed on them, are 
threaded over or run down in succession, thus forming a facing or 
encasement of stone any distance under or above water, as may be 
required, which facing may be backed up with concrete or other 
suitable material, enclosed at the back by piling, or otherwise, so as 
to form a solid structure. Means are taken by guide plates, or 
otherwise, to ensure the accuracy of the positions of the piles or 
standards, so as to enable all the stones to be prepared of the proper 
sizes previously to being lowered into their places, The piles or 
standards may be tied across or framed so as to add to the strength 
of the structure, 

Another mode of constructing the works is by building them in 
sections in a caisson or box framing, a kind of coffer dam, the sides of 
which are formed of a number of distinct frames or divisions. These 
frames or divisions are so constructed so as to be easily removable 
after a section of the work has been completed within it, and then 
put together again, and by thus reforming the caisson to enable 
another section of the work to be built within it. The caisson may 
be built on a slip, or in a dock, or in such other way as may be most 
convenient. The bottom of the caisson is formed of a strong plat- 
form or floor of timber, having a framework of beams surrounding 
it. The sides of the caisson are formed of a series of distinct frames 
or divisions covered with planking, and caulked. ‘These are set up 
on the platform forming the bottom, and are bolted down to the 
beams of the platform, the joinings being caulked. They ave also 
bolted to each other and caulked, so that when all the parts are put 
together a water-tight caisson is formed, The connecting bolts or 
fastenings are made to be unscrewed, unkeyed, or otherwi:e un- 
fastened, so as to allow of the whole structure being easily taken 
asunder, Struts and braces, which are also made to be 2asily 
removable, connect and stiffen the sides. A number of tubes or 
wells for the purpose of allowing concrete or other packing <o be 
passed through the bottom are fixed to the floor, pod rise to above 
the high water mark, The caisson having been fitted together is 
floated to where the work is to be constructed, and sunk in the 
proper position. Concrete or other packing is put down 
thruugh the wells or tubes so as to form a solid foundation 
under the floor, The water is then pumped out of the 
caisson, and the masonry of the structure commenced to be 
built on the floor or bottom. When the masonry of this section of 
the work is completed so far as to allow of the removal of the 
caisson, the different bolts which connect the sides to the bottom, 
and the frames forming the sides to each other are unfastened, when 
the whole of the sides fall with the separate pieces, and the different 
frames are taken away to be again put together to form the caisson 
for building another section of the work. ‘The bottom of the caisson 
remains, forming the platform upon which the masonry is founded. 
The different sections of breakwater, quay, or other structure built | 
in the caisson are joined together after the caissons have been 
removed by sliding down blocks of stone in grooves previously 
formed at the ends, so as to form a solid facing, which may be 
backed up by concrete or other material. In this way a continuous | 

pier, breakwater, quay, wall, or other structure of any length may 
%@ formed by one of those caissons or movable coffer dams, but 
more of them may be employed if found necessary. 

Fig. 1 is a transverse section of one mode of constructing a | 





breakwater, pier, quay, or other generally similar structure accord- | 
ing to these improvements; Fig. 2 is an elevation, partially in | 
section, of one face of the structure; the line 1 corresponds to the | 
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sectional portion of the outer wall, shown to the left of Fig. 1, and 


the line 2 to the right-hand portion of the Figure. ‘The line 3 in 
Fig. 1 shows the direction of the sectiona parts delineated in Fig. 2; 
Fig. 3 is a horizontal section of a portion of the structure taken 
through the line 4, Fig. 2; Figs. 4 and 5 are an elevation and 
transverse section showing other modes of constructing sea walls 
according to these improvements. 

In constructing a breakwater, pier, or quay according to these 
improvements, the bed of the sea or river where the structure is to 
be built may be first deepened, as may be found necessary, in the 
line of the intended structure by means of a dredging machine, to 
form a channel for receiving a foundation or layer of concrete, or 
hydraulic cement. A number of wooden piles A are driven and 
arranged in the line of the intended work, and at any convenient 
distance asunder, they are driven as nearly as possible at the same 
augle as is intended to be given to the walls of the structure to be 
erected. These piles are for the purpose of fixing and setting in 
position the guide frame B, which consists of balks of timber 
arranged in two parallel lengths, and united by the cast-iron 
guides C, or other suitable attachments. On the upper side of the 
frame B the flanges of the guides are let into the frames, so as to 
present an even surface throughout its length. The guide frame B 
is brought up to the outside of the piles A, which are supposed to 
stand considerably above the surface of the water, and when in this 
position the buckles D are passed round the piles A, and are attached 
to the frame B. The frame is then lowered down under water in 
any convenient manner, and set on the bed of the sea or river, or 
on to the artificial foundation formed for the purpose. When in this 
position wooden keys E are driven in between the buckles D and 
the inner faces of the piles A, so as to connect the frame B firmly 
to the primary piles. When the guide frame is properly fixed in 
position it forms a correct gauge for the subsequent operations. The 
guide piles F are then lowered into the water, and are brought one 
by one over the guides C, and when the lower extremity has passed 
into the guide the pile is driven down. These piles may be formed of 
wood or iron, but preference is given to the latter material. The piles F 
are designated guide piles, because they serve to guide down into their 
proper position the several blocks of masonry which form the outer 
walls of the structure. The guide piles F are arranged at convenient 
distances asunder, this distance being made to suit the length of the 
blocks of stone of which the walls are to be formed. The blocks of 
stone G are made of uniform length ; each block has formed at the 
ends a rectangular groove, equal to the width of the guide piles F, 
and in depth equal to half the thickness of the pile. The several 
stones as they are to be deposited are raised by means of suitable 
tackle or hoisting apparatus above the piles F, to admit of the stone 
passing down between its pair of guide piles. The vertical grooves 
in the ends of the stone admit of its readily sliding down between 
the piles, whilst they serve to guide it accurately to its predetermined 
position. ‘The upper courses of masonry may in like manner be laid 
with great rapidity and precision. A number of rectangular blocks 
H are prepared ; these blocks have a central aperture made in them 
to admit of their sliding freely down the guide piles F. The blocks 
H have alsoa dovetail groove formed at each end; a number of these 
blocks are slid down over the piles F until the accumulated number 
reaches to about the surface of the water. ‘These blocks now form 
guides for placing in position the intermediate blocks 1, which are 
formed with dovetail ends corresponding to the groove$in the guide 
blocks H. The pillars of masonry formed by the blocks H serve to 
guide the blocks I down to their proper position, and in this way a 
solid, smooth, and well jointed sea wall is quickly raised. If pre- 
ferred, the dovetails and grooves may be reversed, that is to say, the 
grooves may be formed upon the guide blocks H, and the dovetails 
or projections on the intermediate blocks I. As the wall is formed, 
concrete or other suitable material, as shown at J, is deposited at the 
back of the wall inanyconvenientmanner. Afterthe guide blocks have 
been arranged on the piles as high as thesurface of the water, they have 
fitted to each of them an iron cap L, having a laterally projecting 





| socket-piece to receive the end of the tie rod M, which is keyed or 


otherwise secured to the socket. These rods serve to bind the whole 
of the structure together at the upper part. Or, instead of this 
arrangement, timber may be used for the purpose. In this case it is 
preferred to attach to the piles A lengths of timber N, extending 
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longitudinally, as shown in the plan Fig. 3, and to the guide piles FP 
transverse stringer pieces O, thus binding the whole firmly together. 
When the dovetailed system of masonry has been carried up to the 
level of the water-mark, or to the top of the guide piles F, the 
further building of the wall, as at P, may be carried on in the usual 
manner, 

Another mode of constructing sea walls and other generally 
similar structures is delineated in Figs. 4 and 5, Fig. 4 being a front 
elevation of the sea wall, and Fig. 5 a transverse section of the same, 
taken on the line 5, Fig. 4. The guide frame B is, by preference, 
formed of double balks of timber laid closely together, and rec- 
tangular openings are made in the frame to receive the ends of the 
guide standards F, These standards are, by preference, formed of 
cast-iron, the lower flanged end of each fits into the sockets formed 
in the guide frame B. The blocks of stone forming the lower 
course of masonry G are made with a groove at each end, to admi 
of their being guided down to the frame B by the standards I’. The 
next course H are made with rectangular openings in the centre, to 
admit of their being slipped over the guide standards, and run down 
to the required position. 

Increased rigidity may be given to these structures by the modifi- 
cation shown in the right-hand position of Figs. 4 and 5; in this 
arrangement the guide standards are placed nearer together, and 
two openings are formed in each block of stone. The blocks are 
made to break bond with each other by passing one course of stones 
F, so that each pair of standards pass through the block, as shown 
at G!, In the succeeding course of masonry the blocks are passed on 
to the next pair of standards, as at H', which brings the abutting 
ends of this course of blocks over the centre of the blocks G!, and 
so on throughout the structure. 








Cuarn Cantes.—A number of long and short lengths of 2-in. 
chain cables, manufactured by Messrs. Wood Brothers, of Chester, 
and Messrs. Park and Co., of Dudley, were tested on Friday and 
Saturday last in the hydraulic testing-house at Woolwich. The 
whole of the cables withstood the test well, and all bore nearly 
double the strain required by the Admiralty regulations—namely, 
72 tons, those of Messrs. Park’s and Co. giving way at 121} tons, or 
at about 19 tons 6 ewt. per square inch, while those of Messrs. Wood 
resisted to 130 tons’ strain, or 20 tons 14 cwt. per square inch, and 
broke only at that point. Messrs. Wood's cables were stated to be 
manufactured of Welsh iron; and those of Messrs. Park of Stafford- 
shire iron. The trials were pronounced to be highly satisfactory 
and extremely creditable to both firms, and the fullest approbation 
was accorded to each of the exhibitors, the authorities expressing at 
the same time their conviction that each cable would fully answer 
all the purposes required under any stress of weather. Messrs. 
Park’s links, of an oblong shape, were accorded the preference, 
Messrs. Wood's being an oval form of link. 

Virat Statistics or 1860.—The Registrar-General for England 
has issued his annual tables of the number of births, deaths, and 
marriages in 1860. The number of births and deaths had been 
already stated in the last quarterly report, but the number of 
marriages (170,305) had not then been ascertained. It is larger 
than in any previous year; the nearest approach to it was in 1859, 
when the number was 167,723. The births in 1860 (683,440) were 
fewer by 6,441 than in 1859, but that is the only year in which they 
were exceeded; the deaths (422,472) were happily less by 18,777 
than in 1859, and less also than in 1858, 1855, or 1854. Allowing 
for the estimated increase of population, the births in 1860 were 
slightly above the average rate of the preceding ten years, the 
marriages were more above it, and the deaths were still more below 
it—all movements in the right direction. As usual the first half of 
the year saw the greatest number of births, about 10 per cent. more 
than the last half, and the deaths in the first moiety were greater 
than in the last by the large ratio of 22 per cent. The last quarter 
was, as usual, the marrying season; there were 50,702 marriages, 
and only 35,198 in the first quarter. Lincolnshire is always a notable 
exception to this last rule; there the spring quarter is the chief time 
for marriage. The termination of the ordinary periods of service 
has, doubtless, much influence in this matter 
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‘0 CORRESPONDENTS. 


*," Covers for binding the volume can be had from the publisher, price 2s. 6a. 
each. 

*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
ahich, aster publishing their inquiries, we will forward any letters we may 
receive in answer. Such ansirers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. ao 

SrortsMAN.—We have not the address of the manufacturer of whom you 
inquire. 

N. D. Y.—Plate xvii. of Mr. Grantham’'s book on iron ship-building shows 
such a Jurnace. 

C. A. M.—If you will write to Capt. Norton, at Rosherville, Keut, he will answer 
all your questions. - ’ 

BRASS-FOUNDER.— We do not, at this moment, recollect having published any- 
thing concerning Mr. Carter's compressed air propeller. 

R. F.—We do not know of any plaa of rotatory engine worthy of commen- 
dation. Most of them will “work,” but the advantage, expecially after a 
short use, is very dubious. Mr, Scott Russell ouce wrote a paper on rotatory 
engines, which paper is now, we believe, out of print. It did not leave room 
Sor any further arguments in their behaly. ’ R 

Parriot.—Are you in your senses 7 To fill up the Irish Sea, taking its average 
depth az 100 yards only, would require move than 30',000,\.00 cubic yards 
ner square mile. Even at less than 1s, per cubic yard the cost of the Lind so 





yecovered would exceed £1,000,0.0 per square inile. tynouth Breakirater, a 
mile long, about one-eighth of a mile wide, and ouly 80 Jt. high, cost 
£1,500, 000. 


R. G. R.—Most gladly would we inform you what is “the best composition 
Sor preserving stone-work exposed to the weather,” but so yar from knowing 
which is best we do not know even which is best worth trying. A cowmmittee is 
now sitting to ascertain the cause of cud the means of arresting the decay of 
the stoue of the Houses of Parlisment. There ave numerous stone doctors, but 
how fur you can vely ou their knowledge of lithology we should wot like to 


sau. 





A PROBLEM IN THERMO-DYNAMICS. 
(To the Editor of The Engineer.) 
Sir,—I desire to ask the following question through your columns :—If a 


supposed that no heat is lost or gained by radiation or conduction—in com- 
pressing this expanded volume back to its original volume, will the tempe- 
rature and pressure be the same as it originally was, or will it be different ? 
Corporation-road, Middlesbro’-on-Tees, J. G. 
April 30th, 1861. 





IRON MEN-OF-WAR. 
(To the Editor of The Euagineer.) 











THE ENGINEER. 
also. Mr. Russell, I believe, says a bow must be of such a length for such a 
speed. I don’t understand this, but I can understand that a stern or the 
stern lines must be of a certain length for a certain speed, or the water will 
be drawn after the vessel. In a controversy between Mr. Atherton and 
Mr. Cheverton, in the Mechanics’ Magazine, the first a practical man, and 
the other, I presume, an amateur, the amateur seems to have had the best of it. 

Birmingham, April 27th, 1861. Ricuarp Bacu. 


[The abstract of Mr. Russell's paper, Jurnished to us by the Secretary of 
the Lastitution, contained as much of it—we believe—as will be allowed to 
apperr, before the publication of the next volume of the “Transactions.” Those 
interested in the matier must look forward, therefore, to the official publication 
of the paper in extenso, ix order to learn is veil contents. —Ed. B.] 


LENGTH OF A CYCLOID. 
(To the Editor of The Bagineer.) 


Sin,—In reply to the letter in Tue Esererr of April 19th, from 
Mr. E. A. Leonard, I beg to suggest to him that the length of any curve 
will be found by the following rule :— 

Let l be the length of an are of any curve, then the differential of J is 
equal to dl. 

This, expressed by the co-ordinates x y, gives the following equation :— 

dl= J/ (dF +d 2) . ° + Ie)to 

The length of J is then found by integration of this equation between the 
limits given by the required length of the are. For a certain curve « and y 
are to be expressed by its equation. 
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In our case the curve isa cycloid. Its differential equation is, when the 


a a 4 . | diameter of its producing circle A is equal to D, 
volume of air at a certain temperature and a certain pressure is allowed to | 
expand to a certain degree, and does work in so expanding, and it be | 


jean? eS ee ae 
a/ (by—”*) 

To find / (d x? + dy®) from the equation 2, take the’second power of this 

equation, add to both sides of the equation / y*; after proper reductions, 





| take the square root of it, as shown in the following ;— 


Sir,—In your last number I explained how iron-cased ships may be | 


pierced with steel bolts charged with liquid fire. 

Those who object to the use of bolts which necessitate the use of rifled 
cannon, may pierce iron-built men-of-war by using shot 13 in. in diameter, 
having a chamber 1 in. diameter, and reaching 7 in. or 8 in. into the shot, 
this chamber to be charged with liquid fire. Mr. Horsfall’s monster cannon 
throws shot of the above size. I prefer the liquid before all other combus- 
tibles for charging shells, because it ignites on the voluntary principle. 

Rosherville, May 1st. —— J. Norton. 

THE VARIABLE BLAST PIPE. 
(To the Editor of The Engineer.) 

Sm,—Could you give me any information as to where I would be most 
likely to find the earliest published statement of the invention of the 
variable blast pipe in locomotives ? Ricuarp WILLiAMs, 

Neweastle-on-Tyne, April 27th, 1861. 


[We would be glad if any of owr correspondents could assist us ia answering 


Mr. Williams’ inquiry. In America, Mr. Ross Winans, the builder of the | 


famous * Cigar steamer,” has been recovering £300 per locomotive, as damages 
Jor an infringement of his patent variable blast pipe, the invention of which, 
according to his patent, dates back no farther than 1840.] 





SUPERHEATED STEAM. 
(To the Editor of The Engineer.) 


Sir,—In superheating steam for condensing engines do they not require 
an increase of water for condensing the steam in proportion to the heat 
added? A 
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The limits between which the integral of this equation is to be taken 
for an are from C to any point M of the curve will be for 
The point C—y = 0, x = 0, andl =o, 
~s »M youyr=z,ani=l, 
Then we have, by substituting this in equation 3— 
1 c Y dy 2D—2 D@ ) (4) 
=2 =ov—se —y . . 
o VWO-» v 


In the case where y is equal to D, / is equal to the are C D by equation 4, 
is then— 


i=Cv=2D 


The are C D C, is equal to 2 C D, or equal to 4 D. 
Then the length of the are of a cycloid is four times the diameter of the 
producing circle A (or wheel). 


Bolton, April 2ist, 186). 0. T., C.E. 





MEETINGS NEXT WEEK. 
InstiTUTION OF CivIL ENGinEERS.—Tuesday, May 7th, at 8p.m. Con- 


| tinued discussion “ On the National Defences.” 


On the coatrary, less injection is required with superheated steam, because a less | 


weight of steam is used for a given pressure, anil because the specific heat of 


steam is so low that the heat absorbed in 109 deg. of superheating is but about 
one-third that required to raise the same weight of water 100 deg. The small 
qu intity of injection water required has been for_a long time urged as one 
of the principal advantages of superheated steam.] 


DRAINING COAL PITS. 
(To the Editor of The Engineer.) 

Sin,—In reply to your correspondent “ Miner,” in Tne Exaixeer of the 
26th April, I 1or myself do not see the error to which he refers. If he will 
refer to ‘‘ Enquirer's” letter, he will find that in the diagram A D represents 
the shaft or pit, B the point where the shaft cuts the coal, and that the 
sump D is shown deeper than the point C ; and if he will read my letter, he 
will see that it concludes with the words—“ Of course the sump was deeper, 
or on a lower level than the lowest point to be drained.” The depth of the 
sump is of no consequence ; it is merely a question of placing the pump 
barrel lower down in the sump. Of course the action of the syphon is 
simply pumping ; inasmuch as the water, in this case, has all to be pumped 
after passing the syphon. But the syphon has advantages. The water 
could not be pumped from the point C by a pump barrel at B, for the reason 
mentioned by ‘‘ Miner ;” it would have to be placed in the gate-road B C, 
and would require the motion to work it transmitted through a bell-crank 
lever and rods, so that the syphon is the simplest expedient. 

Manchester, April 27th, 1861. Perer J. Livsey. 





STEAM ENGINE GOVERNORS. 
(To the Editor of The Engineer.) 

S1r,—Having noticed the paragraph in your ‘‘ Notes and Memoranda” of 
the 18th inst. respecting the governor, I beg to say that it is equally as 
immaterial as to the length of the arms as to the weight of the balls, as 
neither have anything to do with the speed. B. F. Morrison, 

Grand Junction Works, Northampton, April 25th, 1861. 

P.S.—Will you oblige me by publishing the above ?—B, F. M. 
| We publish Mr. Morrison's letter at his request. The vertical distance frcm 

the pout of suspension of governor balls to the plane in which they revolve is 

invariable at any given speed, provided the balls be free to follow the inpulse 
of centrifugal jorce, and to drop jreely when that Jorce ceases. For 
instance, for a governor making eighty revolutions per minute, the distance 
between the point of suspension and plane of revolution would be 54 in., 
neither more nor less. Now, in order to ensure a proper action on the throttle 
valve, it is not desirable that the arms, when extended, be inclined inmore than 

45 deg., in which case their length becomes also ax exact quantity. If allowed 

to diverge until they became nearly horizontal, their length, at this speed, 

might be inginite, but they would not act properly on the throttle.—Ed. E.| 





FRICTION UNDER STEAM. 
(To the Editor of The Engineer.) 


Sir,—Time, your valuable space, and the temper of your correspondents 
“L. O.” and J. Paton, have all alike been lost in the unnecessary contro- 
versy about friction under pressure. F 

The common sense construction of your simple statement of fact, one 
would imagine, could call for no dispute. But as the discussion was opened 
professedly for the benefit and safeguard of “‘voung engineers,” I think it 
would be a kindness to those juveniles if John Paton would explain the 
particular circumstances under which brasses change their shape. I never 
met with brasses that were addicted to this habit, but I have known bear- 
ings, set with the greatest accuracy to “line and level,” require a slight 
shifting in posiuon, in order freely to accommodate a shaft whose weight 
was lowered upon them. ‘i 

So far from the fact that J. Paton’s being unable to force his indicator piston 
down into the cylinder was a proof that no oil was between the surfaces, it 
was the very presence of the oil that caused the tightness. The film of oil 
adhering to the edge of the piston made it fit air-tight in the cylinder: and 
there being no open vent at the bottom, “all the force he judged it safe to 
apply” could not compress the air. J.B.C 

Cork, April 30th. -- , 

THE WAVE LINE. 
(To the Editor of The Engineer.) 

Sir,—I have been anxiously waiting for a reply to “G 
ham, as to what the “ wave line” means, and I see by your last a reply to 
“J. E. R. ;” but this surely is not what either “‘G. E. B,” or “J. E. R.” want 
to know. All you have stated has been given by Mr. Moy and others 
What did Mr. Russell say at the last meeting of Naval Architects? You 
have given us all at the previous meetings, and that was all stale. What I 
would like to know is not particularly about the bow, but the stern lines 


E. B.,” Birming- 











Socizty or ENGINEERS.—Monday, May 6th, at 7 p.m. Continued discus- 
sion on Mr. Perry F. Nursey’s paper ‘* On Superheated Steam ;” and ** On 
the Manufacture of Lron,” by E. Riley. 

Society or Arrs.—Wednesday, at 8 p.m. ‘On the Trade and Commerce 


| of the Eastern Archipelago,” by Mr. P, L. Simmonds. 





Advertisements cannot be quaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
under is halj-a-crown, each line asterwards, sixpence. The line averages 
nine words; blocks ave charged the same rate Jor the space they fill. AU 
single advertisements Jrom the country must be accompanied by stamps in 
paynent, 


Tuk ENGINEER can Le had, by order, from any newsagent in town or country, 
and at the various railway stations; or tt can, if preserved, be supplied 
divect from the ajice ou the Jollowing terms :— 

Half-yearly (including dowhle number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
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will be made. 
TuE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, MR. Bernanp Luxton ; all other letters 
and communications to be addressed to the Editor of Tuk Exainner, 163 
Strand, W.C., Loudon. 
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TIIGH PRESSURE CONDENSING ENGINES. 


AMONG the papers announced to be read yesterday, 
before the Institution of Mechanical Engineers, at Birming- 
ham, was one by Mr. Perkins, of Francis-street, Gray’s-inn- 
road, on the working of steam engines at a maximum 
pressure of 600 Ib. per square inch. J*or some months past 
Mr. Perkins has been working an engine at pressures 
approaching this limit, and he has, with steam of 350 Ib. 
expanded twelve-fold and condensed, reduced the expendi- 
ture of coal to rather more than 1 }b. of coal per hourly 
horse-power. Asa generator he employs an arrangement 
of water-tubes, so disposed as to form a suitable enclosure 
for the fire, a number of the tubes being made to serve also 
as fire-bars. ‘These tubes are not lap-welded, as we might 
expect them to be, Mr. Perkins having convinced himself 
that, with a sufficient thickness of “skelp,” the butt joint 
is best. ‘They are 2} in. in diameter internally, and j in. 
thick, andare capable of withstanding pressures of 20,000 lb. 
or nearly 10 tons per square inch. ‘The generator, 
which evaporates some 30 cubie fect of water per hour, is 
said to convert 103 lb. water into steam of the highest 
pressure for every pound of Welsh anthracite burnt. The 
engine has three single-acting cylinders, the piston rods of 
which are connected in common to a single cross head, the 
stroke of each piston being 12 in. The first cylinder into 
which steam is admitted, at a pressure varying from 250 lb. 
to 600 1b. per square inch, is 6-in. bore and 1} in. thick. From 
this cylinder the steam, partially expanded, is exhausted 
into a 14-in. cylinder, and from this again into another 











14-in. cylinder, the latter only being in communication with 
the condenser, and the three being placed vertically and in a 
row, over the crank shaft. The steam acts against the 
lower side of the small piston and the second 14-in. piston, 
and upon the upper side of the piston in the intermediate 
14 in. cylinder. A flue, in the circuit of the chimney of the 
generator, is carried around the cylinders and valve boxes, 
to prevent, as far as possible, the condensation of the 
steam, which is not superheated. That considerable con- 
densation does occur is evident, however, both from the 
known excess of steam admitted to the cylinders, in a given 
time, beyond their calculated capacity, and from the fact 
that the eylinders never require fabeiecticn. The steam is 
finally discharged from the third cylinder, at a pressure of 
from 10 lb. to 20 Ib., into a surface condenser of the con- 
struction illustrated elsewhere in our present number. The 
total indicated power, at say 95 revolutions, is about 60-horse 
power, and the consumption of coal for this power from 
70 Ib. to 75 Jb. per hour. 

Many of our readers may have read how Jacob Perkins, 
the grandfather of Mr. Loftus Perkins, generated and 
worked steam of 1,500 Ib. per square inch. Dr. Alban, too, 
worked an engine in London, at a pressure of steam of 
1,000 lb. As for the mere generation of steam, indeed, its 
elastic force is almost illimitable, and it is related of Jacob 
Perkins that he actually maintained iron pipes at a dull red 
heat while water was kept circulating through them! Taking 
the common temperature of the iron and water as being no 
more even than 800 deg. the pressure must have been 
something enormous, probably 6,000 Ib., or more, upon the 
square inch. If the fact, approximating to a law, that the 
pressure of steam is doubled for every addition of about 
39 deg., and which holds good at moderate pressures, is 
applicable beyond 450 deg., at which temperature the 
pressure is almost exactly 450 Ib., the pressure at 800 deg. 
would indeed have been very far beyond the seahallle 
strength of the apparatus with which the experiment was 
made, notwithstanding the fact that iron retains at least 
three-fourths of its cohesive strength at a dull red heat. 

Steam of 1,000 Ib. pressure has a temperature of about 
500 deg., or not much above that to which steam is 
frequently superheated. The temperature of the steam 
worked by the present Mr. Perkins is from about 430 deg. 
to 460 deg., a not only is his packing uninjured, but his 
high pressure as well as his low pressure cylinders require 
no lubrication. As to safety, it is not, of course, the mere 
intensity of pressure per se that induces danger, but the 
relation of the pressure to the resisting strength of 
the confining vessel. A tube which, from its small 
diameter and great comparative thickness, can withstand 
a pressure of 20,000 Ib. per square inch, is evidently in 
less danger of rupture under a pressure of 1,000 Ib. per 
square inch, than a 3-ft. boiler formed of j-in. plates, with 
single rivetted seams, would be under a pressure of 100 
lb. per square inch. The pressure at which such a boiler, 
if made of iron of average strength, would burst, would be 
about 700 lb. per square inch. A pressure, too, of even 
1,000 Ib. per square inch is many times less than that 
generated at every discharge of a rifle or piece of ordnance. 
The explosive force actually exerted against the pro- 
jectile of an Armstrong gun is probably not less than 10 
tons to the square inch, or more than twenty times greater 
than the highest working steam pressure now under con- 
sideration, and yet these weapons are considered dangerous 
to those only against whom they are directed. While, 
therefore, the liability to rupture depends on the relation 
between the bursting pressure and the powers of resistance, 
and not upon the intensity of the pressure alone, it may be 
said, broadly, that in the manner in which extreme steam 
pressures are now generated, there is the certainty that 
explosions, even when they occur, will be practically 
harmless. A 2-in. tube, partly filled with heated water, 
may be burst, and, too, with a smart report ; but the explo- 
sion will not endanger a contiguous wall laid a single 
brick in thickness. ‘To produce a destructive boiler explo- 
sion there must be a considerable mass of heated water, 
with a clear space over it, so that when, on the sudden re- 
moval of the pressure, as by the rupture of any weak part 
of the boiler above the water-level, this water may, before 
striking against the shell above it, have acquired the 
momentum which the steam disengaging from it will, in 
such case, produce. There are water-tube boilers, working 
at the Crown Tube Works at Wednesbury, in which imper- 
fect tubes have burst under pressures of more than 100 Ib, 
per square inch. In each case the failure was no less than 
a “ boiler explosion,” yet the only result produced was the 
extinction of the fire and the stoppage of the engine. All 
who have had to do with water-tube steam generators are 
aware that such a thing as an explosion of sufficient violence 
to overthrow buildings, or to project heavy masses to a great 
distance, is absolutely out of the question. Like the explo- 
sion of a gun barrel, under a pressure of many thousand 
pounds per square inch, the injury is communicated to a 
very short distance only. Without the presence of hot 
water, the explosions of steam apparatus would be very 
harmless affairs. Many a steam cylinder cover has been 
broken under the blow of the steam; but we never heard 
of a steam cylinder exploding with destructive violence, 
at least, with anything comparable to that with which the 
explosion of a very small boiler of the ordinary kind, with 
even ten or twenty gallons of water in it, would be at- 
tended. As a rule, low pressure boilers generally produce 
the most destructive results by explosion, because of the 
greater quantity of water which they contain; while as 
for the water-tube generators, under steam of 1,000 Ib. per 
square inch, there is every reason to believe that the Man- 
chester Boiler Assurance Company might insure them, 
with a good profit, under their very lowest premiums. 

We have mentioned Mr. Perkins’ engine chiefly because 
its working is calculated to familiarise engineers with those 
higher standards of steam pressure to which modern prac- 
tice is so rapidly tending. At the same time high pressure 
steam has but little, if any, advantage over low pressure 
steam, except that due to its greater expansibility. If, by 
proper expansive working, the highest effect of steam of 
any given pressure may be attained in practice, then the 
higher the pressure of steam the better, as an expansion 
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of one thousand-fold is, theoretically, many times 
more economical than one of three, four, or even 
twelve-fold. If, however, from any insuperable diffi- 
culties in the way of carrying out extreme expansive 
working, it is to be limited to three, six, or, at the 
most, twelve-fold, there can be comparatively little and 
perhaps no advantage in steam of a pressure greater than 
150 Ib. on the square inch. In ordinary engines, with 
steam of from 15 lb. to 30 lb., a —— earlier than 
half stroke is, in most cases, attended with a positive joss, 
the exceptions being Cornish engines. Until, by super- 
heating and with a rapid speed of piston, expansion 1s 
economically carried out to something like the extent to 
which theory invites us, there cannot, it may be admitted, 
be any great advantage to be derived from high pressure 
steam other than that obviously due to the greater com- 
pactness of the machinery in which it is worked. The 
economical results attained by Mr. Perkins, with pressures 
of from 350 1b. to 600 Ib., have been also attained by other 
engineers with a pressure of 100 lb. only. The latter 
pressure may, of course, be considered “high,” but it 
is, we think, the lowest with which an uniform working 
under 2 lb. of coal per horse-power per hour can be at- 
tained. If Mr. Perkins can succeed in preventing the ex- 
cessive condensation of his steam within the cylinders, 
even this rate of expenditure may be diminished, probably, 
more than one-half. 


SUSPENSION BRIDGES. 


Wirnovur going back to the rope bridges of the 
Chinese and the Indians, the erection of a suspension 
bridge across the Tees, in 1741, is a sufficiently early 
instance of the introduction of such structures. In 
this case the span was but 70 ft., and the footway, sus- 
vended at a height of 60 ft. above the stream below, was 
bat 2 ft. wide. It was not, however, until Telford reported 
upon the practicability of a bridge at Runcorn Gap that 
the suspension principle attracted any considerable atten- 
tion. The widest span of bridging then standing in 
Britain was that of 236 ft., over the Wear, at Sunderland, 
although Mr. Rennie had just completed his design for 
Southwark bridge with its centre span of 240 ft., 
and he had also pe an -iron bridge, with three arches 
of 350 ft. span each, for the Menai Straits. Telford’s 
design, therefore, for a bridge over the Mersey, with a 
single span of 1,000 ft., and two side spans of 500 ft. each, 
greatly surpassed not only the boldest works previously 
erected, but even his own gigantic conception of a cast- 
iron arch of 600 ft. clear span on the site of old London 
bridge. When, however, we distinguish such a design as 
one of great boldness, it is not to be understood that the 
designer had ventured nearer the limits of safe resistance 
of iron than the most orthodox engineer would now do. 
No part was to be loaded beyond 10,000 Ib. tension per 
square inch of section. Confining himself to, this limit, 
Telford naturally preferred a system which admitted of 
spans of even 1,500 ft. to the arch which, although, 
theoretically capable of extension to spans, in cast-iron, of 
several thousand feet, is, limited, practically, by the diffi- 
culty of lateral stiffening, and by that of providing sufti- 
ciently solid abutments, to spans of but a few hundred fect. 
The girder had not been employed, in Telford’s time, to 
any considerable extent ; but when we consider that in one 
of its best forms, that of a wrought-iron tube with cellular 
top and bottom, a girder proportioned like those of the 
Britannia bridge would only bear its own weight over a 
span of 1,570 ft., and that the Britannia tubes, if extended 
in length simply, without being correspondingly deepened 
and thickened, would break down at a span of 850 ft., it is 
hardly probable that Telford would have preferred such 
girders to asystem which is capable of spans of at least 
4,000 ft., and, if the chains have no load beyond their own 
weight, to 7,500 ft. or 8,000 ft. before breaking down. Mr. 
‘dwin Clark, whose work on the Britannia and Conway 
bridges may be considered as an authoritative declaration 
of the views of the late Robert Stephenson, and who has 
calculated the spans, above mentioned, at which a tubular 
girder would break by its own weight, states that the 
1,570 ft. span would require a tube 100 ft. high, 48 ft. 
wide, and weighing no less than 62,000 tons! An iron 
bar, welded together, or an iron wire, whatever its size or 
weight, provided its strength is at the rate of only 
50,000 Ib. per square inch of actual cross-section, would not 
break down until stretched over a span of at least 7,500 ft., 
provided the deflection of the bar or wire were one-fifteenth of 
the span. Inasmuch, however, as good iron wire, which has 
been and is likely to be still further employed in suspen- 
sion bridges, has an average strength of 100,000 lb. per 
square inch, the ultimate limit of wire spans may be con- 
sidered as fully 15,000 ft., or nearly three miles, and, even 
with an attached roadway, as at hea a mile and a-half. 
The strain upon a wire or chain cable, suspended at the 
ends and drooping with different amounts of deflection, has 
been ascertained experimentally, and is, besides, eesily 
calculable. There are but few suspension bridges in which 
the strain on the cables, at the towers, is as much as twice 
the actual weight of the cables and their suspended load. 
In Hammersmith bridge, the proportionate deflection of 
the chains of which is a fair standard for suspension bridges 
ere the strain on the cables, at the towers, is 1°857, 
or less than 1] times the weight of the cables (between the 
towers) and their suspended load. In the Niagara railway 
bridge the whole suspended weight, when the bridge 1s 
unloaded, is 1,000 tons, the strain produced by which is 
1,810 tons. This is the strain on the cable at the tops of 
the towers, although it is, of course, to be borne in mind 
that the supporting power of the cable is twice as great, 
with its two points of suspension, as it would be were it 
suspended from one point only and at the same curve. In 
other words, each half of the cable supports, separately, 
one-half only of the whole weight, and the actual strain of 
1,810 tons at each tower is produced by a weight of but 
500 tons. The strain produced by the “ half-spans” or 
end spans outside the towers, of Hungerford and Chelsea 
bridges are equal to that arising from the whole main 
span. The greatest strain on a suspension cable is always 
at the summits of the towers, and here the strain is due to 
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one-half of the suspended weight, between the towers, 
acting in a direction which is tangential to the curve of 
the cable where it meets the tower. The catenary so nearly 
resembles the parabolic curve that this direction may be 
almost exactly determined in the following manner :—At 
the middle of the span drop a vertical line trom the lowest 
part of the catenary curve. On this line lay off, below 
the centre of the cable or chain at its lowest point, a 
distance equal to the deflection of the cable, so that the 
vertical distance of the point thus found, below the points 
of suspension of the cable, will be equal to twice its deflec- 
tion. From this point draw diagonals, on each side, to the 
tops of the towers, or to the points of suspension of the 
cable. These diagonals will coincide with the line of strain 
at the summits of the towers, and by as much as each of 
these diagonals exceeds twice the deflection of the cable, 
will the greatest strain on the latter exceed one-half of the 
whole uniformly distributed weight suspended between the 
towers. In the Niagara bridge the span, between the 
centres of the towers, is 822 ft., twice the mean deflection 
of the two cables on each side (one being deflected 54 ft. 
and the other 64 ft.) is 118, and the diagonal of a right 
angled triangle, with sides of respectively 411 ft. and 
118 ft., is 426°6 ft. Then as the 118 is to 426°6, so is 
500 tons (the weight suspended by each half of the four 
cables collectively) to 1,817 tons, the total strain produced 
on the cables. ‘This result so nearly approaches the actual 
strain that the rule in question is preferable to the longer 
formula generally employed. 

The capacity of iron cables, when suspended between 
fixed supports, being once determined, and the results com- 
prehended practically by engineers, as they were more than 
forty years ago, it was natural that the suspension principle 
should have been extensively applied. The Galashiel 
bridge, of 112 ft. span, and the Peebles bridge, of 110 ft. 
span, were constructed in the year 1816; the Dryburgh 
bridge, of 260 ft. span, was completed in the following 
year, and that over the Tweed at Kelso, 487 ft. between 
the points of support of the chains, was finished in 1820. 
The Union suspension bridge, over the Tweed near Berwick, 
was completed also in 1820, its span between centres of 
towers being 449 ft. The Newhaven suspension pier, with 
three spans of 209 ft. each, was finished in the following 
year, and in 1823 was completed the Brighton chain pier, 
with four spans of 255 ft. In this year, also, M. Seguin, 
of Lyons, introduced wire as a material for the cables of 
suspension bridges. Hammersmith bridge with a clear 
span, between the centres of supports, of 422 ft. 3 in., was 
opened in 1824. ‘Telford’s principal work, the Menai 
bridge, which occupied upwards of six years in construc- 
tion, was completed in 1825. The distance between the 
centres of the towers is 579 ft. 10} in., the span of the 
catenary being 570 ft. The Conway suspension bridge 
measures 327 ft. between the points of suspension. The 
Montrose bridge, over the Esk, was completed in 1829, and 
the distance between centres of towers is 432 ft. Marlow, 
Norfolk, Micklewood, Broughton, and Twerton suspension 
bridges, with spans of from 103 ft. to 284 ft., were also 
erected at about the same time. A number of suspension 
bridges had also been erected, prior to 1830, in France. In 
1834, the Fribourg bridge, erected by M. Chaley, was com- 
pleted. This bridge has a span, between the faces of the 
towers, of 870 ft. 4 in., its cables being formed of 4,224 
wires, each 0°12 in. in diameter. ‘The Charing-cross or 
Hungerford bridge was ———— in 1845, the span of its 
catenary being 676} ft., and, although occupied only as a 
foot-way, its chains have a total cross sectional area near 
the towers, of no less than 312 in. This strength is 
to be increased one-half on applying the chains (which are 
soon to be removed from Hungerford) to the 703 ft. span at 
Clifton. We may notice here the bridge over the Dordogne 
at Cubsac, which consists of five spans of 400 ft. each, at 
an elevation of 125 ft. above the water. Next may be 
mentioned the suspension bridge erected by Tiernay Clark 
over the Danube, at Pesth. This bridge has a central span 
of 666 ft. besides two side spans. It was ten years in con- 
struction, being completed in 1849 at a cost of £622,042. 
A bridge of half the span, or 334 ft., had been erected 
twenty years before over the Danube, at Vienna. Mr. 
Charles Vignoles’ great bridge over the Dnieper, at Kieff, 
was completed in 1853, at a cost of £432,000. It has four 
spans of 440 ft., from centre to centre of towers, and two 
half spans of 225 ft. The suspension bridge at Glasgow is 
also a recent work, and Mr. Page’s Chelsea bridge is still 
more so. The late Mr. Rendel constructed a handsome 
suspension bridge also at Inverness. 

In America, the greatest suspension spans yet attempted 
have been executed, and others still larger are in progress 
or projected. Wire cables have been employed in all 
cases, in preference to chains. The widest span is that of 
1,043 ft., constructed by Mr. Serrell, over the Niagara 
river at Lewistown. The next is that of 1,010 ft., erected 
by Mr. Ellet over the Ohio river at Wheeling. The latter 
engineer erected one also of nearly 800 ft. span over the 
Niagara river, near the falls. This bridge, completed in 
1848, was subsequently removed to make room for the pre- 
sent railway and highway bridge, of 822 ft. span, erected 
by Mr. Roebling. The wire of the first bridge was found 
to be perfect after six years’ use, and was accordingly 
employed in the cables of the present structure. Mr. 
Roebling has another railway bridge of 1,224 ft. span, in 
progress, and he has projected one of 1,800 ft. span to con- 
nect New York and Brooklyn, and another of 2,600 ft., or 
nearly half a mile, in a single span, across the Mississippi 
river at St. Louis. Mr. R. M. Ordish, of Great George-street, 
has made a design for a bridge of half a mile span, across the 
Thames, below the Tower, and Mr. Peter W. Barlow has 
proposed one with a single span of 3,000 ft. across the 
Mersey at Liverpool. 

It is perfectly true that several suspension bridges have 
been either greatly injured or entirely destroyed by storms, 
whilst others have fallen in consequence of undulations, 
caused by the motion of carriages or the marching of troops 
over them. The Brighton pier and the Menai bridge 
were greatly injured by storms, and the little bridge at 


Broughton, near Manchester, fell in consequence of the 
motion imparted to it by the marching of a body of troops, 








all of whom were precipitated intothe water below, not one, 
however, being drowned. The Wheeling bridge, over the 
Ohio river, in America, was wrecked in a gale, and a sus- 
pension bridge at Newport, Kentucky, U.S., broke down 
under a passing load. In France, too, where a number of 
suspension bridges have failed, one recently broke down 
over the Garonne. In every case, however, of failure, the 
platform had no stiffening, and there was nothing to prevent 
the undulation of the chains or wire cables, In one storma, 
wave, estimated to be 16 ft. high, traversed the flooring.of the 
Menai bridge, the chains and platform rising and falling 
by that amount. The chains were not broken, however, a 
proof, in itself, of their ample strength. Had the plat- 
form been stiffened by a light girder, it is improbable that 
any extensive indulation could have occurred. Suspension 
platforms so stiffened are known to withstand the severest 
storms without injury, as also the galloping of mounted 
troops. Before the public opening of the Pesth bridge, 
the Hungarian troops crossed it in confusion, pursued by 
the Imperialists, and for forty-eight hours the platform 
was covered with a flying mass of horses and men. The 
Russian cavalry cross the Kieff bridge at a gallop. There 
is no check upon the speed of carriages crossing Chelsea 
bridge, except the intervention of the toll-taker before 
crossing at all. The Niagara railway bridge, after six 
years’ use, has been pronounced to be in perfect condition. 
The floor of this bridge, it must be admitted, is stiffened 
(in addition to the pair of continuous girders, 19 ft. 6 in. 
deep) by fifty-six wire stays, anchored to the rocks below. 
In applying girders to suspension bridge platforms, the 
weight is. of course, increased, and the limit of span 
theoretically reduced. Practically, however, there is ~ 
reason to believe that a trussed platform admits of much 
longer spans than where no stiffening is employed. Al- 
though the deflection of a trussed girder might, by itself, 
be excessive over a clear span of 1,000 ft., it is evident that 
this deflection must be considerably reduced by suspending 
the girder froma chain. Mr. Peter M. Barlow states, as 
the result of actual experiment, that, under all circum- 
stances, the combination of the chain and girder reduces 
the deflection of the latter to about one twenty-fifth the 
amount when standing alone. Professor Rankine states, 
as the result of mathematical investigation, that (by sus- 
pension from a chain), the defiection of the girder is re- 
duced to one twenty-seventh its amount when standing by 
itself. The practical results obtained in the working of 
the traffic over the Niagara bridge, the trussing of which 
is of timber, appear to bear out these deductions. Telford 
was of the opinion, moreover, that suspension bridges 
could be made available for any and all traffic, an opinion 
which was entertainedalso ky the late Mr. Rendel. The same 
opinion is held, also, we believe, by Sir W. Cubitt, Mr. 
Vignoles, and Mr. Page, and, most certainly, by Mr. Barlow. 
George Stephenson, and the late Mr. Brunel, professed much 
the same faith ; and the time is likely to come when it will 
be matter for wonder that any engineer ever held other- 
wise. 
ENGINEERING EDUCATION, 

GEORGE STEPHENSON, we are informed by his biographer, 
Mr. Smiles, delighted to occupy the brief intervals of leisure, 
which his engagement on the Liverpool and Manchester 
Railway afforded him, in testing the knowledge of his 
pupils—those especially “ who lived under his roof, and 
* constituted, as it were, part of the family.” He ques- 
tioned them upon the principles of mechanics. “ If they 
“were not ‘quite up to the mark’ on every point, there 
“was no escaping detection by any evasive or specious ex- 
“ planations on their part. These always met with the 
“ verdict ‘Ah! you know naught about it now, but think 
“* it over again, and tell me the answer when you understand 
“* it.’ If there was even partial success in the reply, it 
“ would at once be acknowledged, and a full explanation 
“ was given, to which the master would add illustrative ex- . 
amples for the purpose of impressing the principle more 
deeply upon the pupil’s mind. It was not so much his 
“ object to cram the minds of the young men committed to 
“ his charge, with the results of knowledge, as to stimulate 
“them to educate themselves—to induce them to develop 
“ their mental and moral powers by the exercise of their 
“ own free energies, and thus acquire a habit of self-think- 
“ ing and self-reliance, which is the spring of all true manly 
“action. In a word, he sought to bring out and invigorate 
“ the character of his pupils. He felt that he himself had 
“been made stronger and better through his encounters 
“ with difficulty ; and he would not have the road of know- 
“ledge made too smooth and easy for them. ‘Learn for 
“ * yourselves—think for yourselves,’ he would say—‘ make 
“* yourselves masters of principles,—persevere,—be indus- 
“¢ trious,—and then there is no fear of you.’ Not the least 
“ emphatic proof of the soundness of this system of educa- 
“tion, as conducted by Mr. Stephenson, was afforded by 
the after history of these pupils themselves. There was 
not one of those trained under his eye who did not rise to 
eminent usefulness and distinction as engineers. He sent 
them forth into the world with the spirit of manly self- 
help—inspired by his own noble example ; and they re- 
peated in their after career the lessons of earnest effort 
and persistent industry which his own daily life had 
“* taught them.” 

It would, we fear, be too much to expect any civil engi- 
neer in large practice, now-a-days, to take sucha paternal 
interest in the advancement of his pupils. The large mind 
and sympathetic nature of a Stephenson are all the more 
admirable because of their rarity, and we must, after all, 
be content to admit that neither is indispensable to the 
character of a skilful and successful engineer. The 
professional man who, without great powers of origination 
or analysis, and without a reputation for kindly feeling, 
has, nevertheless, secured a large and lucrative practice, 
may justly demand and receive a premium of a thousand 
guineas for a three or a five years’ pupilage, and it may be 
the pupil's own fault if he, at the end of his apprenticeship, 
be incompetent to enter upon a practice of his own. The 
“ young gentleman” may divide his time between the most 
unsuggestive reading, the most dilatory tracing, and the 
most assiduous smoking. Even thus he has the advantage 
of the Oxford,and the Cambridge man, who must devote, at 
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least, a few moments every day to “reading up” for exami- 
nation. The embryo engineer knows nothing of “ respon- 
“sions,” nor of the “little go,” nor the “great go. 
Whatever may be in store for him he is in no danger of 
being publicly “ plucked,” and as for “C.E.,” which may 
be equivalent to a degree, he takes it, not by grant, but 
as he would prefix “Mr.” or affix “ Esq.” to his patrony- 
mic. Anybody may be a “ C.E.” by leaving plainly written 
directions with his card engraver. In the United States of 
America there is a somewhat remarkable discrimination as to 
titles, inasmuch as it is most unusual for a gentleman to prefix 
“Mr.” to his own name, on his own card, notwithstanding 
that it is quite the ton to add “ Esq.” in the second or third 

rson, to the surname of an ostler or a policeman. In the 
United States, therefore, “C.E.” is meaningless, although 
every citizen, with some insignificant exceptions, considers 
himself competent to the discharge of the duties of a civil 
engineer, equally as well as those of President of the 
Republic. 

We are not discussing, therefore, either the curriculum 
or the system of study essential to the multiplication of 
“ C.E.s” of whom there are already hundreds too many. 
We are suggesting, instead, an inquiry as to the system 
under which we may best increase the number of civil 
engineers of whom, perhaps, there are not now enough. A 
mechanical engineer may achieve greatness with but little 
knowledge of civil engineering. ‘ Watt furnished an instance 
in point. But a civil engineer must either be born great, 
or have greatness thrust upon him, who gains renown in 
the absence of mechanical engineering ability. This neces- 
sity of mechanical knowledge might have been less 


imperative in the time of Smeaton, Telford, and 
the elder Rennie, all of whom, however, were fair 
mechanical engineers in their day. But, in the 


age of railways, steam navigation, and iron construction, 
the civil engineer who is at fault in such branches of his 
profession is little better than a pretender. The Stephen- 
sons and the Brunels were mechanical engineers par 
excellence, and there is no doubt that Sir John Rennie, 
if making few pretensions himself to a knowledge of engine- 
craft, would testify most heartily to the value of his brother’s 
assistance. Mr. George Rennie, indeed, deserves to rank 
among the most eminent mechanical engineers of the 
present century, even if upon no other grounds than as the 
builder of the first screw steamer, the Dwarf, in the British 
navy. Insisting upon, without, however, further dwelling 
upon the importance of mechanical engineering skill on 
the part of civil engineers, how, under the present dispen- 
sation of things, are they to gain a knowledge of the 
principles ? — or, more correctly, perhaps, the science of 
engineering? It will not be pretended that the “ young 
“ gentlemen” now inthe back offices of Great George-street 
are being systematically or even, on the average, sufficiently 
“put through their facings” in what we all understand as 
the science of the profession. Perhaps, like good writing 
and correct pronunciation in certain fashionable circles, 
all this knowledge of science is considered unnecessary. 
There are always any number of broken-down Cambridge 
men who are to be had for the asking (and £2 a-wecek), to 
work up the strains in bridging, the pressure on retaining 
walls, the moments of stability in piers, &c. &e. Why, 
then, interrupt the combustion of cigars for such trifles ? 
Here, however, we are forgetting the civil engineers in the 
persistence of the “C.K.” The former must go through it 
all, else he is only a “ C.E.,” and not a civil engineer at all. 
And for all this the ordinary mathematical course of the 
pre-pupilite period is insufficient. We need not have such 
Ecoles Polytechniques as those at Paris and Carlsruhe, nor 
even such ambitious establishments as that which whilom 
flourished at Putney, but there might be tuitionary esta- 
blishments somewhere, even if not amounting to a pro- 
fessorship at Cambridge (for Oxford is quite out of the 
question), which should instil all needful knowledge, in 
respect of the matters in question, into the minds of engi- 
neering neophytes. A degree, Bachelor of Engineering, 
unless something better could be hit upon, might be granted, 
and every aspirant to the theodolite and drawing board 
might be given to understand that he must be, at least, a 
B.E. before he could be a C.E. Some of the American colleges 
have, like King’s College, and others here, provided professor- 
ships of civil engineering, and by some the degree of Bachelor 
of Physics, or B.P. is granted. This queer title, suggesting 
that of P.B., or “ Perfect Brick,” is appended, in a late work 
on railway practice, to the name of a rising American 
engineer, who would, doubtless, reject the title of C.E. 
Without the knowledge which the title in question is 
intended to certify, no man can conscientiously pretend to 
be a competent civil engineer. Let such knowledge, there- 
fore, be cultivated. The Institution of Civil Engineers 
should be competent to encourage the necessary tuition, and 
to grant suitable degrees. Until something of the kind is 
done, civil engineering, if it can be called a profession 
at all, must be regarded as the most empirical of all. 
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The Strains on Structures of Ironwork ; with Practical Remarks 

on Tron Construction. By F. W. Snrexps, M. Inst. C.E, 

London: John Weale, 59, High Holborn. 1861. 
THE author of this volume has had much valuable ex- 
perience in designing the .details of iron structures. He 
was professionally engaged to assist in preparing the plans 
of the Crystal Palace Company’s Works at Sydenham, in 
1852, and his subsequent practice has involved much labour 
of a similar nature. He avows that he has found great 
difficulty in acquiring a complete knowledge of the strains 
brought on the several’ parts of iron framings, “as the 
works of previous authors, though displaying great talent 
and research, have left much undetermined or obscure 
which is necessary to the designers of structures.” The 
book before us is intended to supply the want which the 
author has thus experienced, and we have no hesitation in 
saying that it fulfils its object efficiently. It consists only 
of fifty pages ; but it has the unusual merit of being valuable 
from the first line to the last. In fact the author deserves 
great credit for the compactness with which he has put his 














facts and investigations together, thereby setting an 
example which some professional writers might imitate 
with great advantage to their readers. 

Mr. Shields’ work will at once take its place among our 
authoritative writings, and for this reason we would 
suggest what we consider would be an improvement in 
future editions, viz., the substitution of wood-cut illustra- 
tions, placed in the body of the work where the references 
to them occur, in place of the lithographic plates at the end 
of the volume. Usually the separate plates are preferable 
to the local illustrations, because the letter-press description 
of the respective figures cannot be limited to a page or two. 
But, in this instance, where there are but about fifty 
paragraphs to thirty-four figures, each figure might very 
well be given upon the same page as the references to it ; 
and whenever this arrangement is practicable it should 
be adopted, as it is a great convenience to-the reader. 


A Plea for an Arterial Drainage, Embankment, and Improve- 
ment Act, &c., with Principles upon which Arterial Drainage, 
Drainage Outfalls, Embanking, Warping, &c., should be carried 
out. By G. A Dean, Agricultural Engineer and Surveyor ; 
Author of “The Land Steward,” and other works. Published 
for the Author by S. Morris, the Library, Stratford, Essex ; 
also at the Railway Bookstalls. 1861. 


TuIs is both an able and a timely volume. It treats of an 
important subject which is on the point of receiving the 
consideration of Parliament, and by the information which 
it affords will enable professional persons to master the 
difficulties of the question with facility. 

If ever the necessity of improved arterial drainage was 
manifested in this country, it certainly was last year, when 
it was impossible to travel east, west, north or south by 
railway without observing large tracts of land, covered in 
many cases with costly crops, several feet under water. 
With what an amount of loss, discomfort, and sickness 
that state of things was attended, it is difficult to conceive. 
From sanitary considerations, if from no other, we should 
be bound to urge extended legislation in reference to this 
subject. But there are other important reasons for advo- 
cating it. The growth of our home population is continually 
proceeding, and with it the demand for food-yielding crops. 
This demand can only be supplied from native resources by 
bringing fresh acres under cultivation, and by increasing 
the productiveness of those already cultivated. For both 
these purposes an improved system of arterial drainage is 
requisite. 

Again, on various portions of our coast there exist large 
accumulations of earthy, animal, and vegetable matters, 
spread over broad surfaces. Many of these are capable of 
being economically embanked, drained, and cultivated. It 
is estimated that 50,000 acres might be reclaimed from 
Morecambe Bay alone. Mr. Dean, the author of the work 
before us, states that there are hundreds of thousands of 
acres in this country similarly situated which could be 
reclaimed and cultivated, and which would be, were legal 
powers given for the purpose. But many personal interests, 
large and small, at present operate effectually against the 
only agencies which possess any kind of influence in work- 
ing out such improvements; and an Act of Parliament 
capable of over-riding these selfish interests, for the national 
benefit, is pressingly needed. 

The author of this work supplies valuable and abundant 
information on the subject. He carefully reviews the past 
legislation upon it; furnishes reasons why a new Act is 
needed, and suggestions for its preparation; discusses the 
formation of rivers, and means for improving them; and 
concludes with a mass of valuable facts bearing upon the 
practical carrying out of arterial drainage, the embankment 
of reclaimable lands, and the process of irrigation and 
warping. 

We seldom have the opportunity of recommending a 
volume of such immediate interest and practical value as 
this. 





Cornisn Exarnes.—A correspondent of the Mining Journal makes 
the following observations on these engines :—“ The monthly reports 
of the duty of the Cornish pumping-engines show that within the last 
twenty years the average duty has declined more than 25 per cent, — 
from 65 millions to 52 millions. As this is a matter which must 
seriously affect the prosperity of the mining interest, I should be 
glad if you would permit me to say a few words with reference to 
it, with the view of drawing the attention of mining adventurers 
to the loss they are thus annually sustaining, since I am convinced 
that by a little exertion on their part it might easily be remedied. 
The system of registering the number of strokes performed by an 
engine in a given time, and thence estimating the duty, was first 
introduced by Watt, and on the expiration of his patent the counters 
were removed from the engines. In 1812, in consequence of the in- 
creased consumption of coal, the counters were replaced on many of 
the engines, and the system of publishing monthly reports of the 
duty was introduced by Captain Lean, The average duty was then 
about 17 millions; but in consequence of the competition excited 
among engineers it rose rapidly, until, in 1844, the average duty of 
37 engines was reported at 68 millions, Since then, instead of a 
still further rise, the duty has fallen off to 52 millions, and is still 
declining. That less interest is felt in the performance of the engines 
is also shown by the fact that 50 engines were reported in 1841, but 
only 19 in 1857, and 24 in 1860; and of this laiter number we may 
fairly suppose some to have been retained upon the list merely from 
habit. Now, the question is, what are the causes of this retrograde 
movement, and how is it to be remedied? It is a question of some 
importance, not only on account of the increased cost of working the 
engines, but also for the sake of the celebrity which the Cornish 
engines have justly gained for economy of fuel. The primary cause 
seems to me to be the carelessness of the adventurers themselves as 
to the performance of their engines. Formerly, when legitimate 
mining was less rare thanitis at present, when more of our mines 
were in the hands of men who intended to work them, greater at- 
tention was paid to this point, and the duty attained to was con- 
sidered as a proof of the fitness of the engineer. Improved ma- 
chinery, however, enables the makers to turn out better engines 
now than they did twenty years ago, and I can see no reason why, 
with a little care and attention, the duty should not be easily raised 
to its former standard. Cornwall may justly be considered as the 
birthplace of the steam engine, and after maintaining its supremacy 
for more than a century, it certainly seems to me that some effort 
should be made by mine adventurers and engineers, if not to increase 
the duty, at least to keep it from declining. In every other branch 
of engineering great improvements are daily being made, and unless 
Cornishmen bestir themselves, too, they will soon be left behind, and 
the Cornish engine—.once famous throughout the world—be con- 
sidered what Mr. Bourne called it a few years ago, “a remnant of 
engineering barbarism.” 





A New Fietp ror tae Iron Trapr.—A committee, consisting 
of officers representing each branch of the service, eminent scientific 
men, and engineers, was recently appointed by the War Office tocon- 
sider the best means of applying iron to defensive purposes in con- 
nection both with military operations and ships of war. This com- 
mittee is now busily prosecuting its important labours, and is 
desirous to receive assistance from iron manufacturers and scientific 
men in all parts of the country. The points on which the committeo 
are specially anxious to obtain information are—first, the qualities of 
iron qnost capable of resisting projectiles at high velocities; and 
secondly, the best mode of attaching armour plates to vessels of war. 
In reference to the latter point the committee particularly desire to 
receive plans for incorporating with the stracture of vessels 
plates capable of resisting shot, instead of merely affixing them 
to the surface, and thus merely adding to the dead weight of the ship. 
Persons who are able to make suggestions bearing upon this point 





| should communicate with the Chairman of “the Committee on Iron 


| £3,979 in the first quarter of 1860, 


Iron Plates,” at the office of the Committee, 2, Abbey-place, West- 
minster. It is satisfactory to know that some degree of attention 
has already been paid to this subject in South Staffordshire. An 
iron embrasure, constructed by Messrs. Thorneycroft, of Wolver- 
hampton, has been submitted to the severest possible tests, and has 
been found able to withstand the heaviest artillery capable of being 
brought against it, even 100-pounder Armstrong guns not having 
been able to do more than indent its surface. 


Frencu anv Enoutsu Ramway Trarric.—The traffic on the six 
leading French systems, during the quarter ending the Ist inst., 
contrasts very favourably with the receipts in the corresponding 
neriod of 1860. The Eastern has earned £622,785 on 1,053 miles as 
compared with £552,555 on 1,042 miles, showing an increase of 
£70,230 or 12°71 per cent. in the receipts, while the mileage has only 
increased 1:05 per cent.; the Orleans has earned £658,945 on 
904 miles as compared with £568,912 on 904 miles, showing an 
increase of £90,033 or 15°52 per cent. in the receipts without any 
increase of mileage; the Paris, Lyons, and Mediterranean has 
earned £1,072,191 on 875 miles as compared with £856,972 on 
873 miles, showing an increase of £215,219 or 25°10 per cent. in the 
receipts, while the mileage has only increased 0°21 per cent.; the 
Western has earned £455,896 on 752 miles as compared with 
£435,358 on 741 miles, showing an increase of £20,538 or 
4°71 per cent. in the receipts, while the mileage has increased only 
1:48 per cent; the Northern has earned £580,489 on 597 miles as 
compared with £566,401 on 597 miles, showing an increase of £14,088 
or 2-48 per cent. in the receipts without any increase of mileage; and 
the Southern has earned £279,946 on 494 miles (besides 279 miles of 
canals) as compared with £220,508 on 491 miles (with the same 
length of canals), showing an increase of £59,438 or 26°95 per cent. 
in the receipts, while the mileage has only increased 0°61 per cent. 
The totals given above do not include the comparative receipts of 
newly-opened concessions, which, in the case of the Orleans com- 
pany, were £50,691 this year as against £35,648 in the first quarter 
of 1860; in the case of the Paris, Lyons, and Mediterranean, £171,118 
as against £158,273 in the first quarter of 1860; in the case of the 
Northern, £1,114; andin the case of the Southern, £5,399, as against 
These new lines, of course, act 








| as feeders to the systems comprised in the original concessions, but 








for the purposes of comparison it seems best to take the latter by 
themselves. ‘The earnings of the six leading French systems, when 
compared with those of the six leading English lines during the 
quarter, exhibit the following results :— 











FRENCH. ENGuIsn. 
Increase per cent. Increase per cent. 
Line. Traffic. Line. Traffic. Mileage. 
Lyons .. «se eo 26°10 North Western .. 138 ..0 — 
Orleans .. 82 Midland 345 ..=— 
Eastern .. ° 2° North Eastern .. 4°60 a 
Northern .. .. “48 Great Western .. 3°50 .. 0°86 
Western.. 4°71 Lan.and Yorkshire 410 ..0 — 
Southern... 26°95 Great Northern .. 2°74 .. 0 = 
Average .. .. 14°63 Average .. .. SL .. O14 
Certainly the French appear to be admirable railway managers ; 


but the fact is, their lines are not allowed to engage in “ unrestricted 
competition ” with each other, as is unfortunately the case with the 
great English companies, which, however, are slowly recovering 
from bygone recklessness, 

Borer Exp.osions 1x THE Courts.—The American Railway Review 
contains a report of a case (which had been three weeks in progress, 
and upon which the jury had not yet brought in their verdict), 
growing out of the explosion of a steam boiler. The boiler con- 
sisted of a shell 48 in. in diameter and 7 ft. high. It had an 
inclosed fire-box 30 in, deep, after the manner of ordinary vertical 
tubular boilers. From the crown of this, three flues, of 9} in, 
diameter, and about a foot length, ran vertically to a cross or hori- 
zontal flue, passing from side to side of the shell, and 15 in. in 
diameter. Above this were the water-level and steam-room, All 
parts of the boiler, except the upper head, appear to have been made 
in an unexceptionable manner, But this top head, 48 in. in 
diameter, consisted of a single flat dise of cast-iron, 14 in. thick in the 
body, with a still thinner flange, which turned down for som 
3 in. all round, and to the outside of which the cylinder was 
rivetted. The thickness of the head through that part of the 
corner, all round, where a fracture would be likely to occur, was 
from 14 in, to 1g in. There were no flues, no stays, nor other connec- 
tions, between the head and the shell, except the cast-iron flange of 
the head. The boiler was furnished and put up in February, 1857, 
and in November, 1857, shortly after the attendant had left it, at 
noon, the head blew out, the fracture occurring in this corner, 14 in, 
through, all round; and the three-storey building in which thé 
boiler was situated was thrown down, almost completely, a part of 
the walls falling inward, and a part falling outward. The pressure 
at first carried on the boiler was 72 lb., and the pressure ordinarily 
carried at the time of the disaster was 52 Ib. The attendant states 
that, when he left the boiler, there were between two and three 
gauges of water; that the fire-door was open, and the chimney 
damper closed. The owner of the boiler brought an action against 
the makers, who contended that they had made some hundreds of 
boilers on this plan; that nove of them had blown up; that it was a 
safe boiler, and that the explosion resulted as follows:—The water 
was low in the boiler; steam became superheated; the safety-valve, 
opening to relieve the pressure, sent up spray or water into the 
superheated steam, and generated fresh steam of sufficient pressure 
to explode the boiler, and do the damage; in short, that the result 
was due to carelessness on the part of the attendant, On this basis 
the case was tried, and the jury did not agree, but stood six 
and six. Another trial was then begun, and a great deal of 
scientific evidence brought forward, Mr, Alexander L, Holley 
disproved the assumption that the superheat (if any) taken 
up by the steam caused the explosion, taking the line of 
argument pursued in Mr, Colburn’s essay on explosions. Mr, 
Holley’s argument then proceeded as follows :—As to the effects of 
suddenly releasing the pressure from the surface of the water, by the 
rupture of the head before referred to, the facts would be these. 
Supposing the water to be at the usual levelythere would be 25 cubic 
feet of it X 62 Ib. (its weight per cubic foot)=1,550 lb. There 
are, at 50 Ib. pressure, 300 units of heat in each pound, When the 
pressure is removed, 88 of these will be set free, 212 being left, as 
water will vaporise only slowly below the boiling point. ‘There are 
1,550 Ib. of water, X 88=136,400 available units of heat in all the 
water. Each pound of water has 212 units, and must have, say 990 
more (212+4-990,=1,2''2 total units in one pound of steam) to be 
vaporised, hence 136,400+-990=137 lb. water vaporised. As all this 
water instantly expands 1,700 times its bulk in the form of steam, it 
must take up with it a large portion of the remaining water, at an 
immense velocity, and this water, acting like innumerable projectiles, 
and added to the momentum of the head, might well account for the 
damage done. “This theory of explosions,” the Railway Review 
observes, “is ably set forth in Mr. Zerah Colburn’s aphlet, which 

Mr. B: K. Clark, 


was re-published last year in the Review, and by 
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THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents ) 





Grants of Provisional Protection for Six Months. 

3091. ALEXANDER Sovurnwoop Stocker, Wolverhampton, Staffordshire, 
“ Improvements in the manufacture of tyre for wheels.”—Petition recorded 
lith December, 1560. 

306. Tuomas Grex, Nottingham, “The production of a new composition or 
compositions, of which refuse leather is the chief ingredient, and manu- 
facturing therefrom articles of utility, plain or ornamented.”—Petition 
recorded 6th Felrruary, 1861. 

640. AvausTiIn Francois MENARD, Rue de Strasbourg, Paris, ‘‘ Improve- 
ments in tanning, and in the apparatus employed therein.”—A commu- 
nication from Yves Auguste Rehn, Basseyutz, Moselle, France.—Petitwon 
recvrded 14th March, 1861. 

65:. Hexry Atraep Warp, Birmingham, ‘ Improvements in apparatus for 
transmitting signals on railway trains,”—Petition recorded 15th March, 
1861. 

74s. Joux Monroayx, ALFRED THoMAs Jay, Upper Thames-street, Epmunp 
Epwaros, Beaufort.buildings, Strand, and Joseru Titston, Lower Gore, 
Kensington, London, “ Improvements in ropes or cables for sabmarine 
or other electric telegraphs, and for the rigging of ships and other pur- 
poses.” —Petition recorded 25th Murch, 1861. 

79s. Groner EpMonpson, Queenswood, Southampton, “ Improvements in 

hing machines.”—Petitiom recorded tat Apra, 1361. 

813. ApoLpnHe Hunay and HERMANN LetLe, Laffitte-strect, Paris, “A new 
optical apparatus for reproducing and varying all sorts of drawings, which 

apparatus they call goniometroscope.”—Petitwa recorded 2nd April, 1861. 

Joun WALKER Lez, Crich, Derbyshire, ‘* Improvemeuts in apparatus 

used in winding up watches, clocks, time-pieces, musical-boxes, or tell- 
tales, or for other purposes to which the same may be applicable.”—Peti- 
tion recorded 4th April, 1861. 

838. Witntiam Ricnarpsox, New Walk, Leicester, “Improvements in 
carriage and other axles, and also in shafts and other parts of machinery 
exposed to the action of the atmosphere 

844. Georok Hawksiey, Three Mill-lane, Bromley-by-Bow, Middlesex, 
“Tmprovements in apparatus for measuring water and other liquids.”— 
Petitions recorded 5th April, 1861. 

860. Joseru Waker and James Barnes, Oakenshaw, Lancashire, “ An 
improve nent in the manufacture of ‘ card-cloth,’ used for carding cotton, 
wool, and other fibrous substances.” 

862. Henry WoLLaston BLAke, London-street, London, ‘ Improvements in 
coining machinery and in apparatus employed for regulating the expansion 
of elastic fluids.” — Petitions recorded 8th April, 1861. 

879. James Ivers and JAMES Po.uirt, Preston, Lancashire, ‘‘ A certain im- 
provement in machinery or apparatus employed in preparing cotton, 
wool, flax, and other fibrous substances for spinning.” 

881. WitLiaAM Bisior Peck, Broad-street, Bristol, Somersetshire, ‘ Im- 
provements in screw-propellers 

$83. Perry G. Garpiner, New Y 






















, US., “ A new improved spring.” 

$85. WILLIAM RoprievEs Rogers, ¢ ‘s-inn-road, London, ** Improvements 
in dowels.” —VPetitions recorded loth Apri, 1861. 

$87. Davin CuaLmens, Glasgow, Lanarkshire, N.B., “Improvements in 
weaving textile fabrics.” 

88%. WILLIAM MacConneL, Manchester, ‘* Improvements in engines for 
carding cotton and other fibrous materials.” 

8:9. JAMES SHAND and SAMUFL Mason, Blackfriars-road, Surrey, “ Improve- 
ments in steam fire-engines and pumps.” 

890. WituiaAM Bury, Portinan-street, Marylebone, London, “ Improvements 
in steain-engines, and in boilers for the same.” 

891. JAMES LANCELOTT, Brownlow-road, Dalston, Middlesex, 

ments in machinery for the manufacture of sheet-metal chains.’ 

893. CuarLies Stevens, Charing-cross, London, ** An improved apparatus 
for raising liquids, especially beer and wine from casks."—A comuiunica- 
tion from Mrs. Anne Frederique Diewan, Rue Laffitte, Paris. 

895. Ricuakp ARCHIBALD BROOMAN, Fleet-street, London, ‘* Improvements 
in sizeing or preparing paper and textile fabries in order to render them 
waterproof, and to increase the strength thereof.”—A communication 
from Leon Bertin ant Pierre Carteron, Paris, 

896. Kicharp Sairu, Shaw-house, Melksham, Wiltshire, “ Improvements 
in roller blind apps d 

897. Winttam Epwarp Newrtoy, Chancery-lane, London, ‘ Improvements 
in pressure-gauges.” — A communication from John Leavens, New 
York, U.S. 

898. Samuei Rowerts, Hull, Yorkshire, “‘ Improvements in steam-engines, 
and in generators to be used therewith.” 

8990. JouN MACMILLAN Dus Lor, Manchester, Improvements in machinery 
for cleansing cotton."”—Petitions recorded th April, 1861. 
901. Grorak Carrer Haseer, Vittoria-street, Birmingham, 

ments in the joints or hinges of lockets. 

902. Thomas Carr, Chowbent, Lancashire, ‘ Improvements in machinery 
or apparatus for forging and shaping articles of iron or other metal or 
material,” 

903. Josxrit Warp, Blackburn, and Ruopes Greenwoov, Whittle-le-Woods, 
Lancashire, ‘* lmprovements in machinery or apparatus for preparing 
fibrous materials to be spun.” — Petitions recorded 12th April, 1861. 

995. JAMES EGLINTON ANDERSON GwyNNE, Essex-street Wharves, Strand, 
London, * liprovements in machines for breaking, crushing, and reducing 
stones and other substances.” 

907. ThomMAsS Baiey, Aston-road, Birmingham, ‘ Improvements in breech- 
loading fire-arms.” 

908, Josereu Rock Coorer, Birmingham, ‘ Ancimprovement in, or addition 
to, certain kinds of breech-loading fire-arms and ordnance.” 

909. JouN SinvesreR, West Bromwich, Staffordshire, ‘*lmprovements in 
spring balances or weighing machines, and in dynamometers.” 

911. Grornae GrauamM, Dalquhurn Turkey-Red Dye Works, Dunbarton, 
N.B., “Improvements relating to ornamental cotton fabrics having 
‘Turkey-red grounds.” 

913. Ev@ar Corks, South Borough, Tonbridge Wells, Kent, ‘ An improved 
instrument to be fixed on the bayonet or muzzle of a rifle for estimating 
distances,” 

914. Cuan.es Roserts, Douglas, Isle of Man, “ Improvements in boots and 
shoe:, and other similar coverings for the feet.” 

915. CHARLES Denton ABEL, Southampton-buildings, Chancery-lane, 
London, * Improvements in the construction of turntables.”—A com- 
munication from Jean Joseph Adolphe Poulet, Paris. 

916. WinLIAM ‘Thomas ELEY, Gray’s-inn-road, London, “ Improvements in 
the manufacture of cartridge cases for breech-loading fire-arms.” 

917. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, * Improvements in machinery for forging naiis.”—A communi- 
cation from 8. Menans, Paris. —Petitions recorded 13th April, 1861. 

919. Asa Braprury, Oldham, Lancashire, ‘ Improvements in machinery 
for spinning and doubling cotton, and other fibrous materia's.” 

921. Ep@an Brooks, Birmingham, ‘* New or improved machinery for grind- 
ing and polishing swords, matchetts, and knives, which said machinery 
may also be employed for grinding gun-barrels and files, and for other 
like purposes.” 

923. ALPHONSE SAX, Paris 

924. THOMAS MILLER, F« 
method of, and machinery 
gums for insulating telegraphic wires, 
applying strips of india-rubber or other 
or textile material on to telegraphic wires.’ 

925. Rover? Cuan.es Furiey, Edinburgh, Midlothian, N.B., “ Rendering 
pills tasteless by means of a coating of albumen.” 

926. Freperick LENNARD, Belgrave-gate, Leicester, “ Improvemonts in 
the manufacture of looped pile fabrics.” 

927. Freperick Gyr, Wandsworth-road, Surrey, ‘ Improvements in ebtain- 
ing light, and in the apparatus employed therein.” — Petitions ecorded 15th 
Apri, 1861. 

923. Sauven River, Hoviley Bridge, near Hyde, Cheshire, ‘ Improvements 
in apparatus applicable to steam-boilers and steam-engines.” 

220, FREDERICK MORTON EpeN, Hare-court, Temple, London, ‘ An improved 
method of manufacturing silicate of lime or hydraulic cement.” 

930. FREDERICK MortON EpEN, Hare-court, Temple, London, ** An improved 
cartridge for breech-loading guns.” 

931. Pierre Girovtovx, Rue Thevenot, Paris, “An improved cooking 
stove.” 

932. James DryspaLe MALcouM, Brixton, Surrey, ‘Improvements in the 
manufacture of nitric acid and caustic soda, which are also applicable to 
the obtaining of other chemical products.” ; 

933. Rornert Kansome, Ipswich, Suffolk, * Improvements in inkstands.” 

y34. CuarLes Fiercner, Nottingham, * Improved machinery or apparatus 
for the manufacture of chenille.” 

935. Ronert Hopason and Exocu Howpen, Carlisle, Cumberland, * In- 
provements in the manufacture of soap.” : 

936. Davin CuaLMErs, Glasgow, Lanarkshire, N.B., ‘ Improvements in 
looms for weaving.” —Petitions recorded 16th April, 1861. : 

937. WILLIAM JENKIN Montpelier-street, Brompton, Middlesex, " Im- 
provements in medicated belts or bands for the alleviation of pain in or 
prevention of cholera, and for the prevention or cwe of pulmonary or 
other complaints.” a A 

911, Josken ViCKERMAN, Taylor-hill, near Huddersfield, West Riding, York- 
shire, * Improvements in syphons, for carrying off the condensed water 
from steam-pipes.” ss 

942. Gustave Leroy, Bristol, “ Improved construction of vessel for contain- 
ing aérated liquid —~A communication from Auguste Savareze, Paris. 
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“ Improvements in ordnance and projectiles.” 

way, Perthshire, N.B., ‘* limprovements in the 
y for, preparing india-rubber and ocher similar 
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915. WILLIAM CLARK, Chancery-lane, London, ** lmproved arrangement of 
atmospheric post for the transmission of letters, papers, and other 
despatches and articles in tubes."—A communication from Frangois 
Antoine Kieffer, Paris.— Petitions recorded 17th April, 1361. 





Invention Protected for Six Months by the Deposit of a Complete 
Specification. 


971. Joun P. Scuenkt, Boston, Massachusetts, U.S., “ A new and useful 
packing for projectiles for guns or ordnance, especially those which are 
rifled or grooved on their bores.”—Deposited and recorded 19th April, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 
903. CHARLES LuNGLEY, Deptford-green Dockyard.—Dated 23rd April, 1858. 
914. Joun Martyn Fisuer, Taunton, Somersetshire.—Dated 26th April, 

1858. 


8. 
915. Joun Braipwoop, Glasgow, Lanarkshire, N.B.—Dated 26th April, 
185 : 


936. WEDDERSPOON KEILLER, Dundee, Perthshire, N.B.—Dated 27th April, 
1858. 
978. Leon TALABoT, Rue de la Chauss¢e d’Antin, Paris.—Dated Ist May, 


Ss. 

987. WittiAM CLark, Chancery-lane, London.—A communication from 
Alphonse Anthelme Antoine de Rostaing.—Dated 3rd May, 185s. 

998. ‘THoMAs Preston, Nottingham.—Dated 5th May, 1858. 

909. WILLIAM Simon HoLLANbs, Anchor-terrace, Mawbey-road, Old Kent- 
road, Surrey.—Dated 5th May, 155. 

925. Epwarp Hunt and Henry Davis Pocus, Salford, Lancashire.—Dated 
27th April, 1858. 


Patents on which the Stamp Duty of £100 has been Paid. 
1104. James Horsraut, Birmingham.—Dated 18th May, 1854. 
960. Joskrit BARLING, High-street, Maidstone, Kent.—Dated 27th April, 
1354. 





Frratum. 
982. For “ Daniels” read “ Daniel.” 





Notices to Proceed. 

8091. ALEXANDER Sovrmwoop SrockER, Wolverhampton, Staffordshire, 
** Improvements in the manufacture of tyre for wheels.”"—Petition recorded 
17th Decenber, 1360. 

$116. Ricnarp Joun CoLe and Mary Scarve i, Pembridge-gardens, Bays- 
water, Middlesex, ‘* Improvements in ornamenting or illuminating glass 
for decorative purposes.” 

3izz. Joun GinMore, Ramsgate, Kent, ‘An improved method of raising 
water in baths.” —Petitions recorded 19th December, 186%. 

3130. Freperick ScuwaNN, Gresham-street, London, ‘‘ Improvements in 
dressing and stiffening fabrics and yarns, and in preparing the cementing 
and stiffening materials used.” 

3132. George BANKs ReNNik, Holland-street, Blackfriars, Surrey, ‘ Im- 
provements in machinery, apparatus, and works of construction intended 
to be employed, and the mode or method of using or employing the same, 
for the purpose of examining or repairing ships and other vessels,”—Peti- 
tions secorued 2th December, Ls00. 

3136. Davip ALEXANDER Mornis, Pittsburgh, Pennsylvania, U.S., ‘ Im- 
provements in the manufacture of sheet-iron.” 

3137. Henry Loveriper, Wolverhampton, Staffordshire, ‘‘ Improvements 
in meat-sereens.” : 

3139. THomMAs Moore, Regent-circus, Piccadilly, London, “‘ Improvements 
in navigating ships.”—V/etitions recorded 2ist December, 1860. 

3148. GEORGE SANDYs, Aldersgate-street, London, ‘‘ A novel instrument or 
apparatus for conveying signals or communicating intelligence between 
railway stations and other distant points.” 

3151., ALFRED SAVAGE, Eastcheap, London, “Improved apparatus for 
separating, reducing in size, and mixing articles of grocery.’'—Petitions 
recorded 224 Dec mber, 1560. 

3182. WiLLIAM Epwarp Newrtos, Chancery-lane, London, “ Improved ma- 
chinery to be used in the manufacture of paper."—A communication 
from Mr. Heinrich Voelter, Heidenheim, Wurtemberg.—Petition recorded 
23th December, 18v0. 

3180. WiLtiAM CLARK, Chancery-lane, London, ‘ An improved tissue fabric 
or structure.” — A communication from Michel Antoine Graziani, 
Boulevart St. Martin, Paris. 

3191. George Davis, Serle-street, Lincoln’s-inn, London, “ Improvements 
in printing ealicoes and other fabrics.”—A communication from Gabriel 
Descat, Paris.— Petitions recorded 20th December, 1860. 

25. ANDREW FaikBairnn, Leeds, Yorkshire, “* An improved construction of 
forging press or A ication from John Haswell, 
Vienna.— Petition recorded 4th January, 1561. 

34. LemuEL Dow Owen, New Oxford-street, London, ‘ Improvements in 
bustles or skirt supporters.”—A communication from W. 38. and C, H. 
Thomson, New York, U.S.—Petition recorded Sth January, 1801. 

64. CHARLES NEWsomE, Coventry, Warwickshire, ‘* Improvements in looms 
for weaving ribbons and other fabrics.”—Petition recorded luth January, 
1861. 

11-. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Improvements in 
the construction of railway and other carriages.” — A communication 
from Samuel J. Seeley, Brooklyn, King’s County, New York, U.8.—Petition 
recorded Lith Junwiry, 181. 

176. Artuur East HouMgs, Derby, “ Improvements in carriage springs.” — 
Peition recorded 22nd January, 1861. 

194. Tuomas Gipson, WILLIAM KNiauToN, and Henry Kyiauton, Staveley 
Works, Derbyshire, ** Improvements in core-barrels for casting pipes, 
cylinders, retorts, and other like hollow articles.”—Pelition recorded 24th 
January, 1361. 

254. Rovert Bewick Loneriper, Manchester, ‘ Improvements in promoting 
the circulation of water in steam-boilers, and in supplying water to steam- 
boilers." —/etition recorded 30th January, 186 

71S. THOMAS SEAVILLE Truss, Gracechurch-street, London, ‘ Improve- 
ments in apparatus for propelling ships and other vessels.”—/etitwn re- 
corded 22nd March, 1361. F 

739. Henny Wickens, Tokenhouse-yard, Bank, London, “ Improvements in 
shuttles for weaving.” —Petition recorded 23rd March, 1861. 

799. Joun Lowsk, Glasgow, Lanarkshire, N.B., ‘* Improvements in the 
mode of applying colouring matter to certain textile fabrics and yarns, in 
the process of dyeing and printing.”"—Petition veevrded ist April, 1:61. 

820. MARK HENkryY BLANCHARD, Blackfriars-road, Surrey, *‘ lmprovements 
in the manufacture, construction, and oruamentation of articles made of 
terra-cotta, stoneware, and plastic clays adapted for the construction of 
fireproof stairs, steps, landings, slabs, tiles for roofing and paving, 
chimney-shafts, columns for buiidings, posts, or standards, pedestals, and 
statues, and in the method of moulding the same.”—Petlition recorded 3rd 
April, 1856, 

826. James Tuomas Grick, Birmingham, * An improvement or improve- 
ments in ornamenting metallic tubes.” — Petitwa recorded 4th April, 
Isvl. 

839. Davip Brown, Smethwick, Staffordshire, Noau FrLiows, Selly Oak, 
Worcestershire, EpbwAkp JONES, Deeptields, Sedgley, and WILLIAM brown, 
Smethwick, Staffordshire, ** Improvements in the manufacture of nails, 
railway spikes or pins, and gas-tube fastenings, and in machinery em- 
ployed in the said manufacture.”— Petition recorded Sth Apri, 1d61. 

8So. WILLIAM Ropriaues RogErs, Gray’s-inn-road, London, ** lLmprovements 
in dowels.”—Petition recorded 10th April, 1861. 

89. RICHARD ARCHIBALD BRrooMAN, Fieet-street, London, ‘ Improvements 
in sizeing or preparing paper and textile fabrics in order to render them 
waterproof, and to increase the strength thereof.”"—A communication 

Leon Bertin and Pierre Cateron, Paris.—Petition recorded Lith April, 
sul. 

901. Grorck Carter HAseier, Vittoria-street, Birmingham ‘ Improve- 
ments in the joints or hinges of lockets.”"—Pelition recorded 12th April, 
1seL. 

904. JouN SILveEsteR, West Bromwich, Staffordshire, ‘‘Improvements in 
spring-balances or weighing machines, and in dynamometers.” 

911. Grorgk Grauam, Dalquburn Turkey-red Dye Works, Dumbarton, 
N.B, ** Improvem ; relating to ornamental cotton fabrics having 
Turkey-red grounds." —Pititions recorded 13th April, 1861. 

930. FREDERICK MorToON EpEN, Hare-court, Temple, London, ‘‘ An improved 
artridge for breech-loading guns.”—Petition recorded 16th April, Ls61. 
971. Joun P. ScuENKL, Boston, Massachusetts, U.s., ‘* A new and useful 
packing for projectiles for guns or ordnance, especially those which are 

rifled or grooved on their bores,”— Petition recorded lth Apru, 1801. 
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And notice is hereby given, that all persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 
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*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn, 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
THE ENGINEER, at the office of her Majesty’s Comattortonere of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
2445. J. Epar, Boltou-le-Moors, Lancashire, “ Steam engines.”—Dated 9th 
October, 1860. 

The First part of this invention is chiefly applicable to direct-action com- 
pound steam engines, and it consists in an improved arrangement of the 
valves and passages by which the steam is conveyed to the high pressure 
cylinder, from the high to the low-pressure cylinder, and from thence to the 
condenser, The steam is admitted to the high pressure cylinder through 
passages in the valves, the opening of which passages is varied by means of 
expansion valves actuated by hand, or by the action of the governor on a 
plate furnished with shoulders, the said plate being drawn to and fro accord- 
ing to the load on the engine, and thereby giving more or less opening to 
the passages in the valves. Another part of the invention consists in an 
improved reversing motion, applicable to marine, locomotive, and other 
steam engines. 

W. Barker, Cornbrook, Manchester, “Steam engines."—Datel 1th 
October, 1386U. 

_ This invention (which cannot be described without reference to the draw- 
ings) consists in an improved combination of parts in communication with 
the governor of a steam engine, by means whereof the admission valves, 
the slide valves, or the expansion valves are opened and closed, so as to 
regulate the quantity of steam supplied to the engine in proportion to the 
load or work to be performed. 

2494. S. Reston, Liverpool. ‘* Rotatory engine.” —Dated 13th Ostober, 186). 

In carrying this invention into effect the inventor affixes on and to a 
central spinale or shaft placed in a vertical, hoiiz mtal, or angular position 
and resting on suitable bearings, one or more continuous helical threads or 
screws, the surfaces of which may be smooth, uneven, indented, corrugated, 
or otherwise roughened or prepared, and these continuous helical threads or 
screws he encloses within or surrounds by a conical, cylindrical, or suitable 
shaped casing, made steam-tight to the peripheries of the helices or threads 
of the screw, and to the ends. Spiral or screw-like passages are thus formed 
into and through which the steam passes, causing the cylinder shaft and 
other parts to rotate with great velocity. The steam entrance port may be 
through the shait or near to the centre at one end of the engine, and the 
exit port at the other. In like manner he adds or arranges with the parts 
above described a series of spiral or screw-like passages concentrically, or 
encircling the above engine, and allows a passage or passages from the tirst 
to the second layer and onwards, so that the steam traverses the helical or 
screw-like passage within the first cylinder or covering, thence into the 
second, third, and so on continuously until it is exhausted, the exhaust 
being in any convenient position.—Not proceeded with, 

2499. J. J. RussEL, and B. L. Brows, Wednesbury, ‘* Apparatus used for 
sepplying steam Jroim steam boilers or generators.”—Dated isth October, 
Suv. 

This invention consists in combining the use of pistons moving in suitable 
cylinders or chambers in such manner as constantly to tend to close the 
valves used to admit the higher pressure steam, whilst such valves are 
acted on by springs or weights tending to open the valves. 

2502. W. GrimsiaAw, Lythzm, Lancaster, “ Apparatus Sor superheatin’d 
steam in locomotive steam engines.” —Dated Lith Octobe 7, 1260. 

This invention consists in conveying the steam pipe from the boiler of a 
locomotive engine into the smoke-box, and thence partly up the chimney 
within which it is coiled previous to descending to the steam chest; by this 
means the steam is superheated before it enters the steam chest and 
cylinders of the engine.—Not proceeded with, 

2506. 8. Roperts, Hull, “ Steam enginxcs.”—Dated 15th October, 1860. 

The inventor proposes surrounding the cylinder with tubular flues and 
bent chambers, the fire being placed on a hearth on the ash-pit beneath, and 
supplied with air from a blast, or an ordinary furnace may be employed. 
Water is supplied to a casing around each of the tubular flues by a feed 
pipe and pump, the said pipe passing through the fire-box and into the heat 
chambers ; the water then passes through the valve by a pipe, and returns 
through the fire-box into the cylinder, by which time it will have attained 
such a degree of heat as immediately previous to, or gn its entrance to the 
cylinder, to tlush into steam.—Not proceeded with. 

2518. R. Roserts and T. E. SymMonps, Adam-stret, Adelphi, London, 
** Marine steam engines.” —Dated 16th October, 1260. 

This invention relates to a novel construction, arrangement, and mode of 
applying apparatus for supplying boilers with fresh water, and also to 
certain hovel apparatus for and method of regulating the supply of feed 
water to boilers. Instead of employing a surface condenser of any of the 
ordinary forms applied in the ordinary modes or methods of fixing 
and working surface condensers on board of ships and uther vessels, 
the inventors employ for each engine one or more surface condensers 
of novel form and arrangement, by which the external water in which 
the vessel is floating is made or caused to abstract the heat from the 
steam contained within a series of pipes, and by which advantage is taken of 
the external action of a constant current of cold sea or river water upon the 
external surfaces of metallic tubes for the purpose of abstracting the heat 
from the exhaust steam. For this purpose, instead of working the feed 
pump or pumps direct or through the intervention of an ordinary beam or 
lever, the inventors interpose a grasshopper beam or lever having a vibra- 
ting column or fulcrum, by which the necessary parallelism of motion is 
secured, And by means of a sliding bearing in the beam or lever, the 
position of the fulcrum may be readily changed by a screw and nut acting 
upon the brasses or bearing block in which the upper end of the vibrating 
column or fulcrum is made to work. Thus, the position of the fulcrum 
being changed, the stroke of the plunger or bucket is varied, and the 
amount of feed injected into the boiler or boilers thereby regulated.—Not 
proceeded with, 

2524. W. RAMSELL, Evelyn-s'reet, Deptford, “' Boiler plates."—Dated 17th 
October, 180. 

This invention consists in forming boiler and other plates with dished or 
recessed corrugations and indentations protruding on one or both sides of 
the line of the plates, having a flange or flat surface all round, or on every 
side, to allow of their being rivetted. In constructing boilers with these 
plates the patentee is enabled to dispense with stays from the sides of the 
furnace, and he obtains an increased heating surface beyond that which 
would be afforded by flat even plates. The plates are made by rolling or 
stamping in apparatus (as described with reference to the drawings). 











CLass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, XC. 

2509. I. M. Sincer, New York, “ Construction and fittings of steam vessels."— 

Dated lith October, 1860. 

The chief object of this invention is to prevent the rolling of sea-going 
vessels. ‘ihis the patentee proposes to effect by providing them (in a man- 
ner that will not detract from their sailing qualities) with a breadth of beam 
sufficient practically to neutralise the action of the waves when striking the 
side of such vessels. This arrangement also enables him to increase the 
cabin and saloon accommodation for passengers, and by means of suitable 
appliances he is also enabled to facilitate the propelling and steering opera- 
tions. This invention cannot be described without reference to the draw- 
ings. 

2512. C. Burn, Delahay-street, Westminster, ‘ Tramrails for street railways.’ 

—Dated loth October, 1260. 
This invention cannot be described without reference to the drawings. 


2513. C. BurRN, Delahkay-street, Westminster, “ Permanent way of street rail- 
ways." —Dated Lith October, Levu, 

This invention cannot be described without reference to the drawings. 
2519. W. E. Newton, Chancery-lane, London, * Railways.”—A communication. 

—Dated Wth October, 15.0. 

The object of this invention is so to construct the track of a railway as to 
give it a firm support without the use of wooden cross ties, and, if thought 
desirable, without the use of the stringers also. his plan is particularly 
suited to the construction of city railroads, as the laying of it necessitates 
very little displacement of earth or pavement, in which respect it has advan- 
tages over the known modes of construction. The chief feature of the in- 
vention consists in making the chairs, which are now used only for holding 
the rails in place, also perform the office of sustaining the track. This is 
effected by so constructing the chair that a portion of it is embedded in the 
earth, and forms a foundation for the track, while the part which extends 
above the surface of the earth holds in place the rails as usual. That portion 
of the chair which is to be imbedded in the earth is made in the form of a 
screw or of a wedge-shaped pile. ‘he upper part or head of the chair is 
provided with jaws or a recess for holding the rail as in the ordinary chair. 









CLass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2431. G. H. Usperwoop, Manchester, “ Finishing and stifining texiile 
Subrics.”—Dated 8th October, 1s6v. , i * 

Instead of passing or immersing the fabrics through size or stiffening 
matter the inventor spreads it on the back of the fabric only, by means of 
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rollers arranged in the same manner as the ordinary rollers of a printing 

machine. He then dries and finishes them by any of the well-known pro- 

cesses.—Not proceeded with. 

2433. J. A. Kniaut, Symond's-inn, London, “ Lathe for ribbon looms.” —A 
communication.—Dated sth October, 1860. 

This invention cannot be described without reference to the drawings. 
2477. J. Situ, Abbey-street, and T. TayLor, Wellington-row, Bethnal-green, 

London, ** Chenille.” — Dated 11th October, 1860. 

This invention consists in the use of an endless band or core of metal, or 
other suitable material, which passes over pulleys driven at the required 
speed in any convenient manner, and through a hollow spindle working in 
fixed bearings, upon which spindle is mounted a dise which carries bobbins 
containing the material for making the pile of the chenille. One end of 
the material for forming the inner body, upon which, in conjunction with 
an outer ly, the material for forming the pile is to be spun, is passed 
together with the endless band or core through the hollow spindle. This 
body lies in a groove in a fixed mandril upon which the hollow spindle 
revolves. This mandril also serves as a guide for the endless band or core, 
or the guide may be detached. The material of which the pile is to be per- 

rmed is then lapped or wound round the endless band or core, and the 
material forming the inner body, by means of the revolving disc, as is 
well understood. The endless band or core thus covered passes on through 
a guide, which conducts the material for forming the outer body into its 
place. This endless covered band or core, with its inner and outer body, 
now comes in contact with either fixed, revolving, or reciprocating cutting 
edges, which cut the material for forming the pile. The end of the material 
thus cut, together with the two bodies, are then connected to a suitable 
spinning apparatus which twists it into chenille.—Not proceeded with. 

2453. R. and R. M. Hanps, Coventry, ‘* Lustering, stretching, and finishing 
silks, &c.”"—A communication. — Dated 9th October, 1860. 

In carrying this invention into effect the silks or other yarns or threads 
are made into skeins, and are placed upon two rollers, which can be drawn 
apart to stretch the skeins. These rollers are inclosed in a box or chest, 
into which steam is admitted, and at the same time the rollers are caused 
to revolve more or less rapidly. The skeins are thus fully and more uniformly 
exposed to the steam while in a stretched state. After being sutticiently 
acted upon in this manner the steam is shut off, and the skeins are taken 
off the rollers. 

2390. J. and W. BLackwoon, Craigton, Dunbarton, “ Apparatus for washing 
yarns ov threads,”’—Dated 13th October, 1860. 

This invention cannot be described without reference to the drawings. 

3501. J. Hieeins and T. S. Wuitwortu, Salford, “ Preparing, spinning, 
and doubling cotton, &c.”—Dated 13th October, 1860. 

This invention refers to a method of mounting the spindles of preparing, 
pinning, and d ing hi e inventors propose two features of 
improvement: one of these consists in supporting a tube which carries the 
spindle, by the copping rail, or part connected therewith ; and the other 
consists in providing for a movement of the spindle from its normal centre 
line, in order to prevent a binding with the copping rail or other apparatus 
which traverses it. n arrang t bining these improvements is as 
follows:—The spindle passing through a tube mounted at bottom upon a 
universal joint, which joint carries the footstep on which the spindle rests. 
The tube passes through the copping rail, which thus supports it, but 
should any binding of the parts take place, then the tube and spindle turn 
slightly upon the universal joint. The bobbin carried by the usual braid 
has its bottom bearing upon the tube, and its upper upon the spindle.— 
Not proceeded with. 

2504. J. T. WeEsster, Mansfield, Nottingham, “ Driving the spindles of 
doubling frames.” —Dated 1th October, 1860. 

This improvement consists in so constructing the spindles of doubling 
frames, or machines for twisting fibrous substances or materials, that any 
determined amount of twist may be given to the thread as it passes over the 
bobbin upon the spindle. The object is to be effected by driving the spindles 
and bobbins separately, instead of causing the drag of the thread to drive 
the latter, as usually practised, and the relative difference of the speeds at 
which they are severally driven must be so adjusted as to give the desired 
amount of twist to the thread. The spindle and bobbin may be driven 
either by cords or bands, toothed gearings, or by friction, but the patentee 
prefers to use grooved frictional gearing as constructed by Mr. James 
Robertson of Glasgow, and now well known as Robertson's frictional gear. 
2528. W. CLARKE and S. BuTLER, Nottingham, ‘ Manufacture of fubrics in 

twist lace machinery.” —Dated Lith October, 1860. 

This invention has for its object a method of producing close or tabby 
weavings in pattern, in junction or bination with twisted purls in 
twist lace machinery. The improvements consist in the production of the 
character of weaving referred to by the use of only one bobbin or carriage 
thread, to act as a weft thread, with series of warp threads in the produc- 
tion of plain or tabby weavings in pattern in twist lace machinery ; and in 
the combination of extra warp threads with such bobbin weft thread for the 
production of twisted purl by the bobbin thread first passing through loose 
warp threads, with which it produces tabby weaving, and then twisting 
with the extra warp for purl. These extra warp threads are supplied from 
extra beams or spools in such manner as to admit of warp being drawn off 
them in quantity such as with the bobbin thread to produce the desired 
double or other twisted purl, and the patentees use as many sets of these 
warp threads as may be required to form various patterns in lace, each set 

















of warp threads having its single bobbin weft to form the transverse | 


weaving. These extra warp threads are also capable of being traversed 
diagonally, and after working with one of these bobbin wefts for a time, 
may be traversed and work with the next or neighbouring bobbin weft 
thread, and so on as may be required to form the various patterns desired 
to be made. They also use the purl threads and other extra threads, if 
needed, in the production of spotting, both on the purls and in various other 
parts of the fabric, as well as introduce into the patterns of fabrics thick 
threads and other ornamental work. By these means a great number of 
vertical threads can be used to produce a dense or rich appearance in the 
figure, without extra motions, and with economy of time and general 
economy of manufacture. 


Ciass 4.—AGRICULTURE. 
Including Agricultural i Windlasses, Implements, Flour 


ills, &c. 





2537. A. WHITE, Great Missenden, Buckinghamshire, “* Apparatus for drying 
hay, corn, and roots.” —Dated 18th October, 1860. 

According to this invention an erection, room, or chamber is constructed 
which may be a permanent building, or part of a permanent building, or 
put up in any building fit to receive it, or 1t may be of wood or other light 
material in panels, and portable, having outsides and a roof or top, and 
with a bottom or with the earth for a bottom. Such erection, room, or 
chamber is to have in it one or more line or lines of rails, having a fall from 
its open end to the fans on which the wheels of the carriages could run from 
one of its ends to the other, and on which they would so run by gravity 
when not restrained. One of the ends of such erection, room, or chamber is 
to be open to permit the escape of the air after it has passed in contact with 
the hay, &c., and portions of the side or of each of the sides of such erection, 
room or chamber are to open and shut or to be movable to allow the 
carriages with the hay, &c., on them to be placed on or removed from the 
rails ,and to allow the hay, &c., to be got at to turn or move it. The other 
end of the erection, room, or chamber is to be closed, except sufficient open- 
ings to receive the air from a set of fans, somewhat similar to the fans of a 
winnowing machine for each set of rails; or more of such fans may be em- 
ployed, if necessary. These fans are so made to revolve that air shall be 
driven rapidly over and under the rails and carriages and out at the other 
end of the chamber. The invention comprises many unimportant features. 





ApmiraLty MANAGEMENT.—The great engines of the Black Prince, 
the hull of which was built on the Clyde, are made at Greenwich, 
while those of the Bristol, now building at Woolwich, are being 
made at Glasgow. The Dee and the Rhadamanthus, the two 
ships employed in carrying this machinery, have been taken up for 
that purpose during the whole of the past winter. In consequence 
of the tempestuous weather experienced during the respective 
voyages, some 700 miles each way, for which both ships are extremely 
ill adapted, and the delay in the transport, the fitting and completion 
of both the Black Prince and the Bristol have been retarded, and the 
outlay considerably augmented, in addition to the unnecessary ex- 
penditure incurred in transport. 

Stow Procress or THE Wanrior.—The progress of the iron-clad 
steamship Warrior towards completion is, if sure, at all events very 
slow. We are told that Midsummer's Day will have to come upon 
us aud pass away before the first experimental cruise of this the 
first specimen of our iron navy has been made. As for ourselves, we 
are inclined to think that the month of July will be pretty well spent 
before our curiosity in this respect is satisfied. If, however, on the 
one hand the work on board the Warrior is rather of a dilatory 
character, that on board the Black Prince is progressing in a very 
rapid manner; and we learn by the last intelligence from the Clyde 
that Messrs. Napier are resolved to make up for the time lost in 
launching their ship, by running a good-humoured race with the 
Thames Yard Shipbuilding Company, as to which vessel shall be 
first under weigh. This rivalry must be productive of benetit to the 
public, as we hope that the energy exhibited on the banks of the 
northern river will be closely imitated by the contractors on the 
more southern streams.— Army and Navy Gazette. 





Great Eartuquake.—Advices from Rio de Janeiro to the 9th ult. 
state that a dreadful earthquake had destroyed part of the city of 
Mendoza, in the Argentine Republic. The number of victims was 
said to be 7,000. 2,000 houses were thrown down. The loss was 
estimated at £14,000,000, Mendoza stands on a plain, on the 
declivity of the Paramillo or Eastern range of the Andes, Its 
elevation above the sea is 2,891 ft., and the voleano of Aconcagua is 
fifty-five miles distant. ‘The population of the city was about 12,000. 


Post-orrice Packet Service.—The estimate for this service for 
the year is £994,956. he chief items are for the conveyance of the 
following mails :—Between Holyhead and Kingstown, £85,900; 
between Dover and Calais and Ostend, £18,600; between Great 
Britain and America, £249,840; the West Indies and Brazil, 
£268,500; the West Coast of America, £25,000; the West Coast of 
Africa, £30,000; the Cape, £32,400 ; India and China and Australia, 
£245,211. Of the total sum of £994,956, taking as a basis the cost 
of the service when that service does not exceed the amount of ocean 
postage, and in all other cases the amount of ocean postage received, 
about £450,000—less than half—may be considered as expenditure 
for purely postal services. 

Foreign anp CouontaAL Jortines.—A dispute has arisen between 
the East India Lrrigation and Canal Company and the India Council, 
and it is feared that the difference will check the progress of future 
works of this description. —The new Austrian Lloyd's service from 
Constantinople vid the Kustendjie Railway and the Upper Danube 
is expected to place London within seven days of the Turkish 
capital—There is another steam navigation project in course of 
formation—that of the China River Company—which is to be 
brought out when the expedition up the Yang-tse-kiang river has 
returned. The navigation of this great river will of course open 
up the most extensive field for commerce the world can offer, for it 
will unlock the trade of 200,000,000 people (most of them, however, 
in all probability exceedingly poor). 

Tue Wittsnire Tron Trape.—The manufacture of iron in Wilt- 
shire dates from 1858, when Messrs. Greenwell and Co, started two 
large furnaces at Westbury, to work on the oolitic iron ore in the 
Coral-rag deposit. The ore is at least 15 ft. thick, and extends over 
a large tract of country. Two blast furnaces, capable of making 
300. tons of ivon weekly, have since been erected at Seend. Mr. 
Samuel Griffiths, the well-known metal broker, of Wolverhampton, 
gives a good account of these works ina letter to the Mining Journal. 
He estimates the thickness of ore at from 40 ft. to 60 ft. com- 
mencing about one foot from the surface. This deposit extends, 
he says, over only 150 acres, and includes about 25,000,000 tons, 
Coke is brought to the works at 14s. The ore, he further states 
costs but 1s. a ton atthe furnaces, the cost of native ores at the South 
Staffordshire furnaces being 15s. a ton. Mr. Griffiths states that 
iron can be made in Wiltshire at 10s. a ton less than in any other 
district in the kingdom; and Mr. 8. H. Blackwell, one of the largest 
iron masters in South Staffordshire, states that the vost of iron 
making in Wiltshire will be from 36s. to 38s, only a ton. 








Surrace Conpensers.— We understand that surface condensers 
are being at last made, by two eminent firms, for the Admiralty. 
Messrs. Bibbey Brothers, of Liverpool, are also having surface con- 
densers, on Mr. J. Frederick Spencer's plan, applied to no less than 
sixteen of their steamers, averaging 200 nominal horse-power each. 
One, the Frankfort, to which surface condensers have been applied, 
has a pair of 40-in. cylinders, 34-in. stroke, and now consumes 16 
tons of coal daily, where she formerly burnt 20. The cylinders are, 
in this case, unjacketted. The original air pumps, 25 in. diameter 








and 17 in. stroke, making 42 strokes per minute, have been replaced | 
by two pumps 14 in. in diameter, 15 in. stroke, making 70 strokes | 


per minute, the air pumps being worked by asmall auxiliary engine. 
The Hibernian, the new steamship of the Liverpool and Montreal 
line, has a pair of 65-in. cylinders, 42-in. stroke, making 45 revo- 
lutions, and working up to about 1,200 indicated horse-power. 
Steam of 25 1b. pressure is carried, cut off at 10 in., or less than one- 
fourth of the stroke. ‘lhe cylinders are jacketted, the jackets being 
supplied with steam of 35 1b. pressure from an auxiliary boiler which 
serves also to distil water to make up for the waste in the surface 
condenser. ‘The small engine also which drives the air- 
pumps is supplied with steam from this boiler, Mr. Spencer's 
guarantee is that the Hibernian shall burn no more than 
30 tons of coal daily (about 24 1b. per hourly horse-power), 
whereas the other steamers of the same power, belonging to the same 
line, burn 48 tons daily. The Sentinel, a new boat belonging to 
Messrs. Laing and Stephens, and engaged in the London and New- 





castle trade, has a similar condenser. This vessel has a pair of 36-in. | 


cylinders, 30-in stroke. The steam is maintained at 28 lb., and cut 
off in regular working at 6 in., or one-fifth stroke. 


are jacketted, the steam in the jackets being at a pressure of 40 Ib., 


The cylinders | 


and taken from a supplementary boiler used also to supply steam for } 
driving the air-pumps and for restoring the small quantity of water | 


wasted by the surface condenser. 
73 revolutions and work up te about 400 indicated horse-power. 


The Canadian Steamship C any are having two new boats built | “). “gg - - aa. 4 
The Canadian Steamship Company are having two new boats built | shipments to India, South Africa, and Brazil. The only considerable 


to be fitted with 42-in. cylinder engines of 30-in. stroke, and which 
are intended to work steam of 50 Ib. pressure. The boilers have the 
water within and the fire around the tubes, as in the boilers of most 
of the American steamships. The engines will be fitted with surface 
condensers, the cylinders will be jacketted, and an auxiliary boiler, 
working salt water, will be employed for the various purposes 
already named. 

Scotcn Pumprne Enornes.—Mr. Ralph Moore, of Glasgow, has 
published the following letter with reference to a statement lately 
made by him respecting the comparative efficiency of Cornish and 
Scoich pumping-engines :—* The object I had in view was to test 
the performance of our Scotch-made pumping-engines with those 
made in Cornwall, and working in Scotland with our Scotch coals. 
Without entering into the details of the construction, in order to 
account for the difference, I merely ascertained the quantity of water 
lifted 1 foot high by the consumption of a given amount of coal, 
which I presume (being all Scotch) will not differ much in quality, 
if any, I give four examples, and the results, No.1 isathree-valved 
beam-engine, made in Cornwall, from designs by Hocking and Loam, 
of Cornwall, both engine and pitwork fitted up by Cornish engineers, 
and worked for at least three years by Cornish enginemen. The 
cylinder is 60 in. diameter; stroke, 10 ft.; speed of water, 30 ft. per 
minute; works one 15-in. plunger 18 4-6 fathoms; one 13-in. 
plunger 89 4-6 fms.; and one 11-in. bucket 18 5-6 fms.; it is the 
property of Sir George Suttie, of Preston Grange, and has been 
working at Dolphingstone Pit, eight :niles east from Edinburgh, con- 
stantly for the last thirteen years. The cost for boiler repairs during 
that period has only been £7. No. 2 is a direct-acting engine, with 
air-pump and condenser ; the pump-rods are attached to the piston- 
rod; it was designed and constructed by Mr, Andrew Barclay, engi- 
neer, Kilmarnock. The cylinder is 80 in, diameter; stroke, 
12 ft.; speed of water, 66 ft. per minute; and works one 27-in. 
plunger 41 fms. ; one 27-in. ditto, 41 fms.; it is the property of the 
Coltness Iron Company, and has becn working for the last three 
years at Crofthead Ironstone Pit, 20 miles south-east from Edin- 
burgh. No. 3 is a three-valved condensing beam-engine, by Jas. 
Aitken and Co., Glasgow. Cylinder, 60 in.; length of stroke, 
8 ft. ; speed of water, 44 ft. per minute ; it works one 18-in. plunger 
30 fms.; one 16-in. bucket 25 fms.; one ditto, 25 fms. ; it is the pro- 
perty of Messrs. Merry and Cunninghame, and has been working 





The Sentinels engines make | 





for two or three years at Stevenston Colliery, Ayrshire. No. 4 is a 
direct-acting high-pressure engine, with condenser, but no air-pump ; 
it was made by James Aitken and Co., Glasgow, from designs of | 
Mr. David Landale, M.E., Edinburgh. The cylinder is 65 in. 
diameter ; length of stroke, 12 ft. ; speed of water, 45 ft. per minute; | 
it works one 16}-in. plunger 50 fms.; one 16-in. ditto, 41 fms. ; and 
one 16-in. bucket 30 fms. ; it is the property of Messrs. Kidston, and 
has been working at Newton Colliery, near Glasgow, for about two 
years. The duty of these engines is—No. 1 (Cornish) lifted 50 
millions of pounds of water 1 ft. high, by the consumption of 112 1b. | 
of coal. No, 2 (Barclay) lifted 18} millions. No. 3 (Aitken) lifted | 
15 millions. 


No. 4 (Landale) lifted 134 millions. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Inox Trave: Continued Quietude: The Civil War in American 
Foreign and Home Orders—Tue Troxmasters anv THE NATIONAL 
Fortirications ; What is being done in Wolverhampton—Pic-1n0N 
Trave—Coat Trave: Prices: The Strike of Colliers—GEneRaL 
Hanpwark Traves: L£ffects ofthe American’ Struqgle—Boann or 
Trape Rerurxs ror Marcu—Testina Iron Cuarns—TRADE 
Marks AND Bankrvrrcy Bitt—Brminguam AND THE EXHIBITION, 


A quiet but steady trade continues to be done by the first-class 
iron-makers’ houses in South Staffordshire. A few small orders 
were received by the last mail from America. They are, of course, 
intended for consumption in the Northern States. “The news that 
hostilities have commenced has not taken the trade by surprise, and 
itis hoped that if there is to be a war it may be sharp and decisive, 
so as the earlier to lead to a restoration of peace and the consequent 
readjustment of trade. A statement made on Wednesday, founded 
on the assumption of certain New York correspondents of English 
trading firms, to the effect that one of the first acts of the special 
Congress, which the president has summoned for the 4th of July, 
will be the repealing of the Morrill Act, has occasioned considerable 
satisfaction. Some iron is being now made in this district for Russia, 
and a little for Italy, and the home orders continue to afford a con- 
siderable amount of work for the plate mills of the best makers. 
Sheets (except for Russia) and bars continue, however, with hoops 
in but little request. The works at Wednesbury, and in one or two 
other directions where an extensive plant has’ been laid down for 
executing railway orders, are quite busily engaged. An unfortunate 
machinery accident, however, at the chief Wednesbury Works has 
seriously interfered with the operations there in the past week. The 
facts are mentioned below. The makers of steel, who depend so 
much on the American market, are now doing but very little. Most 
of their orders now come only from Sheflield. Messrs. G. B. 
Thorneycroft and Co., of the Shrubbery and Swangarden Lronworks, 
Wolverhampton, have for some time past been directing their atten- 
tion to the manufacture of iron in a shape and of a quality likely to 
be of service in the national fortifications; and, as far as they have 
hitherto gone, they have attained great success. When the 
proper time arrives we shall be in a position to give the readers of 
Tue Enarveer all the information on this subject that the Government 
may think it expedient to permit to be published. We have known 
of what has been going on from the commencement, and should not 
now have referred to it, had not a local paper made the matter some- 
what prominent, contrary, however, to,the wishes or indeed of the 
cognisance, either of the Government or the firm. At the same 
time a reference to the subject to this extent may do good by the at- 
tention of ironmasters being again called to the existence of the 
Select Committee on Iron, and their wish to obtain suggestions from 
the makers of iron on the most effective manner in which that metal 
may be applied to our national defences both by sea and land, Al- 
though we have not authority to describe the embrasure which is 
being made by Mr. Hartley, on behalf of himself and his partners 
(Messrs. G. B. Thorneyeroft and Co,), yet we may say that it does 
not consist of what a “news writer” for the Times described it 
when it was first tested at Shoeburyness, more than a twelvemonth 
ago, namely, a series of “ pigs” of iron ! 

A few small lots of Stalfordshire pigs were sold in Wolverhamp- 
ton on Wednesday at low rates. The make in this district continues 
to be reduced. The Parkfield Company are blowing out a furnace, 
and Mr. 8. H. Blackwell is putting out the last of his tive at 
Bilston. 

The coal trade is steady at, on the west side of Dudley, best thick, 
11s.; common, 9s.; lumps, 7s. 6d.; and fine slack, 2s, 6d. per ton, 
The struggle between the colliers and their employers in North 
Staffordshire is not yetat anend. ‘The men, however, are gradually 
but reluctantly yielding. 

The general manufacturing trades of Birmingham and Wolver- 
hampton have experienced no improvement on their state last week. 
In the former town the news of the commencement of hostilities in 
America has had the effect of checking many orders that were 
already in hand and about to be given out. 

The Board of Trade returns for March show, on the whole, an 
improved condition of our trade and manufacturing industry, as 
compared with the corresponding period of last year. ‘The total 
declared value of the exports of British manufactures and produce 
was £10,950,830 against £10,393,470 in 1859. The increase has 
been greatest in machinery and cotton, linen, and woollen manufac- 
tures; but the hardware, cutlery, earthenware, pig-iron, and wire- 
trades have participated in it in a smaller degree. The value of the 
hardware and cutlery exports rose from £248,729 to £288,489, but 
was less than in the corresponding month of 1859, when the value 
was £309,916. The increase was chiefly on the exports to France 
and Cuba, but there was an improvement also in the value of the 











increase in the exports of metallic manufactures took place, as already 
intimated, in machinery—steam engines to the value of £97,868, and 
they were exported chiefly to Spain and India, against £59,141 last 
year, and £46,644 in 1809; and other kinds of machinery to the 
value of £213,273 against £147,073 last year, and £171,222 in 1859. 
Pig-iron continues to show an improvement, but all other branches 
of the iron manufacture, except that of iron wire, declined. The 
exports of these and other metallic manufactures are shown in the 
following table :— 
MONTH ENDING MARCH 31sT. 











j | 
|} 1859. | 1860. 1861. 
Pig-iron oo 1s oe ce os oe ose oo} £94,053 | £66,502 | £75,018 
Bar and rod irom .. .. «2 ss «oe «| 243,152 203,030 175,609 
Railway iron .. «2 oo ss oe of oe 419,961 204,697 253,963 
[ron wire ‘ao - -s oo 17,756 20,314 30,852 
Cast-irom.. .«e cc of of ov ° 98,487 61,692 39,433 
Wrought-iron oo se oe co co ov} 281,676 282,400 226,959 
Steel, unwrought.. .. .. «2 o «© 72,663 70,387 70,104 
Copper. unwrought .. .. .. «+. +-| 50,959 35,748 26,577 
Copper and yellow, metal sheets and nails 116,722 130,541 94.661 
Copper, wrought... .. «2 «+ os 20, 269 8,024 19,612 
ee ee ee ee 12,598 12,731 19,144 
Lead, all sorts oe oe ee - «| 48,086 30,437 34,148 
Tin, unwrought .. «2 «2 oe 20,121 25,364 18,475 
Tin-plates id oe we ce ce el Eee 6 ee 77,074 


The increased demand for pig-iron came chiefly from Prussia, 
which, a year or two ago, was thought likely soon to become inde- 
pendent of British ironmasters, and even to compete with them in 
supplying the adjoining countries. There was a slightly increased 
export of cast-iron to Brazil, but the shipments to all other countries 
diminished. The falling off in bar and rod-iron was considerable, 
though it did not extend to many of our principal markets, the 
exports to Holland, France, Italy, India, and Canada, showing an 
increase. In railway iron the decrease took place almost entirely in 
the exports to the Austrian dominions, where pone was forwarded, 
and to the United States. As an example of the depression existing 
in the American trade, it may be stated that the value of the railway 
iron exported to the States last month declined from £104,753 to 
£20,059 as compared with the corresponding period of last year, 
The decrease in the exportation of wrought-iron extended to all 
countries, except Russia and Prussia, which are among the least im- 
portant of our customers. In unwrought copper, copper, and yellow 
metal sheets and nails, and lead of all sorts, the decrease extended to 
all countries, if we except an increased export of the latter metal to 
China. There was an increased exportation of tin-plates to India, 
and but a very trifling diminution in the shipments to Australia; 
but to the United States the value sent was only £35,640 against 
£105,635. 

A meeting of the Birmingham committee of the Exhibition of 
1862 was held on Saturday, the Mayor —s The near 
approach of the time announced as being the latest when avplica- 
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tions for space can be received, and the absence of any recognition 
of committees as the agency through which the business of each 
locality should be conducted were the chief topics of discussion. It 
was resolved by the meeting to represent to the commissioners that, 
unless the time for receiving applications for space were extended, 
the industry of Birmingham would be very inadequately represented. 
On Tuesday intimation was received in Birmingham that the com- 
missioners had acceded to the request of the committee, and had 
extended the time for receiving applications for space. 

The council of the Wolverhampton Chamber of Commerce have 
adopted a petition to the House of Commons in favour of the Trade 
Marks Bill, and one to the House of Lords in support of the Bank- 
ruptey Bill. ‘lhe committee, after noticing that clauses 6 and 6 of 
the Trade Marks Bill forbid the use of any mark which shall mis- 
represent “the manner or place in or at which, or the person by 
whom any chattel is sold or made,” state that they are, nevertheless, 
of opinion that those restrictions were intended to prevent, for 
instance, English-made watches being marked “Geneva,” or 
Coventry ribbons or Worcester gloves being marked “ French.” 
They show that the clause quoted may have the effect of preventing 
a London and Birmingham manufacturer from having certain of his 
goods made in Bilston or Wolverhampton, or vice versa, and his mark 
affixed, as is frequently necessary when manufacturers books are in- 
conveniently full of orders, ‘To such a construction of the Act the 
council strongly object. The couneil regard the proposed Bank- 
ruptcy Bill as a great improvement on the existing law, and are 
most anxious that it should be passed during the present session of 
Parliament, 

An extraordinary accident occurred ta the Wednesbury Patent 
Shaft and Axle-tree Works on Saturday last. Early in the day the 
shaft of the fly-wheel gave way. The wheel, weighing upwards of 
ten tons, fell down, and portions of the machinery were scattered 
about the place, Happily no one was hurt. The accident will have 
the effect of keeping the works standing for a week. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Srate or ‘Trave: Sheffield: Leeds — Barxsuvy EXPRESSING ITS 
Gratitupe To Mrs. Locke—Norrnern Marrers: The Iron-cased 
Frigate Dejince: Activity on the Tyneside Engineering Establish- 
ments: Tyne Improvement Bill, se.—Buytun ano Tyne TRamway: 
Growth of Coud Traffic—Livexvoo.: The Polytechnic Society: 
Progress of Dock Extension—\non Vesseis vor tHe Liverroon 
AND Bombay 'Trape—MAncuester, SHEFFIELD, AND LINCOLNSHIRE 
Rauway: The Port of Grimsby and the Coal Trade—LAncasuine 
anv Yorksurre Raiwway: Latlway Recklessness. 

More activity is apparent in some branches of Sheflield industry. 
The engineers’ tool establishments are in full work, and some of the 
file and steel houses have an average business for the home markets. 
The Leeds Chamber of Commerce reports that the iron trade of that 
town has remained very steady during the month, and from the 
orders on hand a fair average amount of business must prevail for 
some weeks. ‘he machine tool trade is in a healthy state, and some 
increased activity may be remarked in connection with the produc- 
tion of textile machinery. In the cut nail trade excessive competi- 
tion is complained of, although there is a fair amount of business 
doing. 

Barnsley has gracefully displayed its’ sense of the conduct of 
Mrs. Locke in presenting a public recreation ground to the town, in 
order to keep green the memory of her late lamented husband, by 
adopting, at a large and iafluential public meeting, the following 
resolutions :—“ That the inhabitants of Barnsley, in public meeting 
assembled, sincerely condole with Mrs. Locke on the irreparable loss 
she has sustained by the death of her lamented husband, and they 
humbly hepe that she will be supported by the Divine Mercy in this 
her hour of trial, The meeting would respectfully suggest for 
Mrs. Locke’s consolation, that her departed husband while living 
was faithful in all the relations of life, and was a source of happiness 
to all connected with him, No man had more deservedly secured 
the esteem of all classes of the community. He illustrated a noble 
profession by his attainments, and his achievements and virtues 
gg him amongst the worthies of the English publie.”"—“ That 
Mrs. Locke, having announced her intention of presenting to 
the inhabitants of Barnsley, in the name of her late husband, 
Mr. Joseph Locke, a public place of recreation, with an endowment 
for keeping the same in order, and having also given the sum of 
£2,000 to the trustees of the Grammar School, and £1,000 to the 
trustees of the Holy Rood School, in order to promote the cause of 
education in this town; it is resolved—That the grateful thanks of 
the people of Barnsley are due, and are hereby unanimously tendered 
to Mrs. Locke for her truly noble and munifieent presentations, 
which, valuable as they are, and calculated to confer the greatest 
advantages on the inhabitants of this town, are made still more 
precious by being associated with the name of one whose reputation 
and character while living was to his fellow-townsmen a source of 
honest pride, and whose memory they deeply revere now that he is 
departed from the scene of earthly honours aud of toil.” 

The chief topic of interest in the North is the launch by 
Messrs. Palmer, of Jarrow, of the iron-cased steam frigate the 
Defence. The extreme length of the Defence is 292 ft. breadth 
from the beams, 54 ft.; the extreme depth, 38 ft. 2 in. In burthen 
she is 3,609 tons register, and has been pierced for 28 guns. The 
engines, Which possess 600-horse power, are manufactured by | 
Messrs. John Penn and Son, Greenwich, and the speed at which the 
frigate is reckoned to sail is at the rate of ten Knots an hour. The 
stern-post has been made by Messrs. Fulton and Co., of Glasgow, 
and finished by Messrs. Morrison and Co., Quseburn, Neweastle. 
The “ram ” has also been prepared by a Glasgow firm, and completed | 
by Messrs. J. B. Palmer and Co. The erection of the vessel was 
commenced in January, 1860; and the works throughout have been 
superintended by Messrs. Leucock and Buffy, two inspectors of the 
Admiralty. After the manner of the Great Eastern, the vessel is 
double-bottomed, and is iron-plated to the extent of 170 ft. to 2 ft. 
below the water-line, The bulkheads are covered by armour plates, 
which are furnished with plated doors of the same material, She is 
further surrounded by wing passages in the inside on each side, the 
object of these being to em > » men on board to pass along to 
plug up any holes made by The armour plates with which 
the vessel is cased are of various lengths, from 13 ft. to 17 ft., by 
about 3 ft. 3 in. wide, and 4} in. thick, and weigh from 4 tons to 
5 tons each. The whole of these plates have been rolled by Messrs. 
Beale and Co., of Park Gate Ironworks. Rotherham. Underneath 
the plates are 18 in. of teak, beneath which lies the actual skin of 
the ship. The armour plates have been bolted in with 1}-in. bolts, 
and the edges have been feathered and grooved similar to the deals 
of a floor. On the fighting deck, and in the bulkheads are two doors, 
by the passage afforded by which cannon can readily be transferred 
from one part of the vessel to another. At the stern, the new frigate 
is strongly fortitied by an elaborate process, being intended to act a 
steam ram; and with a prominently projecting beak, the workman- 
ship is so arranged that a hostile ship would be struck under the 
water-line, aud immediately sunk, The stern falls in at the head 
between 5 ft, and 6 ft., in the shape of the rudder; and at mid- 
ships is a kelson 44 in. in thickness, which is carried right up to the 
stern, and is of immense durability, ‘Che upper and main decks are 
of iron; the fighting decks being composed of oak, of about 6 in, in 
thickness. The magazines are within armour-coated portions of the 
ship, and below the water-line ; and when finished, it isexpected she 
will beable tocarry twenty 100-pounder Armstrong guns. The Defence, 
which will draw 20 ft. of water when fitted with her engines, 
grounded on being launched, but she has since been brought into | 
the Tyne dock, and is now being completed there. Great activity | 
continues to epee in the engine factories, foundries, chain and | 
hardware works on Tyneside; indeed, many of them are still under 
the necessity of working overtime. This brisk state of things 
extends beyond the large establishments, such as Stephenson and 
Co., Morrison and Co., Palmer Brothers, Hawks, Crawshay and 
































Sons, R. and W. Hawthorn, the Elswich Engine and Ordnance 
Works, to nearly all the smaller fry. The dredging operations at 
Sunderland sea outlet have materially augmented the depth of the 
water-way. The Committee of the House of Commons, to whom 
the Tyne Improvement Bill stands referred, have proceeded during 
the last few days to inquire into its merits. 
examined have been Mr, Hawkshaw, U.E., Mr. Fowler, C.E., &e. ; 
and a strong case appears to have been made out in support of Mr. 
Ure’s proposition, previously noticed at various times in THe 
Enoixeer, and in explanation of the necessity existing for a dock at 
the Low Lights. On Saturday a large iron screw-steamer, the 
attalion, built for Messrs. Laing and Stephens, was launched from 
the yard of Messrs. Palmer Brothers, at Howdon. The vessel, 
which was designed by Mr. M-Clintock, of Jarrow, is 210 ft. long, 
28 ft. in breadth, and 17 ft. in depth. The Battalion will carry from 
1,000 to 1,100 tons, and her engines will be of 80 horse-power. 
Steam cranes will be put on board by Messrs. Thompson and Co, 
of the Spring Gardens Engine Works. 

Mr. J. F. Tone stated in his evidence before the House of 
Commons Committee on the Tyne Improvement Bill, that while the 
Blyth and Tyne Railway, of which he is engineer, carried 360,000 
tons of coal in 1853, in 1860 they carried 1,075,000,000 tons. So 
much for railway progress. 

At the last meeting of the Liverpool Polytechnic Society Mr. 
T. Rt. Arnott read a paper on “ Geographical Research,” making an 
interesting reference to the enormous coal beds of North and South 
America, the more extended utilisation of which is, of course, a 
question of labour and appliances. 

Mr. H. Shaw read a paper on a railway brake which he has 
recently invented, and which he described as simple in construction 
and easy of application to existing rolling stock, The Liverpool 
Albion gives some interesting details with regard to the new dock 
works in progress on the Lancashire or Liverpool side of the Mersey. 
We must limit our extracts this week to the operations to the north- 
wards of the Canada Dock. They comprise a Half-tide Dock, 
immediately landward of the Canada Basin which has been described, 
from the centre of which it has an entrance 60 ft. wide, shut off, as 
is the case with all of these entrances, by double gates. ‘To the 
northward of this entrance there are two subordinate entrance locks, 
one 20, the other 32 ft. wide, and each about 140 ft. in length. The 
Half-tide Dock itself is 500 ft. long by 350 ft. wide, and has a water 
area of 4 acres 84 yards in extent. Besides the three entrances on 
its western side, already mentioned, on its south side it communicates 
directly with the Canada Dock, by an entrance 80 ft. wide. From 
this it will be readily apparcnt it has three principal and very 
eflicient means of communication with the river. On the northern 
side of this Half-tide Dock there are two means of communication 
with intended docks still further to the north, Of these the western 
one is 8U ft. wide, and the eastern one 20 ft, As yet, the wider 
entrance is little more than merely marked off in formation, the 
security of the works being maintained by a stone-dam, the commu- 
nication being intended as part of extensive contemplated dockworks 
still further to the north. The narrower or eastern entrance is being 
fully completed. ‘To the eastward of the Half-tide Dock two long 
and comparatively narrow docks stretch inland, each 800 ft. in 
length. These two docks, which are somewhat unequal in area, are 
intended as Carriers’ Docks, to be devoted to the use of the different 
branches of inland traffic, more especially—or rather, indeed, exelu- 
sively—in connection with the timber trade. As already stated, 
they are each 800 ft. in length, the more northerly one being 140 ft. 
wide, with a water area of 2 acres 2,764 yards; the other being 100 ft. 
wide, with a water area of L acre 4,'48 yards in extent, and each of 
them having a passage from the Half-tide Dock 40 ft. in width. 
These Carriers’ Docks are situated in immediate proximity to the 
large space devoted to the commodious timber yards already men- 
tioned, from which they are divided by a street 60 ft. wide; the 
space which they occupy, along with their capacious quays, being 
bounded on the north by another street 60 ft. wide, on the eastward 
by Regent-road, the whole intended to be surrounded by lines of rail- 
way communicating with lines extending along the whole length of 
the range of Liverpool Docks, and will be connected with all the 
leading railways of the kingdom, ‘The Carriers’ Docks, now under 
consideration, are divided from each other by an immense quay, 
950 ft. long by 200 ft. wide, while on their northern and southern 
sides they will each have a quay space nearly 1,000 ft. in length by 
90 ft. wide, besides the two 69 ft. wide streets already referred to. 
Immediately to the northeastward of the Carriers’ Docks, and in front 
of Miller’s Castle, with an entrance opposite to the north end of the 
castle, isa large space enclosed as a dockyard ; and, stretching away 
to the northward of that for about 2,400 feet by an average width of 
nearly 700 ft. is a space of ground set apart as temporary timber 
storage. Between this space and the sea-wall there is an enclosed 
area 65 acres in extent, intended as a timber pond or floating 
timber store. At the southern, or Canada Dock, end of this pond, 
there is to be a line of railway crossing over the entrance bridges of 
the Carriers’ Docks, and terminating in a jetty 40 ft. wide, projecting 
400 ft. into the timber pond, furnished also with a railway and all 
necessary appliances for the loading of timber upon trucks for con- 
veyance to all parts of the country. 

A fine new iron ship, named the Sam Mendel, has just been 
added to the Liverpool and Bombay trade. She is 1,117 tons 
register, and was built for Messrs. Coupland Brothers, of Liver- 
pool, by Messrs. Ryles, Spence, and Co., of West Hartlepool, 
being the second built by the same firm for Messrs. Coupland. 






















An interesting statement was made at a special meeting of the 
Manchester, Sheffield, and Lincolnshire Railway Company, on 
Friday, with regard to the line proposed to be constructed at the 
vaartial expense of the company, from the River Trent across the 
River Ancholme to the existing system of the company at Barnetby. 
The chairman stated that the proposed line might fairly be called an 
extension of the South Yorkshire Railway. It passed through a 
valuable iron and coal district, and would shorten the distance 
between the great coal tield and Grimsby by at least twenty miles. The 
would be £120,000, and of this sum it was proposed 
that the Manchester, Sheffield, and Lincolnshire Company should 
subseribe one-third. Mr. Gamble, who afterwards addressed 
the meeting, said the length of the proposed line was fourteen miles, and 
the saving of distance between the South Yorkshire coalfield and 
Grimsby was more than twenty per cent. of the present distance, 
approaching some sixteen or seventeen miles. It was well known 
that Grimsby had suffered very much from the great difficulty 
which had been experienced of obtaining a sufficient supply of coal 
at that port; and there could be little or no doubt that a very small 
diminution in the price at which coal could be shipped at Grimsby 
would produce a trade so large, that if he were to attempt to compute 
it, his statement might be considered as fabulous. When it was 
Wrne in mind that the export of coal from Great Britain, during the 
last year, to the various ports on the eastern and northern parts of 
Europe, amounted to upwards of 4,000,000 tons, and that, during the 
last two years, nearly 1,500,000 tons were exported to France alone, 
and that, antecedent to the new tariff coming into operation, there 
could be little doubt that the quantity of coal which might be shipped 
at Grimsby would be so great that, as he had said before, if he were 
to venture on wny positive statement, it might be thought to be very 
visionary indeed. It was well known that a considerable quantity 
of coal had been sent from Grimsby to France, and that the coal of 
the South Yorkshire district was an especially favourite coal in France, 
A question of 24. or 3d. a ton only had prevented the shipments being 
twice or three times the quantity; and it was fair to suppose that, 
on the opening of this line, the price of coal shipped at Grimsby 
might be diminished 7d. or 8d. per ton, and leave to the 
railway quite as large a profit as they were now getting, besides 
giving them the advantage of passing only over their own lines, 
As to the ironstone field, it had been proved before a committee of 
the House of Commons that at 2 moderate computation it was equi- 
valent to 300,000,000 tons, and it was of a very rich quality. It 


cost 


had also been proved that it was very easily reducible. Consequently 
the quantity of ironstone which would pass over this railway into 


Among the witnesses | 


the coal district to be there smelted, and also on the other hand, the 
| quantity of coal which would be brought into the ironstone district, 
would tend very much to increase the receipts. : 
The projects which the Lancashire and Yorkshire Railway Com- 
| pany has now before Parliament involve an outlay, for new works, 
of £520,000, It is also intended to raise £509,000 for improving the 
various stations of the company. The directors proposed to carry 
through two other lines, at a cost of £400,000, to Settle and 
Shawforth, but it was proved at the Wharncliffe meeting, called to 
consider the bills, that in an excursion made into the district pro- 
posed to be traversed by the Settle line, with a view of ascertaining 
the probable traffic, the directors had only met one man in a gig! 
This was too bad, and, notwithstanding a flourishing speech from 
the deputy-chairman, who dealt with thousands of pounds as lightly 
as ordinary people deal with sixpences, the two projects were con- 
demned, It is well a check should be given to such recklessness, 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin, 
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Raits continue very dull of sale. 

Scorcu P1c-1RON.—The market has been tolerably steady during the past 
week ; but, on the receipt of the last news from America, prices gave way a 
little, and the closing quotations are now 48s. td. cash, and 49s. 6d. three 
months open for Mixed Nos. Warrants f.o.b. at Glasgow. 

Spevrer.—In fair demand, and commands £18 7s. 6d. to £18 10s. on the 
spot. 

Coprer is also in fair request. 

Tix.—There is a good inquiry for English at current rates, and holders 
are firm. In foreign the price of Banca is quoted £130 ; fine Straits may 
be had at £125 per ton. 

Trx-PLATES have been more inquired for lately, and are quoted firm 
at 24s. for I.C. Coke, and 29s. 6d. to 30s. for charcoal. 

MOATE AND CO., 65, Old Broad-street, London. 

May 2nd, 1861. 
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GLAsGow, Ist May, 1561. 

The Pig-iron Market has been quiet but steady since this day week ; the 
prices have fluctuated between 48s. 74d. and 48s, 3d. cash, A moderate 
bu-iness has been transacted. 

To-day the tone is steady, 48s. 6d. cash paid, and still buyers ; sellers, 
48s. 7d. 

For shipping-iron the demand is good. ; 

Exports last week were 15,522 tons, against 11,179 tons in the correspond- 
ing week of last year. Suaw, THomson, and Moore, Metal Brokers. 


Derive the week ending April 27th, 1861, the visitors to the South 
Kensington Museum have been as follow:—On Monday, Tuesday, 
and Saturday, free days, 4,274; on Monday and Tuesday, free even- 
ings, 4,094; on the three students’ days (admission to the public, 
Gd.), 1,955; one students’ evening, Wednesday, 154. ‘Total, 10,477. 
From the opening of the museum, 2,002,978. 


Tue Perreetion or Mecnaytsm.—* In short, all the improvements 
for our convenience and comfort, dating from a state of barbarity to 
one of high civilisation, are but the cumulative results of inventive 
ingenuity ; and in no instance is this more clearly seen than in the 
history of those beautiful inventions which have, from time to time, 
been ‘brought to bear upon the science of Horology. Trace its 
history from the time of the Romans with their clepsydra or water- 
clock, and Alfred with his candles, from hour-glasses and sun-dials, 
down to that miracle of ingenuity ‘the Watch,’ and see how 
improvement has succeeded improvement, until at last_those now 
manufactured by Benson, of Ludgate-hill, and 46 and 47, ( ornhill, 
London, have been characteristically described as * the perfection of 
mechanism.’ "— Standard. ; 

Benson's Illustrated Pamphlet, post free for two stamps, Is des- 
criptive of every construction of watch now made. Watches safe 
by post to all parts of the globe. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


Tue general meeting of the members of this institution was held 
on Thursday, the 2nd inst., at the house of the Institution, Newhall- 
street, Birmingham; Alexander B. Cochrane, Esq., Vice-President, 
in the chair. i 

The secretary (Mr. W. P. Marshall) read the minutes of the pre- 
vious meeting, and several new members were elected. : 

The first paper was a “ Description of a Self-acting Machine for 
Winding Reels,” by Mr. William Weild, of Manchester. The 
machine, which is the invention of the writer, is for winding thread 
on reels or spools, technically called “ spooling,” and accomplishes 
all the processes of winding six spools at once completely by self- 
acting means. It fixes the empty spools ready for winding, and 
guides the thread on to them during the winding ; and when 
exactly 200 yards of thread are wound on, cuts a nick in the edge of 
the spool and draws the end of the thread into it for fastening off; 
then cuts off the thread and discharges the full spools, and then 
begins winding again on a fresh lot of empty spools. During the 
winding the thread is delivered uniformly over the length of the 
spool by the thread-guide, which presses upon the thread, to give it 
a polished appearance ; the guide is made to travel from end to end 
of the spool by means of a right and left-handed screw, and the 
length of travel is governed by a tracer working against a guiding 
template, the edges of which are shaped to a bevel corresponding 
with the bevel of the heads of the spool. When the spool is full the 
winding is stopped, and a knife descends and makes a nick in the 
edge of the spool, while a spring point holds the thread from uncoil- 
ing, and guides it into the nick. A sliding finger moving to one side 
pushes the thread across the edge of the spool, so that it may be 
caught by a descending hook, which pulls it into the nick; the hook 
draws the thread across an upturned knife-edge, and cuts it off, 
whilst the loose end of the thread is held tight by a pinching spring. 
‘The full spool is discharged from the machine by the withdrawal of 
the winding spindle, on which it has been carried during winding ; 
and an empty spool is brought up by a cradle and pushed on the 
winding spindle, the loose end of the thread being caught fast 
between the end of the spool and the shoulder on the winding 
spindle. The winding is then started again on the fresh spools, all 
the movements necessary to make the required changes, and to start 
and stop the winding, having been produced entirely by the machine 
itself, by camsarranged forthe purpose, withoutanything being done by 
hand by the attendant, who has merely to supply the empty spools 
while the winding is going on, renew the large thread bobbins when 
emptied, and join up any broken thread that may occur. A number 
of these self-acting spooling machines have been at work for a con- 
siderable time in different parts of the country with complete success, 
each doing the work of six winders with the ordinary hand-spooling 
machines; the thread is thus wound by the machine with much 
greater economy than by hand, and with less waste; and the wind- 
ing is done with perfect regularity throughout the entire length of 
thread put on the spools. Specimens of spools wound by the ma- 
chine were shown in comparison with others wound by hand; and 
an admirable working model of the machine was exhibited in action, 
showing the whole of the movements performed by it. Two 
interesting models were also exhibited of the earliest balling ma- 
chines for winding thread in balls; anda scale of sizes for spools, 
proposed for ensuring uniformity in the proportions of the various 
sizes, was exhibited and described, with specimens of spools made in 
accordance with it for winding in the spooling machines. 

The next paper was “On a new mode of Coking in Ovens, applied 
tw» the Staffordshire Slack,” by Mr. Alexander B. Cochrane, of 
Dudley ; whereby a good serviceable coke is now made from the 
fine slack of the Staffordshire thick coal, the whole of which has 
been hitherto thrown away as waste, having been incapable of con- 
version into coke by any plans previously tried, in consequence of 
wanting the necessary caking quality. For imparting this property, 
the slack coked at the writer's works at Woodside, near Dudley, ‘is 
mixed either with bituminous slack from South Wales, or with a 
smaller portion of pitch; in either case the requisite binding property 
is obtained, and the coke is produced in lumps of large size and 
excellent quality, and is found of particular value in the blast 
furnace. ‘The ovens employed for coking the slack are the invention 
of Mr. Henry Eaton, of Bordeaux, and are arranged in the form of a 
circular block, round a high chimney in the centre, which causes 
the draught to be equal upon all the ovens, so that the coking pro- 
ceeds in all alike with equal regularity. The ovens are charged in 
alternate order, whereby each newly-charged oven is between two 
that are in full heat, and is fired immediately by the heat received 
from them; the intermediate walls of the ovens being built only 
half a brick thick, which is found to be thickness enough for 
strength and durability, and facilitate the transmission of heat 
between the ovens. The burning off of the charge of Staffordshire 
slack is effected without requiring any admission of air; and thus 
the waste of material that takes place in ordinary ovens by burning 
a portion of the coke itself is saved, and a greater yield of coke is 
consequently obtained. Owing to the circular arrangement of the 
ovens, there is the least amount of external surface in proportion to 
their internal capacity; and consequently no heating flues are 
required under the bottom of the ovens or round their sides, which 
simplifies the construction and reduces the repairs greatly. The 
space occupied by the ovens is much less than with a rectangular 
block of ovens of equal capacity, and thus more rvom is available for 
stacking the slack and coke. These ovens have now been at work 
for several months with complete success at the writer’s works at 
Woodside, near Dudley, coking the fine Staffordshire slack with a 
mixture of rather more than an equal quantity of Welsh bituminous 
slack; and also with a mixture of about one-third as much pitch, 
without any Welsh slack. A block of ovens is also at work at the 
Tursdale Colliery, in Durham, coking the north country coals, with 
the same advantages in durability, economy, and regularity of work- 
ing; and ovens of this construction have been erected at Briton 
Ferry, in South Wales. Specimens of coke made in the ovens were 
exhibited, illustrating the respective binding properties of the 
different mixtures of slack employed. 

The last paper was “On an Engine, Boiler, and Surface Con- 
denser, for very high pressure steam with great expansion,” by Dr. 
Alexander W. Williamson, and Mr. Loftus Perkins of London. 
‘The engine, boiler, and surface condenser, which are the invention 
of the writers, were merely designed to show by actual working the 
practicability, safety, and economy of employing a much higher 
pressure of steam than is ordinarily used, and carrying expansion 
much further. The boiler is constructed of a number of horizontal 
tubes of small diameter, arranged in vertical tiers, with the water 
and steam inside, having great strength to resist internal pressure ; 
the tubes in each tier are connected with those above and below by 
vertical pipes at each end screwed into the tubes, to allow of circu- 
lation ; and any section of the boiler can be removed for repairs in- 
dependently of all the rest. ‘I his tubular construction of boiler is 

not meant to be worked except in connection with a surface con- 
denser, whereby the same water is constantly returned into the 
boiler, after having been used as steam in the engine; and pure dis- 
tilled water is accordingly employed in the boiler, so as entirely to 
—- any Incrustation of deposit in the tubes, which would inter- 
ere with their evaporative power and durability. The surface con- 
denser employed with the boiler consists of a set of vertical tubes 
closed at the top, each having a smaller tube inside it. The 
condensing water is driven up the inner tube and passes down the 
annular space, and the steam is condensed on the outside of the 
tubes. Surface condensation is considered the best principle of con- 
denser for general adoption, as it ensures the boiler being supplied 
always with pure water alone, and saves most of the power required 
to work the air-pump in an ordinary injection contonase while a 
very good vacuum is shown to be maintained. The engine is 
arranged for expanding the steam in three cylinders successively, so 
as to carry the expansion down to a great extent; and the cylinders 
are inclosed in a superheating case, to supply the heat lost in expan- 
sion. The three cylinders are single-acting, and connected to the 
same crank shaft; the first and third, with the highest and lowest 





pressure of steam, make the down stroke, and the second, with the 
intermediate pressure, makes the up stroke. The engine has been 
working experimentally with the boiler and surface condenser for 
some months, with steam of 500 Ib. pressure, expanding twenty 
times; and the result has been a consumption of about 1} Ib. of 
coal per indicated horse-power per hour. Indicator diagrams were 


exhibited, showing the successive expansion of the steam in the 
three cylinders, and also a model of the boiler. 


The pr then ter ted, the Chairman announcing that 





the next meeting would be the Annual Provincial Meeting of the 
Institution, to be held this year at Sheffield, on the 31st of July 
next, and the Ist and 2nd of August. 
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CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
May 2nd, 1861. 
Mr. A. F. Yarrow, in the chair. 
ON STEAM CULTIVATION. 
Abstract of a paper read by Mr. J. B. Hinprrcn, 

Tue cultivation of the soil being the most important operation in 
the whole province of agriculture, and one requiring in its execution 
a great amount of power, it may be viewed as an immense field open 
for the application of steam ; and, indeed, when the — is placed 
in this light, it appears quite unaccountable that ploughing was not 
one of the first operations subjected to its influence. Although the 
introduction and application of steam in this instance may appear 
inconsistent with its progress in other branches of industry, the a 
history of steam culture reveals the impediments and difficulties 
opposed to its use, and some of these it may be well to notice, 
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In the first place, the cautiousness and prejudices of the farmer 
against anything novel has to be met, together with the absurd 
theories and objections that are generally urged when the intro- 
duction of elemental power is concerned. They apprehend in it the 
total annihilation of the farm-horse and abolition of manual labour, 
and until these objections are dispelled, great impediments exert 
their retarding influence. 

The past history of the introduction of steam in the several branches 
of industry, railways for instance, will not always serve to suppress 
such objections as these; although | think not a single instance can 
be brought where either manual or horse labour were interfered 
with in the least ; but we have instances to the contrary. A deficiency 
of capital on the part of the farmer to invest in the steam cultivating 
implements is, perhaps, one of the most formidable impediments to 
its introduction. In this case we must look to offering large profits 
by its adoption to induce speculators and capitalists to come to their 
aid. Although the last two impediments mentioned may have had 
great influence in retarding the introduction of steam it cannot be 
attributed entirely to such causes. I think myself that steam has 
found a more formidable rival in this case, and been brought 
more closely into competition with horse-power than it has in any 
other instance of its application. Ploughing being an operation per- 
formed at a comparatively slow speed, at which the horse works 
under the most advantageous circumstances, he has been more 
capable of performing this operation than he has any other. The 
difficulty of transporting the portable engine over badly constructed 
roads and agricultural land may be also mentioned. Horses have (I 
believe in most instances) been employed to effect this purpose, 
which horses might, to some extent, have been used to perform the 
work of the engine. The portable engine, however, may be adapted 
to _ itself, and thereby rendered quite independent of horses, 
and consequently show its advantages and economy in a much more 
striking manner. 

‘The various classes of soil were next referred to, and it was stated 
that the great object was to make the soil supply certain mineral 
elements essential to the growth of the plants. As an instance, it was 
noticed that the enamel of the stalk of wheat being chiefly composed 
of silica obtained from the soil, it was necessary that the soil on 
which wheat is grown should contain silica. As these mineral 
elements, or, in other words, the natural fertility of the soil, is 
gradually abstracted by the growth of vegetation, it is evident that 
it must be restored from time to time, either by the application of 
manure or by additions from the subsoil brought up in deep tillage. 
Each system, no doubt, possesses its peculiar advantages, and both, 
therefore, may be adopted; but, of course, all such treatments must 
vary with the nature of the soil, climate, and other contingencies of 
economy, &c. ‘T'o know, therefore, what a particular soil can grow, 
and what it cannot, it is necessary, in the first place, to learn in 
what elements it is deficient, and to supply them with proper regard 
to climate. By such means it is pons to bring very refractory 


land into profitable cultivation. 

The power expended in ploughing is due to the cohesion of the 
particles composing the soil, consequently the stiffer the soil the 
greater the ainount of power required, and the larger the opening 
for the application of steam. Where heavy clay soils predominate, 
a large amount of horse-power is obliged to be kept throughout the 
whole year, in order to accomplish at particular seasons the necessary 
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cultivation. In such cases steam has a most decided advantage over 
horses, as the agricultural engine which costs nothing while it is 
idle can be used to take the extra work in the busy weeks or months, 
and so reduce the employment of horses to an uniform monthl 

amount. Its cost and maintenance would then have to be compared, 
not with that of the horses which it has displaced during the time in 
question, but with the cost of those horses throughout the whole 


year. 

, Another advantage which may be mentioned as relating to the 
use of steam power is the s at which the soil is broken up, and 
is only to be appreciated when the results of slow and quick speed 
of draught are com together. In the former case the soil 
seems only to be displaced and clodded together, but the latter 
evinces its superiority by completely pulverising avd separating the 
clods into small particles of dust, and thereby offering a larger 
surface to the action of the atmosphere, besides rendering it looser 
and affording greater facility for the roots of the plants to strike 
down. 

In applying steam power to the cultivation of the soil, two 
different principles or modes of application may be employed, viz. 
the locomotive propelling itself over the land and drawing the 
ploughs at the same time, or the rope system, where the engine 
is stationary and the implement drawn by the means of 
ropes. ‘The former has, perhaps, gained the most notoriety from 
its apparent simplicity, notwithstanding the laws of gravitation are 
diametrically opposed to the whole principle of locomotive traction 
over soil; but it must be remembered that the superiority of steam 
culture consists in avery great measure by avoiding the consolidation 
of the soil by the plodding of the horse's feet. What a detrimental 
effect, then, will the weight of the locomotive have when pass- 
ing over the soil. Add to this the consumption of power in its self- 
propulsion, its total uselessness, except on level land, and the diffi- 
culty of getting from one set of furrows to another, and I think a 
climax of difficulty is brought to bear against the whole system, 
difficulties of wrong principles which can neither be overcome by 
mechanical skill nor even rendered less objectionable by improvement. 
Notwithstanding the advocates of the locomotive ome ough have 
lately stated “that they think it is now pretty generally admitted 
that the rope system has had a fair opportunity of proving its 
success,” we admit that its success hitherto has neither been what. 
we may have desired or anticipated, but when a charge of this 
description is made, we may reasonably expect it to be substantiated 
by the practical results of their own system. If these matters be 
inquired into, it will be found that their locomotive steam plough 
lives only in theory, and that they cannot produce one capable of 
work of any description. 

Mr. Boydell’s culioes railway, Rickett’s steam cultivator, Halkett's 
guideway system, and many others, all appear to have a very short- 
lived existence. Not so the rope system. I believe there are at the 

resent time more than 200 sets of implements employed in Great 

ritain, representing the annual cultivation of 80,000 acres of land, 
supposing each to cultivate on the average 400 acres per annum. 
Although this is slow work, especially if it be compared with the 
enormous amount still performed by horses, it at least proves that it 
has been found successful in 200 instances, and if this be the case we 
cannot but expect that the number will soon be increased to 2,000 
and more, for surely there are more than 200 farms in England on 
which steam can be profitably employed, if there is found any advan- 
tage from its use. R satisfactory inference may be drawn from the 
fact that when a steam plough is established in a neighbourhood the 
surrounding agriculturists soon become converts to the advantages 
derived from it, and more orders are received by the manufacturer 
from the same quarter ; it also proves that the practical are not the 
only difficulties. 

‘he traction engines of Messrs. Boydell and Blackburn were next 
referred to, with regard only to their cultivating capabilities. 
Mr. Halkett’s guideway system was also noticed: the objections 
brought against it were the outlay required per acre, and its applica- 
bility only to flat country. Referring to the outlay required, it was 
asked how a system requiring an expenditure of £70 per acre could 
possibly be entertained, when a set of implements on the rope 
system, capable of ploughing 700 acres per annum, could be pur- 
chased for £700, being merely an outlay of 20s. per acre, especially 
when the rope system was so slow to be adopted. Several state- 
ments by advocates of the locomotive principle were also criticised, 
especially arguments urged by them relating to friction and loss of 
power by the gravitation of the rope, which were shown to be 
groundless, and contrary both to theory and __. The author 
next proceeded to speak of the rope system individually and more in 
detail, referring also to the various plans at present adopted. That 
which he believed to have been most adopted, and therefore attended 
with the most favourable results, was known as Smith's, and manu- 
factured by Messrs. Howard, of Bedford; although he thought 
Mr. Fowler's to have been equally, if not more successful in its 
practical operations. The greater success of Mr. Smith’s system was 
attributed to its having been adapted to the ordinary agricultural 
engine, which had not been the case in Mr. Fowler's plan. The 
plan adopted by Mr. Smith may be briefly described as follows, 
although I may observe that his patent consists mainly in the means 
of turning the implements at the end of its course. The engine is 
placed in a corner of the field, and in front of it a windlass, which 
has motion imparted to it by means of a strap from the fly-wheel of the 
engine. This windlass, which consists of two drums, winds upon it 
the wire ropes, which pass over a pulley attached to an anchor at 
each corner of the field, and completes its course by passing on to 
the other drum of the windlass. By winding each drum, therefore, 
alternately, and allowing the other to run free and uncoil its rope, it 
is evident that the rope will be driven in opposite directions. The 
implement is drawn to and fro between two of the anchors by being 
attached to the rope, and it is also so arranged that when the imple- 
ment has arrived at one of the anchors, and the rope begins to move 
in the opposite direction, that it is turned round, and thereby enabled 
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to plough going back again. The little senagement for effecting 
this is called a “turning bow,” for which Mr. Smith has a patent. 

Messrs. Chandler and Oliver have adopted a system similar in its 
principle, although differing in some respects. In the first instance, 
they employ a double-action balance plough, in place of Mr. Smith's 
cultivator and turning bow. They also place the rope and tackle in 
the form of a triangle, instead of a square. They save by this a con- 
siderable length of rope and also one anchor, as compared with 
Smith’s. In both these systems the rope passes over pulleys and 
anchors before acting upon the implement, or, in other words, the 
power is transmitted indirectly to the plough. 

Mr. Fowler's has been termed the direct-action principle, as in his 
case the engine moves along the headland and becos opposite its 
work (instead of being stationary), propelling the ploughs between 
itself and an anchor also movable along the opposite headland. 

When the implement, therefore (double action balance ploughs 
are employed), is being drawn towards the engine, the power of the 
engine is transmitted direct, but when it is being drawn towards the 
anchor, the power has to pass over the anchor to enable it to be so 
drawn; and I therefore observe that it is only when the plough is 
being drawn in one direction, viz., towards the engine, that the 
action is direct. So again, the engine has always to resist by its 
weight and stability the uniform strain of the work, but the anchor 
only wh: n the implement is travelling towards it. When, however, it 
is in use it has to resist double the strain that the engine has. It 
has the strain of the rope passing between the engine and the anchor, 
and that also of the rope between the anchor and the implement— 
whieh,_it will be observed, are two forces both acting in the same 
direction\—to resist this double strain at a point where there is no 
weight to xssist as there is at the epgine. 

Mr. ao has adopted metal dise wheels which cut into the soil 
and thereby gain the requisite adhesion, and, I think, considering 
the difficulty overcome, great credit is due to Mr. Fowler for the 
satisfactory manner in which it has been accomplished. But well as 
Mr. Fowler's anchor may act, it would, no doubt, be advisable to 
avoid its use altogether, if it were possible. 

A system recently patented by Mr. Yarrow and myself, represented 
in the accompanying drawing, to a very considerable extent effects 
this. It will be observed by reference to it that it is not attempted 
to plough from the engine at all, Two single-action ploughs are 
employed instead of one double-action one, and these are propelled 
alternately towards the engine. When each in its turn has arrived 
there, they are drawn back by a thin iron wire, which passes from 
the back of one plough to that of the other, simultaneously with the 
other implement being propelled towards the engine. One plo iz h, 
therefore, is always being propelled by the engine towards u~ If, 
whilst the other is being drawn back to the headland, so a: to be 
ready in its turn to be drawn ploughing towards the engine. Fig. 1 
is an elevation, and Fig. 2 a plan illustrating this principle of haul- 
ipg; A is the engine; B, B', the two implements; C, C', the points 
at which the anchors and pulleys for the thin wire-rope «re placed. 
These anchors, which still have to be employed, are merely used to 
bring the plough back, and have, therefore, only to resist the strain 
of the implement running over the ground, when not acting upon 
the soil. Figs. 4 and 5 represent the description of anchor that 
would be employed, it being exceedingly small and light and capable 
of being managed by a boy. 

When resisting the strain of the implement returning it would be 
in the position shown in Fig. 5. Fig. 4 illustrates the mode of 
transferring the pulley from one anchor to the other, and shifting it 
along the headland. 

I showed that in Fowler's system the action was only direct when 
the implement was soapelion towards the engine, but in this the 
power is transmitted direct in both instances. This same principle 
of working may be arranged in two different forms. Figs. 1 and 2 
represent the plan adopted for a long range, but when the land to be 
ploughed happened not to be sufficiently large to allow of its being 
used conveniently, the two implements would be placed on one side 
of the engine and only one anchor employed. The ropes are used 
double and of half the substance, on the principle of the rope and 
pulley. The rope by this means being reduced to half the substance 
allows the drums to be half the diameter, and, therefore, to be con- 
veniently placed beneath the barrel of the engine. Fig. 3 represents 
the double rope principle also applied to the ordinary triangle system. 
A is the implement having in it two pulleys, placed either vertically 
or horizontally, in the most convenient position. B,C and D are the 
anchors and pulleys. E and F, the ends of the rope passing on to the 
drums of the windlass. By this plan half the substance of rope is 
saved between ( and F, as also between B and E; the pulley and 
anchor D might be also rendered lighter, as it would have only to 
resist half the strain that it would if the rope were single. 

The merits of this principle of hauling were left almost entirely 
for the discussion following the paper. 

The accompanying observations, however, were spoken of as 
being some of its advantages. 

Firstly,— An efficient means of steering the implement owing to its 
being mounted on three wheels. 

Secondly,—Avoiding the difficulty of getting the double-action 
balance plough from one set of furrows to another, and also all other 
objections connected with its use. 

Thirdly,—Avoiding the use of all anchor arrangements to resist 
the strain of the work. 

Fourthly,—A saving in the length or substance of the wire rope 
ubed, as compared with Fowler's system. 

It was also anticipated that a saving of time in reversing the 
motion of the implement would accompany its use, and also that the 
time at present occupied in arranging the apparatas for working 
would be considerably reduced, 

With regard to the direct action principle, Mr. J. Allen Williams, 
of Haydon (who was, I believe, the first to employ ropes for 
ploughing), has expressed his approval of it in the following terms: 
— | have always held, and freely given my opinion, that the power 
should be sent directly from the engine to the furrow. The fixed 
engine system appears at first sight to be very simple, but nothing 
can compénsate for the continual friction, wear and tear, and loss of 

wer, necessary to rum so many pulleys at such a distance from 
he work.” 

That the rope system of steam culture will, in a few \ ears time, 

ffect a most important change in agriculture is evident, | think, to 
Gacy intelligent observer interested in its progress. Man;°, indeed, 
of our first engineers and agriculturists now give it as their opinion 
that the epoch is fast approaching when a total change is likely to be 
effected, and that we are at the present time in a state of transition 
from the old system to the new, Steam, the great innovator, which 
has effected such mighty revolutions in all branches of industry, is at 
last invading with irresistible force the province of agriculture. 

The farmer, through shortsightedness, may object and oppose the 
change, but he will not prevent it. Their objections will have no 
more effect than those of the coachbuilders and proprietors who 
as ap the introduction of railways in their day. 

Ve may, however, I hope, conelude that after all things have 
been taken into consideration, a large margin of profit and advantage 
will remain in favour of steam, sutlicient at least to ensure, finally, 
its general adoption as soon as the farmer is ready to receive it. 

I have intentionally avoided giving any statistics of trials or of 
the cost of working, but | know those who have adopted steam to 
say that they could not possibly farm without it, and I think, after 
all, that this may be taken as the most fair criterion of its usefulness 
and success. 























Tne Great Metrorontan Sewer.—The works connected with 
this important undertaking in the West Ham district now extend 
over a great distance, and the depth of the cuttings averages 14 ft. 
to 15 ft. below the surface of the high road. ‘The works at outlet at 
Barking Creek will be first completed, and two tunnels will extend 
from that point to Stratford, forming a junction at Bow. The main 
sewer from Stratford-broadway to Bow-bridge is nearly completed, 
and the remainder of the Stratford main drainage works will 
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FRENCH SOCIETY OF CIVIL ENGINEERS. 


In a recent impression we gave some copious extracts from the 
inaugural address of M. Flachat,the newly-elected president of the 
French Société des Ingénieurs Civils. We now append the 
remainder of M. Flachat’s observations, which reflect much credit 
upon him, showing as they do an ardent professional zeal tempered 
with a conscientious regard for the interests of capitalists and 
employers (see ante, vol. xi, p. 272). After a brief allusion toa 
certain prejudice in the public mind that the instruction of engineers 
imbued them with too absolute notions for them to devote them- 
selves with sufficient elasticity to the practice of commercial affairs, 
M. Flachat continued as follows:—“I ought, I think, to conclude 
with some allusion to what has been recently realised as regards the 
participation of engineers in railway industry, which, if it is 
diminished in respect to construction, by reason of the completion of 
a number of lines and the difficulty of introduction into the depart- 
ment of ponts et chaussces, is, on the other hand, consolidated by the 
number and importance of functions resulting from arrangements 
for working existing systems. There is ground for hoping that 
from this point of view the technical value of services rendered will 
be made apparent by important economies in the establishment of 
railways, and above all of those lines where materials ought to be 
adapted to the difficulties which the soil and nature of the traftic may 
present, For instance, by increasing the useful results obtained 
from the employment of locomvtives, establishment expenses may 
be simplified and reduced. The grave question of inclinations has 
made great progress, and art has solved many ditliculties. Ideas 
such as these should be exchanged among yourselves, or you should 
bring here the experience and results derived from the daily studies 
which your labours require. ‘To assure progress, the most important 
condition in our career, as in all others, is to set out from the most 
advanced starting point. One ascertains thus the benefits derived 
from labour already accomplished, and the first in the arena is always 
him who has most brought forward results for clearing the way to 
those who follow him. In fact, in industrial as in pure science, one 
is enriched by all that one gives—one is impoverished by all that 
one keeps to oneself. The year 1860 has increased the participation 
of France and her engineers in the establishment and working of 
foreign railways. In Russia, Spain, and Italy, organisations, con- 
stituted by a French personnel, have adapted themselves, with as 
much order as activity, to populations and local interests. Ii the 
world denies to the French a colonising spirit, it must, at any rate, 
acknowledge that the facility with which our engineers have iden- 
tified themselves with the men and resources in the midst of which 
they have been placed, has given a complete contradiction to asser- 
tions that we know not how to change any of our habits or make 
them acceptable to others. Let us hope that our engineers will long 
render useful services in the countries into which they have beenintro- 
duced by French companies. The Société des Ingénieurs Civils is 
now composed of 519 members, among whom 144 are employed in 
French railways, and 56 in foreign railways, 92 in mines and metal- 
lurgical pursuits, 82 in mechanical arts, 25 in various public works, 
35 in chemistry applied to the arts, and 7 in agriculture. In 1853, 
the Society comprised 450 members, of whom 165 were employed in 
French and foreign railways, 80 in mines and metallurgical pursuits, 
57 in public works, 45 in various industries, 26 in chemical arts, and 
12 in agriculture. The augmentation has principally arisen, it will 
be observed, from railways. The year 1860 has seen the commence- 
ment with brilliant success of transatlantic services between France 
and Brazil, confided to the Messageries Générales. The construction 
of steamers and engines undertaken by this company in the work- 
shops which it has founded has given France new constructive 
establishments in which the finish of the work deties all rivalry. 
The construction of the shells or hulls of the large steamers built has 
been facilitated by the progress which our iron-platers aye accom- 
plished for some years through iron bridges. The conditions of speed 
and burthen officially imposed have been surpassed; and, in view ot this 
first success, French industry can undertake with contidence the esta- 
blishment of the transatlantic services of the Antilles and the 
United States, which have been contided to the same company.* 
Documents issued by the authority of the Superior Council of 
Agriculture and Commerce, on the construction of marine engines 
and the qualities and relative prices of the iron serving for the con- 
struction of the hulls of steamers, contain inquiries and information 
of the highest interest, and prove that, however much she may be 
behindhand in this branch of industry, as regards extension of 
works and enterprise, France is sufliciently rich in men and 
materials to enter resolutely, although, perhaps, upon a small scale, 
into competition with foreigners. Let us now examine, gentlemen, 
another order of interests which ought to attract our attention—those 
of geueral industry. The year 1860, regarded from this point of 
view, will prove an important epoch for France. Universal exhibi- 
tions had previously afforded proofs of our powers, but it had not 
definitely proved that we could struggle with foreigners in our 
interior market, or attain foreign markets. ‘There were general fears 
among producers; but an inquiry (which has become a universal 
exhibition of another kind) has since taken place on the means of 
production, and I would draw attention to the report in which it has 
resulted, since it is one of the most complete treatises possible cn 
general industry. The measure of forces has been taken; aud when 
the economical reform resulting from new tariffs has been effected 
the shock given at first by them will be found to have passed away 
without injury; indeed, far from this being the case, industry has 
already entered energetically on the path of competition by im- 
proving instruments of labour, The example had been elsewhere 
given by French machinists, who, in the construction of locomotives 
and railway materials, compete with advantage with foreign builders. 
The inquiry to which I have referred also reveals the fact that, in the 
forging of iron,some of the progress which we have accomplished 
much exceeds that of England. The establishments of Nive-de- 
Gier, the new rolling or flattening works (daminoiis) of De ville, 
those of the forge St. Jacque at Montlucon, and the forges of Creuzot 
and the North, give to iron forms which are not obtained in England, 
either with the same facility, at the same price,or with equal quality. 
We must not lose sight of the great perfection to which English 
ironworks have attained; but the report presented on the subject by 
the President of the London Institution of Civil Eugineers,t at the 
sitting of that body on the 18th of October last—brilliant as the 
march of metallurgical industry among our neighbours may appear 
—-is far from discouraging to us. At several points of France our 
blast-furnaces have doubled their annual production, which has been 
raised to 10,000 tons by a better knowledge of internal arrangements 
and mixtures of minerals, as well as by the increased power of blow- 
ing machines. <As regards steel, again we believe that we have 
equalled—if, indeed, we have not surpassed—our neighbours in the 
progress which its fabrication has received among us. The pro- 
ductive force of France is found under this head in the particular 
quality of its minerals and its resources, which are so fruitful that 
one has a glimpse of the moment when they will enter foreign 
markets in rivalry with those of England. It is not for an instant 
doubtful that metallurgical industry, like all other interests which 
have had to fear a profound shock from economical reform, has not 
understood the necessity of protecting itself by following and 
anticipating, if it can, the processes which have constituted the 
strength of rival industries. This necessity concerns ourselves. 
Forge proprietors have for many long years preferred the services of 
a commis de bois to those of an engineer. Apart from the necessity 
of his assistance in the establishment of works, the latter has been 
considered a useless, if not @angerous, person; and it is worth 
noticing that it is just those metallurgical establishments in the 
working of which the engineer has participated which are alone in 


































































* The four ships built for the Brazil line (the Bearn, the Guyenne, the 
Estramadure, and the Navarre) are paddle steamers of 450-horse power to 
500-horse power nominal. The speed required was 8} knots an hour ; at the 
trial trips they made 10 knots to i1 knots, and a rate of 12 knots to 13 knots 
has since been realised. 

t A lengthened quotation was made by M. Flachat, but as the paragraphs 
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a situation to resist foreign manufactories. Yet in France engineers 
have been generally excluded from the development of metallurgical 
industry, while in England it has been exclusively confided to them. 
Incessantly pressed by economical reform, the principle of which is 
admitted, and the progressive application of which cannot be long 
suspended, the directors of industry ought to avail themselves of 
the knowledge of engineers, or call their assistance to their aid; and 
that which applies to metallurgy is equally true as regards tissues 
and all important manufactures. These considerations, gentlemen 
have a direct utility, because they show how indispensable it is that 
we should keep constantly advancing in the general knowledge of 
industrial application, without which discoveries of detail and im- 
provement of processes offer no interest. They also indicate the 
way in which it is important that we should enter from the com- 
mencement of our career, in order to complete the sum of experience 
without which none of us ‘can arrive in industry at a satisfactory 
situation, Every career requires a consecration of time; and it jg 
only after a stage embittered with sacrifices of every kind that the 
desired future enfolds itself to him who wishes to acquire some 
authority in the ranks of labour. It seems, on the whole, as I said 
at the commencement of my address, that everything is ready for a 
great development of activity. The resolution of the French 
Government to consider the extension of railways as the legitimate 
right of those localities which have been deprived of them, the esta- 
blishment of Transatlantic steamboat services, and the certainty of 
French productions resisting foreigners in the home market, and the 
hope of their competing with certain advantages in foreign markets, 
the increased freedom to be given navigable streams, the improve- 
ments of towns and the development of particular constructions, the 
organisation of institutions of credit for facilitating the execution of 
well-conceived enterprises, the aspect of the political world, which 
gives proofs of an intense desire for peace throughout the globe, all 
seem to open the year under happy auspices.” 

It will be seen that M. Flachat’s closing sentences were conceived 
before the unfortunate fratricidal strife in America. The French 
view of “the world,” however, is, to a great extent, limited to 
Europe, as * 2 coton” occupies a comparatively unimportant place 
in our neighbour's imports and industrial arrangements. 





BOILER EXPLOSIONS. 

Wuar is the cause of boiler explosions? Or, if the causes are 
various, What are they, aud how can they be traced and prevented ? 
These questions have been asked very seriously and investigated very 
closely, and not without come tangible and satisfactory result. The 
causes, indeed, have not been absolutely nailed, to use a political 
term; but a great many theories have themselves been exploded, 
beyond 2 doubt, and the field of inquiry thus narrowed down to a 
very small compass. Meanwhile, the perfection of means of experi- 
menting, and the newly-developed properties and laws of steam, 
have placed it within our power to test the remaining and plausible 
theories, certainly and absolutely. 

Without entering into a detailed statement on this branch of the 
subject, we would merely say that the electricity theory, the hydrogen 
or water-gas theory, and the over-heated plate theory are quite in- 
adequate—there is nothing in them. Any ove can for himself try 
the experiment of heating to redness a weight of metal equal to all 
the exposed parts of a boiler at low water, and then vaporising all 
the water he can with that heat. It will not create a bursting 
pressure, 

We believe the only plausible theories are superheating and the pro- 
jection of water by the steam instantly formed at the atmospheric 
pressure, in case of rupture. The latter has been fully discussed in 
Mr. Colburn’s book, and warrants an experiment, which, if properly 
tried, would measure the force of water thus projected, and un- 
doubtedly establish the fact that a rupture, through bad workmanship 
or proportions, often intensifies the vivlence of explosions, if it does 
not sometimes create them. ‘That this sudden formation of steam 
and projection of water is the most dangerous accompaniment of all 
ruptures or burstings, to persons in the vicinity, even if it exerts no 
immense force, is a fact patent to the most ordinary understanding. 

But we are disposed to believe, after reflection, and in spite of the 
doctrines of philosophers to the contrary, that superheated steam is 
the leading cause of explosions. Most of these disasters occur at the 
time when steam would naturally have been superheated, and when 
water would have been thrown into it just after starting the engine. 
The amount of superheating which goes on in boilers, whose 
steam surfaces are not exposed to the fire, would astonish the 
investigator. The evident reason why there are not more explosions, 
if this is the case, is, not that there is any lack of superheating, but 
that the accidental circumstance of mixing the steam and water is 
of unfrequent occurrence. Superheated steam rises, with its tem- 
perature, and water will not receive heat from the surface, down- 
ward, so that mixing steam and water, after the former is super- 
heated, is not a matter of course, when the water is agitated by the 
opening of the safety-valve, or the rise of the surface. As was very 
clearly shown last week,* in the report of the Bridgeport explosion 
case, steam superheated to a “ black-red” heat could not contain heat 
enough to vaporise water enough to cause an explosion, if the specific 
heat of steam is correctly or nearly correctly laid down in the boc 
If steam receives heat in proportion to its weight, and not in propor- 
tion to its bulk, it cannot cause explosion. This is a matter of 
demonstration, But the way in which its specific heat has been got 
at, is, we think, fallaci There are more ways than one of con- 
firming a fact. We can measure the heat that comes out of steam as 
well as what goes into it, and thus detect any error; and the sooner 
we do it the better. A few thorough experiments on the specific 
heat of steam would not cost much, and tl would convince us, 
To convince the non-professional public, several boilers should be 
made, and, if possible, blown up by superheated steam. Steam 
gauges and thermometers could be read at a safe distance, by the aid 
of a spy-glass, and thus the exact laws of explosions could 1 
lated, or else the theory could be exploded. 

If there is any subject in engineering of peculiar importance, it is 
this. Government expenditures on expansion and non-expansion, 
and on all matters purely economical, may well wait till this matter 
of life and death is brought within our compass. Meanwhile, we 
hope engineers generally, who have the facilities, will make experi- 
ments on the specific heat of'steam—that is at the bottom of the whole 
matter. And it will not be labour lost, for experiments almost always 
suggest improvements in directions not looked for, while the credit 
of helping to settle this question is what any man may envy.— 
American Railicay Review. 
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Export or ¢ i.—France took of us no less than ions 
of our coals, cinders, and culm in the year 1860, and, large as the 
quantity was, it was less than she purchased in the preceding year. 
Our other chief customers were :—-Denmark, 418,356 tons ; Sweden, 
214,729; Norway, 141,163; Russia, 356.496: Prussia, 399,175; the 
Hanseatic Towns, 539,468 ; Holland, 315,931; Spain and the Canaries, 
; Turkey, 196,504; India (including Singa- 
30,417; China (with Hong Kong), 139,119; the United 
309,869 : Brazil, 169.568 ; British West Indies, 78,919; foreign 
West Indies, 175,557; British North America, 150,565. 

ForeigN ANp CouontaL Jorrres.—A letter from Chambery states 
arly of copper, have 

























that various rich mineral discoveries, particul 
been made in Savoy. the province recently annexed to France. 
Surveys are being further prosecuted by the Emperor Napoleon, and 
thirty-six applications for grants of land have been made to the 
Imperial Government.—The extensive ironworks and colliery 
valty belonging to the Vulcan Iron Company on the river Ruhr, 
near Essen, Prus: ure announced for sale. The works comprise 
four large blast furnaces, coke-ovens, a foundry, mechanical work- 
shops, &c.—Large coal mines have been discovered in the territories 
of the Transvaal Republic, bordering on the Cape Colony. 
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HISTORY OF WATER GAS FOR LIGHT. 


In the recent Annual Report of the trustees of the Philadelphia 
Gas Works we find a brief and lucid history of the various efforts 
which have been made to manufacture and use water gas for illumi- 
nation. 

A committee consisting of ten gentlemen was appointed to report 
to the Select and Common Councils of Philadelphia, to inquire 
whether gas could not be made at less cost from other mate: ials 
than coals, which is now used for this purpose. In their report 
they state that they have examined the apparatus, and investigated 
three processes for making illuminating gas. ‘he first is that of 
making gas from bituminous coal, or the common mode now in use. 
The second relates to gas obtained from wood by distillation. This 
process has been constantly used for several years in part of the 
Philadelphia Gas Works. The third is a gas obtained from the dis- 
tillation of resin and carbon in conjunction with the vapour of 
water, and called “ water gas,” which has lately, for some weeks, 
been manufactured at the Northern Liberty Gas Works. The com- 
mittee state that good illuminating gas was made by each of these 
processes, so that the choice of any one depends upon its relative 
economy, convenience, and certainty. The cost of the gas produced 
from wood is stated to be the lowest; but in view of the limited 
supply of pine wood, the committee deem it inexpedient to rely upon 
this material. They would not deem it prudent to suspend the 
manufacture of coal gas entirely, and obtain new apparatus through- 
out for wood gas, as a suitable kind of wood might greatly increase 
in price and become scarce. As regards the water gas, the com- 
mittee state that they have not fully investigated the subject, but 
the “accounts” of the gas works show it to be no lower in cost than 
coal gas. 

The engineer, John C. Cresson, Esq., in his report, has compiled 
from authentic sources the leading facts connected with the history 
of water-gas. We are informed by it that the first patent taken out 
for a water gas for illumination was in 1823, in England, by Wm. 
Vere and Henry S. Crane. The nature of that invention consisted 
in obtaining an illuminating gas, by admitting a current of water or 
steam into a retort containing tar, coal oil, or other suitable material 
undergoing decomposition by heat. 

Ten years after this (in 1833), and long after this patent had been 
abandoned as impracticable, a series of water-gas experiments, was 
made by M. Jobard, Director of the Royal Museum of Industry at 
Brussels, and these were stated to be so successful that a commission 
of the Royal Academy of Belgium was appointed to investigate the 
subject, and the result was a most favourable report. This discovery 
of Jobard led to one of the most disgraceful frauds ever perpetrated 
upon the scientific world. Prior to any publication being made of 
Jobard’s experiments he sold his invention to MM. Selligue 
Tripier, of Paris, and the condition of the sale was that Jobard’s claim 
should be kept secret, and Selligue be proclaimed the inventor. Under 
the assumed character of the discoverer of water-gas for illumination 
Selligue received gold medals from the Paris Society of Encourage- 
ment, and the Academy de l'Industrie, and the process was introduced 
into several countries ashisinvention. It was patented in England 
by J. de ral Marino, and also in Austria by M. Offenheim. The latter 
person, in all innocence of his peculiar position, once endeavoured 
to effect a sale of the new invention to the “ original Jacobs” (Jobard) 
himself, who must have laughed in his sleeve at the joke. This 
water gas was put into actual operation for public use in the towns 
of Dijon, Strasburg, and Antwerp, and two of the faubourgs of Paris 
and Lyons. So complete was its apparent success, and so great was 
the influence of Selligue, that it maintained its credit, notwithstand- 
ing the opposition of several powerful gas companies, and a proposal 
was brought forward in the French Academy of Sciences for the 
award of its valuable gold medal to him for “ his splendid inven- 
tion,” with a recommendation that the Cross of the Legion of Honour 
be also conferred upon him. Selligue stated to the Academy that he 
was able to obtain 55 ft. of highly illuminating gas for each pound of 
resin, while, without its combination wiih steam, only 7 ft. could be 
obtained. ‘The matter was then referred to a commitiee or jury com- 
posed of Thénard, Gay Lussac, Brogniart, Darcet, Dumas, and 
Payen—eminent chemists. Under their thorough investigations the 
bubble was exploded; the candidate for the honours of the French 
Academy was discovered to be an impostor, and his grend invention 
and himself soon shrunk from popular gaze. By Jobard’s process 
the water was first decomposed; the hydrogen was then mixed with 
a hydrocarbon, such as resin or oil vapour, and passed into a retort 
containing coke, maintained at a high heat. 

Quite a number of patents were afterwards taken out in Europe 
for _water gas, but the public was not in any manner excited 
again upon the subject until 1847, when Stephen White, of 
Manchester, took out a patent, which, in its essential features, 
differed but little from Jobard’s method. White's process attracted 
considerable attention for three years in England, and it was 
adopted in one or two towns, which have since abandoned it. 
This process was tried at the Philadelphia Gasworks in 1850-51, 
and was in operation for several months. It was fairly tested, 
but did not yield such results as to warrant its adoption on a 
large scale. Gillard’s French process of obtaining pure hydrogen 
gas by the decomposition of water, then burning it on a little 
basket of very fine platinum wire, was also tried at the Phila- 
delphia Gasworks in 1851, This was an ingenious and beautiful 
invention, but too expensive for common use. This is the water 
gas now in use at Narbonne, in France. 

A few years since, Mr. H. M. Paine, of Worcester, Mass., got 
up a water gas which created an intense excitement for some 
time in the community. It was pretended that water was de- 
composed, at almost no expense, by currents of magneto-electricity, 
aud resolved entirely into hydrogen gas, which was rendered very 
brilliant _by simply passing it through camphine, without any 
waste of material. Vrofessional chemists were mystified and 
deluded, and the public press, with but few exceptions, became 
water gas mad for about nine months. The delusion at last 
passed away, to the great relief of many old gas companies. 

rhe only American patents obtained for water gas apparatus and 
processes are those of C. Brown, of Baltimore, Md., dated February, 
1850; N. Aubin, Albany, N. Y., dated Sept., 1854; and Dr. Sanders, 
of Cincinnati, July, 1858. The claims of all these inventors are 
confined within very narrow limits. That of Mr. Brown is for pro- 
ducing gas from resin, combined with a due proportion of water 
charged with carbon. Mr. Aubin’s is for a steam generator, from 
which Steam passes into the gas-generating retort. The patent of 
Sanders, as first issued, claimed carrying the mixed vapours of 
water and a hydrocarbon into a retort containing carbon, at a high 
heat. A re-issue of this patent was obtained in March, 1860, in 
which is claimed * the production of an illuminating gas by passing 
the vapour of water, and a hydrocarbon or its equival nt, mixed 
previously to decomposition, into a retort containing carbon, ata 
high red heat.” 9 : 
WP som Soe _—_ history of the water gas inventions that 

- igrdigg ry—-srdie rought before the public. The processes 
of Jobard and White embrace all that may be considered scientifically 
meritorious in the whole list. T he question of illuminating gas for 
public use is one of economy entirely. All things considered, coal 
as has proved to be the cheapest when manufactured on a large 
Ss of Pear he cea ee he ana, Senor 

ater at a small cost, i secure Important benefits to 
the community, by employing it for cooking and he. 
Some new discovery may yet be made which will 
a result.—Scientific American. 
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Grorcr Srepnenson at DarurxcTon 1x 1823.—In the Exhibition 
of the Royal Academy a picture, No. 309, by Mr. A. Rankley 
represents the father of the locomotive, top-booted and brawny 
sitting in Mr. Pease’s sober (uaker parlour, and teaching the 
pretty Miss Peases one of the tricks in embroidery which he learnt 
a working the pitmen’s buttonholes by the engine fire at Killing- 








MISCELLANEA. 

THERE is some expectation that the Fedcral Government of the 
United States will purchase the Great Eastern, The shares have 
lately advanced half-a-crown each. 

At the Exhibition of the Society of Industrial Arts, held in Paris 
on the 26th of April, the first-class gold medal was awarded to 
the Wheeler and Wilson Lock Stitch Sewing Machine. 

Carr. W. B. Tnompson, instead of Capt. Carnegie, took command 
of the Great Eastern prior to her departure for America. Mr, Wright 
went as chief officer, and Mr. Robertson as chief engineer. 

Ir is apprehended that after the Ist of July next there will be. 
only a monthly, instead of a fortnightly, mail to China, notice having 
been given by the Government that the subsidy for the extra mail, 
which has been in operation since 1857, will then no longer be con- 
tinued. 

Tue Messrs. Longmans have just brought out a new and enlarged 
edition of the famous “ Artisan Club Treatise on the Steam Engine,” 
by Mr. John Bourne. We shall mention it more fully in our next, and 
will only observe that its appearance will be welcomed by great 
numbers of practical engineers. 

T has been ascertained that in a quarter of a year, the quarter 
ending last Midsummer, upwards of 1,000 persons were convicted in 
Great Britain of the disgraceful offence of using false or unjust 
weights, scales, or measures. Very often the same tradesman has 
been found to have a number of short weights in his possession. 

DvrinG the week ending May 4th, 1861, the visitors to the South 
Kensington Museum have been as follow:—On Monday, Tuesday, 
and Saturday, free days, 6,148; on Monday and Tuesday, free 
evenings, 4,161. On the three students’ days (admission to the 
public Gd.), 2,184; one students’ evening, Wednesday, 346. ‘Total, 
12,859. From the opening of the Museum, ?,''15,817. 

Tue traffic returns of railways in the kingdom for the week 
ending the 27th of April amounted to £516,855, and for the 
corresponding week of last year to £506,230; showing an increase 
of £10,625. The gross receipts of the eight railways having 
their termini in the metropolis amounted to £225,768, and for the 
corresponding week of 1560 to £223,792, showing an increase of 
£1,966. 

Tue Scotia, nearly ready for launching on the Clyde, is 366} ft. 
long, or 6 ft. longer than the Persia, and 47} ft. wide, or 24 ft. 
wider than the last-named vessel. The Scoti 
are to have a stroke of 12 ft., that of the Pe 
that of the Arabia's 9 ft. 
The cylinders will be 102 in. in diameter. 
not be quite so fine as the Persia’s. 

Tue contract for building the two large batteries which the 
Government has decided on having erected at Folly Point and 
Bishop's Marsh, for the protection of Chatham Dockyard seaward, 
has been taken by the firm of Mr. G. Myers, builder, London, who 
will commence the construction of the batteries forthwith. Th 
contracts for the formation of the additional line of fortifications 
which will encircle Chatham have not yet been taken. 

From the Inland Revenue Department it appears that in the year 
ending the 31st of March, 1859, the pounds’ weight of paper manu- 
factured amounted to 199,015,818, and the gross produce of duties 
£1,281,023, and net produce £1,142,113. In 186) there were 
218,947,462 Ib. of paper made, and the gross duty £1,457,154, and 
net £1,291,7(9. In the year ending the 31st of March last the 
quantity manufactured was 229,503,085 1b., and the gross duty 
£1,462,825, and the net produce £1,305,991. 

Tur machinery of the screw steamship Moultan, belonging to 
the Peninsular and Oriental Company, was tried at moorings in the 
Victoria Docks on Wednesday. The direct-acting engines, of 
400-horse power, are by Messrs. Humphrys and Tennant, of 
Deptford, and have high and low-pressure cylinders, steam-jacketed, 
and working superheated steam. Hall's surface condensers are 
employed. An Armstrong hydraulic apparatus, working under a 
pressure of 800 1b. per square inch, is employed for starting and 
reversing the engines, and for steering the vessel. The official trial 
of the Moultan, at the measured mile, is expected to take place in 
about « fortnight, when we shall be able to give particulars of the 
machinery and its performance. 

Tut Exmouth Railway was inspected by Colonel Yolland, R.E., 
on the part of the Government, on Saturday week, previous to its 
opening for public traffic with the commencement of this month. 
The works are very heavy throughout; a viaduct over the river 
Clist is an important structure, which had been previously approved 
by the Admiralty; the iron girders were severely tested by placing 
two of the largest locomotive engines over each opening. The 
deflection was very slight. The masonry along the sea shore, where 
much Babbeomb stone has been used, was carefully examined and 
approved. Mr. Errington, the principal engineer of the South- 
Western Railway, who constructed these works, has obtained the 
Government approval and sanction to speedily opening the main 
line 














s side lever engines 

vs being 10 it., and 
The paddiewheels will be 41 ft. in diameter. 
The Scotia’s lines will 












TERE appears to be no certainty whether the Warrior will be 
ready for actual service before the end of the present year. All the 
armour plates except the upper strake on starboard side have been 
bolted on. The armament of the vessel has at last been definitely 
fixed, and we think our naval readers will hear with surprise that it 
has been determined to give her only six Armstrong guns, viz, two 
100-pounder pivot guns and four light 40-pounders, two for each 
broadside. ‘The rest of the armament will consist of 3 common 68- 
pounder guns of 95 ewt. each. Strange to say, also, all the Arm- 
strong ordnance are on the spar deck, and therefore entirely 
unprotected by armour plating of any kind, while the common guns 
are under cover. lf the whole vessel was armed with breech-load- 
ing 100-pounders, the armament would then be lighter than the 
wesent comparatively ineflicient guns by nearly 50 tons. 

Tne following appointments of naval engineers have been made 
since our last:—Frederick W. Sutton, chief engineer, confirmed and 
appointed to the Fisgard, for charge of the machinery of the Vixen; 
James M’Gregor, chief engineer, to the Asia, for service in the 
Glasgow ; Felix Freeman, chief engineer, to the Indus, for service 
in the Defiance; Maurice Johnson, chief engineer, to the Cumber- 
land, for service in the Anson; John F’, Williams, chief engineer, 
to the Indus, for service in the Lion; Joseph Deal, chief engiucer, 
to the Fisgard, for service in the Resistance; Ebenezer Clements, 
chief engineer, to the Indus, for service in the Satellite; Robert C. 
Reynolds, chief engineer, to the Octavia; Charles A. O'Dwyer, 
chief engineer, to the Asia, for service in the Shannon; William 
Austen, chief engineer, to the Mersey; Edwin West, acting chief 
engineer, to the Cumberland, for service in the Malacca; John Lear, 
acting chief engineer, to the Cumberland, for service in the Galatea; 
James Sumner, first-class assistant-engineer, to the Asia, for service 
in the Raven; Edwin Prarce, second-class assistant-engineer, to the 
Asia, for service in th» Escort; Edwin Boulton, chief engineer, 
to the Indus, for the Princess Royal; Thomas Rose and James Saw- 
yer, third-class assistant-engineers, additional to the Neptune, for 
disposal on the Mediterranean station ; Henry 8. Pemberton, Samuel 
J. Bird, and nes H. Ferguson, acting third-class assistant- 
engineers, additional to the Neptune, for disposal on the Mediter- 
ranean station; John Hancock, acting third-class assistant-engineer, 
to the Majestic; William J. Warren, promoted to the rank of first- 
class assistant-engineer in the Havock; John H. Binns, promoted to 
the rank of first-class assistant-engineer in the Majestic, for the 
Dapper; Edwin Pearce, promoted to the rank of first-class assistant- 
engineer in the Asia, for the Escort; Benjamin Foreman, promoted 
to the rank of acting first-class assistant-engineer in the Curacoa; 
John Hill, promoted to the rank of acting first-class assistant- 
engineer in the Woodcock ; and George Fullerton Bell, promoted to 
the rank of acting first-class assistant-engineer in the Pylades; 
William Towns and John Jenkins, acting third-class assistant- 
engineers, to the Asia, as supernumerarics; Thomas Scott (D.), 
acting third-class assistant-engineer, to the lisgard, for service in the 
Widgeon; James B. E. Warrington, acting third-class assistant- 
engineer, to the Cumberland, for service in the Adder ; James Stocks, 
acting third-class assistant-engineer, to the Cumberland, for service 
in the Wildfire, 
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NOTES AND MEMORANDA. 

Tne brasses of paddle-shafts always wear most on their forward 
sides. 

Tue top of a rolling wheel moves through space more rapidly 
than the bottom. 

Warr illustrated a trunk engine in his patent for a steam hammer 
in the year 1784. 

CnarcoaL, if made at a low temperature, will ignite at a lower 
temperature than when made at a high temperature. 

Tue Phoenix Ironworks, at Phoonixville, U.S., are making solid 
rolled iron girders, 24 in. in depth, with wide top and bottom flanges , 
rolled on. 


Tne Holyhead and Kingstown steamer Leinster has oscillating 
engines, with cylinders 8 ft, 2 in, (98 in.) in diameter, with a stroke 
of 6 ft. 6 in. 

Mr. Bourne applied balance weights to counteract the momentum 
of the reciprocating parts of marine engines in 1853, The Hiynalaya 
had balance weights applied soon afterwards. 

Mr. Jonun Bourne, in 1834, made a steam rivetting machine out of 
an old punching press. This was a few years prior to Mr. Fair- 
bairn’s introduction of the rivetting machine. 


Aw instance is on record of a horse having attained the great ago 
of sixty-nine years. This was a horse of the Galloway breed, foaled 
at Haddington in 1720, and which died in 1789. 

Tue exhaustion produced by the locomotive blast pipe has 
amounted to 12 in. or 13 in. of water. An exhaustion equal to from 
3 in. to 6 in. is, however, a more usual performance, 

An electro-magnet, some time since exhibited in London, attracted 
a mass of iron, at one-eighth of an inch distance, with a force of 
1,344 lb., and required 4,764 lb. to separate the contact. 


Pemps do not lift an amount of water equal for each stroke to that 
whi.h would fill the pump barrel. Moderately good pumps lose 
50 per cent. of the theoretical effect, and bad pumps as much as 80 
per cent. 

Ir is stated that if fulminating mercury be laid upon a block of 
iron and exploded it will indent the iron. If this bea fact it demon- 
strates, in a striking manner, the instantaneous or percussive action 
of gases. 

Remrorp has shown that all inflamed bodies may be extinguished 
by cooling agency. Even the explosion of gunpower may be thus 
a rested, and its incipient inflammation extinguished by directing on 
it a strong blast of air. 

Tue Worrior'’s engines, having cylinders 112 in, in diameter, have 
runks 41 in. in diameter, reducing the effective area to that of a 
ivele of 104} in. in diameter. The Orlando's engines, with cylinders 
100 in. in diameter, have 38-in, trunks 

Serrace condensers are now being adopted by nearly all the 
leading engine builders, to wit: Messrs. Penn, Maudslay, RK. 
Napier, Humphrys and Tennant, J. and G, Thomson, Randolph, 
Elder, and Co., Scott and Co., Denny Brothers, &c. &c, 

In 1842, Mr. Davidson constructed an electro-magnetic locomotive 
engine, which was tried on the Edinburgh and Glasgow Railway. 
It was 16 ft. long, 6 ft. wide, and weighed, with batteries and 
magnets, about five tons. Its speed was four miles an hour. 

Tne new Holyhead and Kingstown steamers, Ulster and Munster, 
have oscillating engines, with cylinders & ft. (96 in.) in diameter and 
7-{t. stroke. ‘These engines work up to 4,100 indicated horse-power. 
The eight boilers of each boat have 18,400 square feet of heating 
surface. The engines weigh 220 tons, the boilers 230 tons, the water 
in the boilers 170 tons, and the paddles 110 tons, making a total 
weight of 730 tons for 750 nominal horse-power, 

Execrric light of great brilliancy exhibits, like the sun light, all 
the prismatic colours when decomposed by the prism, and may be 
caused to display them separately by the intervention of different 
media. If a powerful discharge be passed between two wires in- 
serted in a soft piece of deal, in the direction of the fibres, the colour 
of the light varies with the depth of the points beneath the surface, 
If one of the points be inserted rather deeper than the other all the 
prismatic colours appear. In this experiment, the depth beneath the 
surface of the wood may be from ,4; im. to y% in. 





Hameuin’s mastic for setting boilers is compounded as follows :— 
To any given weight of sand add two-thirds of that weight of 
powdered Bath, Portland, or other like stone, and to every 560 Ib. of 
the mixture add 40 1b, of litharge, 2 1b. powdered glass, 1 1b. minium, 
and 2 Ib. gray oxide of lead, Pass the mixture through a sieve 
and keep it in powder for use, | When wanted for use a sufficient 
quantity of the powder is mixed with some vegetable oil on a board 
or on atrough in the manner of mortar, in the proportion of 605 1b, 
of the powder to 5 gallons of linseed, waluut, or pink oil, and the 
mixture is stirred and trodden upon until it assumes the appearance 
of moistened sand, when it is ready for use. ‘I'he cement should be 
used on the same day that the oil is added, as, otherwise, it will se 
in a solid mass. 


Tue bifilar balance, or double thread electrometer, was invented 
by Sir William Snow Harris, and described in the “ 'l'ransactions of 
the Royal Society ” for 1*86, A re-active force is obtained by means 
of a lever at the extremity of two parallel and vertical threads of 
unspun silk, suspended within a quarter of an inch of each other, 
from a fixed point: the threads are stretched more or less by a small 
weight, and the repulsive force is caused to operate much in the same 
way as in Coulomb's balance of torsion. As the threads tend to turn, 
as it were, upon each other, the stretching weight becomes raised by 
a small quantity, and this quantity is brought to re-act against the 
repulsive force in operation. ‘The delicacy of this balance is 
extremely great, and will render sensible a force of the one fifty- 
thousandth part of a grain. 


Pror. Wneatstone, in 1834, by a beautiful and conclusive series 
of experiments, showed that the velocity of an electrical discharge 
through a wire of half a mile in length was at the rate of 576,0u0 
miles in a second of time. This fact was deduced by catching in a 
mirror, while revolving on a horizontal axis at the rate of 800 times 
in a second, three electrical sparks produced by the discharge of an 
electrical jar in an interrupted circuit, the interruptions being at each 
end and in the middle of the conducting wire. Now, it was observ- 
able that the centre spark fell out of the line of the other sparks by 
half a degree of the circle, and had hence experienced retardation, 
from which it was not difficult to compute the time of discharge 
through the wire; for the angular motion of the image being, by an 
optical law, double that of the mirror, the time of motion through 
half a degree is given when the time of a whole revolution is 
known. 

A rresu-water spring has been discovered in the sea, eight miles 
off the coast of Florida, one of the late United States. It boils up 
with great force, and can be descried at a distance of two miles. 
When first seen it has the appearance of a breaker, and is generally 
avoided; but there is no danger in the vicinity, as there are five 
fathoms of water between it and the shore. Ten fathoms of water 
are found to the seaward, but no bottom can be reached with the 
deep sea lead and thirty fathoms of line at the spring itself. The 
water in the spring is fresh, and is by no means unpalatable. One 
peculiarity about this phenomenon is, that when the St. John’s river 
is high it boils up from 6 ft. to 8 ft. above the level of the sea, 
and presents rather a forbidding appearance. This spring has doubt- 
less deceived hundreds, who have hastily put about from, as they 
thought, imminent danger, and reported seeing a “ rock with water 
breaking over it.” A steamer has passed through it several times, and 


water has been drawn from it by a bucket thrown over the side, and 
when drank, no unpleasant taste or smell has been found. A similar 
spring of fresh water was di 
Japanese coast. 


discovered some years ago off jhe 
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SKINNER AND MILLER’S CRANES. 

Tus invention by H. E. Skinner and W. H. Miller, of Shadwell, 
consists in the adaptation and application thereto of a stationary 
screw, to which power is applied combined with a nut movable in 
or between guides, such nut being connected with the weight 
required to be lifted by means of a sheave or sheaves, and a guide 
pulley or pulleys, or other suitable appliances. The pitch of the 
screw will be varied in different cases, and also intermediate gearing 
may be applied between the power and the screw, in order to adapt 
the machine for raising or lowering different weights. 


FIC.1. 




















Fig. 1 isa plan or horizontal view; and Fig. 2 is a longitudinal 
elevation of the stationary screw and movable nut with their 
appurtenances for communicating with the weight required to be 
lifted or lowered, A is the frame in which the screw is mounted. 
This frame is bolted to balks of timber, or otherwise secured. Bis 
the screw the end of which terminates in the driving shaft C, to 
which power is applied in any convenient manner. A brass or 
metal bearing is inserted in the end frame at D, for the purpose of 
sustaining the pressure of the head of the screw; E is the nut 
movable in or between the guides F, F, which nut carries the 
sheaves G, G!, round which the chain H passes, by which the com- 
munication with the weight to be raised or lowered is effected, I is 
a guide pulley for guiding the chain from the sheave G to the other 
sheave G!. It will be evident that by applying power to the shaft 
C, the serew B will be turned in its bearings, and by working 
through the nut I) with a female screw in its interior, this nut will 
be moved along the guides F, F, in either direction according to that 
in which the screw B is turned. For raising the weight the nut | 
will be caused to move in the direction of the arrows, and in the 
reverse direction for lowering the same. The end of the chain H is 
fixed at the opposite side of the frame to that shown in Fig. 2, the 
chain is then carried under the sheave G, round and over the same, 
round the guide pulley I, over, round, and under the sheave G', and 
thence by a guide pulley up the hollow pillar or stem of the crane to 
the weight in the usual manner, 
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To Coar Tron wirrn Brass.—There are“two processes by which 
this operation may be accomplished, One is to cleanse the surface of 
the iron perfectly from grease and oxyd, and then to plunge it into 
melted brass. ‘The cleansing is best done first with a ley of soda, or 
potash and water; then placing the iron for a short time in weak 
sulphuric acid and water; the metal, being bright, may then be ! 
dipped into the fluid brass, and the thin coating of brass, thus 
adhering to the iron, may next be polished and burnished. The 
electrotyping process is, however, now mostly adopted by manu- 
facturers. A solution of brass is first made thus:—Three quarters 
of a pound of cyanide of potassium, one and a half ounces of cyanide 
of copper, and three quarters of an ounce of cyanide of zinc, dissolved 
in one gallon of clear rain water, to which is finally added one and a half 
ounce of muriate of ammonia (sal ammoniac). This liquid is then 
to be used hot (not scalding, say, 180 deg. Fah.) in this manner. 
The iron to be coated is attached or connected with the zine end of | 
a battery of moderate power, and a piece ef good brass is fastened in 
like manner to the opposite pole; both the metals are then to be im- 
merved in the hot brassy solution, and there left undisturbed for such | 
time asis deemed fit, and the iron will become coated with brass of 
a thickness according to the time it is left in the solution. Burnish- 
ing and polishing is afterward required, according to the nature of 
the work, ‘The tone of colour and texture of the brass varies with 
the temperature of the solution and quantity of materials employed, 
&e. By gas or other contrivance the liquid must be kept hot during 
the whole process.— Septimus Piesse. 

Kew Garvens.—On Thursday, the 2nd inst., a flagstaff of un- 
rivalled height and symmetry, made of the Douglass pine (Abies 
Douglassii), from Vancouver Island, was erected on a rising ground 
in the Arboretum of Kew. It is the gift of Mr. Edward Stamp, a 
gentleman largely concerned, in connection with Messrs. Bilbe 
and Co, of Nelson Dock, Rotherhithe, in the timber trade of 
British Columbia, It is only justice to Mr. Stamp and Mr. Bilbe to 
state that this is the second spar which they have presented. The 
first measured 118 ft. long, 14 in. diameter at the base, and 4 in. | 
across at the summit. It was the largest pole adapted for a flagstaff | 
that had ever been known in Europe, and it was sert as a specimen | 
of the tree in question, smoothed and made ready for elevation, 
through the liberality of Mr. Bilbe. Unfortunately it sustained two 














aceidents., On its way up the river it was cut in halves by a steamer, | 
but i n 


taken back by Mr. Bilbe and repaired at his yard; and again, in | 
i i ted, arope gave way, and it fell and broke into six , 
pieces, On this disaster being communicated to Mr. Stamp, he pro- 
mised, on his return to Columbia, to replace the loss with a spar of 
at least equal size and beauty ; and in April of this year another was 
deposited by the same gentleman, free of all charges, in the Royal 
Gardens. It is of the same kind of pine, but 41 ft. longer—namely, 
159 ft.—and its diameter is 22 in. at the base, tapering regulerly to 8 in. 
ut the summit. There are 250 concentric rings, or layers of v ood, indi- 
cating as many years of growth; its weight is 3 tons, and it contains 
157 square feet of timber, ‘To rig and elevate this noble object the aid of 
the Admiralty was sought, and it was immediately granted by the 
noble Duke who is at the head of that department of Government. 
Ilis Grace gave instructions to Mr. John Isaac, the head mast-maker 
at Woolwich, and a sutlicient complement of sailors and riggers, and 
the difficult task has been accomplished without the smallest accident. 
Many persons came to witness the interesting operation of raising so 
lofty a pole. ‘The site is on ground about id ft. above the level of 
the fer and at a suitable distance from the new “ winter garden” 
now in course of construction. A cut was made through the side of 
the hill to its centre, into which the butt end of the spar was placed | 
horizontally, and then, by means of a skilful arrangement of ropes, | 
some being attached to sheers and others to several adjacent trees, 
this prodigious spar was hoisted in a few hours to a perfectly upri; 
position, when it was found to be so absolutely straight that a plumb- 
line cut precisely through the centre of the butt end and the cap at 
the top. Flag-halliards and eross-trees had already been fitted ; and 
astur, with reflecting facets and points, was affixed to the vane-staff. 
Being equal in height to the well known Pagoda at Kew, this flag- 
suul may be seen, far and wide, and, if less conspicuous, it is far 
more graceful. The main object in erecting this noble spar is to 
illustrate the size, unrivalled waived and utility for naval purposes 
of the tree which produces it. The Douglass pine abounds in all parts 
of British Columbia, including Vancouver Island, and has ne 
known for many years in our parks and museums. A small growing 
tree may be seen close to the entrance of the Royal Gardens at some 
distance, however, from the flagstaff, which is in the Arboretum or 
pleasure-ground. The latter, as is generally known, is open to the 
public from the Ist of May to the 3lst October, and the Botanic 
Gardens, with which it communicates, continue open through the 
year, Christmas-day alone excepted. 




















BARKER’S PUMPS. 








Tue object of this invention, by FE. B. I. Barker, of Bayswater, is 
to raise water or other liquids to greater elevations than ordinary 
lift pumps are capable of, and by more simple and economical means 
than the methods generally adopted to force water or other liquids to 
great elevations; and one part of the improvements for this purpose 
consists in the arrangement of apparatus for forcing water or other 
liquids in a continuous steam by means of compressed air to any 
desired elevation. In carrying out this part of the invention when 
it is desired to raise water from deep mines, a closed divided chamber 
isemployed having suitable inlet and outlet valves situated below the 
level of the water to be raised. These chambers are connected by 
pipes which rise to the elevation to which the water is to be raised, 
there are also other pipes having suitable valves in connection with 
the closed chambers by which compressed air is forced by any 
suitable apparatus into them in order to displace the water therein, 
and cause it to flow up the pipe or pipes to the elevation desired in a 
continuous stream. 

Fig. 1 shows a vertical section of apparatus arranged according to 
the invention for raising or forcing water from a mine or other 
situation to a higher level than ordinary suction pumps are capable of 
lifting it. a@ is a closed vessel or chamber, divided so as to form two 
compartments a', a',, which are placed below the level of the water 
to be raised. Each chamber or compartment a', a', is furnished with 
an inlet valve a’, a?, for the passage of the water into the interior of 
the chambers, and a3, a3, are outlet pipes up through which the 
water is forced into the rising pipes b, 6, which conduct it to the 
height or level required ; b', b', are foot valves to prevent the water 

rom passing back into the chambers a, a!, when the pressure is 

removed, and they are open to the atmosphere ; ¢, c, are pipes by 
which compressed air is forced alternately into the chambers a, a’, 
by means of a powerful air pump or cylinder d (shown separately at 
Fig. 2) worked by a steam engine or other motive power, the pipes 
e, c, being fixed in connection with the upper and under surfaces of 
the piston of the air cylinder d, which is furnished with suitable 
inlet and outlet valves d! d?, as shown, by which means air will be 
alternately forced through the pipes ¢, ce, into the chambers a’, a’, 
and thus displace the water contained therein and cause it to flow up 
the pipes 6, 6, to the height required, where it will be discharged in 
a continuous stream. 


WORKING STEAM EXPANSIVELY. 

We really seem to live in the midst of perplexing uncertainties in 
science as well as politics. Thus the working of steam expansively 
in engines has been more or less practised for three generations, and 
it has been universally believed that a great saving in fuel has been 
effected by this practice, Engines have been constructed every- 
where, and operated in the full confidence that this was the right 
way in steam engineering, and that every other way was wrong. 
But a bold writer steps out and challenges the engineering world on 
this question, and he has been appointed Engineer-in-Chief to the 
United States Navy. Mr. Isherwood gave the results of several ex- 
periments with steam to the publie two years ago, in his second 
volume of “Engineering Precedents,” and the recent steam trials 
at Erie, Pa., brief accounts of which have appeared in our columns, 
have somewhat startled the engineering world, as they strike at the 
very root of opinions long and generally entertained respecting the 
economy of expansive steam. ‘lhe Government report of these ex~- 
periments has just been published. It is signed by Chief Engineers 
Isherwood, Zeller, Long, and Stimers, who were appointed to con- 
duct them, and they appear to have done their duty carefully and 
with decided ability. 

The vessel selected to test the relative merits of expansive and 
non-expansive steam in cylinders was the Michigan, a Government 
paddle-wheel steamer lying at Erie, Pa. The larboard engine only 
was used, and it was employed in exerting its power to paddle the 
water aft while secured at the dock. Each experiment lasted seventy- 
two consecutive hours, duritig which the engine was neither stopped 
nor slowed down, nor in any way changed in condition. It was 





always operated several hours, so as to get the steam to the same 
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pressure, the fires in proper order, and all things adjusted correctly 
before each experiment was actually commenced. ‘The water in the 
boiler was gauged, and the quantity fed in was accurately measured. 
Every pound of coal fed into the furnaces was carefully weighed ; 
indicator cards were taken, and everything arranged to insure 
accuracy. The results of seven experiments cutting off at 
#4 ro $ vy 2 4, aths of the stroke are given in a tabulated form. Five 
of these were performed with Ormsby bituminous coal, and the 
other two with anthracite and Brookfield coal. The pressure in the 
boilers above the atmosphere was 19°5 lb. the lowest; 22 Ib. the 
highest. The quantities of water consumed were 29-942 lb. per 
total horse-power, cutting off at }iths stroke 30-881, at ,jths; 
29416, at gths; 30°592, at. j4ths; 29°841 at 4th; 30°715 at jth; 
32-044 at ths. These are important items, demanding careful 
scrutiny. 

The water fed into the boiler was carefully measured in a tank, 
and it was found that just in proportion as expansion was extended, 
there was a proportionally greater loss of steam in the cylinder by 
condensation—a great deal more steam flowed into the cylinder than 
was accounted for by the indicator. Thus cutting off at }iths of 
the stroke the loss was 2°91; at 7;ths, 6°60; at 4ths, 18°14; at ;3,ths, 
33°07; at 4, 30°84; at 3, 35°66, and at j,ths, not less than 37-16 per 
cent. not accounted for. The conclusion at is, in essence, that so 
much condensation takes place in the cylinder by the cooling action 
of expansion, that no economy results from using highly-expanded 
steam. It is true that somewhat more power is developed in the 
same cylinder by expansion, but by using smaller cylinders, propor- 
tioned to the power required without expansion, the economy is on 
the side of non-expansion, both with respect to fuel and the cost of 
machinery. 

In conjunction with the publication of this report Engineer Stimers, 
one of the board, has also published an article on the subject in 
the Journal of the Franklin Institute, in which he gives the substance 
of the report, and confesses that he is a convert to the non-ex- 
pansive practice, as being the most economical. He states that he 
was taught that the indicator diagram was an exponent of the 
economy of the engine, and that when the experiments commenced 
he had little doubt of the result, and believed Mr. Isherwood to 
have been mistaken in his former experiments. He states that 
James Watt made all his engines to cut off at three-fourths of the 
stroke, and for sixty years the firm of Boulton and Watt have made 
all their engines in this manner. They have never constructed 
them to use highly expanded steam. He believes that Watt early 
made experiments, and found out the most economical method of 
working steam, but kept it to himself. These steam trials are the 
first of their class ever published, so far as we are aware, and what 
new light has been thrown upon the question by them the credit is 
due to Chief Engineer Isherwood. We have given the leading re- 
sults of these experiments; and while we commend them to the 
attention of engineers, they do not appear to settle the question 
whether steam can or cannot be employed with more economy when 
highly expanded than when used at full stroke, or with moderate 
expansion.— Scientific American. 








Armstrong and Waitworti.— Notice has been received at Ports- 
mouth that a 200-pounder Armstrong gun will soon be sent there 
for experiments against iron plates, and application has been made 
for new 4-in, and 5-in. plates for the sides of the Sirius. The Iron 
Plate Committee, of which Lieutenant-Colonel Henderson, R.A., is 
president, have been carrying on experiments on penetration at 
Shoeburyness. It may be interesting to know that, in the late 
visit of the Duke of Cambridge to Shoeburyness, the Whitworth 
and Armstrong field pieces were matched for time against each 
other, when the former fired 20 rounds in 20 minutes 16 seconds, 
and the latter did the same in 15 minutes 7 seconds. The practice 
was at 1,000 yards’ range, and was of first-rate quality from both 
guns; but the Armstrong, in the form of the breech and the 
manner of closing up, would appear to have an undoubted advan- 
tage. A 300-pounder gun, on the Armstrong principle, is in the 
course of manufacture—Army and Navy Gazette. 
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Tus invention, by John H. Taylor, of Blackheath, consists of 
certain contrivances to be adapted to ship's boats for the purpose of 
lowering and disengaging them as follow:—To the middle thwart 
of a ship's boat, and resting thereon by a hinge, is adapted a lever 
which passes through the eye of a long bolt extending downwards 
through the support of the thwart into a hole, this bolt takes or 
passes through two rings or two eyes fastened on two separate 
chains, one leading to the forward part of the boat and the other aft 
through suitable guides, the other end of each of the aforesaid 
chains has a bent pin or staple connected thereto, over which is 
passed the looped end of two ropes, one leading by a pulley through 
a hole in the forward thwart, and the other rope through a hole in 
the after thwart, the ends of each of the aforesaid bent pins is passed 
into a hole in a shock fixed to the boat’s bottom, so that supposing 
the boat to be slung from a ship's davits by the fore and aft ropes in 
the manner above mentioned, and to be lowered therefrom by pulling 
the bolt in the middle thwart by means of the lever, the chains and 
bent pins will be released, and thus disengage the boat from the 
tackles fore and aft at the same instant of time. 

Fig. 1 is a longitudinal and vertical section of a boat showing the 
adaptation of the improvements; Fig. 2 is a transverse and vertical 
section of the boat at A, B, Fig. 1; Fig. 3 is a detached view of some 
of the parts. A, B, (', respectively represent the forward, middle, 
and aft thwarts of a boat, the thwarts A, C, have each a large hole 
made through them at the centre of their length and width, through 
which a pendant rope or chain D passes, one end whereof has a 
ring a affixed thereto, and the other end of said rope is formed into 
a loop 6; E, G, H, I, are pieces of metal securely fixed to a plank K 
fastened to the bottom of the boat, the pieces E have each a roller c 
connected loosely thereto, which serve to guide the pendant ropes D 
in a proper direction, the pieces G and H have holes formed through 
them, the pieces G have each two holes 1, 2, as at Fig. 4, and the 
pieces H have each one hole 3, as at Fig. 5, the holes 2 and 3 are 
formed sufficiently large to allow the chains, or they may be rods of 
iron instead of chains L, 1, to move freely through them, and the 
holes 1 are formed to receive the bent pins M which fit thereinto, 
said pins being respectively connected to the chains L, L; N, N, are 
plates of metal respectively connected to the other end of the 
chains L, L; these plates are formed with large holes at 4 for the 
purpose hereinafter explained; O is a piece of wood to stiffen the 
thwart B; P is a long pin or bolt passing freely through a hole in 
the pieces O and I, the upper end of the bolt P is formed with an 
eye, through which is passed a rod Q serving as a lever or handle 
for raising and lowering the bolt P; 5 is the fulcrum of the rod Q; 
k, R, represent ordinary “ship's davits,” and S, S, blocks and falls 
for raising, lowering, and holding suspended ship’s boats. The 
operations of the above described improvements are as follow :—- 
Suppose the several parts to be in the position exhibited at Fig. 1, 
and it is desired to lower and disengage the boat from the davits, 
the boat is first lowered to within a few inches of the surface of the 
water, the lever is then raised, thereby withdrawing the bolt from 
the holes in the plates, the effect of which is that the weight of the 
boat causes the ropes to pull the pins out of the holes in the plates, 
and the loops of the cords sliding over said pins, as at Fig. 3, the 
boat is thus released from the tackles, stem, and stern at the same 
time, and passes from the ship's side, leaving the ropes suspended 
from the blocks. In practice it will be found desirable to carry two 
spare ropes in the boat so that they may be connected to the pins 
and chains, and all made fast and ready for hoisting the boat when 
she returns alongside the ship. 


ITALIAN RAILWAYS. 


Ow the 3rd inst., at the opening of the sitting, the Italian House of 
Deputies, discussed and voted a Bill for very considerable improve- 
ments to the port of Ancona, a commercial and naval establishment 
long neglected by the Pontifical Government, and which Count 
Cavour intends to raise to a harbour of the very first magnitude. 
The Minister of Public Works, Peruzzi, next proceeded to give a plan 
of the great railway enterprises which are now in contemplation for 
the whole kingdom of Italy. 

That portion of Italy which already acknowledges the sway of 
King Victor Emmanuel II., the Minister stated, will, in the event of 
the Bills now in preparation meeting the approval of the Chamber, 
have 1,779 kilométres of railway lines in operation (the kilométre to 
be computed two-thirds of an English mile), 1,704 kilométres in 
progress of construction, and 2,653 to be given out for private specu- 





lation. By adding to this the lines either in operation or in progress 
of construction in the Venetian and Roman, or present Pontifical, 
[orieen, the whole of the Italian railway lines will rise to 6,000 | 


| 
| 


ilométres. 

Of these, the old State of Sardinia has already 850 kilometres in 
operation, and 382 in progress of construction; Lombardy, 247 in 
operation, and 209 in progress; the ‘milia, the Marches, and 
U mbria, 145 in operation, and 561 in construction; with plans for 
313 kilométres open for competition ; Tuscany has lines in work to 
the amount of 375 kilométres, and is at work for 436 more, besides 
39 kilométres in contemplation. At Naples the lines in work are 


j only 142 kilométres, those in progress 96, and the projected lines 














1,900 kilométres. The lines projected for Sicily, where as yet no 
railway exists, amount to 400 kilometres, 

If we recollect that the first 4} miles of railway in the old State of 
Piedmont were only opened in August, 1848, when Lombardy and 
Tuscany already boasted considerable achievements, and when even 
Naples had even its Royal line from the capital to Castelamare, we 
shall have good reason to congratulate the Subalpine people on the 
good uses to which they were able to put the twelve years’ freedom 
they had the good fortune to enjoy, and to anticipate no less splendid 
results for the future in behalf of their brethren of the east and south, 
whom recent events have, it is to be hoped, for ever associated to 
their destinies. ‘Thanks to the good effects of free institutions that 
Piedmont, which came latest in the race, has so wonderfully been 
enabled to outstrip all its neighbours. |The works under immediate 
contemplation, the minister continued, will give as a result the 
opening of 550 kilometres new railway lines within the present 
year, and 1,500 more within another year, altogether 2,00 kilo- 
métres within the space of two years, leaving 4,300 kilométres for 
the completion of all the contemplated lines. The shortest line between 
Turin and Rome, along shore by Genoa, Leghorn, and Civita 
Vecchia, would be 666 kilométres; a journey of 18 hours or 20 hours. 
Petween Turin and Naples the shortest route is through Bologna 
and Ancona, across the Abruzzi, a distance of about 800 kilometres, 
to be achieved in about 24 hours’ journey. From Turin to Brindisi 
the line would extend to 900 kilometres; to Taranto, 863; to 
Otranto, 972; to Reggio, the extreme point of the peninsula, about 
1,300 kilometres; to which may be added the 50 kilometres betweeen 
Susa and Turin, already long since in operation. 

The shortest lines, however, will not in every instance be the first 
brought to a termination, owing to natural difficulties, which must 
needs retard their construction. The line from Turin to Naples, 
through Bologna, Ancona, Foggio, and Bari, will be about 950 
kilométres in length, exceeding by 50 kilométres the other line, which 
is to go through the Abruzzi; but, with the exception of the hills 
surrounding Ancona and the pass of the Appennines, it runs along 
shore, and mostly on level ground, so that the Minister thinks it 
will be greatly advanced within the present year, and brought to a 
full termination within 1863. 

In the same manner the road to Rome through Genoa and Leg- 
horn will meet serious obstacles on the Riviera of Genoa, while the 
other, somewhat longer (715 kilométres), through Bologna, Pistoia, 
Florence, Chiusi, and Orte (the junction with the line between 
Rome and Ancona), will be finished first. The Appennines pass of 
La Poretta, between Bologna and Florence, will, agreeably to the 
Minister's statement, be ready within two years, and so will the 
whole line, which is rapidly progressing throughout, with the ex- 
ception of the trunk between Orte and Rome (150 kilométres), for 
which Italy must await the Pope’s or the French Emperor’s good 
pleasure. 

Most of these lines are of the greatest importance, not only for 
the Italians and strangers travelling in Italy, but also as a means of 
rapid communication between distant countries. From London to 
Alexandria in Egypt, the Minister stated, the distance now, either 
through Marseilies or Genoa, is 188 hours’ journey. It will be 
reduced to 155 hours, with an economy of 30 hours’ time as soon 
as the line to Ancona is opened, as it will be before the end 
of the present year. This advantage will be greatly increased 
when the lines shall be extended as far as Brindisi and Otranto, as 
it can easily be done within two years. 

Such are the first fruits Europe will reap from the resolution it has 
now almost unanimously arrived at to admit Italy into the sisterhood 
of free, independent, united, and civilised nations, and toallow and 
sanction the downfall of those narrow-minded Governments which 
were as dead an obstruction to the material well-being and progress 
of the country as to the intellectual and moral improvement of the 
people.— Zimes. 


Tre Income or A Penny Ferry.—-At the monthly meeting of 
the Birkenhead Commissioners, held the other day, it was stated that 


the income derived from Woodside Ferry—a penny ferry—during | 


the month of April, was £2,606 Os, 5d. against £2,502 4s. 1d. in the 
corresponding mouth of 1860. The income for the year ending on the 
24th of April last was £30,279 15s. 9d. against £30,262 2s. 6d. for the 
same period of the preceding year. 


ExpLosion oF A Wurtworta Canxon.—We read in the Dagbladet, 
that a Whitworth cannon, which was being tested the other day at 
Copenhagen, suddenly burst, killing a gunner, and carrying away 
the arm of a naval officer, besides wounding several persons. The 
piece was a 3(-pounder, and had been fired sixteen times just before 
it exploded. It had previously been discharged 120 times, so that 
not the slightest accident wasapprehended. The range reached had 
been more than 6,000 yards, and, despite the accident, the projectile 
in this case was sent about three-quarters of that distance. The 
explosion was of the most terrific character, bursting the interior 
and the outer covering, and carrying the fragments through a heavy 
wooden barrier to a distance of more than 100 yards. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





LOFTY BUILDINGS. 

Sin,—In your number of the 26th ult. you have an interesting 
account of various towers, with their altitudes, &c., and have men- 
tioned several fine objects which will be well known to many of 
your readers. Yet, I think, you have overlooked one piece of work 
which can fairly lay claim to a corner in your columns. : 





I allude to the Water Tower of Great Grimsby, Lincolnshire (a 





hence 


cut of which is annexed), its height being 300 ft. and from the 
| treacherous nature of the foundations, its exposed situation, and the 
| fact of its having been built ten years without the least signs of 

fracture or failure, will, | think, entitle it to be placed in the fore- 
| most rank of our modern structures, and is admitted by judges to be 
| as fine a piece of brickwork as any in England. Ss. R. 
Grimsby, 306th April, 1861. 





GRAVATT’S ADJUSTMENT OF THE DUMPY LEVEL. 

| Stm.—I think no one who has required the method given by 
| Mr. Gravatt for the adjustment of the dumpy level, and used the 
same practically, will deny its truth, since the level, if out of adjust- 
ment, will not conform to the requirements of his formula, but may 
be made to do so by raising or lowering the ring containing the 
cross hairs, as may be found necessary. 

Your correspondent, “©. E.,” appears not to understand the 
modus operandi of adjusting a level for collimation, and it would also 
appear that he does not know what is meant by collimation, or he 
would never have committed the serious mistake of giving us the 
readings of a level in perfect adjustment for one which he supposes 
incorrect. In his letter he states that the readings of an incorrect 
level would be— 


C” = 6ys 
B” = 775 
A” = 8b 


This is a serious error, for the values here given are the readings of 
a level in perfect adjustment, which is the reason why they make 
both sides of the equation of adjustment equal as shown by * C, E.;" 
hence his untrue conclusions that Mr. Gravatt’s formula is “no test 
whatever of the accuracy of the instrument.” 

To illustrate this matter more clearly let a, b, c, be three pegs fixed 
in the ground, the distance between a, 6, being equal to the distance 























b,c. The distance between the pegs a, c, is immaterial providing it 
be sufficiently great to allow of the tube containing the eye-glass and 
cross wires to be moved through about three-fourths of its travis. 
Having fixed the pegs in the ground place the level at D, exactly 

midway between a and b, making sure that the spirit bubble main- 
tains the same pasition when looking at staff A, as it does when 
looking at staff 8 (the bubble need not be in the centre of its rim); 
let the reading on staff A be equal A’ = a, d, = 4°36; that on B 
equal B’ = b, c, = 3°82. Then are the two points d, e, equally 
distant from the earth’s centre, no matter whether the instrument be 
in or out of adjustment. Now remove the level to E, exactly 
midway between 6 and c¢, and take readings as before ; let the reading 
on B equal b, 7, = 4°61, and that on staff C = ¢, g, = 3°57, then the 
points f and g are each equally distant from the earth’s centre, but 
both at a greater distance than the points d and e, Subtract the first 
reading on B from the second reading on B and we have b, /; — b, e, 
= 461 — 382 = ‘79 = f, e. Subtract this last value fromthe reading 
on C and we get ¢, g, — J, ¢, = ¢, h,= 2°78 = C’. We have now three 
points, d, e, h, equally distant from the earth’s centre, and their 
respective heights above the pegs a, b, c, are— 

A’ = 4:36 

’ = 3°82 

C' = 2% 


Remove the level to R, say 30 ft. from staff A, and in such a position 
that you can read the three staves A, b, ©, or take readings from 
the pegs a, b, ¢; set the instrument so that the spirit bubble remains 
at, or nearly at, the same point in its ran when moved round on its 
axis; we may now elevate or depress the level, so as to read either 
1 ft. or 10 ft., or any other value on staff C, and the method of 
adjustment will be true, whichever we take; let the instrument be 
set so as to read a, i, = A” = 6°10 on staff A, and note the position 
of the spirit bubble ; also observe that the sliding tube is nearly out 
to its full extent; now point the instrument to staff B, noting that 
the spirit bubble is still in the same position, We cannot now read 
| the domes on B without drawing in the tube containing the eye- 
glass and cross-wires. Suppose we read on B, 6, k, = BY” = 6°56, 
and drawing in the eye tube still more, the spirit bubble being as 
before, we are enabled to read on C, c, m, = C” = 6°52, then 
Co” — C= (BY — B’)—(A"— A’). . . (1) 
6°52 — 2°78 = 2(6°56 — 3°82) — (6:10 — 4:36) 
3°74 = 3°74, 

which shows the level to be in proper adjustment for collimation. 
If the level had been incorrect the two numbers on each side of the 
equation would have been different. : 

Suppose we had read ec, m, = 6°62, then equation (1) would give 
3°84 = 8°74, which is not true, indicating the level to be out of 








truth. When the distance between the pegs a, 6, is the same as that 
between 5, c, and the level is elevated, the reading on C will always 
be twice as much above the reading on A as the reading on B is 
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above that on A, when measured from reading on A as a line of 
true level, that is, if i, 0, mn, are equally distant from the earth’s 
centre then x, m = 2(0, K) if the distance between the pegs be un- 
equal, and represented respectively by z and y, then will 

(a, mea @+y)@,b). .. +--+ & 
If the level be depressed, then the valves named will be measured 
below the line of true level. 

It appears to me that the question your correspondent, Mr. C. P. 
Cotton, wishes answered is, what is understood by collimation ? 
When a level is in adjustment as to collimation, that is, when the 
line, passing through the eye-glass, the cross-wire and the reading 
on the staves (uo matter whether the level be elevated or depressed) 
at various distances obeys the law given in equation (2), then if the 
line i, 0, n, be a straight line the line i, &, m, is also a straight line, 
and when the instrument is out of adjustment the line i, 4, m, is a 
curve. Actually the line ¢, 0, n, is a curve parallel to the earth's 
circumference, and therefore the line i, £, m, is also a curve, and 
known as the spiral of Archimedes, but in practice these lines are 
treated as made up of tangents to their respective curves. If the 
straight line, passing from the centre of the glass to the cross- 
wire, does not perfectly coincide with the axis of the telescope of 
the level it is clear that when the movable tube is moved in and 
out that the said line will cut the axis of the telescope in a different 
place for each motion of the tube, and would, therefore, give false 
readings on the staves, providing the axis of the instrument was 
truly level; but when adjusted by Mr. Gravatts method the error 
will not exceed ygdz5th of a foot, at a distance of ten or twelve 
chains. TB. 

London, May 6th, 1861. 


Sim;— Your correspondent, “C. E.,” though perfectly right in his 
statement, that in the purticular case which he supposes, Gravatt’s 
formula (as lie gives it) is no test of the accuracy of the instrument, 
is, I think, hasty iv condemning his method of adjustment. If he 
will alter his supposed case so far as to remove the instrument at the 
third time of setting to a point not beyond e, but between & and e, the 
assumed distance from ¢ (30 ft.) remaining the same, the readings 
wotld stand tlius :— 

O” = Gy, BY = 6,8, A” = Thy 
substituting whicli values in his equation 
c”—cr = 2 (A )-- (A"— A) 
yh = 2X 15 — 2% 






we have 


a sufficient proof of the error of collimation. Gravatt's formula, as 
given by “ ©. E.,” holds as long as the third position of the level is 
not in the produetion of the line a, 4, e, in which case it fails. 
His method, however, as expressed in the equations 

A” —A’ = B’—B’ = C"—C’ 
holds in any position of the level. 

I am in the habit of using a modification of his method with two 
staves only, which I find equally correct and readier in practice ; 
and usually place my level the second time beyond both staves, and 
as close to the nearest as I can comfortably read the divisions. In 
this case the test of correct adjustment is 


A’—A’ = B’—B’. W. Geo. L. 


THE LEICESTER SEWAGE WORKS. 


Sir,—Your courtesy in publishing, in your journal of M rch 22né 
my contradiction of the statement made as to the cost of deodvrising 
the sewage water of Leicester, led me to write to Mr. E. L. Stephens, 
the borough surveyor, to inquire as to the accuracy of ano er 
statement made upon the same occasion as the former one, namely, 
that “ out of 13,000 houses only 700 were connected with the sewers ; 
and as the town was plentifuly supplied with water, and the surface 
drainage of the streets was allowed to run into the sewers, it was 
not surprising that the sewage water was tolerably clear.” 

Mr, Stephens informs me that “there are more than 5,000 houses 
in direct communication with the deep sewers,” in addition to those 
communicating with the old sewers, the whole of which latter com- 
municate with the new * deep sewers” constructed by me in 1854, 
“so that not one drop of fouled water is discharged into the river ;” 
a small portion only of the surface water flows into the deep sewers, 
the remainder flows direct into the river. I purposely made the 
connections with the surface drainage and the deep sewers small, 
that the engines might not be employed in pumping up storm 
waters, Which might tlow off the surface without contaminating the 
river. ‘There are about 960 water-closets, ten dye houses, and about 
230 other factories supplied with water, and communicating directly 
with the sewers. 

Mr. Stephens, in commenting upon my letter published in your 
journal, March 22nd, says, * Your letter on the deodorisation of the 
Leicester sewage is quite correct as to the cost thereof; 1 cannot 
understand how they made out a total cost of pumping and deodo- 
rising £2,500, as our total expenses during the year ending 
August Bist, 18H0, was only £1,243 6s. dd.” 

I feel great hesitation in secking to occupy so much of your 
valuable space, but any statement published in your journal obtains 
so wide a circulation that 1 trust you will oblige me by publishing 
these observations. Tuomas Wicksrcep. 

4, Great Queen-street, Westminster, S.W. 

May 4th, 1861. 
PRACTICE AND THEORY OF STEEL MANUFACTURE. 

Str,—As | have always been, as a practical metallurgist, opposed 
to theoretical quackery on the subject of steel and iron manufacture, 
I do not wish to be classed with the enthusiastic theorists who at 
present are creating a vine days’ wonder by their ingenious but 
mistaken lucubrations upon the nature and composition of steel. 
Your correspondent, “ Chemicus Edinensis,” has named me as one of 
the dabblers in cyanogen compounds in connection with the manu- 
facture of steel. In the manufacture of my steel a blue sleg is ob- 
tained, and making use of Greek derivations, as wiser men than | 
have done before, 1 deduce cyanogen from svaves ysrvaw—that is to 
say, my steel produces blue glass, and I eall the former, therefore, 
cyanogen steel; but, as to dealing in cyanogen compounds, t leave 
that to others, and they may reap the credit or the discredit which 
the use of these compounds may lead them to. No bad stee' was 
ever improved by cyanogen compounds, and no good steel was ever 
made better by the addition of any of the popular nostrums, such as 
cyanide of iron, prussiate of potash, Xe. Xe. 

It is more than sixty years since my late father proved that carbon, 
combined with ammoniacal compounds, unites more readily with 
iron vo form steel than carbon alone, or in mixture with nou-nitro- 
genised matters. But the steel was only made quicker; but no 
better than when clean dry owk charcoal was employed to carbonise 
the iron. As to steel containing ammonia, | have no doubt it eon- 
tains just as much gold, and whoever fiuds the ammouia will also 
find the gold. M. Fremy expesed a knife blade red-hot to a current 
of hydrogen gas for two hours, and (risum teneutis) the blade gave 
out # strong ammoniacal smell like a burnt donkey's hoof. Now, 
had the operator been bare-footed, and there had been hot cinders 
lying about, the ammoniacal smell of burnt asinine hoof would have 
been readily accounted for. As it was, however, I can only conclude 
that the learned professor confounded the smell of carburetted hydro- 
gen with that of burnt toe-nails. £2 und disce omnes, and from the 
details of this memorable ammoniacal experiment we may judge 
upon what kind of data the nitrogen theory is based. Mr. Fairbairn 
is right to ignore such puerile absurdities, which however serve, no 
doubt, to interest those men of science who still believe that there is 
some mystery to be solved in the art and practice of steel making. 
There could not have been a more inapt ingredient selected for theo- 
rising upon, connected with steel manufacture than nitrogen, for 
the best steel is made where nitrogen is wholly excluded, and the 
worst steel is made where nitrogen most abounds, and comes most 
into contact with the steel. 

Melting-pots, in which the best cast-steel is fused, have their lids 
hermetically sealed down, during the fusion of the steel, by the 
vitreous slag formed by the action of the fuel upon the lids of the 

















melting-pots. When a melting-pot thus hermetically sealed is taken 
out of the furnace and the lid is separated from the mouth of the 
pot by achisel, or wedge, a flash of carbonic oxide immediately 
bursts out of the melting-pot, and therefore if nitrogen enters the 
pot, it must enter first through the substance of the hermetically 
sealed pot, and, secondly, by displacing the compressed carbonic 
oxide with which the pot is filled above the steel. Now, as all 
mixtures of materials which produce cast-steel when melted contain 
carbon and some oxide of iron when they are charged into the 
melting-pot, it follows that when heated therein carbonic oxide is 
generated, and therefore the whole of the space in the melting-pot 
not occupied by the materials is filled with an atmosphere of car- 
bonie oxide, and when the lid of the pot becomes luted by the slag 
to the mouth of the melting-pot, the carbonic oxide forces its way 
for a time in small jets of blue flame through the vitreous luting, 
until the internal formation of carbonic oxide has ceased, and the 
compressed gas can no longer force its way through the luting. 
How, then, does the nitrogen get into unite with the steel? When 
the lids do not fit, or when there are rents or cracks in the sides of 
the pot, so that the nitrogen can getin, then the steel is not nearly so 
good as when the pot is nitrogen-proof. 

On the other hand, since nitrogen is said to be the sine qué non 
in the manufacture of good steel, it should follow, that the Bessemer 
process (or rather to call it by its true name) the Martein process, 
ought to produce the finest possible quality of steel, for plenty of 
nitrogen is forced into and amongst the metal steel; but, unhappily 
for the theory, the Bessemer steel thus obtained is, as steel, a mere 
spurious, debased product, neither iron nor steel; and it las to be 
remelted with carbon and an oxidised base in order to convert it 
into good serviceable steel, and even thus prepared it bears no com- 
parison with the good old-fashioned cast-steel prepared from first 
marks of Swedish iron, with exclusion of nits 

The stereotyped nonsense written about steel in encyclopedias is 
preferable to this nitrogen humbug. If any man thinks that a com- 
bination of iron, carbon, and cyanogen only, can produce steel, he 
has yet to learn the first principles of the science of steel making. 
The true theory of steel has been before the eyes of the seientilic 
world for a century and more: but the simple deductions which 
might have been made from natural phenomena, and which would 
have led to the solution of the mystery, have been ignored, whilst 
the vanity of scientific men has led them into interminable conjec- 
tures and speculations, and has induced them to form ingenious but 
baseless theories as to the conditions under which steel is produced, 
and combinations of matter which constitute its excellence. 

There is a sweeping revolution about to take place in the manu- 
facture of steel, and we shall, by and by, bear no more of the 
nitrogen theory, which will be extinguished in the new practice, 
Which is more tangible and convincing than mere theory can pos- 
sibly be. 

Coleford, 8th May, 1861. 




















Rost. MusHer. 





THE NEW ZEALAND TITANIUM ORE, 


Srr,—Captain Morshead’s reply to my notice is not convincing. 
Assertion is not proof. I have had from Captain Morshead what he 
terms a fair sample of the metalliferous sand, and I have had from 
another officer bearing her Majesty’s commission what he calls a fair 
sample of the Taranaki sand, and these samples differ toto calo. I 
have not in any way taxed Captain Morshead with having separated 
ais sample with magnets from the bulk of the ore, therefore he need 
not have repudiated a charge which was never brought against him. 
Captain Morshead came to see me, and he consulted me as to what he 
should do with the Taranaki sand, and he promised me a share in 
any benefits which might accrue from converting the ore into iron 
or steel. I made many expensive and elaborate experiments upon 
his ore, and I supplied lis cutlers, Messrs. John Moseley and Son, 
with a large quantity of New Zealand steel, which was really of good 
quality, but which was unscrupulously puffed in the newspapers as 
something possessing a degvee of excellence far beyond that of any 
steel which had ever before been manufactured, and far beyond its 
actual merits. It was, iv short, held up to be the ne plus ultra of 
steel in respect of quality. 

Now, hcwever, the captain tells us of a “plus u/tra” steel about 
to be made in large quantities from the ore, and which is totally to 
eclipse all other qualities of steel. I disclaim having ever had any 
control over the New Zealand titaniferous sand, beyond that of 
having been able to teach Captain Morshead its real value, of which, 
when he came to beg my aid and advice, he was perfectly ignorant. 
When I first learned the nature and extent of the New Zealand 
deposit of titanium ore, L was not aware that similar ore, and very 
superior ores of titanium, could be had in any quantity much nearer 
home; but as this is now known to me, have ceased to take any 
interest in the New Zealand ore, except as a remarkable deposit of 

vnium ore. It has been said that I have writien in order to 
ge the prospects of a company about to be organised to work 
the New Zealand deposit of titanium ore. I disclaim any such in- 
tention; but I wish it to be understood that 1 formerly wrote 
favourably about this ore, supposing that the bulk was like the 
sample with which I was at that time supplied, but which now ap- 
pears doubtful. Lf there should be any evidence hereafter of an un- 
fair sample having been brought to England I merely wish to make 
it clearly understood that my previous letters related to the pure ore, 
and not to the impure ore. [| have said nothing which can injuri- 
ously affect the prospects of any company formed to manufacture 
irop or steel from the titanium ore of New Zealand. My remarks, 
taken in the same spirit in which they were written, are more likely 
to prove of service to such a company than otherwise. 

Coleford, April 4th, 1561. Rost. MusHer. 

{ We must apologise to Mr. Mushet for having mislaid the above 
letter, and thus delayed its appearance a month beyond its date.— 
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SAVING LIFE FROM SHIPWRECK. 


Sir,—I was glad to see in your last number the subject of saving 
life from shipwreck brought forward again, as it gives one an op- 
portunity of discussing the merits of different plans, which may 
have the result, perhaps, of the best one being generally adopted, 

Your correspondent, Mr. J. Clark, erroneously stated that his plan 
differs from all other plans in this—it enables the crew to save them- 
selves without assistance from personson shore. I believe he must not 
have noticed the description and sketch of my mortar-apparatus 
which appeared in your valuable paper of April 5, p. 217, or else he 
would have seen that the mortar-apparatus is particularly intended, 
in case of shipwreck, for the crew and others of saving themselves. 





Now, as with Mr. Clark’s invention (the buoy and anchor), sup- 
posing the wind should not blow direct but slanting towards the 
shore, or if direct it would be against a steep and high shore, stand- 
ing out of deep water, how would it act then? Further, as time isa 
cousideration, what time would it take before it could reach the 
shore? or how would they know in a dark stormy night that it had 
reached the shore, supposing there being a strong side-current? All 
these points have to be taken in consideration, and with due re spect 
to Mr. Clark’s intentions, I cannot think that anything would 
answer better than my mortar-apparatus, not only on wrecks near 
shore, with the four-poiuted projectile, but also in open sea, if a 
vessel should be signalled by another in distress, which has sprung 
a leak in a heavy sea and is on the eve of foundering, a hollow shot 

















(with the rope and wire-spring attached) made of sheet-iron, and | 


painted red and white, and having just the buoyancy to float, may 
be fired over the vessel at a safe distance, supposed to be unsafe to 
lower boats; even should the first shot not be successful, the hollow 
projectile may soon be drawn back and fired again; last of all, any- 
body knows that a mortar can be made useful if self-defence is 
necessary, Some time since I tried with a small pistol (perhaps, Sir, 
you will smile at it) the four-pointed projectile, and found it answer 
well, Why should it not answer with the proper size? 

Of course Government is too busily engaged, and can spend 


thousands of pounds for trials—viz., rifled ordnance, &c.—to destroy | 


human life, but cannot bother with trials to save life, although we 


may occasionally hear of her Majesty’s vessel So-and-so wrecked at 

such a place, with so many lives lost. But, then, England can boast 

of having gentlemen possessing their own yachts, &c. Perhaps some 

one will make a trial; or, if not, don’t you think, Mr. Editor, that it 

would pay some life assurance, having many seafaring members, to 

make a trial and recommend its use ? Epuunp Suckow. 
Alfred-street, Oldham, May 6th, 1861. 





STREET RAILWAYS. 

Sin,—I did not see the letter published in your impres ‘on of April 
26th, and signed “A Yorkshireman,” in time to answer it in your 
last number. In my paper I stated that no system of tramway 
omnibuses could be introduced into London, where means were not 
provided by which they could leave the rails at any point, and that 
even then it would not answer in streets where the traffic is formed 
into three or four lines. This your correspondent objects to on the 
ground that most of the people now riding in cabs and private 
carriages, as well as those riding in omnibuses, would all take to the 
railway cars, thus leaving the streets half cleared; now nothing can 
bemoreabsui dthan tosuppose that all those now riding in cabsand pri- 
vate carriages do so because they are above using omnibuses; theadvan 
tage of a cab being that it takes you to your destination by the shortest 
way, whilst an omnibus often leaves you a considerable walk, and 
not unfrequently goes by a roundabout road in order to keep to the 
main thoroughfares. The objection that vans and slow-going carts 
would impede the progress of the cars is met by suggesting that 
the railway trucks should be brought on trams to the receiving 
houses and loaded there. Even if this suggestion could be carried 
out, though it would obviate the double loading, first into vans, and 
again into the railway trucks, still the goods must be conveyed to 
the railways, the only difference being that, instead of being in vans, 
they would be in large unwieldy railway trucks which, though on a 
tram, would have to proceed at as slow if not a slower pace than the 
present vans. I would remind “ A Yorkshireman” that I did not 
state that the rails of a tramway must necessarily inconvenience the 
ordinary traffic; I merely stated that the broad, smooth surface of 
Mr. ‘Train’s rail was a nuisance, and he has shown that he is sen- 
sible of it by reducing its width from 8 in. at Birkenhead to 5 in. in 
London. Mr. Light's rail, which I recommend, would not, I think, 
damage the road at all. I trust that you will insert this in your next, 
as I shall not trouble you again on the subject. V. Rott. 

London, 6th May, 1861. 





TETRIFIED WOOD AND PAPER. 

Sm,—If timber, in which a solution of silica has recently been 
forced in by means of a pump, be exposed to the vapour of ‘fluoric 
acid drawn in glass, the wood will absorb the acid, and the silex 
will be precipitated, so as to give it the appearance of a real petri- 
faction, or timber covered with stone. In the same way paper, 
steeped in a solution of silica, may be petrified. In this last case a close 
leaden vessel may be used, the gas, being disengaged from the fluor 
spar by means of an Argand’s lamp, thrown in upon it. Wood, 
prepared as above, might be so hardened as to be substituted for 
iron in building ships. James Bruce. 


FRICTION OF PLATES IN STEAM. 


Sim,—I had fully intended not to say another word on the subject 
of “Friction of Plates in Steam,” but the letter of your corre- 
spondent, “J. B. C.,” seems to require from me some answer. 1 
would not go so far as to say that the valuable space his letter 
occupies is lost, but rather leave that point to the judgment of your- 
self and numerous readers. But I cannot help expressing my con- 
viction that the space might have been more usefully occupied by a 
statement of something he has met with than of what he has never 
met with, unless, indeed, he be a man of great experience and 
observation. It would be easy to show that “ brasses” are liable to 
alter their form, as I described in my last; but that they do so alter 
their form is well known. If I expressed myself at all clearly in 
my last I said the oil prevented the piston from being forced into 
the cylinder of my indicator, but did not say that there was no vent 
in the bottom, for at the time alluded to there was no bottom fitted, 
and I inferred that the oil increased the diameter of the piston so 
much as to make it too large for the cylinder. Perhaps your corre- 
spondent can give a more correct and philosophical explanation, 
which I would be glad to hear. onN Paton. 














Tae West Miptanp.—The arrangement just made between this 
company and the Great Western, whereby the former abandons its 
scheme of a through line to London and the latter agrees to lay 
down the narrow gauge for the admission of West Midland traftic, 
has given intense dissatisfaction at Worcester. The numerous parties 
who had responded to the vigorous call made upon them for support to 
the proposed through line, and who had been tempted by speeches at 
public meetings and by private representations to lend their ai 
including the whole press of the city—now loudly complain that 
they have been “sold,” and an arrangement come to without the 
slightest consultation of the interests of the city, or, indeed, of the 
interests of the West Midland, who have run into the arms of their 
bitterest foes, as it is well known the Great Western have proved 
from the beginning. It appears to many who fancy they can pene- 
trate slightly into the future, that the West Midland is doomed to 
become a mere branch of the Great Western ; that, if so, the work- 
shops may eventually be removed from Worcester to Swindon, 
whereby a vast injury would be done to the interests of the former 
city, and all the hopes so long indulged in of Worcester becoming 
the centre of a great and independent railway system will be 
blighted. Moreover, the citizens have not only an objection to their 
favourite line (which they had so heartily promoted from the first) 
falling into the hands of a company so financially depressed, but a 
great antipathy to the Paddington terminus, and would prefer 
journeying to London ria Birmingham. How the managers and 
directors of the West Midland will make their peace with the city 
we know not, but a great excitement prevails on the subject.— 
Birmingham Journal. 
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Paver Drapery.—The Japanese paper handkerchiefs must be 
coming at last. At least paper neck-kerchiefs, scarves, or neck-ties, 
“in almost every colour and pattern,” are among the latest of those 
inventions for which, we suppose, Mr, Gladstone and his twice- 
promised removal of the tax on paper must be held responsible. It 
is not paper neck-ties alone, however, that are now advertised as the 
latest novelty in the paper-drapery line, but “paper bands for 
clergymen and members of the bar,”—especially those “ members of 
the bar,” we dare say, who have plenty of room in their empty brief 
bags for a stock of paper drapery. ‘here are also “ paper shirt- 
fronts,” “ paper waistcoats,” “paper hats, waterproof,” and “ paper 
bonnets of the latest fashion, trimmed with paper lace and paper 
flowers ;” besides “paper lace” and “ paper lace collars, cuffs, and 
stomachers for ladies,” as previously advertised, and various other 
forms of paper drapery, millinery, and mantua-making. Of the 
paper neck-ties the Critic says: —They are printed in imitation of 
silk and gingham, with such exactness as to defy detection, save on 
close inspection!” The same paper states that, at a recent meeting 
of the paper manufacturers, who have again been stimulated by the 
prospect of the extinction of the paper duty, “some extraordinary 
samples of newly-imported Japanese paper were exhibited. one of 
which was of such prodigious strength that the material of which it 
is composed might be manufactured into ropes; and another, which 
is fit for bed-hangings and wearing apparel, so much resembles 
stuffs of wool and silk that it is often taken for them.” Thus, like 
so many others of our Western novelties, we see that paper drapery, 
or linen shoddy, as we lately called it, is an Eastern invention, and 


| probably not a new one at all. There seems to be a prospect, too, of 


| 


a return to the papyrus of ancient Egypt, as one of the very best 
materials for the anticipated great extension of the paper manufac- 
ture.— Builder. 
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THE CLYDE SHIPBUILDING. 

Tue North British Daily Mail gives in detail the varied works in 
progress in the shipbuilding yards of the Clyde, ranging them for 
distinctness under headings :— 

GOVAN. 

At present Govan stands pre-eminent for shipbuilding. Here 
there are four establishments, one of which has just passed into new 
hands—the eminent engineering firm of Randolph, Elder, and Co., 
having added iron shipbuilding to their other branches. This 
branch of their prosperous establishment, we have no doubt, will be 
conducted with as much ability and energy as have hitherto charac- 
terised this active firm; and we were gratified to know that already 
three large contracts have been entered into by them, including the 
construction of a floating dock for a Dutch company, to be erected 
in the Island of Java, in the Indian Archipelago. 

Messrs. J. anp G. Tuomson’s Yarp.—Here are four steamers on the 
stocks, in different stages of advancement, and two recently launched 
being finished. Two of the vessels building are fcr the Messrs. 
Hutcheson and Co., Glasgow. The one, a screw steamer, to be 
named the Fingal, is intended for their West Highland trade. It is 

In length i ae s «o« vo SG. 
Breadth of beam .. «s cc os ov «os os of oe 2 gy 
Depth of hold... .. 2 02 oc cc ce cc cc oe 18§,, 
Horse-power .. os «+ «+ ee ee e+ oe 100 horses. 


It will be fitted with patent surface condensers These appliances 
are occupying considerable attention from engineers at present. <A 
great number of plans have been devised, and many different forms 
of apparatus tried, for the purpose of condensing the steam from 
marine engines, and supplying the boilers with the pure water so 
obtained, instead of using sea-water; and it is singular that so few 
plans have even approached success, as marine engineers are aware 
of the great saving of fuel consequent upon the use of fresh instead 
of salt water. When sea-water is used the boilers require to be 
constructed so that the men can get inside to clean them; they are, 
therefore, larger, and cost more than if no cleaning were required. 
When surface condensers are used all the loss of fuel from blowing off 
is avoided, and there is a still further saving owing to the boilers being 
entirely free from scale. This saving is variously estimated. but 
seldom at under 5 per cent. There can be little doubt, also, that 
boilers supplied with fresh water will last much longer than those 
fed with salt. Another saving by the use of surface condensers is 
the reduction of power required to work the air and feed pumps. 
Surface condensation was attempted at a very early period in steam 
navigation, for in 1821 Mr. David Napier, of Glasgow, fitted a con- 
denser into the Postboy, and since then many condensers have been 
fitted to boats. Judging from the great number of plans that have 
been tried during the last 30 years, and the comparatively few 
condensers at present in operation, notwithstanding the saving 
effected by their use, there must be some practical difficulty in their 
construction. We trust that the present discussion of this subject 
by the Institution of Engineers in Scotland—a learned body which 
embraces not only all the eminent engineers and shipbuilders on the 
Clyde, but many throughout the country—will result in good, and 
that some good workable condenser may be found to answer all the 
purposes intended. The other steamer being built by Messrs. 
‘Thomson for the Messrs. Hutcheson, is a paddle one, and is— 
ee ee ee ee ee ee ee 
Breadth .. ce cc of 8 of cf ee ce of of 2 yg, 





Depth ee ee ee a 
Propelled by diagonal engines of 70-horse power. 
This vessel is intended to ply on the Caledonian Canal. They are 
building another small paddle steamer for the river La Plata trade, 
in South America, and a larger paddle steamer for river navigation 
in China. The dimensions of these vessels are :— 


8. America. China. 


Length .. «. « 165 ft. co oe ce co oe 220 ft. 
Breadth = ae os 6 ws o «+ Be 
Depth .. . « 94 ,, ee 0s 0s ee os - 
Horse-power .. 110 horses. eo cc oe ce ee 380 horses. 


The vessels Messrs. Thomson are finishing are—a screw-steamer, 
2,000 tons, and 300 horse-power, for the firm of Papayanni Brothers, 
Liverpool, and she is to be engaged in the Liverpool and Mediterra- 
nean trade. She is 270 ft. long, 37 ft. broad, and 25} ft. deep; and the 
other is a paddle-steamer, for the Lancashire Steam Navigation 
Company, of over 800 tons, and 350-horse power— her length being 
220 ft. breadth 28 ft., depth 15 ft.—-and is for the trade between Fleet- 
wood and Belfast. 

Messrs. Napier AND Sons.— This firm, who launched the Black 
Prince iron-cased war frigate, about three weeks ago, are laying 
down the keel of a smaller but more completely armour-plated ship. 
The new war-vessel will be— 


Be «wn ww wt ic ae ew we wR 
UE OOD: 4s. 66 0 50 ies ow 46> 0006, BB gp 
rr fe oe 4b ae ce de ee te 80 4,080 ,, 


Horse-power_ .. 800 horses 


so that it will be 450-horse power, 2,000 tons, 2 ft. in breadth, and 
40 ft. in length smaller than the Black Prince. The price, how- 
ever, per ton is larger than that of the Black Prince, for 
the contract of the new war vessel has been taken at £41 10s. 
per ton, the Black Prince being only £37. ‘his augmenta- 
tion in price arises from the difference in construction of the 
two ships; for instead of being limited, as regards its iron casing, 
to a length of 214 ft. amidships on each side, it will be plated entirely 
round from below the water-line upwards. Its stem will be ram- 
shaped, formed inwards at the top. The armour plates, like the 
Black Prince, will be 44 in. thick, and the best quality of iron. For 
Government this firm are also constructing engines of 5 horse- 
power, for a new vessel being built elsewhcre. The Messrs. Napier 
are also bringing fast to a finish the Scotia, a fine iron paddle 
s‘eamer, built for Messrs. Burns and M‘Iver, of Glasgow and Liver- 
me and intended as a consort to the Persia—also built by Messrs. 
Napier—on the Liverpool and New York line. The Scotia will, 
next to the Great Eastern, be the largest mercantile steamer built. 
It is 
Inlength.. .. .. . ° 
Breadth of beam ° . 
Depth ea — ae 
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Horse-power ., 883 horses. 
Tons burthen  .. co se oe ce 0 ce ee 4,050 
It is about500 tons larger than the Persia. The Messrs. Napierarelike- 
wise building for Messrs. Burns and M‘Iver an iron screw steamship, 
to be named China, somewhat smaller than the Scotia, but alsointended 
to ply between Liverpool and New York. ‘The dimensions of the 
China are as follows :— 
InLength .. .. .. 
Breadth of beam .. 
a 
Horse-power .. .. 
Tons burthen 
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” 
tee 560 horses, 
o 66 «2 oc wt os «s oo 
This vessel will be fitted with surface condensers by Mr. T. Davison. 
These ships are being constructed of first-rate material, in the most 
substantial manner, and we have no doubt they will maintain the 
high credit of the Cunard Company's vessels, which are all of a 
first-class character, and twelve of which were built by Messrs. 
Napier. That firm is also building a small steamer for the river 
traffic, which will be launched in about a fortnight. It is built for 
Messrs. Napier and M‘Intyre, and is intended as a consort to the 
Vulcan. It is 
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Messrs. Surtn and Roporr.—There is very little new work pro- 
ceeding here at present, there being only one vessel on the stocks, 
which is being built of iron for the famous firm, Messrs. Malcolm- 
son of Waterford, and is intended to sail-either with or without the 
application of steam power. She has a screw propeller, is 250 ft. 








long, 30 ft. broad, 21 ft. deep, and is 1,200 tons burthen and 160-horse 
power, and is intended for the Mediterranean trade, 

Messrs. Ranpoten, Etper, AaNp Co.— This is a new firm in the 
iron shipbuilding trade, but we have no doubt it will soon take 
a high place among its older rivals, and that it will gain as many 
laurels in shipbuilding as it has done in engine-making. It is 
gratifying to know that they have already three large orders, one of 
which. is for the construction of a floating-dock, an apparatus 
which has never before been made in the Clyde. This floating- 
dock is being constructed for a company at Java, in the Indian 
Archipelago, from the design and under the inspection of R. W. 
Thomson, Esq., C.E. It will be 250 ft. in length, 50 ft. between 
the wings, 7v it. in extreme breadth, and 35 ft. deep over all, the 
bottom tank being 7 ft. deep. Its use is for the repair of ships, 
and with that view all its parts are well adapted. It is open at both 
ends, so that, if need be, a ship of more than 250 ft. in length can 
be taken on. There is a wing, 10 ft. across, on each side running 
fore and aft to the full extent of the dock. These wings are formed 
into water-tight bulkheads, and are of use not only to prop up the 
ship, but are likewise the means of submerging 'the dock when a 
vessel is being taken on. At each end of the dock there is a 
breakwater 2} ft. high, so that the dock may draw 9 ft. of water and 
the floor of it be still dry. The bulkheads will be pumped dry by a 
pair of engines working four centrifugal pumps, capable of ab- 
stracting 10,000 gallons of water per minute. Arrangements have 
been made whereby water can be pumped into different parts of 
the dock, so as to keep it always in the position required. Across 
the bottom run 45 main girders, 7 ft. deep, and constructed for a 
greater breaking strain than that exerted upon the floor by the 
weight of any ship. The whole outside shell is strengthened 
with angle iron girders. The plates are 2 in. thick in the bottom, 
and 44; in. in the other parts of the shell. The dock is being 
constructed from templates, and will not be put together until 
it gets to Java. This, although certainly a cheaper mode of making 
it, yet adds to the other difficulties of building such a dock. How- 
ever, we have no doubt but that the skill and care which will be 
expended upon it will result in eminent success. This firm are 
about to lay down the keels of two large ships, the one to be pro- 
pelled by a screw, and the other by paddles, The former is for the 
Royal African Mail Steam Navigation Company, and the latter 
for the Pacitic Steam Navigation Company. We subjoin the di- 
mensions :— 


African Co.'s. Pacific Co.'s. 
Semeth cs oo so BT. oc ce cm ts oo oe SOE. 
Breadth .. « « @ » ee i ok eee ee 
Depth co os «t. De — - oo se oe we 173, 
Burthen.. .. ..1,000 ,, ow oc ae Pe ee 


These vessels will be supplied with Randolph, Elder, and Co's well- 
known patent double cylinder engines, so that doubtless they will 
be economically worked, and probably swift sailers, This firm have 
also the commands of her Majesty's Government to construct a pair 
of their engines, 500-horse power, for the war frigate Constance ; 
and likewise engines of 350-horse power for a ship being built at 
Port-Glasgow, by Mr. Reid, for the Pacific Steam Navigation Com- 
pany. These four pairs of engines will be be fitted with surface 
condensers by Mr. T. Davison. 


STOBCROSS. 


Messrs. Barciay, Ccrie, and Co.—Thisfirm launcheda fine vessel 
on Tuesday week, and now they have three vessels on the stocks, 
including one in the yard at Whiteinch. The Dwina, the screw- 
steamer launched, is owned by the Leith, Hull, and Hamburgh Steam 
Packet Company, is to be a consort to the Vistula, built lately by the 
same firm, and is to trade between the two first-named ports and 
Hamburgh. She is 216 ft. in length, 274 {t. in breadth, and 15 ft. 
in depth. She will be furnished with geared steeple engines, of 112 
horses, and is fitted up with water ballast compartments. ‘This is a 
great improvement in shipbuilding, and is beginning to be con- 
siderably taken advantage of; for by it there is no necessity of 
ballasting the ship with stones or rubbish—all that is needed is to 
admit the water into the ballast compartments. The ship is strongly 
built; its lines are beautiful; and as a whole it reflects credit on the 
builders. This firm are building an iron screw steamer for the Mon- 
treal Ocean Steamship Company, as an addition to their already fine 
fieet ; and they are likewise building a swift paddle river boat, for 


Captain Alex. M‘Kellar, to ply between Glasgow and Dunoon. Their | 


dimensions are :— 


Montreal Trader. River Boat. 
Length .. .. .- 260 ft. oo ce co eo 366 ft. 
[ee ee) oe ae ae ee ee | 
Depth ee es |. ee ee ee ee » 


Tons burthen se 1,400 
1 


o oe oo oe OO ,, 
Horse-power .. «. 153 - 


The Montreal liner will be fitted with J. F. Spencer's patent con- 
denser. The firm have also in course of construction a wooden ship, 
for Messrs. Gregor, Turnbull, and Co., to class 13 years, which is 
160 ft. long, 294 ft. in breadth, 19 ft. 7 in. in depth, and of 66 tous 
burthen. 

KELVINAUGH. 


Messrs. ALEX. STEPHEN AND Sons are engaged in building a 
schooner of 180 tons for the South American trade; a ship 
of 450 tons for the copper ore trade; and another of 480 tons 
for the trade with India and the East. The above ships are 
all being constructed of iron, but will not be supplied with steam 
power. They are at present finishing a screw steamer of 7vU tons, 
and 140-horse power, intended for the India trade. 

PARTICK. 

Messrs. Top anv M-Grecor.—There are no less than six vessels 
on the stocks at present building by this firm, some of which are in 
a forward state. The largest of these is the City of New York, 
being built for the Liverpool and New York trade as a consort to 
the other fine vessels of the Liverpool, New York, and Phila- 
delphia Steam Shipping Co. They are building another find screw 
steamer for the Glasgow and Liverpool Steam Packet Co, (M. Lang- 
lands and Son), to be named the Princess Royal, and intended for 
the Glasgow and Liverpool trade. Their dimensions are :— 


City of New York. Princess Royal. 
Length of keeland forerake .. 822 ft. ° 200 ft. 
Breadth of beam... .. .. «. @ « ee 28 ,, 
Depth i oy we 2745, ee 15 ,, 9 in 
Horse-power., .. «2 « «+ 550 ee 120 
Tonnage .. . -. 2,600 tons 774 tons. 


30th of these ships will be fitted with surface condensers by Mr. T. 
Davison, and other modern improvements. Messrs. ‘l'od and 
i wv are also building a serew barge for India, which will have 
nliarity of being driven by two screw propellers. They are 
se building a serew yacht— Lady Nyessa—-for Dr. Living- 
stone, to be sent out in pieces and fitted there for his African explo- 
rations. It is of beautiful mould, and will be of light draught of 
water. ‘These vessels’ dimensions are undernoted:— 







Indian Barge. Lady Nyessa. 


Length of keeland forerake .. . 70 fi. os 115 ft. 
Breadth of beam .. .. «< oc Qe se “4, 
Depth.. 66 we 6 oe co we ee Sw 
Horse-power .. oc oc «2 os os ” oe Su ,, 
Tomuage .. 2 ce ve eo eo 120taoms .. 110 tons. 


The same builders are progressing with two screw yachts for a 
Spanish company in Bilboa, and a screw steamer for the Clyde 
coasting trade, all of which will be fitted with surface condeusers by 
Mr. T. Davison :— 
Spanish Co, Clyde. 
Taeir length of keelis 4. «.. eo .. 100 ft. .. Ov ft, 
Ge ae ae toe es ee a 
” as 10} ” 


200 tons, 


Depth.. ow & ow wo 
Horse-poweF .. os «+ os es 99 ee 
Tonnage .. o- o oc co eo 423tons .. 


(To be continued.) 








THAMES EMBANKMENT AND RAILWAY. 


On Monday the Commissioners resumed their inquiry at the 
offices of the Commission, Victoria-street, Westminster, the Right 
Hon. the Lord Mayor in the chair, 

Mr. Yeates attended in the interests of the Temple, and Mr. New- 
ton on behalf of the wharfingers, and were told by the Lord Mayor, 
in reply to-inquiries, that there was every desire on the part of the 
Commussionérs to preserve the Temple front intact, and that both 
their case and that of the wharfingers and other vested and proper- 
tied interests along the route of the proposed embankment would be 
fully considered so soon as the Commissioners had inquired into the 
merits of the principal plans. 

Major J. H. Wieland explained his plan for a River Thames 
embankment from Westminster to London Bridge, with a raised 
esplanade on the embankment from Hungerford to London Bridge 
80 ft. wide, at the level of the Strand, with warehouses contiguous 
to the embankment, and with shops along the esplanade. He would 
also have a winter garden along the entire front of the Temple- 
gardens, under the esplanade, 80 ft. wide and 35 ft. high, and 
enclosed on either side with glass in cathedral-like form, upon Gothic 
arches. He also proposed an embankment on the south side, from 
Westminster Bridge to St. Olave’s Church, Southwark, and connect- 
ing one railway with the railways on that side of the water. 

Captain W. 5. Moorsom, C.E., explained his plan for embanking 
the river between Westminster Bridge and Queenhithe, with avail- 
able spaces for public purposes along the top of the embankment, 
varying from 150 to 60 ft. for roadway, footpaths, or promenades, 
public buildings, wharves, and private accommodation, The plan 
provided also a subway for sewer at the bottom, fora tramway above, 
and road and wharfage space over. The estimated cost of carrying 
out the plan would be £588,5t2 ; but, upon the other hand, he esti- 
mated the receipts to arise from the sale of reclaimed lands and 
frontages at about £609,000, exclusive of £50,U0u to be contributed 
by the Metropolitan Board of Works. 

Mr. W. Austin described his proposition for “tho Tmprovement of 
the Thames by Dispollution,” and his method of constructing em- 
bankment walls with conduits for sewage below mud surface, 

Mr. Stanford proposed a plan for an embankment on both sides of 
the Thames from Millbank to St. Paul's Wharf, with a promenade, 
carriage way, wharves, docks, and railway. 

Mr. J. Edmeston gave an elaborate description of the road he pro- 
posed to run from Westminster to London Bridge, upon a river- 
wall as far as Southwark Bridge, and thence to London Bridge 
upon iron piles, so as to allow craft to pass under to the wharves, 
with access to landing-places beneath for the use of the owners of 
river-side property. ‘The railway would run from Westminster 
Bridge to Queenhithe, inside the river wall, and be continued ina 
tunnel to Fenchurch-street station, and be also united with all the 
railways north and south of the river, Opposite ‘'emple-gardens, 
and wherever desirable, an open arcade would be formed, which 
would not obstruct the view. The railway behind the river wall 
would be at a level of about 8 ft. above low water, The intercepting 
sewer through the Strand and Fleet-street would pass beneath the 
railway or river wall, as was found to be most convenient. The 
estimated cost of the entire construction, exclusive of the railway, 
was £450,000, 

Mr. Bidder, in conjunction with Mr, T. E. Harrison and Mr. 
G. R. Stephenson, submitted a descriptive outline of hiv plan, the 
main features of which consisted in the establishment of a broad 
embankment carried out from the existing shore, with docks occu- 
pying several acres, approached by regular locks, and within the 
line of the embankment and the existing shore the additional 
breadth of ground would be applied to the building of warehouses, 
the froutages and rents of which would go in aid to carry out the 
works. ‘There would be tramways parallel with the ordinary roads 
on the surface of the embankment, communicating with all the 
principal thoroughfares. There would also be combined with the 
embankment a low-level sewer. It was proposed to utilise the land 
reclaimed to meet the expenditure, the coustruction of docks, and 
compensation to wharfingers. 


On the re-assembling of the Commissioners on Tuesday, Mr. 
Bird, C.E., described his plan for an embankment, a roadway, and 
railways on the Middlesex side of the river between London 
Bridge and Westminster. The embankment would run from 
Queenhithe-stairs, and thence along the north bank, terminatin 
at or near Westminster, There would be a public carriage ro 
and footways on it from Chatham-place, Blackfrairs, to Whitehall, 
and railways, one commencing at Queenhithe and terminating 
opposite Manchester-buildings, and another to unite with the 

ictoria and Pimlicu Railway; together with a pond or reservoir, 
with ingress and egress for the tidal waters, adjoining the 
Thames at Fulham, with sewer sluices, culverts, and spoil -banks, 
There was a bill now before Parliament for effecting this object, 
at an estimated cost of £750,000, There would be three lines of 
railway, two for passengers and one for goods, 

Mr. ‘I’. L. Evans submitted to a high and low level roadway, the 
high level road to be carried on Doric columns :\0 ft. apart, and the 
low level to carry the sewer, also a granite or iron tramway on both 
sides of the road, with footpaths, and 33 acres of docks and jetties, 
at an estimated cost for the north side of £553,0u0, and a total, in- 
cluding the south side, of £851,00 +. 

Captain Plumer explained his plan for a low level sewer sunk 
between the present shore walls and low water mark, with a short 
stone face wall of 5 ft. high over. By means of this arrangement 
the tide would flow over the embankment, and barges and boats be 
admitted to the wharves as usual. ‘I'he plan also included the con- 
struction of a roadway or viaduct over this and the running of a 
low level sewer underneath. 

Mr. B. Bush oe that a railway, a sludgeway, and a filter 
for the sewage should be placed side by side, and a road above the 
sewer under the sludgeway, with a view to remove the sewage 
manure by railway. 

Mr. G. F. Lyster, C.E., proposed an embankment from West- 
minster Bridge to Southwark, 5 ft. above Trinity high water mark, 
with a main roadway 120 ft. wide, divided into sections for light 
and heavy traffic, together with a wamway and a river promenade 
20 ft. in width. There would also be a roadway for the use of the 
wharfingers, with docks to be constructed between the sewer and 
outer roadway, provided with tidal and lock entrances. Under 
the high level roadway it is proposed to carry a canal as a receptacle 
for barges with capacious reservoirs, to be filled from the up stream 
source where the tidal influence ceases to supply the docks with 
water, and to scour the canal, ata total estimated outlay of £1,1/70,0.00, 

Mr. Turner, C.E., submitted his system for a modification of the 
lines of the river embankment proposed by the Admiralty, and for 
keeping the docks next the river without interfering with the 
streets, and furnishing facilities for a main outfall sewer. 

Mr. Gibbs, C.E., adopting the datum of the esplanade in front of 
the Palace of Westminster, would continue the embankment, which 
would thereby be advanced further into the river to its pro 
destination, with a railway parallel and on the same level, anda 
roadway of 60 ft. He would purchase up rather than give compen- 
sation for the present inferior class of property on the river side, and 
construct upon the site a new and uniform range of valuable 


a ah 

r. Lane, C.E., combined with his embankment a high level 
railway through Westminster, uniting with the railways east and 
west, so as to remove the dead lock that at present existed in con- 
nexion with the metropolitan traffic. Underneath this railway, 
on a great iron gallery, he would carry a continuous street o 
promenade. 

Mr. Thornbury, C.E., proposed to run a river wall, 3! miles long 
from Vauxhall Bridge to the Tower, and with it a road and low level 
sewer 20 ft. in diameter, to be ultimately carried on for conveyance 
of all the sewage into the marshes. Was of opinion that the 


embankment might be carried out further than was proposed in 
general, as was the case with the embankments of the 
rivers. 

The Commissioners then adjourned to next week, 
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Tue drilling machine described in the present paper was designed 

for the purpose of drilling a large number of holes in wrought iron 
lates, in a ease where it was considered impracticable to punch the 

ioles with sufficient accuracy, The plates are required for the con- 
struction of the two main side girders of the new railway bridge 
over the Thames at Hungerford, the spans of which are 154 ft. clear ; 
and as the bridge has to carry four lines of railway without any 
intermediate girders, the two side girders are required to be of very 
great strength, and are therefore being constructed of as many as five 
plates, each § in. thick, besides four rows of 6-in. angle irons, 
rivetted through with inch rivets so as to form one plate of great 
strength and soundness. Hence the necessity that the holes in the 
several plates should correspond with perfect accuracy ; and also 
that they should be truly parallel or cylindrical through each plate, 
so as to ensure their being completely filled by the rivets when 
rivetted up, which with more than three thicknesses is impracticable 
when the holes are punched, as they are then always larger on one 
side of the plate than the other. 

Figs. L and 2 are longitudinal and transverse sections of the 
machine. ‘The plate to be drilled is placed on the table A, and sur- 
rounded by a wrought-iron frame securely bolted on the table, within 
which the plate is made fast in the proper position by set screws at 
each corner, being supported underneath upon four longitudinal 
bearers and held down above by three transverse bars. he table 
A is guided by the two end frames B, and is raised by water pressure 
by means of the two cylinders C fitted with rams D. The water 
pressure employed for raising the table up to the drills when a fresh 
plate has been tixed is given by a tank placed at a suitable height 
above the machine, from which the water is admitted by a two-way 
cock through the pipe E to the cylinders C. This pressure is not 
sufficient to make the drills act, but the necessary pressure against 
the drills is obtained by an accumulator, consisting of an upright 
cylinder, fitted witha plunger weighted to the required amount. 
The two-way cock from the tank is closed and the valve froi the 
accumulator opened, and the drilling then proceeds ; as soon as it is 
completed the valve is closed, and the cock opened to the waste 
pipe, so that both pressures being removed the table falls by its own 
weight the desired distance, and the drilled plate is removed to make 
room for another, By this arrangement the heavy pressure of the 
water in the accumulator is not wasted in raising the table up to the 
drills, but is reserved for giving the required working pressure in 
drilling. The weight of the table is partly counterbalanced by the 
balance weights F, in order that it may be raised with sufficient 
rapidity up to the drills when the plate has been fixed ready 
for drilling, but sufficient preponderance is left to enable it to 
fall away quickly enough from the drills when the water pressure is 
removed, 

The drills G are carried in two girders at the top of the machine, 
and driven from the two horizontal shafts H through the intervention 
of the bevel wheels and vertical shafts I. In designing this machine 
cost had of course to be considered, and it was necessary to compen- 
sate by a saving in time for the greater expense of working 
occasioned by drilling instead of punching the plates. The machine 
is therefore arranged so as to drill all the holes in one plate simul- 
taneously: there are eighty holes in each plate, 1 in. in diameter, 
arranged in four rows of twenty holes each: each of the two hori- 
zontal driving shafts H drives ten vertical shafts I, and each vertical 
shaft drives four drill spindles G, the pinions of which are fixed at 
different levels around the centre vertical shaft I so as to run clear of 
one another. The bushes at the lower end of the drill spindles are 
made of wrought-iron, bevelled and faced with steel at the bottom to 
receive the upward pressure put upon the drills in working, as shown 
enlarged in Fig. 3. These bushes are bored out to 4 in. larger 
diameter than the drill spindles, with the exception of about } in. 
length at the bottom, which is sufficient length of guide to ensure 
the drills running steadily ; for when the machine was first got to 
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* From the Transactions of the Inatitution of Mechanical Engineers. 
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work it was found that the drill spindles became chafed in running, 
by contact with the entire length of the bushes, and the latter were 
therefore bored out as described, without any diminution of steadi- 
ness in working; the space thus left in the upper part of the bush 
forms an oil chamber by which the shoulder a the drill spindle is 
kept constantly lubricated. The drills have tapered shanks fitting 
into the sockets of the spindles and secured by set screws, as shown 
in Fig 3, so as to admit of any drill being speedily replaced in case 
of injury, or removed for sharpening. The simultaneous lubri- 
cation of all the drills while in work is effected by the plate being 
immersed in soap suds, which are confined within the frame that 
surrounds the plate and drawn off through pipes at the sides when 
uired, 

n ordinary drilling machines the time when the drills are most 
frequently broken is just when they are coming through the plate, 
when there is not enough thickness of metal left to stand the working 
pressure on the drills; and in order to provide against injury to the 
drills at that time in the present machine there are four spiral buffer 
springs K, shown enlarged in Fig. 3, fixed in the upper frame and 
pressing on the corners of the table A, which oppose an increasing 
resistance to the upward pressure of the rams Dj; so that the 
pressure on the drills is gradually diminished as they work through 
the plate, and the table comes in contact with a fixed stop as soon as 
the drills are completely through, which prevents them from entering 
the table itself. The springs admit of adjustment in height accord- 
ing to the length of the drills, so as to allow for variation arising 
from wear of the drills by work. 

The use of water pressure was adopted for raising the table of the 
machine, because it is important to raise and lower it with rapidity 
until the plate comes against the drills, when the pressure is required 
to be greatly increased to make the drills act. Had the lifting of the 
table been performed by gearing, much time would have been lost: 
for the fi would necessarily have been slow, and it would have 
taken much longer to raise and lower the table than to drill the holes ; 
and to arrange a variety of speeds would have rendered the machine 
so complicated as to be almost useless. With the water pressure the 
feed is under perfect control, and is regulated to be slow or fast, 
exactly as required. The use of water pressure also affords the 
means of accurately measuring the amount of pressure necessary to 
be put upon the drills to make them work, and it has been found by 
experiment that the most economical load on one drill is 5 ewt., 
making a total upward pressure of 20 tons on the table of the machine, 
which is obtained by loading the ram of the accumulator with cast- 
iron weights to the required extent. The drills are driven at a speed 
of 40 to 50 revolutions per minute, and at this speed the 
entire 80 holes of lin. diameter are drilled through a 3-in. plate 
within 15 minutes, in the most perfect manner and without difficulty. 
The drills stand very well, being found to last on the average ten 
hours without grinding. There is no necessity for previously mark- 
ing the holes, but the plates are simply put onthe table of the machine 
and adjusted by the set screws. ‘The truth of the work is so com- 
plete that a number of the plates are put together indiscriminately, 
and four turned pins passed through the corner holes, when the lot 
are put on a planing machine and the sides and ends planed to 
gauges. The power required to drive one machine with $v drills is 
about 10-horse power, the machine being driven by bands and 
pulleys on opposite ends of the two horizontal driving shafts. The 
accumulator is kept charged by a pair of 1-in. pumps worked from 
the ordinary shafting by eccentrics. 

The present machine is constructed to drill the holes in each row 
at 4 in. apart, centre to centre, and the plates thus drilled are for 
the top flange of the bridge girders; but to give the camber required 
at 3995 in. apart, so that a second machine is required for these 
plates. In the ordinary made of punching by template, however, so 
small a diff e in the dist of the holes could not be practically 
carried out. The arrangement of the plates in the top flange of the 

i Fig. 4is an edge view of the 








- oaneng is shown in Figs. 4 and 5. r 
ange, showing the successive layers of plates breaking joint trans- 





versely (the thickness of the plates being exaggerated four times) ; 
and Fig. 5 isa plan showing the arrangement of the plates in each 
of the five layers breaking joint longitudinally. 

This machine has now * been at work for about two months, and 
has so thoroughly answered the purpose intended that two others are 
being completed as rapidly as possible. 


* The date of the paper Aug., 1860. 








A Dorsetsumre Cottace.—At the Dorset County Petty Sessions, 
held at Dorchester on Saturday, April 20, Jesse Phillips, of Ower- 
moigne, near Weymouth, was summoned by his employer, Mr. 
Thomas Masters, for refusing to fulfil his agreement. It appeared 
that defendant had made a yearly agreement for 8s. a-week, potato- 
ground, house and garden, and wheat at 5s. per bushel; but when he 
saw the house, he refused to enter it, took away his goods, and had 
not been there since. Defendant said the cottage was not tenantable; 
the water came up to the doors. His wife had only been confined a 
month; he was agreeable to go if he had a good cottage, but this was 
a disgrace to put a maninto. Joseph Hall, a waggoner, said the 
front door was only 3 ft. from the sea. He could not call it a cottage 
at all; it was merely a hole dug in the cliff; it had one room 
upstairs, and one down, and it was not plastered. He was a farmer 
himself, and his cows had a better stall. He had seen the sea fly all 
over it. Plaintiff said the place, though not a very good cottage, was 
certainly tenantable; it was stone built, thatched, and well plastered 
and whitewashed. Defendant said a gentleman farmer would not 
- his hackney horse in there. The case was adjourned till the 

3ench should make further inquiries. At the petty sessions of May, 
Mr. Williams, the presiding magistrate, read a letter from a surveyor 
who had been appointed by the Bench to examine the cottage, stating 
that he found the cottage in a dilapidated state, and scarcely 
tenantable. The Bench decided that the cottage was not fit for 
habitation, and held that the contract was void. 


Royat Unitep Service Instirvtiox.—On Monday last an in- 
teresting lecture was delivered at the above institution, by Major 
Rhodes, upon “ The Geography and Physical Characteristics of the 
Faroe Islands, Iceland, Greenland, and the East Coast of Labrador, 
in connection with the proposed North Atlantic telegraphic route.” 
In addition to much descriptive information on the subject, 
Major Rhodes gave some reasons for establishing the communication 
from Greenland to Labrador at a point further north than that which 
has been fixed upon by Colonel Shaffner. In the discussion which 
followed the latter gentleman gave some details of his own expe- 
rience, acquired in personally surveying the coast in the districts 
referred to; but without making any allusion to the differences of 
opinion between himself and the lecturer. Some remarks were 
made by Dr. Wallich, the eminent naturalist, who accompanied 
the expedition in the spring of last year for the survey of 
the telegraphic route, respecting the origin of the supplies 
of drift wood collected upon the west coast of Greenland. We 
are able to state that Dr. Wallich is in possession of a vast amount 
of information upon the submarine geography and natural history 
of the sea bottom upon which the North Atlantic telegraph line is to 
be laid; and it would be gratifying if this gentleman could be 
induced to give to the scientific public the results of his studies and 
experience. In the course of Major Rhodes’ lecture allusion was 
made to the comparative merits of gutta-percha and india-rubber as 
insulators, and to the fact of the superiority of the latter substance 
having been established by the investigations of Professor W heat- 
stone, which are shortly, it is to be hoped, to be made public in the 
Government report upon the subject of submarine telegraphy. 
Some rather incoherent remarks were made by Mr. West, to whom, 
we believe, belongs the merit of having first introduced india-rubber 
as an insulating medium, in favour of this material; and the meeting 
then separated. 
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; TO CORRESPONDENTS. 
*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 


*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, d-c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
— will agree with us, should be excluded as much as possible from this 
column. ——_ 

G. J. P.—No reward, that we are aware of, is offered for the discovery of the 
cause of boiler explosions. > 
A. L.—There is no law to prevent the use of a steam carriage, although if ils 
working be attended with actual danger ov annoyance to others, it miy be 

proceeded against as a nuisance. 

J. H. (Airdrie.)—The resistance to the movement of slide-valves over ported 
valve-seats has nothing whatever to do with the question discussed—to wit, the 
—* under steam, of two smooth surfaces without ports or openings of any 

ind, cnasiniem 
TUNGSTATE OF SODA. 
(To the Editor of The Engineci.) 
Sir,—Perhaps you or some of your numerous correspondents could favour 
me with the address of a maker (in quantities) of tungstate of soda, and 


greatly oblige ZETA. 
Lower House, May 6th, 1861. 


ATMOSPHERIC CONDENSERS. 
(To the Biitor of The Bngineer.) 

S1r,—Will you or any of your numerous readers have the kindness to tell 
me how many feet area of cooling surface, and how many cubic feet of 
at ture of 75 deg., will condense a cubic foot _ 
at D, 





h rn 
’ ea r 
atmospheric pressure ? 





DRAINING COAL-PITS. 
(To the Editor of The Engineer.) 

Sir,—Since writing you on the 27th April, it has occurred to me that I 
misunderstood ‘‘ Miner’s ” objection to the use of the ‘‘syphon ;” he is quite 
right, it is inapplicable if the water has to be lifted more than 2s ft. In the 
case to which | referred in which it was used, the depth could not have 
exceeded 28 ft. Perer J. Livsey. 

Mancuester, May 8rd, 1861. —_— 

THE EXPANDING MANDRIL. 
(To the Editor of The Engineer.) 

Sir,—I have to thank you for inserting my letter on the expanding 
mandril in last week’s ENGINEER. 1 find, however, the engraver has made 
an error of very considerable importance, as he has marked the part of the 
sketch “‘ Allan’s” which should have been * Prosser’s,” and vice versa ; or, 
in other words, Figs. 1 and 2 should have been marked “‘ Prosser’s method,” 
and Figs. 3, 4, and 5 ** Allan’s method.” I regret thus further troubling 
you, but the letter will be scarcely intelligible without this correction. 

Scottish Central Railway (Locomotive Department), ALEX, ALLAN. 

Perth, 8th May, 1861. 





TO PRESERVE STONEWORK. 
(To the Elitor of The Engineer.) 

Sir,—In reply to your correspondent ‘‘ R. G. R.,” I beg leave to inform 
him that as lime is useful in making mortar, on account of its affinity for 
silex, an indispensable ingredient in all mortars and cements, so may stone 
be preserved and hardened by brushing it over with a solution of oxalic 
acid, which has a superior ‘‘ affinity” for lime, thus forming an insoluble 
surface for stone. In some cases it would be as well to whitewash the 
stonework previously, and then brush it over with the oxalic acid solution. 

JAMES BRUCE. 


THE VARIABLE BLAST-PIPE. 
(To the Editor of The Engineer.) 

Sin,—With reference to the inquiry of your correspondent, in your last 
number, as to the earliest published information respecting the above, will 
you allow me to state that in 1839 Mr. John Gray had a variable blast-pipe of 
his own invention upon the Cyclops engine, and that in the same year he 
made drawings for six engines for the Hull and Selby Railway, which were 
built by Messrs. Sheppard and Todd, of Leeds, and which engines also had 
the variable blast-pipe. They were afterwards tried against six engines 
built by Messrs. Fenton, Murray, and Jackson, the experiments being made 
with reference to the question of slide-valve lap, and Mr. Gray published a 
pamphlet upon the results obtained. I am not quite sure whether this con- 
tained any such information as that desired by your own correspondent, 
but it appears to me that it probably would do so. 

ONE WHO HAS WHISTLED ON AN ENGINE TWENTY YEARS AGO. 

May 7th, 1861. 

[Js ag a copy of this pamphlet in existence? We would be glad to see oné.— 
Ep. E. Oe 
MESSRS. WILLIAMSON AND PERKINS ON THE HIGH-PRESSURE 
EXPANSION ENGINE. 
(To the Editor of The Engineer.) 

Sirx,—In the last number of your valuable journal I am referred to as 
author of a paper read before the Institution of Mechanical Engineers at 
Birmingham, on the use of high-pressure steam, and as inventor of certain 
improvements in steam engines therein described. Now the improvements 
in question are the joint production and property of Mr. Williamson, of 
University College, and myself, the experiments with our high-pressure 
engine have been made by us jointly, and, finally, the paper read before the 
Institution of Mechanical Engineers, last Thursday, is in the joint names of 
Mr. A. W. Williamson and Loftus Perkins. 

One word with regard to the subject of the paper itself. It is partly 
practical as described in your article of the 3rd inst., and partly theoretical. 
The practical part describes the construction of boiler, engine, and surface 
condenser in which we have been working steam at a pressure of about 
500 1b., under conditions analogous to those which usually present them- 
selves in double-cylinder engines. 

The theoretical part of the paper is based upon the dynamical theory of 
heat, and shows how engines may be made to give the full benefit of very 
great expansion without the condensation and other evils which occur in 
ordinary arrangements for that purpose. Lortus PERKINS, 

6, Francis-street, Gray’s-inn-road, 8th May, 1861. 





MEETINGS NEXT WEEK. 


INsTiITUTION OF CiviL ENGINEERS.—Tuesday, May 14th, at 8p.m. Con- 
tinued discussion “‘ On the National Defences.” 
CIVIL AND MECHANICAL ENGINEERS SocreTy.—Thursday at 7} p.m. ‘On 


Tunnelling,” by Mr. J. 8. Allen. 


Advertisements cannot be guaranteed insertion unleas delivered before eight 
o'clock on Thursday evening in each week. The charge for Jour lines and 
under is haly-a-crown, each line astericurds, sixpence. The line averages 
nine words; blocks are charged the same rate for the space they fil. Al 
single advertisements from the country must be accompanied by stamps in 
payment, 

THE ENGINEER can be had, by order, from any newsagent in torn or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including dow'le number), lds. 9d. 
Yearly (including two double numbers), £1 118. 6d. 
Tr credit be taken, an extra charye of two shillings and sixpence per annum 
will be made, 
THE ENGINEER is registered for transmission abroad. 
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IRON AND IRON MAKING. 

THE Scotch ironmasters were a quarter of a century in 
learning the value of the black band ore after Mr. David 
Mushet had pointed out its existence and capabilities. This 
circumstance was natural enough. Very few in the trade 
pretended, in those days, to any knowledge of metallurgy 
as ascience, and whoever, therefore, broke through the 
traditions of the craft and lectured those who believed 
they best knew how to make iron, as to how it ought to be 

e, was set down, by common consent, as a crazy specu- 
lator, little better, indeed, than an alchemist! Thereisastrong 
reverence for nature in us all. We know her processes are 
complete, and that she never goes wrong. A man who has 
grown up from childhood amid furnaces and forges is apt 


to acquire a notion, amounting to a superstition, that the 
routine of “ the works” is as natural, or as consonant with 
nature, as the phenomenon of human existence itself. We 
should all listen with incredulity, if not with contempt, 
to speculations upon prolonging life to a thousand 
years, or upon increasing our strength to that of 
elephants, or upon economising our food to the rations of 
canary birds. We know intuitively that such things 
under whatever “ism” or “ology” we may include them, 
are impossible. We have that instinctive regard for nature 
that we almost refuse to listen to such vagaries. Now, 
however we may draw the distinction, this sense of a vio- 
lation of natural proprieties is akin to the sturdy unbelief 
of the old-time (shall we say the living?) ironmasters. 
Croyez vous que le bon Dieu permettra tout cela? was the 
exclamation of the honest Canadian when he saw, for the first 
time, a steamboat ascending the St. Lawrence—the majestic 
Iroquois of the redman. _ In like manner men who have, all 
their lives, accustomed themselves to look upon a process of 
metallurgy as being equally immutable as the seasons, 
vegetable life, or human growth and decay, can hardly 
believe that the Great Power will permit any wide de- 
parture from the established order of things. Even if we 
take for granted that necessity is the mother of invention, 
there can be no invention, and, therefore, no addition to 
known processes, in the absence of necessity. And there 
are ironmasters in plenty who fail to recognize in a falling 
market and in the aspiring efforts of the French and 
American iron manufacturers, the necessity for improve- 
ment. 

There are, too, we are glad to say, intelligent and spirited 
owners of ironworks who are fully alive to the importance 
of perfecting our “ make ” of iron, and who perceive wherein 
our present processes are defective. In Staffordshire, par- 
ticularly, where ironstone costs from 10s. to 15s. per ton at 
the furnaces, the development of the Wiltshire and Cleve- 
land ores, which, it is understcod, cost but from 1s. to 2s. 
at the trunnel heads, is awaking general attention. It is 
not, indeed, to be expected that we can always go on 
wasting, as we are now estimated to do, 700,000 tons of 
metallic iron yearly in the blast-furnace cinder of our iron- 
works. As for coal, Mr. Sanderson, of Sheffield, and who 
certainly ought to know something of such matters, esti- 
mates that the absolute loss of useful effect of fuel, in the 
| best constructed blast furnaces, is 80 per cent., or four-fifths 
of the whole. Even in the comparatively crude product, 
railway bars, it is found that from 28 ewt. to 30 ewt. of 
| pigs are expended in making one ton of rails. It must be 
| evident that a manufacture, conducted with such results, is 
| in a most imperfect condition. When we begin with our 
blast furnaces, we find them, for the most part, wasting the 
gaseous products of combustion, nearly heat enough escaping, 
for every ton of iron made, to make another ton besides. 
Mr. S. B. Rogers has written perseveringly upon this waste, 
but, thus far, our ironmasters do not appear inclined to 
take up this escaping wealth for any useful purpose. In 
France it is usual to employ the waste gases in the heating 
ovens, and in America all the hot blast furnaces send the 
hot gases among the heating pipes. As for heating, too, we 
are where Mr. Neilson left us in 1833. He begun, in 1829, 
with heating the blast to 300 deg. and in four years he had 
worked the temperature up to 600 deg., where it has been 
kept ever since, a heat that will “cut lead” being the 
standard to this day. With Mr. Siemens’ “regenerative” 
furnace, however, a working temperature of from 1,300 deg. 
to 2,000 deg. has been lately attained, and the iron, it 
appears, comes down all the freer and with less coal than 
ever. If, as we believe is the case, the hot blast does not, 
in itself, at all affect the quality of the iron, a blast of 
2,000 deg. will be as harmless as one of 65 deg., and an 
experiment, at the outset, should put this matter completely 
at rest. 

The fact is well known to ironmasters, and is, besides, 
generally understood by those out of the trade, that it is 
| only the difficulty generally experienced in the working of 
| very large furnaces that prevents the attainment of a large 
| gain by working heavy charges. Adhering,asthey have, done 
| to low blast pressure and small hearths, our furnace builders, 








as soon as they ventured upon 16-ft. boshes, have almost 
always chilled their furnaces. The great furnace, erected 
some years since at the Dowlais works, 50 ft. 6in. high, 
and 19ft. 10 in. in the boshes, had a hearth only 5 ft. in 
' diameter, the trunnel head being 12 ft. across. This rela- 
| tively small hearth was, no doubt, as large as was prac- 
ticable with a blast pressure of from 24 1b. to 4 lb., but the 
long flat slope of the boshes, some nine feet in breadth, 
all around, formed a shelf upon which the charges were 
| sure to (as they did) accumulate. Now, we do not say 
that every variety of English or Scotch coal will bear a 
blast of 8 lb. or.10 1b. to the square inch, but we are certain 
| that the-MWelsh anthracite will, and we recommend the 
| Dowlais people to put on engines suited to the work, and 
to try 121b. They will find, perhaps much to their sur- 
prise, that this pressure is entirely practicable, and when 
| they have once put ina 10-ft. or even a 12-ft. hearth in a 
| furnace 55 ft. or 60 ft. high and having 20 ft. or even 25 ft. 
| boshes, they will find wherein high pressure blast is profit- 
| 


able. In such furnaces 400 tons of iron may as well be 
made weekly as 200. Nothing but a powerful blast, at 
| least twice as strong as the heaviest now worked in our 
| furnaces, will penetrate a 10-ft. or 12-ft. hearth, and, on the 
| other hand, as long as we keep to 5-ft. hearths, 20-ft. boshes 
| are totally out of the question. ‘The Americans, since 1840, 
| when one of the Yniscedywyn furnace men went out to 
| teach them how to make iron with anthracite coal, have 
; been working, successively, to blast pressures of 34 lb., 


hearths, at the same time, from 4 ft. to 6 ft., 8 tt., and, at 
last, 10 ft., the latter diameter having been attained in 


years since, furnaces 22 ft. in the boshes were built 
with smaller hearths. The blast now enters through 
from twelve to twenty tuyeres arranged, at nearly equal 
distances from each other, around the hearth. The com- 
pression of the blast may be inferred from the fact that, 
with 40 lb. of steam cut off at half stroke, a 66-in. steam 
cylinder (10-ft. stroke) is employed for a 93-in. blowing 





5lb., 63 lb., 84 1b., and finally 10 1b., and enlarging their | 


two furnaces only, 18 ft. in the boshes, although, some | 


cylinder (also 10-ft. stroke). The exit pipes are so heated 
by the rapid compression of the air,—the pistons working 
at 400 ft. per minvte—that the hand can ardly be borne 
upon them, and, in summer, the leather packing of the 
b.ast piston is often puckered with heat. ' he inequality of 
blast pressure is so great on each stroke, rising, in less than 
a second from nothing to 10 Ib., that such blast engines will 
not work — but singly only. A strong No. 1 iron is 
made, as much as 350 tons having been run off, in one case, 
in a single week from one furnace. On this scale of pro- 
duction the American ironmaster has a decided advantage, 
the saving in coal being considerable, and that in attend- 
ance very great. The benefits which have been sought 
from the use of the elliptical furnace are thus attained 
with a large hearth and strong blast, with which the 
largest boshes become both practicable and advantageous. 

It is 2 pity that, when we have the pig iron, we cannot 
“convert” it, upon Mr. Bessemer’s plan, into an enormous 
bloom at once. We have not come, however, to a general 
adoption of the process, and it still seems that it does not 
suit every kind of iron. That there is a large waste, too, 
in the combustion of iron, appears to be admitted. The 
next most tantalising invention is the “ mechanical puddler,” 
which, if if should succeed, will work a wonderful change 
in iron-making. We must confess our fears, however, that 
however steam power may supersede the strength of the 
puddler, it will never acquire his skill. We wish it were 
otherwise. The blooms turned out by Tooth’s process, and 
sent into Staffordshire, do not, we hear, properly withstand 
the hammer, but disclose lumps of cast-iron, which do not 
appear to have been puddled at all. We fear that there is 
no help for it, and that the quotations of the metal market 
will depend for some time longer upon the integrity of the 
puddler’s hook. The iron being puddled, we have no doubt 
that a considerable saving would be effected by the use of 
rotary squeezers, instead of shingling hammers. The former 
have the advantage of celerity, saving of iron, and the cer- 
tain detection of imperfectly puddled blooms. With 
sufficient hammer-power, iron should be reheated in large 
masses, whereby the labour now expended in handling 
would be greatly economised. Krupp, the great Prussian 
steel maker, is now making a helve hammer of almost 
incredible proportions, the head alone weighing 40 tons, 
and the anvil block 175 tons! The force with which such 
; @ hammer will descend upon a pile must be terrific, but it 
is less, comparatively, than that of a blacksmith’s hammer 
in striking a horse-nail. Reheating on a large scale, with- 
out burning the iron, and corresponding hammering, are 
means upon which we must rely for the cheap production 
of large shapes, while as for plates and bars we must have 
rolls of the largest size, so as to do as much work as possible 
at a single heat. 

With these and other means of improvement, it is to be 
hoped also that we can effect some corresponding advance- 
ment of quality. Whether we shall succeed in desul- 
phurising our coal, and in imparting excellence to our ores 
by mixing Taranaki sand, manganese, or other substances 
in the blast furnace, is to be seen. When, however, we sec 
the iron trade organs complacently recording the results of 
Government experiments, showing a strength of less than 
20 tons per square inch, for 2-in cable iron, it does appear 
as if improvement was indispensable. It is a consolation to 
know that, in the present stagnation in the trade, the best 
“makes” are in good demand. This fact, we hope, may 
stimulate our ironmasters to fresh exertions, leading, as we 
do not doubt they will, to fresh successes. 


COAL BURNING LOCOMOTIVES, 

WITH copies of the Smoke Prevention Act and Mr. Wye 
Williams’ essays before him, any clever inventor, five years 
ago, might have naturally set his heart on large prospective 
royalties. Wherever coal was burnt, with but few excep- 
tions, there was smoke. That smoke was an indictable 
nuisance. That nuisance, according to Mr. Williams, was 
not only preventible, but easily so. The problem was one 
of the simplest in chemistry. There was (or at least we 
were bound to believe there was) the atom of carbon, 
enveloped, if such a thing can be imagined, in an atom of 
hydrogen, and there were the three atoms of oxygen, asso- 
ciated with six of nitrogen,—the latter compound being 
“the air we breathe.” ‘The whole business was to be done 
in bringing together these groups of atoms, in other words, 
in admitting to the firebox and over the fire, a definite 
“equivalent” of air, and causing it to intermingle with 
the smoke-producing but combustible gases. Any one, at 
all conversant with the resources of invention, must have 
seen that there was room for a hundred patentable modes 
of accomplishing this object, notwithstanding that Mr. 
Williams, consistently enough, urged the adoption of but 
one. He recommended only a divided air-admission, which 
he patented in 1839, but which, it has since come out, was 
employed in the same manner, and for the same purpose, 
by Mr. Morris Pollok, of Govan, as long ago as 1817. 

_ Mr. McConnell took out patents as early as 1852 for 
improving combustion and preventing smoke in locomotives, 
None had better opportumities than himself for studying 
the subject. His double firebox, however, with its long 
combustion chamber (the latter patented by Stubs and 
Gryls in 1846), was heavy and costly, even in new engines, 
and its general application was, indeed, almost out of the 
question in existing stock. In one of his patents of 1852 
also, he described and claimed the “steam jets” (substan- 
tially as now employed by Mr. D. K. Clark), for forcing 
| air into the firebox through tubular openings above the 
| level of the fire. To this invention we shall refer again. 
| All this, of course, was before the passage of “ Lord Palmer- 
ston’s Act,” and among the first, instigated by that official 
| indictment of the nuisance, smoke, was Mr. Beattie, who 
went forthwith to the Patent Office, and who had his first 
engine running on the London and South-Western line, in 
| May, 1856. Mr. Beattie had his patent, it is true, but it is 
| doubtful if he had anything patentable. ‘The arrangement 
of his fireboxes and combustion chamber came under Mr. 
Dewrance’s patent of 1846, and could only be used by Mr. 
Dewrance’s permission. As for the firebrick, there were 
| a number of prior patentees who had specified their 





application, in the furnaces of stationary engine boilers, 
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Mr. Pollok’s, or Mr. Williams’ perforated doors were 
also employed, and it is difficult to say how far the 
whole arrangement depended upon them for suc- 
cess. Mr. Beattie’s boiler, like Mr. McConnell’s, 
and, indeed, still more so, was heavy, complicated, and 
costly. It had the eredit of working with an almost 
entire absence of smoke. For the purpose of a demon- 
stration before a Government Inspector, or a company of 
railway officials, there was always an engine ready which, 
with clean coal, careful firing, and a light train, would 
make the run to Southampton in two hours and a quarter, 
with little or no smoke. But, at the same time, it was not 
the less a fact, well-known to the residents along the line, 
that the “ Beatties” could and did smoke. Little enough 
is heard of them now, simpler if not better modes of burn- 
ing coal having been long since discovered. Mr. Cud- 
worth’s is another boiler open to objections like those 
applying to the boilers already named. 
n the latter part of 1857 Mr. Clark revived the steam 
jets, patented by Mr. McConnell in 1862 (December 2nd, 
Yo. 935). Among other plans for burning “ coke or any 
other fuel,” Mr. McConnell had specified the admission 
into the firebox “ of a blast of steam and hot air combined.” 
A number of the stay-bolts were to be made hollow, and a 
pipe, leading from a hot air chamber in the smoke box was 
to communicate with each of these tubular openings. 
Within this pipe, and at a short distance from the outer 
end of the hollow stay-bolt, was to be placed the nozzle of 
a steam-pipe, fed by steam taken directly from the boiler, 
and which, in its discharge, would “drive the air before 
“it.” It was shown how these jets of steam were to be 
placed under the control of the engineman in e-der that 
the admission might be regulated “according to the 
“amount of draught required.” Mr. McConnell preferred 
hot air to cold air, and, indeed, drew up his patent as if 
the latter were out of the question. Heated air is, how- 
ever, demonstrably more advantageous in its appli- 
cation to furnaces than cold air, and it would be a manifest 
infringement of a patent, covering a novel application 
of steam jets to the induction of hot air, to apply 
them in a like manner with cold air. Mr. McConnell, 
doubtless, foresceing this, remarked in his specification that 
“many variations might be made therefrom, without 
“ deviating from the principles or main features of the inven- 
“tion ;” and, thinking this enough, contented himself with 
claiming “the application and use of steam jets or currents, 
“combined or not with air, to the fireboxes of locomotive 
“engines, as hereinbefore described.” Mr. McConnell was 
not, it must be observed, the first to employ jets of steam 
for inducing or forcing air, his patent covering only 
the application of such steam-inducted currents to loco- 
motive fireboxes. Mr. Angier March Perkins, of Francis- 
street, Gray’s-inn-lane, patented on the 16th March, 1843 
(No. 9664), the discharge of jets of superheated steam into 
iron smelting furnaces, and he carefully described how these 
jets were to be discharged through conical air openings, 
thereby drawing in air at the same time. My. Perkins 
deseribed his air tuyeres as conical openings through the 
sides of the furnace, these openings being, say, 2 in. in 
diameter through the inner surface of the furnace, and 6 in. 
at the outer end, the length of the hole being about 7 in. 
The outer end of each tuyere was to be entirely open to the 
air. At a distance of about 2 in. from the outer face of the 
opening, or at about 9 in. from the inner surface of the 
furnace, was to be placed the nozzle of a steam-pipe, from 
which superheated steam of about 60 lb. pressure was to be 
discharged in a jet of three-sixteenths of an inch, this steam 
drawing, by its discharge, the surrounding air along with it 
into the furnace. Regulators or sliding dampers were to 
be applied for the purpose of regulating the draught. 
‘The details of Mr. Perkins’ arrangement are almost iden- 
tical with those of the apparatus since employed for draw- 
ing air into locomotive fireboxes. 

Shortly after the date of Mr. MeConnell’s patent his 
steam jet was applied, in America, to draw cold air into the 
furnaces of a steamboat on the Ohio river. A gentleman 
of our acquaintance, now resident in London, witnessed this 
application. The jet was destined to be re-invented, how- 
ever,a Mr. David H. Williams, of Pittsburgh, U.S., having, 
in 1855, applied it to stationary boilers, cold air being drawn 
in through tubular openings in the sides of the furnace. 
Mr. Williams lodged a “caveat” for the invention in the 
American Patent Office in 1856, and completed his patent 
only last year. It is our belief that, according to the 
American patent laws, Mr. Williams’ claim is valid as 
against any English inventor, although we would not be 
too sure upon this point. In 1856, Mr. Robert Longridge, 
now of Manchester, also suggested the use of steam jets for 
forcing air into the furnaces of marine boilers. Lat> in 
1857, Mr. D. K. Clark lodged his application for a patent 
for the jet. That he did so believing himself to be the 
original inventor we are bound to suppose, although in Jaw 
the presumption would be otherwise. We never doubted 
his claim to originality until we had convincing proofs to the 
contrary. In the meantime, the most has been made 
of the claim, and Mr. Clark’s name has become almost in- 
dissolubly associated with the steam jet. He has brought it, 
in a formal manner, before both the British Association and 
the Institution of Civil Engineers, and in the meantime Mr. 
McConnell has remained silent. It would be time, doubt- 
less, when the invention had begun to pay, for him to assert 
his claims. The fact, however, that he, as the real inventor, 
has never employed the jet in regular working—although 
he has every opportunity at his command for its applica- 
tion to the vast stock of the greatest railway in the 
kingdom, if not in the world—is, perhaps, the best proof 
of its inutility. For notwithstanding efforts to introduce 
it, both here and in America, the steam jet has made 
but little progress towards general adoption. It subdues 
the smoke, no doubt, and this would be done just as well 
by the discharge of the same amount of steam by the steam 
jet in the chimney—for it must be borne in mind that, even 
with the jets in the firebox, the ordinary single jet, or 
“ blower,” always placed in the chimneys of coal-burning 
engines, is still required. Mr. Cudworth, of the South- 


Eastern Railway, estimates the expenditure of steam for 
the occasional use of the chimney jet alone as equal, on the 





average, to 2 Ib. of coal per mile. When we take into 
consideration the amount of steam discharged by from 
three to six jets, each one-eighth of an inch in diameter, 
and blowing steam of 100 lb. pressure, we shall see that the 
expenditure is very great. The velocity of the issuing 
steam being nearly 2,000 ft. per second, a single jet would 
discharge nearly 600 cubic feet of steam per hour, and at 
the full pressure of 100 lb. this would represent between 
2 cubie feet and 3 cubic feet of water. Even four jets 
would thus waste, or, at least, expend, 10 cubic feet of 
water per hour, the heat thus lost being equal, perhaps, to 
that imparted by 100 |b. of coal. It is not pretended that 
the steam has any virtue in itself, nor that it is employed 
for any other purpose than to force in or “ induce” atmo- 
spheric air, the term “induced current” having been 
borrowed from Mr. Williams. This mode of regarding the 
working of the steam-jet enables us to understand why it 
has met with so little favour. The cost of its application, 
and the attention required for maintaining and regulating 
it are considerable, it is true; but certainly not excessive. 
In a recent discussion on tre subject of coal-burning loco- 
motives, at the Institution of Mechanical Engineers, the 
steam-jet was only casually mentioned, whereupon the 
chairman immediately pointed out the objection to its use, 
that of its great expenditure of steam. ‘The greater 


number of plans for burning coal in locomotives fail of 


utilising the smoke-producing and combustible gases. Upon 
most of these plans nearly or quite as much coal is burnt as 
would produce sufficient coke to do the same work, but 
where steam-jets are not employed an additional loss is 
avoided. We cannot account otherwise for the fact that 
Mr. McConnell has not legally, nor even publicly, asserted his 
claim, subsequent to the date of his patent, except upon the 
supposition that he was convinced that the jet could never 
come into extensive use. It appears certain, indeed, that 
all opportunity for obtaining royalties, to any extent 
worth mentioning, on smoke preventing patents, are now 
past. The simple baftle-plate, either at the door, or further 
forward in the firebox, and hollow stays, conjoined with 
skilful firing, appear to accomplish nearly, if not quite, as 
much as the most ingenious plans yet patented, and there is 
not much room for doubt that with the simple and, for the 
most part, unpatented arrangements in question, railway coa 
burning will become general and in all respects successful. 


BOILER EXPLOSIONS, 

THE inquiry into this subject, re-opened some cighteen 
months ago in THE ENGINEER, has been prosecuted with 
considerable vigour, ever since, by many scientific men, and 
the majority of the scientific journals, both here and in 
America. A number of the theories which formerly pre- 
vailed appear to have been pretty generally abandoned, the 
electrical hypothesis, we presume, almost entirely so. A 
number of communications and articles, by various writers, 
still appear, however, from time to time, urging the notion 
of the decomposition of steam or water, or the other notion 
of explosion from the sudden absorption of hot water by 
superheated steam. One of our own correspondents, in 
December last, endeavoured to revive the already exploded 
idea of the extensive decomposition of water in contact 
with hot plates. Another correspondent, a week after- 
wards, passed off as original a liberal and conclusive quo- 
tation, from Mr. Colburn’s essay, in disproof of this notion. 
Mr. Steevenson, who cannot adduce a fact going to show 
that water is so decomposed, to any extent worth mention- 
ing, will have it that it ought to decompose. 
still, after having admitted that, in case of decomposition, 
the oxygen is gradually fixed by the iron, he accounts for 
explosion by supposing that, upon some unaccountable 
principle of repulsion, the iron suddenly rejects all the 
oxygen so fixed, which, he still further supposes, recom- 
bines in an instant with the free hydrogen, producing 
terrible consequences ! Inasmuch as heat and a surface of 
iron are changed with the act of decomposition, we do not 
quite perceive why the same heat and the same iron are to 
be indicted for the diametrically opposite act of recomposi- 
tion. But when a new hypothesis is to be propounded, or, 
as in this case, a very old one to be resuscitated, it is as 
well, perhaps, not to stick at trifles. Mr. Steevenson, with, 
evidently, very loose ideas of chemical affinities, believes 
that the “thumping” of steam in the founder’s moulds, 
when a charge of iron is poured, is the audible report of 
the recombination of oxygen and hydrogen, and, moreover, 
that the ignition of the carburetted hydrogen, evolved by 
the heat from the powdered-coal facing of the moulds, is 
the visible act of the same recombination. A little know- 
ledge is said to be a dangerous thing, but there is, perhaps, 
no great danger in such ideas as Mr. Steevenson’s. Oxygen 
and hydrogen sound so formidably to some individuals that 
these gases, they may believe, are the source of boiler ex- 
plosions, diphtheria, the potato disease, or almost any other 
dreadful visitation. We recollect, too, how the editor of a 
scientific journal, which shall be nameless, insisted, some 
months ago, that hydrogen was, by itself, explosive, adding 
that he had himself exploded it. Notwithstanding that 
hydrogen, if kept from mixture with other gases, is no 
more explosive than buttermilk, the journal in question has 
not ceased to edify its readers as to boiler explosions, 
although it has since taken up the hypothesis that these 
disasters are due to “the sudden projection and dispersion 
of the water,” without, however, offering any explanation 
of the cause of this aqueous dispersion and projection. 

Reverting to decomposition we should suppose that the 
fact was sutticient that those who have endeavoured to de- 
compose water for practical purposes have, in the absence 
of galvanism, succeeded only when dealing with small 


quantities, passed over a comparatively great extent of 


highly-heated metallic surfaces, these surfaces having to be 
very frequently renewed on account of oxidisation. There 
is good evidence, however, that decomposition does 
not occur in steam boilers. If water or steam be 
decomposed the resulting gases are incondensible by 
cold. In an engine having a surface condenser, 
they would, of course, pass through the cylinders and 
destroy the vacuum. As this result does not take 
lace there can be no accumulation of gases within the 

iler. Mr. Dyer, of Manchester, in a late paper on the 





subject of explosions, suggested that water might perhaps 
be instantly decomposed; and he thought that explosions 
might occur in consequence of the instantaneousness of this 
disengagement of the constituent gases, and not, as we 
lately interpreted his views, by the explosive energy of re- 
combination. He did not allude, in this conjecture, to the 
decomposition of steam, nor to any detonation or action of 
any kind produced by gases subsequent to their disengage- 
ment. Mr. Dyer advances this only as a conjecture, and it 
is probably entitled to rank in no other light. It has, we 
believe, been considered as established that, under the 
action of heat, and with plenty of room over the water, the 
atter will alw ays be converted into steam before it can in 
any way be decomposed, and even when it does decompose, 
that it does so gradually and not explosively. There have 
never been discovered any means of instantly decomposing 
any considerable mass of water, and even the instantaneous 
decomposition of a thin film of water, were that possible, 
could not produce an explosion. Another fact proving 
that water is not so decomposed is that already alluded to, 
viz., that no gases are found to enter and thus destroy the 
vacuum in surface condensers. The Messrs. Perkins ob- 
tain a nearly perfect vacuum, in constant working, from 
steam generated at a temperature of more than 450 deg. ; 
whereas, if the elements of the water were separated, each 
would be incondensible by cold, and the surface condenser 
would fill with oxygen and hydrogen gases. It is an old 
and a true saying, that “ what cannot be argued up cannot 
“be argued down,” and so with the decomposition notion ; 
for, as it has no consistence and no relation to ascertained 
truths, we cannot dignify it as a “ theory.” 

We have copied, elsewhere, an article from the American 
Railway Review, one of the numerous American scientific 
jovrnals which have republished Mr. Colburn’s essay in 
extenso, and one which has shown considerable spirit in the 
illustration and defence of that gentleman’s views. The 
extract now under notice, however, expresses a belief 
“ that superheated steam is the leading cause of explosions.” 
The journal in question admits, however, that “if the 
“specific heat of steam is correctly or nearly correctly laid 
“down in the books” moderately superheated steam could 
not contain heat enough to produce explosion. Now the 
low specific heat of steam is abundantly proved by the 
small quantity of injection water required to condense it in 
condensing engines. The lessened injection was one of the 
most striking phenomena observed on the extensive adop- 
tion of superheating apparatus, and the diminution is in 
almost exact accordance with the data given “in the books.” 
The specific heat of steam is a matter of very easy determi- 
nation, and, indeed, a clever fireman could hardly go 
wrong in an experiment to verify it. The specific heat of 
steam is something less than one-third that of water—in 
other words, less than one-third the quantity of heat required 
to raise the temperature of 1 lb. of water, from 212 deg. to 
312 deg., will raise one pound of steam through the same 
range of temperature. In a boiler in which some of the 
heating surfaces become bare, superheating will go on 
gradually, just as iron melts, or coal burns gradually. For 
every 430 deg. (nearly) of superheat, the original volume of 


| the steam would be doubled, or, if there were no outlet 
| from the boiler, the pressure would be doubled. Suppcsing 


But, stranger | 





the safety valves to be free to act, no considerable increase 
of pressure could occur, and with 450 deg. superheat (the 
steam being then at, say, 800 deg.) one half of the original 
weight of steam above the water would have been blown 
off. Asa boiler having 75 cubic feet of steam room con- 
tains, in that space, but about 23 lb. in weight, of steam, 
at a pressure of 120 Ib. (or 350 deg. temperature), there 
would be but 11} lb. of steam in the same space when 
superheated under the same pressure, to 800 deg. As, even 
without going “to the books,” every degree of superheat 
of steam represents but about one-third of a degree of 
temperature imparted to the same weight of water, this 
11} lb. of steam with 450 deg. of superheat, contains less 
heat, in addition to that necessary to maintain it as steam of 
120 lb., than would convert 2 lb. of water already heated to 
350 deg., into steam. The steam thus generated from 2 lb. 
of water would, instead of producing an increase, produce 
a fall of pressure which would, however, be immediately 
made up by the disengagement of additional steam from the 
water below. The reason why there would be a fall of 
pressure is probably apparent to most of our readers, the 
transference of the superheat of 11} lb. of steam depriving 
it of the elasticity which that superheat had given it. 
Instead of 23 1b. of saturated steam at a pressure of 120 Ib. 
in a space of 75 cubic feet, there would be but 114 lb. plus 
2 lb., or 133 ib, the pressure of which, in a space of 75 cubic 
feet, would not exceed 65 Ib. 

While denying the probability of explosion by the pro- 
duction of an additional quantity of saturated steam from 
water suddenly thrown up from any cause among super- 
heated steam, we intend only to show that there would 
be no extra pressure directly produced. ‘The fact, 
however, that under the circumstances supposed, there 
would be, on the contrary, a sudden fall of pressure, 
might induce instant explosion in this way. The 
water below, being already heated to a temperature 
corresponding to the original pressure, would, on a sudden 
and considerable reduction of that pressure, immediately 
give off with corresponding suddenness a quantity of ad- 
ditional steam. This carrying, as it necessarily would, a 
large quantity of water with it, might, on striking up- 
wards, break open the boiler. Even if the shock thus 
given opened only a seam of rivets, so as to form a consi- 
derable rupture, the steam already above the water would 
rush out through this and remove nearly ad/ pressure from 
the water before additional steam could be disengaged. 
The volume of steam which would thus, however, imme- 
diately rise out of the water, and the force with which this 
steam would carry water along with it, would readily ge 
duce violent and destructive explosion. This rationale of 
boiler explosions—which we have so often urged, and which 
has now become so well understood and admitted—applies, 
we fully believe, in most cases, a rupture first occurring in 
consequence of defective iron or workmanship, or, as in the 
case just sup by a fall of pressure due to the absorp- 
tion of su: eated steam in water thrown up among it, or, 
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more especially, from the sudden production of steam from 
hot water thrown up in contact with over-heated plates, 
and a consequently sudden and considerable rise in pressure. 
In all these cases, the first rupture, even if not in itself of 
very great extent, will, in probability, immediately induce 
violent explosion. 








A CENTURY OF COINING. 
No. V. 

Tue sweeping reform of the silver currency of the United 
Kingdom effected by the great recoinage of 1816-17 was bene- 
ficially felt throughout its length and breadth, and very soon a 
demand arose for a similar reformation of the gold currency. After 
considerable discussion in Parliament and “ out of doors,” this im- 
portant work was actually begun, and by the close of the year 1817 the 
gold moneys struck at the Mint amounted in value to £4,275,337 10s. 
This sum’ consisted wholly of sovereigns and half sovereigns, in 
the proportions of 2,347,280 of the former, and 1,030,287 of the 
latter. 

During the years 1818 and 1819 the work of gold and silver 
coining went on at the Mint, to the total exclusion of vulgar copper, 
and by the end of the last-named year nearly four millions more of 
gold coin had been put into circulation. As the reign of George III. 
really came to an ending through the death of that monarch at 
Windsor on the 29th January, 1820, we may, for the purpose we 
have at present in view, consider that the year 1819 concluded it. 
Taking, then. a retrospective glance over the fifty-nine years during 
which he swayed the sceptre of Great Britain, we find that, so far 
as the financial and monetary operations of the country were con- 
cerned, the changes which had taken place had been marvellous. 
The revenue from taxation at the close of the year 1519 amounted 
to £53,000,000 sterling, and in 1815—the Waterloo year—was over 
£72,000,000. The national debt, which at the demise of his grand- 
father George I]. had been only £108,000,000, reached, at the death 
of George LIL, £800,000,000. These brief facts and figures speak 
eloquently of the gigantic movements, warlike and otherwise, 
which mark the long reign of this monarch, but into the policy of 
which it is not our province or intention now further to examine. 

It is suflicient here to say that, with regard to the coinage of the 
realm, the last four years of the reign of George III. are the most 
remarkable for any real improvements in it, and that those improve- 
ments clearly grew as much from the progress of mechanical 
industry, and the development of mechanical talent, as from the 
advancing intelligence of the Legislature. Without Watt and the 
steam engine, or Rennie and his mill-work, it would have been 
physically impossible to have effected the reform of the gold and 
silver currency which the last years of George Il. witnessed. The 
miserably inefficient machinery of the Mint, in the Tower of 
London, with its horse-wheel and hand-presses, which during the 
first fifty years of “ Good King George's” reign served for the manu- 
facture of the public money—-the gold and silver portions of it, at 
least—would never have produced the millions upon millions of 
coins which, between the years 1816 and 1520, were stamped into 
existence. 

The recoinage of those years is noticeable on another account, 
for it was fatal to the guineas, the half, and the quarter guineas of 
our great grandfathers. It is true that many escaped the fiery 
ordeal of the crucible, but the great bulk of them went through it, 
and came out again in the more modern guise of sovereigns and half- 
sovereigns. In describing the designs of the various denominations 
of coins which were in circulation in the reign of the monarch in 
question, it is scarcely necessary to speak further. ‘The hundred 
and one varieties which preceded those of the last four years then 
entirely disappeared. ‘The numismatist may inquire, if anxious for 
more information, of “Ruding,” or “ Hawkins,” or “ Ackerman,” 
who are all communicative on the subject. ‘The devices of the sove- 
reigns of the recoinage consisted of Pistrucci’s well-known head of 
the king as the obverse, and the not less known * George and 
Dragon ’ as the reverse. ‘Those of the half-sovereign consisted of 
the head of his Majesty and the quartered shield. 

With regard to the silver moneys of the same period it may be 
desirable to go a little further into details, because the designs were 
altered on two or three occasions during the progress of the work. 
The reverse of the first half-crowns, coined in the years 1816 and 
1817, shows the armorial ensigns of the United Kingdom in a 
shield, surrounded by the garter bearing the motto and the collar of 
the order. On the lower part of the ornament of the shield are im- 
pressed, in very small letters, the initials W. W. P.—those of 
William Wellesley Pole, then Master of the Mint, and on the left 
side a small W for Wyon, the engraver. These letters appeared 
upon all the shillings and sixpences of the period, but were omitted 
from a subsequent issue of half-crowns at the beginning of 1818. 
The arms on all the last-named coins are exhibited on a single 
shield, quarterly — first and fourth, England; second, Scotland; 
third, Ireland, and, on an “ escutcheon of pretence,” the arms of the 
king’s German dominions with the Electoral Bonnet. ‘The arms of 
France and the title of King of France, which heretofore had figured 
on our silver coinage, was, with great magnanimity (7), omitted from 
all the moneys of the recoinage. We have stated that the 
1 1b. weight of silver was uniformly coined at this period into 66 
shillings, or in that proportion, and it may be as well to state also 
that this of itself was a considerable innovation upon ancient usage 
From the forty-third year of the reign of Queen Elizabeth up to 
1816, the Ib. of silver had yielded only 62 shillings. This change, 
therefore, reduced the silver coinage to the level of a Token coinage. 
A lb. weight of standard silver was actually purchasable in the mar- 
ket for 62 shillings at the time of the recoinage,so that a considerable 
comparative profit remained to the Government after its conversion 
into current coin. Of the policy or impolicy of this step it is no part 
of our office to treat, and we accordingly pass on to the next phase 
in our“ Century of Coining,” that which opens up with the reign of 
George IV. 

On the 29th January, 1820, that monarch ascended the throne 
which the Cato-street conspirators shortly after intended him sud- 
denly to vacate. ‘he Mint went steadily on coining sovereigns 
bearing “the image and superscription” of the deceased monarch, 
as well as crowns, half-crowns, shillings, and sixpences of the same 
stamp, for many months after “the first gentleman in Europe” 
occupied the throne of England. The reason of this is obvious only 
to those who know that it is not possible to produce new dies for 
coinages ina short time. The demand for “hard cash” did not 
cease with the life of the late king, and in fact it so far outstripped 
the work of the engraver, that there was nothing for it but to use 
the stock dies of the late reign for the exigencies of the present one. 
During the year 1820 no less than ten millions of crowns, half- 
crowns, shillings, and sixpences, with the million of sovereigns and 
half-sovereigns, were coined, and these almost all bore the head of 
the deceased monarch as their obverse. 

The engraver, at length, accomplished his mission, and the features 
of George IV. appeared upon the coinage, 

The year 1821 stands conspicuous in the annals of the British 
coinage as a most prolitic one—and especially as r is gold, The 
number of sovereigns stamped at the Mint presses during that year 
was 9,405,114, and of half-sovereigns, 231,288, thus representing in 
yalue the sum of nine-and-a-half millions sterling! The silver 
coins produced at the Mint in the same year equalled 11,000,000 in 
number, or in value, about £300,000. No very *xtraordipary incident 
occurred in regard to the coinage until the year 1826, when some 
experiments were made in order to ascertain the amount of loss 
which the coins of the previous ten years’ issue had sustained by 
abrasion. The results of these carefully made experiments are 

































curious and interesting ; and as no doubt similar results would follow 
4 similar course of experiments if made now, their publication here 
will not be thought irrelevant. 

In further explanation of the following table, it may be said that 
the loss is computed from the standard weight of the coins as they left 
the Mint, and that the “loss in value” column denotes the loss by 





evidently done the heaviest duty. 

Experiment made on a given number of each denomination of gold and 
silver moneys coined since 1816, to ascertain the loss by wear in the 
same coins, 
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It is, of course, a very intricate question as to what becomes of the 
very large quantities of gold and silver abraded from coins in the 
course of circulation, and it is one which must at present, at all 
events, be left to the speculation and calculation of those who are 
desirous of answering it. That the loss of coined metal by wear is 
great the above table demonstrates; and a gentleman well acquainted 
with the manufacture of the precious metals has thus spoken on the 
same subjeet:—* The loss on coined silver is in England full one 
hundredth part, or 1 per cent. per annum. If 100 pieces of 1815 and 
1816, and upwards to the latest date, be examined, it will give this 
result. Though this loss is much greater than on gold, it is easily 
accounted for; for, first, the same degree of friction will produce a 
greater diminution of weight in silver coins than in gold; and, 
secondly, the constant and never-ceasing circulation of the silver 
coinage exceeds that of gold,since it never will be hoarded or kept 
in a state of rest, it not being now a measure of value but a token or 
representation of value.” 

Leaving this part of our subject let us return now to the Mint and 
its doings during the remaining years of the reign of George LV. 
By the end of the year 1829 about 40,000,000 of sovereigns and 
10,000,000 of half-sovereigns had been put into circulation, with 
crowns, half-crowns, shillings, and sixpences equalling something 
like 75,000,000 of pieces, and copper coins to the tune of about 
120,000,000 more! ‘This large accession to the circulating medium 
produced an excellent effect, and little more was heard about the 
searcity of coin. 

With respect to the devices and ornamentation of the moneys of 
this monarch there are four peculiarities which are worth record- 
ing. The head of the king forms the obverse of the whole of the 
gold coins, and the Geo and Dragon the reverse of the great 
majority of them. His Majesty is exhibited in profile re ing the 
right—and would that his Majesty's conduct had alway i 
accord with “ right’—and on the silver coins struck prior to 1825 
the head is laureated. The laurel is omitted on those issued from 
the Mint subsequently to that date. Of the silver coinage the 
crown has the George and Dragon for a reverse, and underneath 
this emblem is the date, and, in small Roman capitals, B. I’., the 
initials of the engraver, Pistrucci, The reverse of those dated 1820 
differs from the others, as regards the helmet on the head of 
St. George, in having alock of hair flowing behind. The first half- 
crown, shilling, and sixpence exhibited the arms in a shield, under- 
neath which is «a full-blown rose; on the dexter side the thistle, and 
on the sinister the shamrock. ‘The half-crowns of this type are 
dated 1820, 1821, and 1823; the shillings and sixpences, 1821 only. 
On the reverse of the half-crowns issued in the latter part of 1823 
the arms are exhibited on a square shield, surrounded by the 
Garter, and underneath the date Anno 1823. There are also 
shillings and sixpences of the same type and year. In the latter 
part of the year 1825, the shillings, and in the early part of 1826, the 
sixpences, were issued with the crown surmounted by a lion 
crowned, this being the crest to the royal arms; underneath were 
the rose, thistle, and shamrock united. These are dated 1825, 1826, 
1827, 1829. In 1825 the type of the half-crown was again altered, 
the arms being placed on a square ornunented shicld, surmounted 
by a helmet crowned, and underneath, on a scroll,is Drev et Mon 
Drorr. There are also crowns of the same patterns, and the same 
years. On the 26th of June, 1830, George LV. died, at Windsor, 
And here, for this week, from lack of space, we must “ break our 
story off.” 


















(To be concluded in our next.) 


Tne Census.—The census returns show a population of upwards 
of 295,000 in Birmingham, 207,000 in Leeds, 184,000 in Sheffield, 
106,000 in Bradford, and 105,000 in Hull. In the manufacturing 
districts the’population has increased largely during the last ten years, 
whereas in the exclusively agricultural districts the returns show 
that it has either remained stationary or declined. 

THe American Matis.—A contract has just been concluded 
between the Federal Government at Washington and the Hamburgh- 
American Company, for the conveyance of a fortnightly mail 
between America and Europe. One of the company’s screw 
steamships will be despatched from Southampton to New York 
every alternate Wednesday, and from New York to Southampton 
eve alternate Saturday. The service will commence trom 
this side with the departure of the Borussia, Captain N. 'Trautmann, 
on Wednesday, the 22nd inst., and from New York with the Bavaria, 
Captain Meier, which was to leave that port on the 4th inst., and 
may be expected to arrive off Cowes on the 16th, By this line, in 
conjunction with the steamers of the North German Lloyd, and the 
United States’ mail steamers Arago and Fulton, a regular weekly 
mail communication will be maintained between Southampton and 
New York, and vice versé, The four next succeeding departures 
will be the New York on Wednesday, the 15th inst.; the Borussia 
on the 22nd, the Fulton on the 29th, and the Bavaria on the 5th June, 

THe Wei. ror tae Horticunrura, Garpen Cascapes, — Close 
to the Conservatory, on the Gore side, the great hydraulic works of 
the Messrs. Easton, Amos, and Sons, are in active operation. A 
well of 6 ft. in diameter has been already sunk 15u ft. deep, and will 
probably be driven 100 ft. deeper, to draw from beneath the clay 
deposit of the London basin supplies to feed five cascades and two 
constantly-flowing brooks. A huge engine for an Appold’s pump 
has been already placed in situ, and pipes of 3 ft. diameter have been 
laid throughout the grounds, to drive the torrent, first, over a cascade 
20 ft. wide and 15 ft. deep; then through the pebbled brooks; and, 
having passed over all the cascades, again to return to the reservoir, 
to be raised afresh by the engine for suecessive revolutions. This 
engineering firm has already dealt with the subterranean waters of 
London as elsewhere ; and, although scientific prognosticators have 
foretold a failure in the hidden medium from which they drew so 
freely, still the St. James’s-park and the Orange-street wells yield an 
abundant tribute; and even the Trafalgar fountains (supplied, as 
well as the public offices, from the latter source) show no symptoms 
of decline.—Builder. 
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Grants of Provisional Protection for Six Months. 

382. ERENgzER Povutson, Strathmore-terrace, Shadwell, London, “ Improve- 
ments in velocipedes, applicable also for propelling carriages, barges, and 
boats.” —Petition r corded 15th February, 1861. 

728. CuARLES Evers Swinpeut, Josepn Russet, and Josern Price, 
Withymoor, near Dudley, Worcestershire, “ Certain improvements in the 
manufacture of horse-nails.”—Petition recorded 22nd March, 1861. 

860. RicuarD WALtLWork, Bolton-le-Moors, and Tuomas SUMNER, Farn- 
worth, near Bolton-le-Moors, Lancashire, ‘Certain improvements in ma- 
chinery for preparing cotton and other fibrous substances.”—Petition re- 
corded 6th April, 1961. 

87>. Tuomas ALpRIpek Weston, Birmingham, “New or improved fasten- 
ings for fastening bands and belts and articles of dress, and for such other 
purposes as the same are or may be applicable to.”—Petition recorded 10th 
April, 1861. 

892. THomas Don, Poultry, London, Tuomas Surru, Tenter-lane, Leeds, end 
LoxLey Horsrikip, Bank Foundry, Leeds, Yorkshire, “* Improvements in 
the method of and apparatus for drying and preparing grain, seeds, or 
berries, for food and other purposes.” —Petition recorded 11th April, 1861. 

904. Joseru Doveias, Blackfriars-road, Surrey, “ Improvements in kitchen 
ranges.” —Petition recorded 12th April, 1861, 

906. Josern Crpric Rivett, Prestolee New Mills, Farnworth, near Man- 
chester, ‘‘ Certain improvements in machinery for carding cotton and 
other fibrous materials.” — Petition recorded 13th April, 1861. 

938. TuoraAs JonES, Bolton-le-Moors, and Groxrer MALLINsoy, Salford, 
Lancashire, “Certain improvements in the manufacture of piled fabrics.” 
—Pitition recorded 17th April, 1861, 

947. CuarLes Norton, Hanley-street, Birmingham, “ Improvements in the 
manufacture of ornamental eyelets,” 

948. Hvueo CARsSTANJEN, Cologne, “Improvements in the apparatus 
for and method of increasing the illuminating power of gas.” 

949. CHARLES Stevens, Charing-cross, London, * Improved bands for trans- 
mitting motion to machinery.”"—A communication from Jean Joseph 
Thibe Rue Laflitte, Paris, 

950. Hiexry Jones, Birmingham, ‘“ Improvements in certain kinds of breech- 
loading fire-arms,” 

951. Tuomas Borretr WiLkinson, Deptford, Kent 
for securing a watch in the pocket of the wearer. 

952. Evwarp Moaean, Liverpool, “Improvements in ships’ and other 
pumps.” 

953. Bexsamin Brown and Ricard Hacktye, Bury, Lancashire, “ Certain 
improvements in machinery or apparatus to be employed in preparing 
cotton and other fibrous materials for spinning, called ‘ roving-frames’ 
and ‘ slubbing-frames.’” 

954. James Bryson, Worcester-street, Birmingham, “ Improvements in 
weighing machines.” 

955. Ricuarp ArciIBALD BRooMAN, Fleet-street, London, “* Improvements 
in producing photographic pictures.”—A communication from Adolphe 
Fargier and Nicolas Charavet, Paris, 

957. CHARLES JORDAN, Newport, Monmouthshire, ‘‘ Improvements in ap- 
paratus for drying the mould and cores used for iron or other castings.” 


958. Mary Bucnanay, Glasgow, Lanarkshire, N.B., “Improvements in 


oves.”” 

959. Joux Hexry Jounson, Lincoln's-inn-fields, London, “ Improvements 
in electric telegraph apparatus.”—A communication from Marco Maroni, 
Turin. 

960. WititAM Benson, Allerwash-house, Hexham, Northumberland, “ Im- 
provements tn the construction of furnaces, for the better combustion of 
fuel and the prevention of smoke.”— Petitions recorded 18th April, 1861, 

961. Avruvr Freverick Eaves, Birmingham, “ An improvement or im- 
provements in the manufacture of the bezels or rings used in glazing the 
dials of clocks, barometers, and steam-gauges, and for other like pur- 
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woses, 

og James MAKkiINSON BriekLey, Manchester, “Improvements in the 
manufacture of woven fabrics, applicable to crinoline skirts and petticoats 
or other similar articles.” 

965. Roser’ MACLAREN, Glasgow, Lanarkshire, N.B., “Improvements in 
jointing or connecting pipes.” 

966. Joun KipLey, Stagshaw, Northumberland, “* Improvements in steam- 
generators and superheaters.” 

967. Joun RipLey, Stagshaw, Northumberland, “Improvements in cutting 
apparatus for re sping and inowing machines.” 

963. Joun Ripiey, Stegshaw, Northumberland, “An improved portable 
cinder-sifting apparatus.” 

969. Wittiam Grove, Shoe-lane, London, “ Improvements in or connected 
with cylinder printing machines.” 

970, Frevenick Joun Jones, Aldermanbury, London, ‘ An improvement in 
braces.” 

972. Joux Jonson, Derby, “Certain improvements in apparatus to be em- 
ployed in connection with Cornish and other similar boilers for the pur- 
pose of consuming the smoke.” 

973. WiuaiamM Hupson and Cukistorner Cattow, Burnley, Lancashire, 
“Tmprovements in looms for weaving.” 

974. Henry Parkes, Birmingham, “ Improvements in producing ornamented 
surfaces of metal and other materials.”—Petitions recorded 19th April, 
1861. 

976. Witas1aAmM Ryper and Tuomas Ryper, Bolton-le-Moors, Lancashire, 
‘Improvements in machines for fluting rollers and for shaping metals.” 

977. Marruzw Sairu, Birmingham, “ Improvements in annealing pots or 
vans.” 

97k. Joun Warrenoust, Birmingham, ‘* Improvements in the manufacture 
of door and other knobs, and the ¢ ments of the pillars of metallic 
bedsteads and other articles of like manufacture,” 

979. Joun Pixcuneck, Whiskin-street, Clerkenwell, London, ‘ Improve- 
ments in wet gas-meters.” 

980. Ricuanp AnciisaLp Brooman, Fleet-street, London, “ Improvements 
in mills for grinding corn and other grain.”—A communication from 
Joseph Perrigault, Rennes, France. 

981. JEAN Bartiste JvLes Noor, Boulevart St. Martin, Paris, “An im- 
proved process for manufacturing india-rubber pipes.” 

982, Wuaiam CLARK, Chancery-lane, London, “ Improvements in orna- 
menting porcelain and other carthenwares and glass.”—A communication 
from Samuel Daniel, Paris. - 

933. James Wesster, Birmingham, “Improvements in manufacturing 
oxygen gas and obtaining certain other products.” 

985. JAMES WADDELL, Hill-street, Knightsbridge, Middlesex, “ Improve- 
ments in drums.” 

986. AAKON Sut, Daisy Bank, Sedgley, Staffordshire, ‘‘ Improvements in 
apparatus for ventilating forges and other overheated workshops.” 

087, Gronek Aveustus Huppart and Josep DernamM Erskine Huppart, 
Brynkir, Carnarvonshire, * Improvements in steam and other engines.” 
9-8. ALFRED Vincent Newton, Chancery-lane, London, “ An improved 
mode of bleaching and refining oils and other fatty substances,”—A com- 

munication from Ferdinand Feist Mayer, New York, U.S. 

980. ALFRED Vincent Newron, Chancery-lane, London, “ Improvements in 
the construction of liquid meters.”—A communication from Gottfried 
Kober, New York, U.S.—Petitions recorded 20th April, 1801. 

990, James Leercu, Margaret-street, London, * Improvements in the manu- 
facture of breech-loading fire-arms, and a new method of attaching the 
barrel or barrels of a gun to the stock.” 

394. Antnony Duepa.e, Paris, * Improvements in centrifugal governors 
for steam-engines.” 

996. Guoroe Wasuincton Be.pine, Moor-lane, Cripplegate, London, “ Im- 
provements in sewing machines.”"—A communication from William 
Sparks Thomson, Broadway, New York, U.S. 

99s. Joun Tuomas DowLine, Frampton Park-road, Hackney, Middlesex, 
“An improved instrument applicable to time-keepers, for presenting to 
view numerals to indicate time.”—/etitions recorded 22nd April, 1861, 

1002. Tuomas Youn@a Hau, Neweastle-upon-Tyne, ‘ Improvements in 
safety-lamps, and in domestic grates, stoves, and furnaces.” 

1006. Perex Warp, Clouds-hill Villas, Bristol, ‘* Improvements in the 
manufacture of sulphuric acid.” 














































008. Tuomas Ricuarpsox, Newcastle-upon-Tyne, “ Improvements in the 
purification of coal-yas.” ; J 
1010. Epwarnp Hammond BeNTALL, Heybridge, near Maldon, Essex, “ Im- 


proved machinery for cutting or pulping roots to be used as food for 
cattle.”—Petitions recorded 23rd April, 1861, 

1016. Exenezer Woopncock, Forest-hill, Surrey, “ Improvements in treating 
flax, hemp, rhea, China-grass, New Zealand flax, plantain, and other 
vegetable fibres, and in the means or apparatus employed therein,”— 
communication from George Rutter, Boulogne-sur-Mer, France. 

1024. Groree Henry Birkweck, Southampton-buildings, Chancery-lane, 
London, ‘* Improvements in separating or extracting silver from lead.”— 
A communication from Jules Frederick de la Batic and Clement Roswag, 
Paris. 

1026. DANiEL Stone, Manchester, “Improvements in arrangements or ap 
paratus for preventing water-pipes from bursting by the action of frost.” 
1028. THomas Greenwoop, Leeds, Yorkshire, ‘‘ Improvements in the con- 
struction and working of saw-frames.”—Petitions recorded 24th April, 1861. 











Patents on which the Stamp Duty of £50 has been Paid. 


965. Epwarp Tuomas Huoues, Chancery-lane, London.—A communication 
from Pierre Denuelle, Lyons, France.—Dated 30th April, 1858, 

972. Joun Henry Jounson, Lincoln’s-inn-fields, London.—A communication 
from Freidrich Schnirch, Vienna.—Dated 30th April, 1858. 

902. WitttAM Epwarp Newton, Chancery-lane, London.—A communica 
tion,—Dated 4th May, 1858. 
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985. Joun TayLor, Roupell Park, Streatham-hill, Surrey.—Dated 3rd May, 
s 


1043. Isaac LowTuiaN Bett, Washington Chemical Works, Newcastle- 
upon-Tyne.—Dated 10th May, 1858. 

989. Joun Swain, Hyde, and Matruew Swain, Dukinfield, Cheshire.—Dated 
4th May, 1858. 

1007. WitLt1AM Heap, Oldham-road Too] Works, Ashton-under-Lyne, Lan- 
cashire.—Dated 6th May, 1858. 7 

1017. Witu1amM Watuis, WILLIAM LaNGrorD, and James SLack, Nottingham. 
—Dated 6th May, 1858. 

1038. Rosert Bavce Gotpswortuy, Manchester.—Dated 10th May, 1858. 





Patents on which the Stamp Duty of £100 has been Paid. 
974. WALTER MACFARLANE, Glasgow, Lanarkshire, N.B.—Dated Ist May, 
1854 


1032. CHARLES BENJAMIN NorMAND, Havre, France.—Dated Sth May, 1854. 

996. Moses Pook, Avenue-road, Regent’s Park, London.—A communica- 
tion.—Dated 3rd May, 1854. 

— Epwin Hase.er, Wolverhampton, Siaffordshire.—Dated 5th May, 


4. 
1015, Jos1an GrorGe JeNninos, Great Charlotte-street, Blackfriars, Surrey. 
—Dated 6th May, 1854. 





Errata. 


325. For “Treystadt” read ‘ Freystadt.”—341. After 462 for “563” read 
**463."—2238, For “ Kuntsmann” read ‘‘ Kunstmann,” 





Notices to Proceed. 


3149. THomMAs BEAUMONT MARSHALL, Queen-street, Cheapside, London’ 
“ Improvements in wind musical instruments.”—Petition recorded 22nd 
December, 1860. 

3158. JAMES Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, “ Im- 
provements in apparatus for drying wool and other fibres.” 

3159. JAmes Lee Norton, Belle Sauvage-yard, Ludgate-hill, London, ‘‘ Im- 
provements in apparatus for drying wheat, barley, and other grain and 
seeds.""—-Petitions recorded 24th December, 1860. 

3163. SrENDLOVE Desborovei, Noble-street, London, and SAMUEL MIDDLETON, 
Essex-street, Strand, London, *‘ Improvements in the manufacture of 
boots and shoes, and in the means and apparatus employed for uniting 
and preparing surfaces of leather and similar materials for this and other 
purposes." —Petition recorded 26th December, 1860. 

$168. WiLLIAM Parry, High-street, Deptford, Kent, “ Improvements in 
the manufacture of chimney-pots, pedestals, and such like articles made 
from clay or plastic materials and machinery for that purpose.” 

3176. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ An improvement 
in the construction of bedsteads.”—A ication from Tyler Howe, 
Cambridge, Port Massachusetts, U.S. — Petitions recorded 27th December, 
1860. 

3185. Joun Brinton and Joun Lewts, Kidderminster, Worcestershire, ‘ Im- 
provements in the manufacture of pile carpets, rugs, and other pile 
fabrics.” 

3187. Eonert Revnen Burnuam, Liverpool, ‘ Improvements in apparatus 
or machinery for stamping, shaping, or forming certain kinds of goods 
manufactured of india-rubber, gutta-percha, and like substances.” 

3190, LAURENT CHARLES MAriz Josern Vitcog, Courbevoie, Seine, France, 
* Improvements in apparatus or machinery for triturating textile bodies 
and other substances.”— Petitions recorded 20th December, 1860. 

3195. WiLuiaM Eanes, Birmingham, ‘* An improved screw-wrench.” 

3196. WILLIAM CLissoLp, Dudbridge, Gloucestershire, **An improved con- 

struction of clutch for driving-gear.”—Petitions recorded 31st December, 

1860. 

. MicniAkn Henry, Fleet-street, London, “ Improvements in brak 

cable to carriages and rolling stock used on railways and elsewhere 

communication from Philippe Louis Aimé Stilmant and Louis Anne 

Felix Allain, Boulevart St. Martin, Paris. 

Perer Campven., India-terrace, West India-road, and Tomas ALFRED 

KENDAL, Cowley-street, St. George’s-in-the-East, London, ‘ Improve- 

ments in sails and apparatus used therewith."—VPetitions recorded 1st 

January, 1°61. 

6, WittiaAm Cooke, Charing-cross, London, “ Improvements in apparatus 
for ventilating etition recorded Ind January, 1861, 

17. ALFRED Vincent Newton, Chancery-lane, London, “Improvements in 
the construction of air or gas engines.’—A communication from John 
Cleaves Symmes, Berlin.— Petition recorded 8rd January, 1861. 

22, Prosrer Pimont, Imperial-street, Rouen, France, “ Improvements in 
apparatus for drying fabrics and other articles."—Petition recorded 4th 
January, 1861. 

28. Pienne Courtais and Fortune Jammer, Port-Vendres, Pyrénées 
Orientales, France, *‘ Manufacturing of paper and pasteboard waterman.” 

29. Joun Watson, Glasgow, Lanarkshire, N.B., and CuarLes FREDERICK 
HAuLk, Manchester, ** lmprovements in spinning or twisting fibrous 
materials,” 

33, JOUN Sua@peN, JouN Mine.ey, and WitLiAM CLAPHAM, Keighley, York- 
shire, ‘‘ improvements in the construction of covered rollers used in ma- 
chinery for preparing and opening fibrous materials.” 

30. Joun HAmiLtox, Glasgow, Lanarkshire, N.B., ‘Improvements in 
governors for regulating the speed of steam and other engines.” — Petitions 
recorded 5th January, 1861. 

85. WILLIAM GrorGe Woovcock, West Bromwich, Staffordshire, “ Improve- 
ments in wrought-iron beams or girders and columns.”—Petition recorded 
llth Januery, 1861, 

135, WILLIAM CLARK, Chancery-lane, London, “ Improved apparatus for 
raising fluids.”—A communication from Pierre Léon St. Clair, Captain 
Adjutant Major of the Fire Brigade, Paris.—Petition recorded 17th January, 
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513. Witttam Joun Hay, Southsea, Hampshire, “ An improved glue or 
composition suitable for covering the caulking of ships and other like 
purposes, for uniting wood and other substances, for filling up seams, and 
for use as a waterproof glue or composition generally.”—Pet ition recorded 
28th February, 1861. ‘ 

619. Joun Cimee, Great Portland-street, London, ‘ Improvements in silver- 
ing glass and other surfaces.” 

620. Grorak Freperick Muntz, French Walls, near Birmingham, ‘Im- 
provements in sheathing iron ships or vessels,”—Petitions recorded 13th 
March, 1861. 

654. Aveustus Situ, Brentwood, Essex, “ Improvements in machinery 
for cleansing or dressing bass, flax, and other vegetable fibres, applicable 
also to the threshing of corn and other grain."—Petition recorded loth 
March, 1861, 

663. Joun INauAM TayLor, Manchester, ‘ Improvements in apparatus for 
the manufacture of gas from coal, oil, or oleaginous substances and other 
purposes.""— Petition recorded 16th March, 1861. 

763. WILLIAM Spence, Chancery-lane, London, ‘ Improvements in dressing 
or preparing the surfaces of milistones.”—A communication from Louis 
Wells Broadwell, American Legation, St. Petersburg. — Petition recorded 
27th March, 1861. 

884. Joun Caw, jun., Halifax, Yorkshire, “ Improvements in the manufac- 
ture of metallic cord suitable for ‘crinoline,” blind-cord, bell-pulls, sus- 
pending pictures, laces, and for other purposes.”"—Petition recorded 10th 
Ap il, ise, 

905. JAMES E@LintTON ANDERSON Gwynnr, Essex-street Wharves, Strand, 
London, “ Improvements in machines for breaking, crushing, and re lucing 
stones and other substances.” 

903. Joseru Rock Coorer, Birmingham, ‘ An improvement in or addition 
for certain kinds of breech-loading fire-arms and ordnance.” 

916, WiLLiIAM Thomas Eby, Gray’s-inn-road, London, ‘Improvements in 
the manufacture of cartridg: es for breech-loading fire-arms.”— Petitions 

pvded V3th April, 1861. 

926. Freperick LENNARD, Belgrave Gate, Leicester, “Improvements in 
7 Seana of looped pile fabries."—Petition recorded 1th April, 
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100’, Thomas Youre Hatt, Neweastle-upon-Tyne, “ Improvements in 
safety-lamps, and in domestic grates, stoves, and furnaces.” —Petition re- 
corded 23rd April, 1361. 





And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 





List of Specifications published during the week ending 
3rd May, 1861. 
-; 2201, lid. ; 2292, Sd. ; 2298, 3d. ; 2294, Sd.; 
7, 5d. ; 2208, 4d. ; 2269, Sd. ; 2300, 1s. 4d. ; 2301, 
3d. 3 2806, ed. ; 7, 1s. $d. ; 
- > 2312, 7d. ; £313, 3d. ; 4, 3d. ; 
. 4d. 5 2319, Sd. ; 2320, 3d. ; 2321, 
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*.* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 


2541. E. Haren, J. Houzwasser, and E. Burns, Manchester, ‘* Steam engines.” 
—Dated 18th October, 1860. 

This invention consists in the employment of a cylindrical condenser fur- 
nished with an internal piston upon which the atmospheric air is allowed to 
operate, and in introducing steam to such condensers by suitable valves at 
intervals for the purpose of maintaining a vacuum therein, instead of the 
ordinary air-pump. The steam admitted is to be of sufficient volume and 
pressure to expel the air admitted to move the piston and the water of con- 
densation, and to fill the condenser, after which this steam is condensed by 
injection of water and a partial vacuum formed in the condenser, which is 
then ready for the admission of air to act upon the piston, such operation 
being conducted alternately above and beneath the piston at each stroke of 
the piston of the main steam cylinder. The object of the invention is to 
dispense with the air-pump employed in condensing engines, and to employ 
instead of the usual condensing chamber a condensing cylinder, in which 
condensing cylinder a piston ascends, similar to the piston in the steam 
cylinder, the piston rod of such condensing cylinder being connected to the 
main driving shaft of the engine to which it is attached. 


2575. W. E. Gener, Wellington-strect, Strand, Loudon, ‘* Feeding steam 
boilers."—A ecmimunicatinn.— Dated 22nd October. 1860. 

This invention cannot be described without reference to the drawings. 

2617. W. PALMER, Grange Mills, Bermondsey, London, ** Packing the pistons 
of cylinders.” —Dated 26th October, 1860. 

In carrying this invention into effect the patentee surrounds the piston to 
be packed with a strip or ring of leather ; on this astrip or ring of india-rubber 
—by preference vulcanised india-rubber—is placed, and over this again 
another strip or ring of leather, which is secured to the first by stitching. 
Thus the india-rubber is inclosed in a casing of leather, and while it serves 
to give elasticity to the packing, it is protected from friction by the leather, 
which comes immediately in contact with the cylinder, 

2553. J. Jack, and D. Roi, Liverpool, ** Surface condensers and fresh water 
heaters.” — Dated 19th October, 1860. 

This invention relates, First, to the addition of a series of divisional 
plates to an ordinary tube or other surface arrangement, so that the cold 
water can be forced or passed in a certain direction in one divisional section 
of the condenser, and in the opposite direction in another section. Secondly, 
to a surface condenser having flat surfaces as plates or sheets placed horizon- 
tally or otherwise, so that both the steam to be condensed and the water 
shall have a spiral or backwards and forwards direction given to them ; and, 
Thirdly, to a mode of fastening the tubes in a surface condenser which the 
patentees accomplish by using an extra tube plate with apertures, the tubes 
being tapered at the ends or fitted with tapered packing. The invention 
cannot be described without reference to the drawings. 

2558. J. Burcu, Crag, near Macclesfield, “ Boilers for generating steam and 
other heating purposes.” —Dated 19th October, 1860. 

This invention consists, First, in the construction of vertical boilers with 
central furnaces and narrow concentric flues. The furnace of this description 
of boiler is closed beneath the fire bars excepting the fuel and draught open- 
ing ; the shell extends underneath and forms a water space between it and 
the ash chamber. The second part of the invention consists in the construc- 
tion of boilers with central furnaces and narrow concentric flues without 
water space beneath the fire bars, the lower end of the furnace beneath the 
fire bars being open. 











Ciass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 


ness, &§c. 


2543. A. V. Newton, Chancery-lane, London, “ Passenger carriages.” —A com- 
munication,—Dated 18th October, 1860. 

This invention relates, First, to a novel method of constructing the seats 
for the roof, and applying them and arranging them on the carriage, whereby 
the usual light materials may be used for the roof, and the latter at the 
same time may be so strengthened as to sustain the weight of outside pas- 
sengers while walking to and fro over it. Secondly, to the use of a spiral 
ladder so applied to the carriage to afford every facility for the passengers 
to ascend from the platform to the roof, and so connected to the carriage as 
to be readily detached and applied to either end of the same. Thirdly, to 
the use of certain guards applied to the car, and arranged in respect of the 
wheels so as to afford every provision against accidents to passengers ascend- 
ing and descending from the platforms, such guards being under the control 
of the driver, who can raise them at pleasure free from any obstruction_on the 
track. 

2549. G. B. Bruce and A. Stein, Great George-street, Westminster, “ Rail and 
tramways.” — Dated 18th October, 1860. 

This invention has for its object improvements in rail and tramways, and 
the invention is chietly intended for cases where it is desired to lay down 
rail and tramways on common roads, where carriages having wheels with 


plain tyres, as well as carriages having wheels with flanches, are required ' 


to run, and where the carriages having flanched wheels are to be drawn by 
horses or other animals. The form or sections of the rail and tramways 
may be varied, but it is preferred that the rails should be formed of such 
cross sections that one part should form an edge rail suitable for flanched 


wheels to run on, and another part should be flat, or nearly so, and suit- | 


able for wheels having plain tyres to run on. This invention relates to the 
form of switches used when constructing rail and tramways, and consists in 
dispensing with the movable tongues usually employed when constructing 
rail and tramway switches, and at the same time so forming a switch that the 
flanches of the wheels will be caused to rise on and pass over the edge rail 
at the switch when passing from one line of rails on to another.—Not pro- 
ceeded with. 

2556. T. Moy, Clifford’s-inn, and F. B, WarpRoreR, Warvwick-square, Pimlico, 

London, * Vessels for river navigatioa.”—Dated 19th October, 1860. 

This invention has reference to flat-bottomed vessels of great length and 
breadth, but of small draught, adapted for navigation in shallow rivers, and 
consists in forming the bows or front part of such vessels with a concave 
surface having a tendency to raise and turn the water at each side of the 
stem or cutwater, instead of with the usual convex surface of the bows, 
with a tendency to displace the water by pressing upon it.—Not proceeded 
with, 


2560. J. Asu, Blackall, Middlesex, “ Iron ships.”—Dated 20th October, 1860. 


This invention consists in a method of attaching the bulkheads in iron 
ships to an inner frame or plate, instead of to the ship's sides proper. For this 
purpose the inventor connects an inner plate or skin by means of angle 
irons or otherwise, extending all round the ship from side to side, a space 
being left between the plates and the sides of the ship, and the bulkheads 
are carried across from plate to plate.—Not proceeded with. 

2576. G. W. Hart, Stanley-terrace, Southsea, *‘ Improvements in the con- 
struction of vesselsof war, and in propellers for the same.”—Dated 22nd 
October, 1860. 

The First part of this invention relates to those parts of vessels of war 
called the ports, being spaces through which the guns are fired, and the 
plan upon which the patentee constructs them is as follows :—In lieu of the 
present shaped ports, which are rectangular, he makes circular apertures in 
the sides of the vessel, into which he fixes either entire spheres, or such 
parts of spheres as are most suitable for the purpose, and which spheres 
work and ure capable of being revolved and are held within the said circular 
apertures by what is commonly known as the ball and socket joint, and he 
makes a suitable perforation through the said sphere for the purpose of 
running the gun through, and firing the gun through the said apertures in 
any direction without permitting shot or shell from without to enter. For the 
further purpose of security he so constructs the funnels of ships of war that 
no shell can be thrown down them, which purpose he effects by inserting in 
the said funnel or chimney, at or about the height of the deck, a series of 
tubes, scrolls, sheets, bars, or plates of iron or other metal in any suitable 
form which shall effectually prevent a shell from being thrown down the 
said funnel into the interior of the ship, where the explosion of it would 
probably cause an explosion of the boilers, and the consequent loss of the 
vessel. Further, in order to prevent drainage to the rudder post by shot he 
causes the upper portion of the rudder to be carried through a shaft at the 
stern part of the vessel, in such way that it is protected from damage by 
shot, and in some cases where required he prefers to hang the rudder within 


the dead wood of the vessel, instead of attaching it to it in the usual way. | 


The screw propeller he prefers to make of such form as that the portion of 
each blade nearest the shaft shall merge gradually into the circumference of 
such shaft, instead of forming a radius to it, as at present, and the outer end 
of each blade, or the part furthest from the shaft, shall recede gradually 
from such shaft, and the face of such blade at the same time gradually 
rising from being parallel to the shaft until at the termination of the blade 


it forms a radius to the shaft, either at right angles or inclined towards the 


stem or forward part of the shaft as preferred. 
2581. E. B. Witson, Parliament-street, Westminster, ‘‘ Wheels for railwoy 
purposes.” — Dated 23rd October, 1860. 
This invention consists in the manufacture of wheels for railway purposes 
from solid and cast steel.—Not proceeded with. 


2584. C. LuNGLEY, Deptford, Kent, ‘‘ Improvements in the construction of ion 
ships and other vessels, Jor the purpose of rendering them unsinkable, and 
increasing their strength.” —Dated 23rd October, 1860 

The object of the first part of this invention is to construct iron ships and 
other vessels in such manner that they shall not be liable to be sunk by any 
of the casualties which occur to vessels on the open sea, or by striking upon 
rocks, or by driving upona lee shore; while, at the same time, theirstrength 
shall be increased, and their accommodation for the stowage and carriage of 
cargo shall not be interfered with as it now is where numerous transverse 
bulkheads are introduced into ships for a like purpose. The primary feature 
of this part of this invention consists in dividing the lower part of the ship 
or vessel into two or more water-tight compartments, and in affording access 
to these compartments for the introduction of cargo or stores, by means of 
water-tight trunks or passages led up from them to such a height that their 
upper or open ends shall never, in any practicable position of the ship, be 
brought quite down to the level of the water. Compartments thus formed 
may be used as ordinary cargo space, store rooms, chain lockers, or for any 
other like purposes, and may be ventilated by suitable trunks or tubes, 
always providing that all trunks or tubes of every kind which enter them 
shall be made water-tight, and shall rise to the height before mentioned, in 
order that if by any mischance any compartment should be broken into, 
and the sea be admitted to it, the water should have no means of escaping 
therefrom into any other part of the ship. In carrying this part of the in- 
vention into effect the patentee varies the mode of applying it according to 
the form of the vessel and the service for which she is to be employed. In 
the case of a steamship for carrying both passengers and cargo he prefers to 
construct an internal bottom or deck in water-tight connection with the sides 
of the ship, and extending (where the arrangements of the boilers and 
engines will admit of it) quite fore and aft, at a height of several feet from 
the outer bottom or bottom proper. The compartment thus formed in the 
bottom of the ship may be divided transversely, if desired, by bulkheads, 
such bulkheads extending either to the top of the compartment only, or ta 
any greater height as may be desi Above the lower compartment or set 
of compartments, and along the sides of the ship, he builds vertical or in- 
clined bulkheads, forming other water-tight longitudinal compartments, 
which again may be subdivided transversely, and which also are entered and 
ventilated by trunks or passages rising to the height before mentioned. 

With these arrangements it is evident that any portion of the submerged 

skin of the ship may be stove in by collision with another ship, or be torn 

away by rocks or otherwise, without causing the ship to sink, supposing the 
remaining internal watertight portions to be, as healwaysmakes them, of suffi- 
cient capacity to keep the ship buoyant and seaworthy. He sometimes forms 
apertures in the inner bottom or deck for the purpose of letting any water 
that may get into the ship from above run down into the bottom, but these 
apertures are closed by valves or doors, which are never opened except for 
this purpose, and are closed directly the letting through of the water is com- 
pleted. Vessels built with these improvements will not, therefore, be liable 
to those accidents which occur in ships fitted with water-tight compartments 
in the ordinary manner, and which result from passages through the bulk- 
heads being formed and left open. The space occupied by the engines and 
boilers of a steam vessel, he closes entirely in by water-tight iron 
walls or bulkheads, extending to the same height above the water-line as 
the trunks before referred to, in order that this space may be converted into 

a water-tight compartment, from which water could not escape into any 

other part of the ship, and into which water could not enter from any 

other part. Apertures are formed in these walls or bulkheads for the 
admission of coals from the coal bunkers, but these apertures are provided 
with valves or doors, which may be closed either from below or from above. 

He sometimes further divides the boiler room from the engine room by atrans- 

verse bulkhead, in order that, should the engine break down, or the engine 

room become flooded, the boilers may still be kept at work, and the steam 
be used to work pumps by means of an auxiliary engine in the boiler room. 

He forms divisions by bulkheads across the ship above the skins, which he 

terms ‘* between deck bulkheads,” and which also are made perfectly water- 

| tight, and so as to divide the between deck space in such manner that, 
| should the vessel ship seas, or otherwise get water on board, it may be con- 
| fined to the part where it enters. The next part of the invention comprises 
several modes of combining the parts of iron ships, or the iron parts of 
ships, so as to increase their strength. In the first place, he forms 2 shelf 
below the iron beams of a ship by rivetting a longitudinal iron of a Z or 
angular form in section along the undersides of the beams, and a second 
iron, of a somewhat similar form, along the ribs or side of the ship, and 
then rivetting to these irons an inclined longitudinal plate, to form the 
| front of the shelf. In order to further increase the strength he sometimes 
applies transverse plates to the sides of the beams and to the shelf by means 
of angle irons where necessary. In the next place, in order to np “ages the 
connection of either transverse or longitudinal bulkheads with the ship’s 
| side, he employs two pairs of angle irons, one in each side of the bulkhead, 
| so that while the strength of the connection is increased, provision may be 





| made for a slight spring or elastic play of the parts, in order to prevent the 
evil effect of an excessively rigid connection between them. He sometimes 
| employs, in place of angle irons, curved plates, rivetted on one edge to the 
| ribs or side, and secured on the other to the bulkheads. In the next place, 

he plates iron ships, under some circumstances, with what he terms “ plate 
| planting,” in two or more thicknesses, and in as long lengths as practicable, 
| and laid horizontally, to give facility of working and repair when required, 
| This plan enables him to make sound work, and to build ships securely of 
any dimensions. In the next place, he forms the berthing of a ship so as 
to form a hollow girder, consisting of outer and inner plating surmounted by 
a rail, the lower edge of the inner plating being rivetted to one flange of an 
U-iron, which is secured down to the beams, and forms a water course 
along the side of the deck. This hollow girder may be divided by 
| partitions, and used as tanks for water-closets, or for other like purposes. 
The mode of construction with compartments, as described in the first part 
of this invention, is particularly applicable to colliers, enabling them to 
carry water ballast with great convenience and safety. Such compartments 
may also be used as oil tanks in whale ships, or as fresh water tanks in any 
ship, care being taken in these latter cases to keep the oil or the water from 
| coming into contact with the outer skin of the ship, by applying false 
| bottoms or sides, or both, to the said compartments, 


2594. J. McINNES, Glasgow, “ Railway brakes.’—Dated 24th October, 1860. 
This invention relates to a novel system or mode of actuating the brakes 
of railway carriages or vehicles by means of a systematic arrangement of 
| fluid pressure cylinders placed upon the whole or upon a portion of 
the carriages or vehicles composing a train, and contrived to be actuated 
in concert. 
2601. J. Ricnarns, Tipton, Stafford, ** Brake.”"—Dated 25th Octbber, 1860. 
This new or improved brake is constructed as follows :—On one of the 
wheel axles of the carriage or truck a cast or wrought-iron disc is keyed, the 
said dise having a portion of its periphery cnt away so as to form a large 
tooth similar to the tooth of a ratchet wheel. A spindle turning in brackets 
on the under side of the carriage or truck carries at one end an arm, the end 
of which is turned so as to make a right angle with the said arm. The 
hooked end or catch of the arm is situated immediately over the before- 
| mentioned dise. The said arm is so connected to its spindle as to allow sufti- 
| cient rise to clear the depth of the tooth on the disc, without moving the 
said spindle. At the end of the spindle is a lever working against the side 
of the carriage or truck under an iron guard. By means of the said lever 
the hooked end or catch of the arm may be thrown out of gear. On the 
two wheel axles of the carriage or truck discs having teeth in opposite 
directions may be placed, and suitable catches provided to engage with 
these dises respectively. By connecting the levers of the two catches one 
or other of the said catches may be thrown into gear, or both of them may 
be thrown out of gear with their respective dises. By this arrangement the 
carriage or truck may be prevented from moving in either direction 
as required, without turning the said carriage or truck,—Not proceeded with. 


| 
| 


Cxiass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


2505. C. and J. BrENNAND, Manchester, “‘ Ornamenting lappets, petticoats, 
window curtains, blinds, &c.”—Dated 15th October, 1860. 
The documents relating to this invention cannot at present be seen, the 
patent having been opposed at the seal. 


2534. R. G. McCrum, Milford, Armagh, “ Preparing ‘cards’ for jacquard 
machin».”—Dated 17th October, 1860. 

This invention relates to a peculiar construction and arrangement of machi- 
nery or apparatus for punching or perforating the cards used in jacquard ma- 
chines for producing figured weaving, whether such cards be composed of card- 
board, paper, metal, or other suitable material, and consists in the application 
and use of a current or currents of electricity, in combination with magnets 
for the purpose of selecting the proper punches for making the perforations 
on the ‘‘cards.” In carrying out the invention the patentee proposes to 
use a series of electro-magnets, the armatures of which are fixed to wires or 
pieces of metal which are so connected with the punches that, when any 
one or more of the armatures is attracted to its or their magnet or magnets, 
the corresponding punch or punches will be acted upon. The pattern may 
be designed upon a metal cylinder or other metallic surface, and this 
cylinder or surface by its rotation or motion may be made to establish 
the proper contacts for acting upon the punches in the desired order and 
grouping. 

2554. J. MARSDEN, Turnmill-street, ClerkenwUl, London, “‘ Bleaching and 
whitening fibres and fabrics.”—Dated 19th October, 1860. ae 

In carrying out this invention the patentee immerses the fabrics ina 
solution of chlorine, until all the vegetable and animal colouring disappears, 
| or immerses the fabrics in water, wrings them out, and then piles or hangs 
| them lightly up in vessels or chambers of any suitable size or description, 
| then pours, forces, or infuses the chlorine gas into the vessel or chamber, 
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In this manner, and by these means, chlorine gas and water used and 
applied as herein set forth, all vegetable and animal colouring is destroyed 
without the slightest injury to the texture of the fabrics. 

2555. C. Hoare, Allington, Dorset, “‘ Machinery for twisting aud laying flax, 
hemp, &c.”—Dated 19th October, 1860. P 

This invention relates to the employment of machinery in the place of 
hand labour for twisting and laying flax, hemp, and other fibrous materials. 
For this purpose the patentee employs a frame, which carries upon the sides 
of it rails laid longitudinally along the walk, on which rails ran a bobbin 
curiage and a small carriage. At the front of the machine he fixes a series 
of hooks or cogs, as many in number as there are threads to be twisted, and 
imparts to these cogs a rotary motion by means of belts or cords passing 
round pulleys or the axes of ‘the cogs, and also round a driving drum or 
cylinder placed across the lower part of the front of the machine. One end 
of each thread is attached to a cog, the thread itself being taken from a 
bobbin mounted on the bobbin carriage. The bobbin carriage is driven in 
one direction by a cord extending from the front of the machine to the back, 
and forward again to the back of the carriage, where it is attached ; and in 
the other direction by a cord extending from the front of the carriage to the 
front of the machine, each of these cords being wound upon a conical roller 
driven by a belt from the driving drum. A self-acting contrivance is 
employed for changing the motion at the lower end of the machine. When 
the bobbin carriage reaches the back or lower end of the machine the 
threads are cut off and attached to a looper, either singly or two or more 
together, the loopers being driven either by the twist already put in the 
thread, or by a cord from a drum or cylinder. To the front of the bobbin 
carriage is attached a bar carrying a series of pins, which keep the threads 
apart; but as the said carriage moves forward to the front of the machine 
the loopers lay the threads together. When the forward motion of the 
bobbin carriage has been completed the ends of the twines or cords are 
removed from the loopers, and fixed to the small carriage before referred to, 
which carriage is held back by a weighted cord passing over a pulley. The 
motion of the cogs is then reversed, in order to harden the twines or cords, 
after which their ends are removed from the cogs to bobbins driven by the 
driving drum, upon which bobbins they are wound for use, the small car- 
riage advancing to the front of the machine as the winding on proceeds. 
On this carriage reaching the front of the machine a self-acting apparatus 
releases the twines or cords from the carriage. Self-acting contrivances are 
also employed for stopping the bobbin carriage, and by means of it the 
machine itself, when that carriage reaches either end of the machine. The 
threads are kept down in their places by means of a transverse bar, which 
is lowered automatically when the bobbin carriage reaches the lower end of 
the machine. 

2561. W. JAMIESOX, Ashton-under-Lyne, W. Ronixson ant C. Rownortom, 
Glossop, ** Apparatus for grindint or sharpening the cards used in carding 
fibrous materials.” —Dated 20th October, 1860. 

This invention relates to certain improvements in apparatus for grinding, 
sharpening, or finishing the sharpening of the wire cards used on the swift 
cylinders, doffers, and rollers, of carding engines for carding fibrous 
materials. For this purpose the patentees employ a grinding cylinder or 
roller covered with coarse emery of the usual construction, to which, when 
in use, they give a comparatively rapid traversing motion lengthwise, whilst 
at the same time a comparatively slow or barely perceptible motion on its 
axis is also given to it. 

2568. J. Smitu, Manchester, and J. Hout, Purnwo th, near Bolton-le-Moors, 
“ Preparing and spinning cotton, &e.”—Dated 22nd October, 1860. 

This invention consists in an improved mode of supporting and giving 
motion to the bobbins or spools on to which the roving or yarn is wound, 
after having passed between the drawing rollers. Instead of placing the bobbins 
or spools on vertical spindles, as now customary, the patentees support them 
on horizontal rollers or spindles placed within a quadrilateral or other shaped 
flyer through which the roving or yarn is guided. The roller or spindle is 
made to rotate on its axis by means of suitable gearing connected to one of 
the trunnions of the flyer ; the roving or yarn is guided on to the bobbin or 
spool by a guide which varies the transverse when required so as to form 
taper ends. By means of these improvements any required amount of 
twist can be put into the roving or yarn that is wound on the bobbin or 
spool. 

589. J. Kenyon, Adlington, Lancashire, “ Looms."—Dated 24th October, 











860. 

This invention consists in making the back rest more or less elastic in the 
direction of the strain from the warp, which the inventor accomplishes by 
means of springs or elastic packings placed between the back rest and the 
bar or part of the framing to which it is attached; or by making it sufti- 
ciently thin, and of a suitable material, to cause it to have a springing 
action, or by the use of both means in combination.—WNot proceeded with. 
2590. E. K. Dutton, Stretford, Lancashire, ‘* Apparatus Jor singeing textile 

goods.” — Dated 24th October, 186. 

This invention consists, First, in a novel arrangement or combination of 
apparatus whereby the patentee is enabled to singe two different surfaces 
of fabric, or two different portions of the same surface, at the same time 
with one flame, by passing the fabric partly around one of two rollers, 
cylinders, or bars, which are placed near together, the fabric being carried 
over conducting rollers, and passed partly around the other rollers in such a 
manner as to present the two portions of the surface in opposition to each 
other, the flame being directed to pass between them, the products of com- 
bustion being drawn into an exhaust pipe as usual. By reversing the fabric 
in its passage from the first roller to the second, the opposite sides may be 
singed at once with one flame, or two separate pieces of fabric may be singed 
at the same time. Secondly, in preventing or lessening the current of air 
passing between the surface of the fabric and the flame by using two lines 
of gas burners with a space between for the admission of air, and closing the 
space between each burner and the nearest roller with a hinged flap, one 
edge of which rests on or in close proximity to the fabric, so that the 
current of air is drawn by the exhauster between the two lines of flame, or 
into the centre of the combined flames, instead of passing between the 
flame and the surface of the fabric. Thirdly, in passing the fabric over a 
flat or curved surface, or partly around a bar or roller having an exhaust 
pipe on each side, the two mouths of the exhaust pipes being at or about 
opposite points of the circumference of the bar or roller, a flame of gas being 
directed to a point between the mouths on that part of the circumference of 
the roller over which the fabric passes, so that the flame will divide and 
pass over the surface of the fabric on the rojler or flat surface in opposite 
directions, being drawn by the currents of air entering into the mouths of 
the exhausters from an opposite direction to that in which the flame passes, 
by which means the surface of the fabric on which the flame operates is 
kept very nearly free from air, so that the flame comes into closer contact 
with the fabric. Fourthly, in leading the fabric through the machine in 
contradistinction to drawing it through from one end. 

2592. J. Taytor, Staleybri /ge, H. N. Gartsipe, and J. H. Woon, Horest Mill, 
near Delph, York, ** Self-acting iwules sor spinning and doubling.” —Dated 
24th October, 1860. 

The inventors state that they have discovered that considerable advantage 
is obtained by actuating the belt guide in advance of the time at which it 
is actuated by the cam shaft in Sharp, Roberts, and Co.’s mule, and this 
invention consists in combining with mules having cam shafts as above- 
explained arrangements connected with the driving belt guide, and actuated 
by the radial arm or quadrant, or the carriage, or by mechanism in con- 
nection with these parts, and in dispensing with the cain hitherto used.— 
Not proceeded with. 

2596. T. GARNETT, Low Moor, near Clitheroe, “ Looms.”—Dated 24th October 
1:60. 

This invention consists in the application of elliptical and eccentric wheels 
for driving the crank shaft of a loom, and in aid of or in lieu of the tappets 
for working the treddles and healds.—Not proceeded with. 

2602. J. Kay, and J. Hartiry, Burley, and T. MALuson, Manchester, 
“S /f-acting mules for spinning cotton, &e.”—Dated 25th October, 1560. 

This invention cannot be described without reference to the drawings, 








Cass 4.—AGRICULTURE. 
Including Agriculiural Engines, Windlasses, Implements, Flour 
Mills, &e. 
2595. W. Eppineton, jun., Chelnisford, * Machinery for dra ning, ploughing, 
and cult vating land.”—Dated 24th Octuler, 1860. ae 

For the purposes of this invention a carriage is used which, by preference, 
is mounted on four wheels—two hind wheels and two fore wheeis—the fore 
wheels being of smaller diameter than the hind wheels, and arranged to lock. 
On this carriage two drums or barrels are mounted on two upright parallel 
shafts or axes, which receive motion from a steam engine in the following 
manner :—The steam engine and boiler are constructed with their own bed- 
plate or frame in such a manner that such bed-plate or frame may be at one 
end connected to the carriage by a shaft or axis, and at the other end 
supported hy a screw or screws, or otherwise, in such manner that such end 
may be raised and lowered so that the engine and boiler may be maintained 
in a horizontal line when ascending and descending a hill, as well as when 
the carriage is on a flat road or land. The steam engine or engines giv 
motion to a shaft on which there is a drum, which, by a strap or band, givee 
motion to a drum on a transverse shaft or axis carried by the carriage. Ons 
this transverse shaft is a change-wheel which gears into a wheel in a second 
transverse shaft, on which there is a bevel pinion which gears into and gives 
motion to a bevel wheel on one of two upright shafts or axes which, at their 
lower ends, are geared together by two toothed wheels. On the second 
transverse shaft are two pinions, capable of turning thereon, but also of 
being turned therewith ; these two pinions give motion to two cog-wheels 
on two shafts having pinions on them, which gear into and drive the coz- 
wheels on th e two hind wheels of the carriage ; and the two pinitons on the 
second transverse shaft are so arranged that they may be used one separate 
irom the other, or the two may be used together, or they may be both out of 

















gear. It is preferred that the pinions which drive the hind wheels of the 
carriage should work into wheels with internal teeth, but this is not 
essential. Each of the two upright shafts above-mentioned has on it a 
pinion arranged to turn thereon, and also to revolve therewith, and these 
pinions gear respectively into the two cog-wheels on the drums or barrels, so 
that either of those drums or barrels may be driven separately, or both may 
be driven at the same time. 

2606. W. C. CamprinaE, Bristol, * Harrows.”—Dated 25th Octuber, 1860. | 

This invention consists in an improvement on the harrow for which a 
patent was granted to Joseph Seaman, dated 18th April, 1859(No. 972). The 
frame of this class of harrows consists of parallel beams and tines, tubular 
pieces being strung on to the tie-rods to gauge the distance apart of the 
beams. Instead of forming these beams of plain bar-iron, as heretofore, 
the patentee uses bar-iron rolled with a flange or rib on opposite edges of 
the same side of the bar, whereby not only is increased strength obtained, 
without increasing the weight of metal employed, but_a longitudinal recess 
is formed which enables the patentee to adopt a novel construction of tine, 
which is not only stronger than those at present in use, but less costly to 
manufacture. The doubled-flanged bar-iron he cuts to suitable lengths for 
the beams of the harrows, and he secures the same together at given 
distances apart by cross rods, using the tie rods and the tubular distance 
pieces for retaining the tines in position. 

2582. R. Baynes, Downshire-hill, Hampstead, “ Lawn mowing-machines.”— 
Dated 2rd Oct ber, 1860, 

This invention consists in arranging these machines in such manner that 
the rotary motion of the cutter shall be altogether ind«pendent of the 
travelling motion of the machine, whereby the patentee is enabled to impart 
a rapid rotating motion to the cutters, while the machine has only a slow 
traveling motion, or it may be altogether stationary at the time ; and, on 
the contrary, the travelling motion of the machine may be quick, while the 
rotating motion of the cutter is slow, or even at rest. For this purpose he 
arranges the apparatus so as to drive the rotary cutter by means of a winch- 
handle, communicating motion to a pulley or shaft arranged at the upper 
part of the machine at a convenient height for driving, and communicating 
the motion to the rotary cutter by means ofan endless band or strap passing 
over suitable pulleys, or it may be by spur or bevel gearing and shafts, or 
by cranks, or otherwise. By this means the operator propels the machine 
by one handle, and drives the cutters with the other, at the same time 
regulating the rate of travelling to the rate at which he may be driving the 
cutter, —_—_—— 





Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 


2482. J. W. Rogers, Roberts-town, Kildare, “ Apparatus for collecting the 
excrement of towns and villages, and sor facditating the drainage of 
hvuses.”’— Dated 11th October, 1360. 

This invention relates toa previous patent, dated April 8th, 1857 (No. 992). 
According to the present invention a strong air-tight pipe of suitable 
capacity is placed in the sewer, and is made to communicate at one end 
with a large close air-tight chamber, so constructed as to admit of a vacuum 
being formed therzin when required. This air-tight main sewer pipe is 
subdivided by means of valves or other analogous contrivances of con- 
venient length, and it communicates, by means of branch pipes, with the 
water-closets of all the houses in the district or street through which the 
main sewer pipe passes. Each of these branch or house pipes is also pro- 
vided at some convenient place with an air-tight valve, to which access may 
be obtained with facility when required, and by closing the valves of the 
respective branch pipes all communication with the main sewer pipe may 
be temporarily suspended. The main sewer pipe, being also provided at 
suitable places and distances apart with air-tight valves of any convenient 
or suitable construction, the main sewer pipe may be capable of being 
divided, as above mentioned, into several air-tight sections or compartments 
of convenient size simply by closing two of the air-tight valves. Air-tight 
stand pipes, or other analogous contrivances, are adapted to each section 
of the main sewer pipe for the purpose of communicating with the interior 
of the sewer pipe, so that, by means of a portable air-pump, the air from 
any particular section of the sewer pipe may be exhausted when required. 
2507. C. Stevens, Welbeck-street, London, ‘‘ Machine for cutting out bricks 

and drainage pipes.” —A communication.—Duted lith October, 1860. 

The object of the present invention is a machine for cutting, boring, and 
drilling calcareous stones to be used for building and other purposes, the 
bricks cut by the machine, as well as the holes made in them, varying in 
form and size according to the purposes to which they are applied, ‘The 
machine is composed of a cogged driving wheel, which, gearing with other 
cogged work, causes four drills to revolve. There are two pulleys over which 
a ribbon saw passes, the pulleys being put in motion by the gear work above 
mentioned. The saw cuts out the bricks and pipes of any required size or 
shape, the drills above mentioned perforating them with holes of any 
required diameter. The stone is placed on a carriage or slide which brings 
it within the action of the saw, which is kept at a proper tension by means 
of an adjusting screw. The machine is made to work in a receptacie filled 
with water, which, being kept in a state of agitation by the rotation of the 
machine, washes the stone dust, and renders it perfectly white. This white 
product, on being subjected when dry to the action of oil or coal-tar ata 
high temperature, becomes more adherent and less liable to be acted on by 
frost. The bricks can be grooved by means of the saw to facilitate the 
adherence of the mortar, 

2516. J. BerG@en, Long-lane, West Smithsidd, London, “ Chimney pots.”— 
Dated 16th October, 1360, 

The object of this invention is to prevent the down draught in chimneys, 
and thereby obviate their tendency to smoke. The method of constructing 
this improved chimney pot is by forming or fixing a series of tubes in a 
perpendicular position all round or partly round the sides of a pot. The 
tubes are formed in pairs, each pair having one of the tubes open or partly 
open on the outside to form a kind of groove, and the other tube closed all 
round ; an opening is left between the bottoms of the tubes to allow of a 
communication from one tube to the other, and both tubes are open at the 
top. The open tube or groove has a cross partition fixed or formed therein 
a short distance from the top. The tubes are fixed or connected together at 
the top by a band or rim with a projection or cornice to form the cap, and 
by a band or flange at the bottom to form the base.—Not proceeded with. 














Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Jor Defences, Gun Carriages, §c. 


2488. T. WiLson, Birmingham, “ Breech-loading fire-arime, ordnance, and pro- 
jectiles.”—Dated 12th October, 1860. 

The patentee claims closing the breech ends of the barrels by means of 
plugs or closers carried by a saddle or breech piece, which said saddle or 
breech piece slides on a rib or bar formed by, on, or between the barrels, 
and is fixed or secured in its place during discharge by means of a trans- 
verse slide, cotter, bolt, or other fastening passed through the said saddle 
piece and central rib or bar as before described. Closing the open breech 
ends of a horizontal block or slide, working in transverse openings made 
across the barrels, the said block or slide being worked by a lever, or other 
mechanical contrivance, so as to open cither or close both of the barrels at 
will. Closing the open breech end of the barrel of the fire-arm or ordnance 
by means of a horizontal block or slide, sliding in a transverse opening across 
the barrel, the said block or slide being moved by hand or by means of a 
lever or other mechanical arrangement. Fixing the plug working in the 
prolonged end of the fire-arm either by means of a locking collar, or by a 
screw collar, the said coliar having in its axis a slot or opening, through 
which slot or opening the flat portion of the plug can be drawn to open the 
breech end for loading when the said collar is turned into the required 
position, the said collar fixing the said plug after loading by being turned 
so that its slot shall be brought across or at right angles to the end of the 
said plug as described. Closing the open breech end of the ordnance by 
means of a steel or other metal slide, working in an opening er mortice 
made transversely to the bore of the ordnance, the said slide being with- 
drawn and advanced so as to open or close the breech of the ordnance, 
either by a screw working in a half screw formed in or attached to the cannon, 
or by a pinion working on the cannon engaging with a rack formed on or 
attached to the said slide. 

2514. P. R. Smitu, Besser-street, Strand, London, “ Improvements in fire-crms 
and ordnance and in projectiles to be used therewith.” —Dated Lith October, 
1860. 


The o 


















tof the present improvements is, First, to construct small arms 
strength and durability than any hitherto in use, and that with- 
nal weight, as well as to render them more convenient to handle. 
Secondly, to improve the flight of projectiles in large and small arms, and 
the mode of making them ; and, Thirdly, to substitute a new form for the 
blade of the bayonet, as well as to render the fixing of the weapon more 
convenient, and when fixed more secure. The invention cannot be fully 
described without reference to the drawings. 

2517. C.J. Burnett, Ainslie-place, Edinlurgh, “ Breech ov muzzle-loading 

ordnance.” —Dated 16th October, 1860. 

This invention consists in constructing the gun in such amanner as to render 
it capable of throwing its projectile toa much greater distance in proportion to 
their weight, and with greater accuracy of aim, even at long or extreme 
ranges, than is effected by the ordnance now in use. The principles on which 
these results are obtained are, First, by giving the projectile used as great 
a velocity as can be given without increasing too much the resistance otiered 
to it by the atmosphere, and this extreme velocity is attained or rendered 
attainable, First, by the use of a very elongated projectile, say, from two 
and a half to five times as long as it is in diameter. Secondly, by having 
the gun of sufficient length to enable it before the projectile leaves it to 














burn the full amount of powder requisite for the production of this great 
velocity, and also for getting it up in a sufficiently gradual manner, so as to 
prevent unnecessary strain on the gun; and Thirdly, by the smallness of 
the gun's calibre, consequent on the elongated form of the projectile, ad- 
mitting of sufficient strength and stability to resist any vibration disturbing 
to the aim without adding too much to the weight of the gun. Secondly, 
by giving to the rifling of the gun sufficient amount of twist to keep up 
the rotation of the projectile to its extreme range at which it is intended to 
be generally employed, this amount of twist varying, however, according 
to the size of the gun, and the weight of the projectile. The rifle grooves 
to be so employed are to be in number from five upwards, and are to be 
shallow and either channelled angularly, as the Government Enfield rifle is, 
or else rounded. But the inventor does not confine himself to any particular 
form of rifling. Thirdly, by the form of the projectile to be used, which is 
to be cylindrical, pointed at one or both ends, and with or without a cavity 
at the base, and with or without a plug. The proportion of length to dia- 
meter from two and a half to five feet in length to one in diameter. The 
material, lead, or lead with a point of iron, or zinc, or hard alloy, 
3 of lead and zinc, lead and antimony, or other metal.—Not proceeded 
wuh. 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
2530, A. V. Newton, Chancery-lane, London, “* Lamps."—A communication. 
—Dated 17th October, 1860. 

This lamp is intended to burn kerosene or coal oils, whale oil, or other 
material containing an excess of carbon, without any glass shade or chimney, 
and without giving off smoke. This result is attained by means of an arti- 
ficial and impelled current of air from a blower driven by clock-work or 
from any suitable device, which current of air being directed to the flame 
near the base thereof, supplies sufficient oxygen to cause a complete com- 
bustion of the carbonaceous matter.—Not proceeded with, 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

2483. J. A. West, St. Helen's, Lancashire, “ Improvements intreating solu- 
tions containing sulphate of soda, ulso metallic and other matters, and in 
obtaining »roduc's theryfrom,”— Dated 12th October, 1860. 

These improvements in treating the solutions, in the manner herein 
described, are the following :—After precipitating copper, silver, and other 
metals, by metallic iron (or by any other convenient method), the patentee 
sets aside the solution —thus deprived of copper or other metal—to 
crystallise in suitable vessels, and obtains crystals of sulphate of soda, 
the mother liquid being concentrated, and again set aside for a similar 
purpose, until exhausted of sulphate of soda, or near so, He employs the 
crystals of sulphate of soda so obtained for the manufacture of alkali, either 
in the state of crystals, or after dissolving them in their own water of 
crystallisation, and evaporating to dryness, or after drying such crystals by 
atmospheric or heated air, or transmitted heat applied in any suitable 
manner. He thus obtains a salt cake, of considerable purity and value, for 
alkali-making, and a sodaash of high quality and strength. If all the 
sulphate of soda contained in the solutions (or nearly so) be not obtained 
readily by crystallisation, he boils the mother liquor in pans, and salts out 
the remainder of such sulphate of soda. When found desirable, he properly 
concentrates the mother liquor, remaining after removal of the sulphate of 
soda, from such solutions, and sets it aside to crystajlise, and he thus 
obtains, at various stages, crystals of sulphate of iron, chloride of iron, 
alum, and other metallic products (when other metals are contained in the 
ores or minerals employed ; and, finally, he treats the last residual liquor 
with sulphuretted hydrogen, and obtains sulphide of zinc (and sulphide of 
copper, if any copper remained in such residual liquor), which can be 
reduced to the metallic state, or otherwise dealt with, by any of the well- 
understood processes, 

2487. J. W. Rocens, Robert's Town, Kildare, “ Preparing peat or fuel.”— 
Dated 12th October, 1860. 

This invention relates, in the First place, to the draining of the moss, so 
as to be cut into blocks for fuel, the object being to allow the peat to 
solidify to a certain extent in situ. The invention relates, Secondly, to 
improved apparatus for drying peas. The tract of peat or bog land intended 
to be operated upon must first be drained, somewhat on the principle of the 
system described in the specification of a patent dated the Ist day of June, 
1848 (No. 12,160), with the addition that the whole space it is proposed to 
operate upon at one time must be isolated and cut off from all other parts of 
the bog, so that no water from the surrounding peat can reach that part of 
the area that is intended to be drained. After the area intended to be 
operated upon in the first instance has been isolated from the rest of the 
bog by cutting a deep trench or drain all round, the branch drains are cut in 
terraces or steps descending from the surface to 1 ft. or 2 ft. below the 
surface of substratum or solid found at the bottom of the moss. The 
trenches or drains are, by preference, cut in parallel lines, some extending 
longitudinally, and others transversely across the moss, so as to subdivide the 
isolated area into squares or oblongs of convenient size. To avoid the 
delay required for the natural consolidation of the moss as above mentioned, 
the patentee proposes (when the pressure has arrived at that point that the 
fibres or particles of the peat are sufficiently condensed) to cut the surface 
peat out in sods of about 12 in. by 3 in. square by means of a long spade or 
implement provided with side cutting edges or wings which will form the 
sod into the size required. The sods are next arranged by children in 
wicker trays or frames of any convenient size, and are carried to a frame 
prepared to receive them, by sliding the loaded trays in like the action of a 
drawer. These frames form part of a rotatory drying machine, having a 
cireular motion, and in which they are suspended. This circular frame 
rotates in a vertical plane ; or it may rotate in a horizontal plane, in which 
case the frames carrying the trays will be supported by vertical trunnions, 
having their bearings in the circular frame. The peat having been dried and 
hardened by the above described operation, each sod is to be cut into cakes 
or blocks of uniform size, or nearly so, by means of a similar arrangement of 
circular saws of 12 in, diameter mounted on a horizontal shaft. 

2510. A. McDoveaLL, Manchester, “ Compositions for destroying vermin on 
sheep and other animals.” —Dated Lith October, 1860, 

he patentee claims, First, the use of carbolic acid in the preparation of 
materials or compositions for destroying vermin on sheep and other animals, 
and for protecting them therefrom. Secondly, the use of alkalies anc 
tallows, and other saponifiable substance, in combination with the above 
products when used for the purposes above set forth. 

2520. J. L. JULAAON, Tynemouth, ** Paper.” —Dated ith October, 1860, 

This invention relates to a novel or improved preparation to be used in 
engine-sizing paper. The invention consists in the use of an easily fusible 
resinous soap for engine-sizing, instead of the aluminous soap at present 
employed. A variety of salts may be used for this purpose, but for their 
cheapness and fusibility the inventor employs by preference either sulphate 
of zine or the sulphate of alumina and zinc.—Not proceeded with, 


1525. W. Henperson Alderley Edge, avd J. Down, Alderley, Cheshire, 
“ Improcements in eb'aining e pper silver, tin, and several other metals 
Srom their ores, or any other natural or artijicial compound containing 
one or move of hese metals.” —Dated Lith October, 1860. 

These improvements consist of, First, mixing common salt or any chloride 
of an alkali, alkaline earth, earth, or metal whose chloride suffers decom- 
position at a high heat, with not only the raw or calcined ores, but with 
reguluses, Matt's precipitate, or any compound or mixture, natural or 
artificial, whereby the chloride mixed with, or naturally existing in, the 
mixture, is decomposed, and the valuable metals sublimed therefrom ata 
high heat. Secondly, the precipitate of copper and silver obtained, as 
described in the specification of a previous patent, dated 20th December, 
1859 (No. 2900), by eas the metals from the solutions of the 
chlorides of these metals by iron and galvanised iron, is without washing 
free from the adhering chlorides of iron, at once dried and submitted 
without previous admixture with other chlorides to a high heat, whereby 
the chloride of silver is sublimed with small quantities of copper, iron, and 
other metals, which are condensed, and, by this means, separated from the 
great bulk of the copper, which is converted into oxide and remains in the 
furnace. Thirdly, the copper and silver precipitate when very rich, for 
silver and a sufficient quantity of chloride of iron not being present, the 
patentees assist by an admixture of common salt or other suitable chloride, 
with which may be added silica, sulphates, or sulphurets, in small quantities, 
to assist the decomposition of the added chlorides. Fourthly, they employ 
the waste product chloride of iron as a substitute for common salt, and if 
lime, magnesia, or other alkaline earth, alkali, or metal has been used 
instead of iron‘as a precipitant, their resulting chlorides when duly concen- 
trated. Fifthly, when the ores treated, or to be treated, are very rich in 
sulphur, and it is necessary to burn them, either for the purposes of manu- 
facturing sulphuric acid, or simply to get rid of the sulphur, they burn 
them in properly constructed fireplaces or furnaces, under close calcining 
furnaces, thereby saving much fuel. 

2492. J. H. Jounson, Lincoln's-innslelds, London, ‘‘ Colours for dyeing and 
printing Dated 13th October, 1860. 

This invention relates to the production of a colouring matter from naph- 























thaline, and consists in subjecting naphthaline to the oxidising action of nitric 
acid.—Not proceeded with. 
2503. G. Davins, Serle-street, London, “ Refrigerating and freeing.” —A com- 
munication.—Dated Voth October, 1s6v. 
This invention is based upon the absorption in closed vessels of liquefied 
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gases or condensed vapours, by any absorbent body, for the production of 
cold, the separation and dissolution by liquefaction in another vessel com- 
municating with the former under the influence of tension, combined with 
a lower temperature followed by the reabsorption by the desaturated or 
impoverished liquid or body when it is submitted to the action of cold. The 
operation may be intermittent or continuous by using apparatus specially 
arranged for that purpose. Ly way of example the patentee first describes 
an intermittent apparatus capable of being applied to domestic purposes, 
and acting by means of a concentrated solution of ammoniacal gas in water, 
which, if not the mos* suitable agent, is, however, the most readily obtain- 
able. The ammoniacal solution is to be placed ina vessel hermetically closed, 
and capable of supporting a pressure of from eight to ten atmospheres at 
least, communicating at its upper part by means of a tube or tubes with 
another vessel of a capacity four or five times less, The vessel containing 
the solution is to be heated to about 120 deg. to 130 deg., whilst the other is 
plunged into cold water ; the gas is set at liberty, and becomes liquefied in 
the smaller vessel. When the liquefaction or condensation is complete, the 
vessel containing the desaturated water is placed in contact with a sufficient 
quantity of cold water, and that enclosing the liquefied gas is placed in con- 
tact with the liquid to be refrigerated or frozen. To render the operation 
continuous the vessel or boiler containing the ammoniacal solution should 
communicate with a worm or tubular apparatus (constantly cooled by run- 
ning water) in which the gas will liquefy, and whence it will be directed into 
an apparatus arranged for transmiiting the cold produced to the water or 
liquid to be refrigerated. The receiver containing the liquefied will 
communicate with an absorbing vessel, wherein the gas will be redissolved 
in water. which will serve as a vehicle for transmitting it again to the first 
vesse! or boiler, which is effected by a pump actuated externally or rendered 

ical by causing the gas from the boiler to act against the piston. 
vter for the absorbing vessel should be supplied from the boiler, and 
taken from the lower part of the same, where it will be almost exhausted of 
gas. ‘The exhausted water and the sted water should be caused to cir- 
culate in opposite directions to exchange their temperatures in a tubular 
apparatus, or iv two worms placed concentrically one within the other, so 
that the saturated water shall pass to the boiler at a temperature approach- 
ing that of the latter, and the exhausted or desaturated water will arrive 
cold at the absorbing vessel ; the cooling of the latter can be further ensured 
by contact with cold water before its arrival at the absorbing vessel, which 
should be constantly cooled on aecount of the caloric disengaged by the 
dissolution of the gas in the water, ‘ 



























Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetie Apparatus, 
Llectrical, Apparatus, Galvanic Batteries, §e. 


3. W. Anpnews, Zhieadveedteatrect, London, “ Insulators for telegraph 
wives.”— Dated bath October, 1860, 

The patentee in carrying out this invention takes a bar of wood, or other 
suitable non-conducting material, and borcs round or square holes into the 
wood, and from top to bottom perpendicularty, or at right angles to the 
horizontal line of the bar when fixed. ‘these holes are wide at the top, and 
for a short distance down the wood, ond there they are rowed to about 
two-thirds, more or less, of the original width, and afterwards they are agin 
widened out for the remaining distance through the bar to about the 
former dimensions, or rather la The bottom part of the bar is then 
grooved out lengthways in a ha rele. He then takes hollow tubes, 
square or round, or of other conve nient shape, bat larger externally and 
internally, for some distance from the top than at the bottom, or about half 
way up; they are made of vuleanite, gutta-percha, india-rubber, porcelain, 
earthenware, glass, or other good insulating material. These tubes he 
drops down into the holes before-mentioned, and they rest on the material 
of the bar where the hole is of small diameter, He places a ring of rubber, 
vulecanised or otherwise, or of other soft and elastic material, between the 
rim of the tube and the material of the bar. He then takes a bolt made of 
iron, wood, vulcanite, or other strong material, preferably of the same 
shape as the tube, but smaller and considerably narrower where it remains 
in the smaller part of the tube, and this he drops down into the insulating 
tube previously named. The bolt is made with a rim to set firmly on to the 
narrower part of the tube, where there is also a rim of vulcanised india- 
rubber or other soft material. He then prefers (although itis not essential) 
to pour in non-conducting material, such as marine glue, or tarry and 
resinous or other suitable compound, between the bolt and the tube, and 
fills these in in the widest part; the rim of the tube prevents the further 
descent of the material, He covers the bolt completely with this compound, 
the bolt being below the top of the tube. The top of the tube, which 
projects above the bar of wood, is provided with a screw, and he now takes 
a Vuleanised band of rubber or other suitable material, which he places 
round the outside of the tube, and which rests on the bar. A cover or cap 
made of insulating or other material, provided with a female screw, is then 
vecured down tightly on to the tube, and the thread of the tube extending 
below the top surface of the bar, the cap or cover can be screwed tightly 
down on to the vuleanised band. He also fills in between the exterior of the 
tube and the bar with an insulating compound, He also makes double 
























































tubes to extend the insulating surface or triple tubes, and so on; or he | 
makes only the bottoms of the tubes double. He also paints, or prepares, | 
or covers the wooden bar with a coating impervious to moisture, or he roofs | 


over the wooden bar or arm to protect it from the effects of the weather, 
and to render it a better non-conductor, 


CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2454. J. CHanpier, Creck-voad, Deptford, “ Gloss gauges for iwiicating Ue 
levels of liquids contained in vessels of any kind.”—Dated 9th October, 
1860, 

This invention relates, principally, to gauges employed for indicating the 
level of water in steam boilers, but is applicable likewise to similar go 
for similar purposes. The invention consists of the following imprgye- 
ments :—First, the employment of flint glass instead of plate glo 
construction of such ganges, as the patentee finds by experiment that flint 
glass is better suited than the other to the purpose. condly, the employ- 
ment in such guuges of ylasses or lenses first cast in moulds, then thoroughly 
annealed, and with the faces thereof cut or ground and polished to the exact 
shape required, but with the edges thereof remaining as they come from the 












mould, ‘These cast glasses or lenses may be formed of any suitable kind of | 
} 





glass, and of any suitable shape. Thirdly, the employment in such 
of glasses or lenses nine-sixteenths of an ineh or more in thickne 
finds by experiment that, when such glasses or lenses are of less than the 
said thickness (as they have been hitherto), when they get cracked they 
leak, Whereas these improved x es or lenses of the thicki ess aforesaid 
de not or do se to a less extent in proportion to t thickness. Fourthly, 
the employment in such ga ses or lenses one i sixteenth 
inches, or more, in breadth of “wht” (¢., the bre Hie on the 
front surface of the glass when mounted), as he finds by experiment that 
when such glasses or lenses are of less than t said breadth, their indieca- 
tions are not sufficently apparent, or, in other words, the sight” thereof 
Fifthly, the ‘ethod of mounting the glosses or lenses of sueh 







































is def A 
gauges each in a shield or frame formed with a slot in front and a flange 
at the back, the slot allowing the g to be seen trom the frent, and the 
flange providing a means of attachi ’ rshield to a back piece, 





or to the flanged edge of a st or, in some cas.s, to a 
boiler or other vessel itself, the surfaces to be brought together beiny made 
true and fair in order to insure a perfectly tight Joint when the fiat ges or 
surfaces are screwed or bolted together. Sixthty, the employment of a 
mixture of red and white lead for cementing or bedding the glasses or 
lenses in the frames or shields, and for filling in between the edges of the 
glasses or lenses and the frames or shields, Seventhly, the employment of 
a packing of india-rubber between the edge of the glass or lens and the 
frame or shield. EKighthiy, the method of coating the backs of the water- 
chambers of such gauges with enamel, tin, silver, gilt, or any other suitable 
material, for the purpose of lighting up the interior of the water-chamber, 
in order to display the liquid contained therein. Ninthly, the employment 
of an ordinary cone plug cock (or of any other suitable cock or valve) 























screwed into a boss or projection on the back or side of the water-chamber | 


second and similar cock (or valve) at the bottom, these 


at the tep, and 
r communication 


cocks or valves g g 
between the interior of the paug or other vessels to which 
it is attached. ‘Tenthiy, the method of providing for the blowing or clear 
ing out of such gauges by boring through the shell and plug of each or 
either of the said cocks, from the outsice into the water way, so that a 
clear passage into or out of the gauge, or both, may be made when the 
plugs are turned into suitable positions. Eleventhly, the employment, 
where convenient, of additional or supplementary cocks or valves at top and 
bottom of the gauge for clearing the same out when necessary. ‘iwelfthly, 
the method of appiying gauges, constructed with any or all of the foreg 
improvements, directly to boilers or other vessels, without the interposition 
of shut-off cocks or valves of any kind. Thirteenthly, the combination 
with such gauges of a guard to protect the same from injury. Fourteenthly, 
the method of combini two glasses or lenses mounted, as before de- 
scribed, in a single gauge, by placing them opposite each other, and kept at 


a short distance apart by an intermediate frame or otherwise, so that both 







































glasses or lenses, and the water between them, may all be veen through | 


simultaneously, Fifleenthly, the method of connecting a gauge, or vessel 
of any kind, or leading from any other gavge, or vessel of any kind, to any 





part of the gauges made as before-described. Sixteenthly, the method of 
combining two or more of such gauges side by side ; a single frame or shield, 
and a singe back-piece including al! the glasses or Jenses, by preference 
being employed, so that the several indications of these gauges may check 
each other. In the event of injury happening to one glass or lens, the 
water or other liquid may be shut off from the chamber behind it. Seven- 


teenthly, the method of providing against derangement of the glass or lens 
in the event of a vacuum being formed behind it, by causing the mixture 
of red and white lead, or other cement, or india-rubber to be compressed 
between the back of the glass near the edges and the surface to which the 
frame or shield is bolted. Eighteenthly, the method of providing for the 
clearing out of the waterways of the cocks or valves, by forming, opposite 
the same, an aperture through which a wire may be introduced forthe purpose, 
and closing the said aperture by means of a screwed plug, or cover, or other 
suitable contrivance. Ninetcenthly, the employment with such gauges of a 
loose index for indicating the level of the liquid. 
2459. A. Graneur, High Holborn, London, “ Bmbossing press.” —Dated Oth 
October, 180. 
This invention cannot be described without reference to the drawings.— 
Not proceeded with 
2469. G. T. Bot 


? 


FieLp, Lowshborough Paik, Bricton, ** An evaser and pencil 
sharpener.” —A communication —Dated With October, 1860. 

This invention consists in giving the eraser a curved form, mekiz 
convex side with bevel edges, so as to serve sher or polisher 
combining with this curved eraser il sharpener, by forming a cutting 
edve on each side of the shank, making reove, serrated or roughened, for 
finishing the point of the pencil, or sharpening it after the wood is cut 
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. C. BAKEWELL, Haverstock-tervace, Hampstead, “* Furnaces.”—A com- 
munication.—Dated lth October, 1860. 

The patentee claims, First, the construction of the fire chambers of 
reverberatory furnaces for puddling, boiling, or re-heating iron, in which 
coal 1s used as fuel, so as to form at the bottom a contracted receptacle for 
collecting the melted cinder below the point at which the blast of air i 
admitted, in combination with a close air-tight fire chamber bottom, for the 
pur; ose of retaining the cinder in a melted state, so long as it remains in 
the fire chamber, and thus preventing the formation of clinker as described. 
Secondly, the application in the fire chamber of a puddiing, boiling, or re- 
heating furnace, constructed as above described, of a suitable flux, for the 
purpose of keeping the cinder in 9. state of fusion so long as it remains in the 
fire chamber bottom, so as to enable it to run off as it accumulates in the 
manner set forth. Thirdly, the introduction of the blast into the fire 
chamber of a puddling, boiling, or re-heating furnace constructed as before 
described, near the surface of the melted cinder, to heat the air before 
it ascends through the mass of fuel in the fire chamber, and thus increase 
the intensity of the combustion. 

















2474. W. M. Witniams, Handsworth, Stegord, “ Crayons for writing, draw- 
ing, and marking.” —Dated 11th Octover, 1860. } 

This invention consists in the use of magnesia, or the insoluble or nearly 
insoluble compounds ef magnesia, whether natural or artificial, i 
eredients in the compositions or mixtures employed as the basis of cr 
for writing, drawing, and marking.—WNot proceeeed with. 

2476. T. Winson, Birmingham, “ Paper jiles or holders.” —Datcd 11th October, 
isto. 

This invention cannot be described without reference to the drawings. 


2184. R. A. Brooman, Fleet-street, London, ** Machinery for culting cud puck- 
ing cigars.’ —A comnmunication.—Dated 12th Oct bor, 1860. 

The object of this invention is to cut cigars to a given length, and to 
them in boxes ; and the invention consists of the following mecha 
arrangements :—The inventor employs an endless chain or chains, divic 
into compartments, into which the cigars are laid,and in which they are 
held by bands of india-rubber or other suitable material, with their pointed 
or closed ends against a fixed frame. <A circular saw, revolving at a con- 
siderable speed, cuts the urs to an equal length as they successively 
approach the end of the frame, where they are taken hold of by two endless 
bands, and carried and laid into a box below, as hereafter described, while 
the part cut off escapes by a pipe or shoot to a suitable receptacle. The box 
to receive the cigars has a to-and-fro motion imparted to it, corresponding 
in speed to that at which the endless chain moves, so that as one cigar 
leaves the endless bands it becomes deposited in the box. The latter moves 
sufficiently to make room for another, and so on, until the layer is com- 
pleted. The frame on which the box stands is lowered the depth of a cigar, 
by means of a weighted lever and other appliances, when another row of 
cigars is laid on the preceding row, and so on until the box is full. The 
frame on Which the box stands travels on wheels, and carries at its under 
side a rack, into the teeth of which a pinion takes, mounted on a shaft 
carrying a bevel-wheel, in gear with two other wheels receiving motion from 
the main driving-shaft, in such manner that the motion of the endless 
chains carrying the uncut cigars shall be in proportion to the speed at 
which the box to receive the cigars travels. 

2485. W. E. Newton, Chaneery-lane, London, ‘‘ Furniture nails or tacks.” — 
A communication.—Dated 12th Octo, 1860. 

This invention consists in employing in the manufacture of furniture 
nails, and other analogous pointed articles, the processes formerly patented 
by the present inventor for making buttous, In curry ing out the invention 
he makes use of ceramic or other substances or compositions suitable for 
forming the heads of nails, which, if desired, may be ornamented. The 
heads, ornamented or otherwise, are arranged in a frame, the openings or 
holes in the under side of the heads to receive the pins or points being 
uppermost. In each of these holes a small lump of solder is placed, and the 
frame is submitted to such a temperature as will be sufficient to melt the 
solder, The pins or points are arranged in another frame in such a manner 
as to coincide with the holes in the heads, and they are inserted in their 
proper places by turning over the pin frame on the other, and pressing the 
butt ends of the pins into the soft solder.—Not proceeded with, 

2486. W. E. Newtox, Chancery-lane, Loudow, ‘ Fustening Jor window. 
shutters and blinds."—A communicaticn.—Dated 12th October, 18600, 

This invention cannot be described without refercnce to the drawings. 

2489. Bo cad G. Ruoves, Notlinghuia, “ Bituminous pipes, de.” —Dated 12th 
October, 1s60. 

The object of this invention is to manufacture pipes and other articles 
from bitumen. By these improvements a more periectly cylindrical pipe 
can be made, possessing greater strength by reason of tie fabrie not 
becoming carbonised in its passage through the hot pitch, as it may be run 
through the boiling bitumen at greater speed than heretotore, after it has 
been soaked in the tar or other liquid, and by compressing the pipes they 
become harder and tougher, and, consequentiy, they are capable of with- 
standing greater pressure than pipes heretofore made of similar material.— 
Not proceeded with. 

2491. M. Hutcninson, Glasgow, ** Manufacture of lebricating vil.”— Dated 
lth Oetoler, 1860. 

An extension of time for filing the final specification of this invention 
having been petitioned for, the documents relating thereto cannot at picsent 
be seen. 

2405. W. CLarn, Chancery-lane, Loudon, * Lubricating epparatus.”"—A com- 
munietion.—Dated lth Geiober, 1860. 

This invention relates to a new and peculiar arrangement of oil-box for 
railway ei wes, Which lubricates in a self-acting and continuous manner 
the whole extent of the journal of the axle, ‘This improved oil-box is also 
applicable for the lubrication of all other kinds of axies and shatts. The 
peculiar arrangement of ofl-box of this invention consists in the application 
of the journal of a throated disc, iurnished with con- 
is Which, while participating in the rotary motion of 
the journal, ti oil contained in the rescrvoir of the box, and throw 
it into a cavity made in the bearing for the purpose ; from there the eil 
runs on to the journal by conducting holes which communicate with distri- 
buting grooves, spreading the oil equally throughout the surface of the 
journal. The oil may also be made, by a peculiar arrangement of dises, to 
run on to the axle-journal direct, instead of trom the bearing.—ot pro- 







































































ceeded with. 
2406. KR. A. Brooman, Fleet-street, London. ** Lei 3." —A coiiiivnication— 
Dated W3th October, 1860. 

This invention consists in an improved construction of lens for optical 
instruments, designed primarily for use in cameras for taking photograp! 
daguerreotypes, and other pictures, but is also applicable to microscope 
telescopes, and similar instruments. The importance of obtaining a pic 
free from distortion in the camera is well known, as is also that 
securing the laryest field with any given apertare. ‘This improvement over- 
comes the difficulties hitherto experienced in each of Lhese points, producing 
: in which all the lines shall be parallel, and the ticid flat 
pabie of taking ina 
cat an angle as hinety dcyrecs without 




















As We ua 





an imay 
enabling the use of an aperture 
rays of which shall converge at s« 
distorting the image. This is accomplished by making a 
consisting of an achromatic combination of two lenses Which are mcricuses, 
the outer suriaces of which are segments of similar spheres, and which 
lenses are so placed in the con bination that their axes shall coincide, and 
their outer surfaces form portion of a sphere of like diameter. 

































Survey, “An im- 


2497. M. Dravin, Crystal-terrace, Rothe hithe New-road, 
nd un improved 


provement in gymnastic apparatuses known as see-sau 
mode «y vorking the same."—Dated 13th Octol er, 18 
This invention consists, First, in constructing gymnastic apparatuses, 
hnown as *see-saws,” with contrivances for adjusting the same in such 
manner that when the two ends of the see-saw are occupied by unequal 
numbers of children, or other persons, or by persons of unequal weights, 
the rocking beam may be readily brought to baiance about its centre of mo- 
tion. The contrivances which the patentee prefers to employ for this pur- 
pose consist of a rack or racks attached to the bottom of the rocking beam, 
and of corresponding teeth placed upon the axle, on which the rocking 
beam turns, such axle being fitted with a handle for imparting motion to 
it. As the handle is turned (he said beam will be caused to move in one or 
other direction, according to the direction in which the hand’e is turned. 
Although he prefers this arrangement, he does not confine himself thereto, 
as the adjustment of the balance may be efiected by many modified arrange- 
ments. invention consist, Secondiy, in a mode of working see-saws 











by means of cords, or ropes, attached to an upright i 

of the machine, or to any other convenient object, ouch = popenine Ama 
pulled upon by the occupant, or occupants, of the apparatus. He prefers, in 
some cases, to pass the cords, or ropes, round a puiley, or pulleys, for the 
purpose of changing the directions of the same, and of varying the distance 
through which the pull of the occupants may be exerted." ‘ 


2498. H. W. Harpine, Regent-strect, London, “ An improved combined sand= 

wich case ant drinking flask.”"—Lated 13th October, 1860. : 

his invention consists in forming the exterior of the whole case of an 
oblong form, having a division running vertically through its centre : in 
one of these divisions is to be placed the desired liquid, with a screw nozzle 
attached to its upper surface, the other compartment being provided with a 
hinged or sliding door to contain sandwiches and the like. Metallic loops 
may be placed on any suitable part of the case, by which the whole may be 
suspended by a strap either around the neck or body of the wearer.—Not 
proceeded with. i 
2500. T. C. Haywoop, jun., Highbury Park North, “ Ships’ signals for day 

cud night.”—Dated 13th October, 1860. ‘ 

For day signals, in place of the fiags, the inventor employs collapsible 

hollow balls or globes of, say, 18 in. diameter, and made of any light suit- 
able material, adapted to a light metallic or whalebone frame, something 
like an umbrella frame. These collapsible balls are attached to a vertical 
rope or mast, and are provided with strings or cords, whereby their 
collapsible frames may be worked up or down ior the purpose of opening or 
closing the globe, Three, four, or more of these globes or balls may be used 
in combination, and various signals may be made by opening or closing one 
two, or more of them, according to the signal intended to be produced. For 
night signals, instcad of the collapsible balls or globes, he makes use of the 
same nuinber of lamps or lanterns arranged in the same order as the balls ; 
instead of obscuring the light by means of an opaque shutter, and thereby 
altering the combination, he merely alters the colour of any of the lights. 
cither by lowering the same opposite to a coloured glass, or by drawing up 
a coloured glass before the light. It will be understood that, by altering 
the combination of the plain and coloured glasses, a very large variety of 
signals may be produced.—Not proceeded with. ‘ A 














2503. G. F. Goste and F, 8. Heine, London, “ Machinery for crushing 
quart: aad other substances, and for mechanically and chenically extract« 
ig gold srom auviferous stones or soile, and Jor producing si rer, copper, 
sine, lead, ivon, and other metals Jrom Uuir respective ores or impre quated 
liquids.” — Dated 15th October, 1860. : 

These crushing machines ure made of various sizes and plans, according 

to the substances to be pulverised. As a general rule each machine consists 
of a circular trough or troughs, mostly of metal, placed upon any firm level 
base. In these troughs are placed one or more edge runners, sometimes 
peculiarly grooved, with steel facets. In certain cases the patentees make 
one of the fluted edge rollers to perform the part of a first breaker or 
cracker, as well as the first ede crusher, by suspending clear of the trough 
on a separate axle, nearly close to the first lerge wheel, a smaller fluted 
roller rotating the reverse w by means of a wheel pinion, fly, or such 
like. On the top of this pair of reverse rotating fiuted rollers is fixed a 
hopper to carry a quantity of the crude matter to be first broken as the 
stuit gradually descends betwixt the grooved edges of the two crackers 
while the whole machine is going its usual rounds, which progressive 
motion of the prime roller causes the momentum of the quick revolving 
suspended breaker with its heavy fiy-wheel to first break the crude stones 
bones, or other similar matters about the size of eggs, preparatory to the 
advancing heavy edge runners passing over the broken fragments the 
instant they fall in the trough equally distributed all over the bottom 
which, when finally pulverised, are scraped into proper receptacles by hoes 
attached to certain parts of the rotating framework. As the hopper is 
supported upon the axles of the crushing wheels, the heavicr it is loaded 
the more pressure is added to the prime edge crusher, consequently the 
dead weight of the rough matter is here made to greatly assist in powder- 
ing the first cracked pieces the moment they reach the trough before the 
coming rollers. —Not proceeded with. 

2511. W. E. Newton, Chancery-lane, London, “ Tools or machines for the 
manufacture of ceriain kinds of metallic tubes."—A communication.— 
Datet 1th October, 1860. 

This invention cannot be described without reference to the drawings. 
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2515. J. Bent, Newhall-strect, Birmingham, and J. Lucxock, Harborne 
“* Ladies’ clasps,” &e.—Dated 16th October, 1860. , 4 
These improvements in clasps, whether used for connecting ornamental 
fabric or other materials, for ladies’ bracelets, or for connecting and holding 
down ladies’ waist bands or other articles or parts of dress, consist in so con- 
structing the clasp or connector that they may be connected and discon- 
nected without being sewn or otherwise secured to the belt or other articles 
or part of dress desired to be held, and this permits of their being so con- 
structed that, when used as a ladies’ belt clasp, it may be held down to the 
termination of the body or corset of the dress in front, and allow the ends to 
hang gracefully free, and yet capable of being adjusted in the most agreeable 
manner to the size of the waist as required by the wearer. And the paten- 
tees effect this wholly or partly in various ways according to the purpose or 
position of dress required and the width of the bands. 
























2521. J. L. JULLION, Tynemouth, Machinery for meking fences."—A come 
menication.— Dated 16th October, 1860. 

This invention consists of a novel ar 
fences may be made of any length by a combination of wire strands and 
wooden or metal vertical bars, posts, or palings. In carrying out the inven- 
tion, the wire which is to form the strands, and of which the horizontal bars 
of the fence are composed, is wound on pairs of bobbins attached to a rota- 
ting spindle, and arranged in such a manner that the wires may be twisted 
together to form a strand. ‘Two or more of these horizontal strands may be 
employed to form a fence, and the vertical posts, bars, or palings are placed 
between the wires which form the strands, and are, by means of a reciproca- 
ting carriage, pushed firmly up into the angle formed by the junction of the 
two wires, and are held there while the wires are being twisted for the 
purpose of securing the vertical palings or bars in their proper place. As 
the fencing is thus produced, it is drawn forward, and either wound upon a 
work reel or roller, or it may be drawn out of the machine, and cut up into 
convenient and suitable lengths for use.—Not proceeded with. 








ngement of machinery whereby 
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SANKLIN, Bishopsgate-street Within, Loudon, “ Plugs for smoking 
pipes ated 16th October, 1860. ; 

The inventor proposes to make the ordinary solid, conical, or other shaped 
plugs corrugated round the exterior circumference which, when in position, 
comes against the bottom of the interior of the bowl or head of the pipe, for 
the purpose of facilita'ing the absorption of the oil or juice of the tobacco, 
and to make a frce passage for the air or smoke into the stem of the pipe.—- 
—Not proceeded with, 
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2623. F. X. KukLA, Pentonville-road, London, “ Apparatus for heating 
stoves by yas.”—Dated 17th Cetober, 1860. : 
According to this invention the top of the supply pipe is covered by a 
hollow conical or cylindrical vessel, the aperture of which is placed down- 
wards. ‘the said vessel is surrounded by a second larger covered vessel, 
conical or cylindrical, the upper part of which is perforated by numerous 
small iioles ior the yas to pass through. The gas from the supply pipe on 
entering the interior of the said hollow vessel will become greatly expanded 
in voluine by the heat of the same, and will be forced into the space between 
the two vessels and through the said perforations, and is then exposed for 
combustion to a large surface of surrounding atmosphere. By this arrange- 
ment periect combustion of the gas is ensured, and the air which rapidly 
passes through the stove becomes heated to a very high degree. When the 
said appa’ i i ained from voiatile liquids, a wick must 
be substituted in place of the supply pipe hereinbefore mentioned.—Not pro- 
ceeded with. 
25 




















6. J. RipspaLe, Minories, London, “ Dicprovements in apparatus for 
signalling, particula ly applicable to marine enyine-room telegraphs.”— 
Dated With Get ber, i8oo, 

This invention relates to apparatus for signalling, from the deck or other 
part of a ship to the engine room. or from any one place, to any other 
neighbouring place, hy mcans of signals addressed to the eye, combined 


With a warning s iddre-sed to the car, the improvements applying 
to that part of the: i 
ul 
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sparatns which is employed for immediately prod 
signals, and not to these parts which are employed for transmitting 
motion from one plece to another. In this signalling apparatus, the 
inventor eniploys a dise um (one or more) fixed directly upon the main 
ages which ure to be delivered upon the edge or 
circumfercnee of the drum by preference, and exhibiting the same by 
bringing an aperture formed in the casing of the disc 
or drum, so 2s to expose them singly to view as may be required. He 
prefers to place the shaft vertical, and the dise or drum horizontal, but he 
does not Timit himself to this arrangement ; the direct attachment of the 

-¢ or drum to the shaft. and the employment of the parts as before 
described, constitute this part of the invention, in so far as the communica- 
tion of sight signals is concerned. In order to convey 2 warning signal by 
means of sound, he combines with the arrangement before described either 
a steam whistic or a bell or gong. ‘the steam whistle, when that is 
employed, is connected with the shafting of the signalling apparatus, in 
such manner that whenever a new message is prescuted to the aperture, a 
blast from the whistle shall be sounded. When a beil or gong is employed 
he prefers to adopt the following arrangement :—He places upon the main 
shait of the apparatus (supposing it to be upright) a toothed wheel so 
formed and arranged, that on being turned it shall depress one side of a 
rocking frame or lever, upon the other side of which is fixed a hammer or 
striker, so placed as to strike a bell or gong internaliy. The side of the 
frame or lever, upon which the toothed wheel acts, is weighted suffi- 
ciently to cause the hammer to rise from the bell, insiantly the blow is 
struck. Oraspring may be employed. The bell is supported by means of a 
bent arm, which extends from the side of the case and carries the bell at 
its extremity. 
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2527. J. P. Bupp, Swansea, “ Terne plates.”—Dated 17th October, 1860. 

This invention consists in skimming or running the oil or grease and 
scum off the melted metal into pockets or receivers at the sides of the pots 
or vessels used, the upper edges of the pockets or receivers being at or near 
the surface of the metal, so that, when the oi! or grease and scum have been 
removed from off the metal, they cannot return or flow back over the 
melted metal. 

2529. W. E. Newton, Chancery-lane. London, “ Preserving hops, and sitting 
them for stovaye and transportation."—A communication.—Dated 1ith 
October, 1860. 

When the cones or catkins of the hop are first gathered they contain 
more or less moisture from the sap or natural juice of the plant. 
This is removed as much as possible by dripping slowly in a kiln 
at a temperature ranging from 90 deg. Fah. to 110 deg. Fah. 
This low temperature is necessary in order to preserve as much as 
possible the volatile matter of the hop from escaping. The loss of 
moisture will amount to from 10 per cent. to 15 per cent , and when thus 
dried they are ready for the next step in the process. When the hops 
are being gathered from the vines, the inferior catk ns should be saved in a 
separate parcel, and the quantity thus saved should range from 5 Ib to 8 Ib. 
for every 100 lb, that are dried in the kiln. From this inferior quantity a 
strong decoction should be made by steam in a suitable vessel, and so con- 
centrated that the weight will not exceed the loss sustained by those that 
that have been dried in the kiln. The dried hops should now be moistened 
with a sufficient quantity of this decoction to restore the original weight 
before they were dried in the kiln, and immediately after being thus 
moistened they are subjected to the action of a powerful hydraulic press 
forming them into cakes, say of 5 Ib. each, of suitable shape to be made up 
into larger packages, the whole mass ‘being reduced by the above-mentioned 
pressure to about one-fiftieth of the bulk they occupy in the common mode 
of packing. A number of these cakes may be formed into a large packave, 
in which condition they are inclosed in an air-tight case, made of tin or 
other suitable material, and hermetically sealed or otherwise secured,—Not 

















proceed with. 


2581. D. A. Leysuon, Brocknoor, Brierly-hill, ‘* Coating certain forms of 


articles of ivon, steel, or zine.” —Dated Lith October, 1360. 

This invention consists of certain improvements in coating plates, bars, 
wire, or other forms of articles of iron, steel, or zine with lead, in place of 
the ordinary tinning or galvanising. The article to be operated pon, when 
of iron or steel, is first placed, if necessary, in a bath containing muriatic 
acid for the purpose of cleansing. It is then removed to a bath containing 
sal ammoniac in solution, from which it is removed to grids, or grates, in 
an oven or stove for drying. After this it is taken to a bath with a partition 
down a portion of its depth. This divided bath contains molten lead, with 
a sinall portion of zine. The lead on one side of the partition is covered with 
sand, and on the other a lump of sal ammoniac is allowed to float on the 
surface of the lead to attract the dross. Into this last named division of the 
bath the article to be coated is plunged, and, passing under the division, is 
drawn out through the sand. In coating zine articles, the first bath of 
muriatic acid and the drying operation would be omitted, the rest of the 
process being the same. 








2535. G. YounG, Glasgow, “Hemming cud binding gauge for sewing 
muchines.” —Duted \ith October, 1-00, 

Under one modification this hemming gauge consists of a rectangular 
metal plate, having a slot formed in it to admit of its being readily att 
by a screw to the table of the sewing machine. To this plate are bra 
otherwise attached, two blade springs, which extend outwards at right 
angles to the plate ; these springs are of corresponding shape, and they are 
arranged parallel to each other. At the inner ends the springs are sepa- 
rated by an intervening piece of brass to about the extent of a tenth of an 
inch ; but at the free extremities they touch each other. The springs are 
twisted longitudinally so as to form a screw-like figure, the space between 
them forming a spirally-curved path or channei. For hemming purposes 
the springs have two complete turns or twists formed in their length, and to 
effect the proper turning-in of unravelled threads, two small U-shaped 
pieces of metal are soldered to the edges of the springs, at difierent points 
in their length. The hemming gauge is fixed to the table of the machine 
so that the free ends of the twisted springs are in close proximity to the 
needle. The edge of the fabric to be hemmed is passed in between the outer 
ends of the springs, and the edge is kept level with the upper edges of the 
springs. As the cloth ispushed along the curved channel of the gauge, its 
edge is thereby folded under in manner precisely to what is done by a 
sewpstress, The cloth emerges from the ends of the springs where the un- 
folded part is immediately stitched down by the action of the needle, form- 
ing a very neat hem of uniform width throughout.—Not proceeded with. 
























2556. W. Eaves and G. Worstexnoutm, Birmi: gham, “ Screw stocks and 
dies for cutting or forming metal screws.” — Dated 1ith October, Iso, 

This invention consists, under onc modification, in placing the adjustable 
dies into the stock in a radial direction, and fitting on the shoulder of the 
handle next to the movable dies a sliding collar, tlanved at the outer ends 
for receiving set screws, which screws abut against the outer cnd of the 
movable dies, and through this slide and shoulder of the stock a wedve is 
fitted with an adjusting screw, by the turning of which in the diree- 
tion required the collar will be advanced or fixed back so as to press in 
or fill the dies, s 
2639. A. B. Jacout, Kheims, * Water-meicrs.”— Dated 1th Ocloher, 1800. 

This improved meter is composed of a feed chamber receiving water from 
the main, and admitting it to the measuring chamber formed by the adjune 
tion of two concave dishes bolted together so as to constitute a llow 
chamber in which the elastic diaphragin vibrates ; and on either side of the 
said measuring chamber are placed an inlet and an outiet valve, fitted on 
the same stem. In an enlargement of one of the chambers containing these 
valves the patentee prefers placing the mechanism for actuating these 
valves (instead of in the upper part of the meter); the top part of the meter 
is closed with a bonnet or box somewhat similar in shape to the feed- 
chamber, and from which the measured water is expelled. Clock-work and 
dials connected with the nieter by a pipe containing alcohol or other appro- 
priate liquid are employed for registering the amount of water which has 
pass2.1 the meter. 























LOWSKL, Cincinnati, Ohio, US., “ Obtaining of light.”—Partly 
cution.— ated 18th October, 1800. 

This invention relates to a peculiar system or mode of obtaining an 
instantaneous light, suitable for lighting a candle for example, without the 
aid of matches, and consists in the employment of a small frictional electric 
machine, the dise or cylinder of the machine being composed of glass, hard 
india-rubber, or o!her material, but the inventor prefers hard india-rubber 
The frictional rubber or pad is composed of cloth or suitable material, and 
is supplied with a peculiar amalgam ; a rubber or pad may be applied to 
both sides of the disc where considered desirable. The amalgam consists of 
one part by weight of spelter or zine, one part of tin, and one-half part of 
quicksilver. ‘The spelter or zinc is first melted, and the tin is added thereto, 
and well mixed together, after which the mercury is added to the molten 
mass. The whole is then poured on to an iron plate, where it is cooled and 
subsequently reduced to powder in a mortar, and passed through a fine 
sieve. The current of electricity generated by the machine is conducted to 
a vessel containing a mixture of sulphuric alcohol and etheric oil, or other 
equally inflammable fluid, this vessel being insulated. A cotton or other 
wick in this liquid is in connection with a wood or other suitable electrode 
carried by the cover of the vessel. Above the end of the electrode is a 
metal v ire or negative for the purpose of obtaining the electric spark when 
the machine is operated. In using this apparatus for the obtainment of an 
instantaneous light it is simply necessary to impart a sharp turn to the disc 
or cylinder of the electric machine, whereupon the current generated thereby 
is conducted by a suitable conductor through the metal of the vessel, and 
is discharged from the metal socket which contains the electrode. This 
electrode being submitted with the alcoholic sulphur and etheric spirit is 
instantly ignited by the action of the electric spark, and remains ignited as 
~ 4 as is required for obtaining a light for a taper or lamp.—Not proceeded 
wth. 














Iuprovep STEAMBOAT.—A new iron paddle-wheel steamer, named 
the Lord of the Isles, and intended for the station between South- 
ampton, the Isle of Wight, and Portsmouth, had a trial at the mea- 
sured mileon Monday, and on Wednesday she had a preliminary 
run of some hours with a party of the directors and their friends on 
board. The Lord of the Isles was built by the Thames lron Ship- 
building Company, at Blackwall, from a design of Mr. James Ash, 
and her engines, which are of 60 nominal horse-power, were con- 
structed by Mr. John Stewart, of Blackwall. Her length between 
perpendiculars is 130 ft.; extreme breadth, 18 ft. : depth, 7 ft. 6 in.: 
burden, 205 tons builders’ measurement, and she only draws 4 ft. of 
water. At the trial on Monday she ran the measured mile in 
Stokes Bay four times, attaining a mean speed on the first two runs 
of 14:17 knots per hour, and 14°18 on the other two. The design of 
this vessel secures an unusual amount of comfort to passengers, 
accommodation for first and second-class being provided in large 
deck-houses recessed down below the deck, fitted with plate-glass 
windows, and heated by hot-water piy s. This mode of construec- 
tion provides ample ventilation in summer and warmth in winter, 
while passengers can enjoy an uninterrupted view of the scenery 
without exposure to wet or stormy weather. The roof of the deck- 
houses affords a pleasant promenade. The Lord of the Isles is the 
first vessel of a new fleet belonging to the Southampton, Isle of 
Wight, and Portsmouth Improved Steamboat Company, and will 
commence running regularly on the station the week after next. 















IxstirvTion or Crviz Exatneers.—At the last meeting it was 
intimated that a proposal would be made, next Tuesday evening, to 
adjourn until May 28th, so as to avoid holding a meeting on Whit 
Tuesday, The President's annual conversazione will, in that case, 
be held on Tuesday evening, the 4th of June. 

Tue Ironmoncers’ CompaNny.—A_ conversazione was held on 
Wednesday evening in the old and spacious hall of the lron- 
mongers’ Company, in Fenchurch-street. This meeting was the 
first occasion, we believe, on which the exhibition of works of art 
on a large and valuable scale had been undertaken by any of the 
great City companies. The hall presented the appearance of the 
various departments of the South Kensington Museum, all brought 
together and exhibited in one room. The principal objects of 
attraction were the Palissy and Wedgewood ware, and the enamels 
of Limoges; some very unique specimens of ancient arms and 
armour; a few boxes of ancient keys, which threw Chubb and 
Hobbs far into the shade; a judicious selection of illuminated books, 
and a choice collection of engravings. An apartment below was 
devoted to the exhibition of some exquisite models of steam engines 
and locomotives, contributed by Messrs. Maudslay and Sons; and 
much curiosity was manifested to view a large and well-executed 
section of the iron-cased frigate Warrior. s the mode of con- 
struction and the fixing of the iron plates. 

InstiruTion OF ENGINEERS IN ScOTLAND.—An adjourned meeting of 
this institution was held last week in the Philosophical Society's 
Hall, George-street, Glasgow, W. M. Neilson, Esq., in the chair. Mr. 
Anthony Inglis, Glasgow, was unanimously admitted a member of 
the institution. On the question of the election of a secretary 
coming up, Mr. D. Rowan said he regretted exceedingly that Mr. 
Hunt had seen it necessary to resign. He thought they should not 
merely politely accept his resignation, but they ought, from the suc- 
cess which had attended the institution during his secretaryship, ask 
him if he had firmly resolved not to offer himself again for re-election, 
Professor Macquorn Rankine had much pleasure in seconding the 
: Mr. Hunt thanked the gentlemen who had spoken so 
kindly respecting his services; but he had seen it to be his duty to 
continue in his determination not to offer himself as a candidate for 
the office. It was then agreed to leave it to the Council to take what 
means they thought proper, by advertising or otherwise, to obtain 
candidates for the oftice of secretary—the salary, after a division, 
being tixed at the former rate of £100 per annwn. 

Cost or Improving Paris.—A jury has just been sitting to fix the 
indemnities to be paid to the owners and oceupiers of houses in the 
Rues Lavoisier, Rumford, de la Pépiniére, d'Astorg, and de la 
Bienfaisance, which have to be demolished for the Boulevard 
Malesherbes. The highest indemnity accorded was 388,000f., for 
the house No. 9, Rue Rumford, the claim of the owner having been 
455,000f., and the offer of the municipality only 182,000f. Among 
the occupiers, a baker at the corner of the same street, who asked 
for 85,000f., and was offered only 20,000f., obtained 45,000f., and a 
butcher of the Rue d’Astorg, who claimed 70,000f,, and was offered 
only 15,000f., was allowed 30,000f. The same jury fixed indemnities 
for houses in the Rues de Clichy, de St. Lazare, and Blanche, which 
have to be taken for a new church to be dedicated to the Trinity. 
It gave the large sum of 685,000f. for one of these houses, No. 14, 
Rue de Clichy, and a like sum for No. 10 in the same street. For 
one the demand was 879,0U0f., for the other 880,C00f., and the offer 
of the municipality for each was 384,000f. Among the cases of the 
occupiers of this clump of houses the most curious was that of a 
wood-dealer in the Rue de Clichy, who claimed the large sum of 
497,000f., and was offered only 80,000f.; he obtained 75,000f. A 
bathkeeper in the Rue St. Laz . Who asked for 122,275f., and was 
offered not more than 25,0008, was allowed 75,000f., and a coffee- 
house-keeper in the same street, who claimed 125,000f., only obtained 
60, 00f.; the offer of the municipality being 30,000f. The jury like- 
wise disposed of the claims of owners and oceupiers of a nwnber of 
houses in the Rue de Vaugirard to be demolished for improvements. 
For a large house and grounds at No. 11 in that street not less than 
1,084,000f. were demanded; the offer was only 640,000f., and the 
jury awarded 960,0600f, 
2EADFUL Story.— During the drilling of an oil mill at 'Tidione, 
Pennsylvania, recently, a sudden rush of oil, at the rate of 70 
barrels an hour, took place, the stream ascending 41 ft. above the 
surface of the ground. Above this mass of oil the gas or benzine 
rose in a cloud for 50 or 60 ft. All the fires in the neighbourhood 
were immediately extinguished, excepting one 400 yards’ distance. 
The fire from this ited the floating gas, and in a moment the 
whole air was ip roaring flames. As soon as the gas took fire the 
head of the jet of oil was in a furious blaze, and falling like water 
from a fountain over a space 100 ft, in diameter, each drop of oil 
came down a blazing globe of boiling oil. Instantly the ground 
was in a flame, constantly increased and augmented by the falling 
oil. At onee a scene of indescribable horror took place, Scores 
were thrown flat, and for a distance of 20 ft., and numbers horribly 
burnt, rushing blazing from the hell of misfortune, shrieking 
and screaming in their anguish. Just within the circle of the 
flames could be seen four bodies boiling in the seething oil, 
and one man who had been dig r at a ditch to convey 
the oil to a lower part of the round was killed as he 
and could be seen, as he fell over the handle of the spade, 
roasting in the fierce element. Mr. H. Rh. Rouse, a gentle- 
man largely interested in wells in this locality, and whose 
income from them amounted to 1,000 dols. a-day, was standing 
near the pit, and was blown 20 ft. by the explosion, Ile got 
up and ran about 10 or 15 ft. further, and was dragged out by 
two men, and conveyed to a shanty some distance from the well. 
When he arrived not a vestige of clothing was left upon him but 
his stockings and boots. His hair was burnt off, as well as his finger 
nails, his ears, and his eyelids, while the balls of his eyes were 
crisped up to nothingness. In this condition he lived nine hours. 
Mr. Rouse, immediately after the calamity occurred, despatched a 
man for an officer, and made his will, in which it is stipulated that 
50,000 dols. be given to the poor of his county, 20” dols. to each of 
the two men who rescued him from the fire, &c. He died, however, 
without signing the will. Six other persons were immediately 
killed, whose names are not known. In addition, there are skeletons 
of five others visible within the circle of the flame, and as many are 
missing—strangers, who came to witness the operation of the wells. 
It is supposed that a number of others have been burnt to a powder, 
close by the mouth of the well. Some 34 were seriously injured, 
besides other slightly, At the time of the explosion, everything in 
the neighourhood—60 or 70 rods—took fire, and shanties, derricks, 
engine-houses, and dwellings were at once involved in flames. The 
boiler of Dobb's well, 80 rods from the original fire, blew up with a 
tremendous explosion, killing instantly the engineer, Wesley 
Skinner, adding another intensity to the evening's horrors. At this 
time the whole air was on fire. ‘The jet of oil rushing up 40 ft. 
was almost a pillar of livid flame, while the gas above it, to the 
distance of 100 it., was flashing, exploding, dashing towards the 
heavens, and apparently licking the clouds with its furious tongues 
of heat. All this time, during this tremendous combustion, the 
sounds of the explosions and burnings were so tremendous and 
continuous that they could be compared to nothing but the rushing 
of a hurricane or a tornado through the forest. The heat of the fire 
was so intense that no one could approach within 150 ft. without 
scorching their skins or garments. If was the most frightful, and 
yet the grandest pyrotechnical display ever vouchsafed to a huinan 
being. On Friday morning the oil was still rushing up, on fire, 
with the same regularity and speed, throwing, it was calculated, at 
least 100 barrels an hour, covering an immense space with flaming 
oil—a loss to the proprietors of the well of from 20,000 dols. to 
25,000 dols. daily. No human power can extinguish the flames, 
and the oil must burn until the well is exhausted. No pen can 
describe its fierceness—uo tongue can describe the magnitude of 
its horrors! ‘The following wells, with machinery, were burned, 
with the accompanying estimated loss of oil :—Wadsworth’s well, 
800 barrels daily; Dobb’s well, 250 barrels daily; Van Andon’s 
well, 100 barrels daily; T. Morian’s well, 250 barrels daily; 
ay and Merrick’s well, about 2,500 barrels daily.—Buffalo 

ourver. 











































































THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS, 

(From our own Correspondent.) 

Sreapy Trave tw Best Iron: The De scriptions in Demand—AnticI- 
PATIONS IN Revation to tHe American Crvin War — Pie-1Rron 
Trave: Great Reduction in Make—Tux Depression ar Brstox— 
Coat Traps — GeveraL Manuracrurina Trapes — Farvures— 
New Lock axp Botr Works 1x Birwincuam — Tus Wotver- 
HAMPTON STRIKE — Vervicr or “MANSLAUGHTER” AGAINST A 
Dogey. 

Tue first-class malleable ironmakers continue to report a steady, 

though quiet trade, on account of the home market, and at prices 

only a little below the standard rates. Good boiler plate orders are 
coming in from Yorkshire and Lancashire, and boat plates of a good 
quality are in demand from Lancashire and the Clyde. There is 
also a tolerable amount of work being done in plates for galvanising 
for different parts of England, and also Glasgow. A tolerable trade is 
also being done in girder and other iron for railway bridges; and the 
order for tyres and axles spoken of last week afford tolerably 
cheerful prospects in that department, about Wednesbury in parti- 
cular, for some time to come. In cases, however, where quality is 
not of the last importance, the complaints are very loud as to the 
fewness of the orders, The very painful state of things which exist 
on the other side of the Atlantic has entirely closed the American 
trade. No orders are now coming in; andif they were, much de- 
liberation would take place before they were executed, even for 
some of the hitherto first-class customers of the northern states, 

The most serious aspect of the question relates to the probable 

safety of the debts now owing by customers in the States, The ut- 

most anxiety is displayed to get the latest intelligence brought by the 
mails, and the regrets are universal that we have not now tho 
advantage of a telegraphic communication with New York. 

The pig-iron trade continues to suffer from the competition of 
foreign makers, and the hitherto small quantity made is being yet 
further reduced. No fewer than seven blast furnaces have been put 
out in the past six months by one firm alone, namely, that of 
Mr. 8. H. Blackwell, four at Bilston, and three at Russell's Hall. 
Altogether there are now seventeen furnaces inoperative, out of 
twenty-eight in Bilston alone, eleven through bad trade and six 
through failures. There are also, in the same town, four mills and 
forges silent. And in Bilston, within the past six months, no fewer 
than twenty-five coal and stone pits have ceased to be worked from 
one or other of the above-mentioned causes, 

The coal trade keeps comparatively buoyant and, with few ex- 
ceptions, prices are well maintained, This is chiefly owing to the 
great quantity that is being sent off by the various railways to dif- 
ferent parts of the country. Inferior productions are, however, dull, 
and it is expected they will remain so until the approach of another 
winter, 

In relation to the general manufacturing trades it may be said 
that, as compared with last week, there is in Birmingham no im- 
provement whatever. At many of the principal manufactories the 
men are not working more than three-fourths time, and the general 
tone is indicative of depression quite unusual at this season. The 
tube makers and edge-tool makers are pretty busy, but the bulk of 
the trades are almost without any movement but the slightest 
reaction being apparent; not only that, but everybody appears to be 
prepared for a bad summer trade. 

‘The metal trades are characterised by increased activity. The tin 
standard has gone up since the advance in the price of that metal, 
and another rise is regarded as not improbable. ‘The copper market 
is in much the same state; the price is undoubtedly firmer, and the 
sinelters’ agents are evidently somewhat cautious as to the quantities 
they sell,—this, too, in the absence of any pressing demand; but 
some of the large consumers of copper are doing an increased trade, 
The price is likely to continue firm, whilst the increased ease in the 
Money Market will have a tendency to bring about a rise, 

An adjourned meeting of the creditors of Mr, Jonathan Ketley, 
railway-carriage builder of the Soho, near Birmingham, was held on 
Thursday. An offer was made.of a compensation of 8s, 6d. in the 
pound, 5s. to be guaranteed and payable in four months; the residue 
unguaranteed, 1s. and 6d, in twelve months, 1s. in eighteen months, 
another 1s. in two years. Most of the creditors assented, and propo- 
sals as above given will be tiled forthe consideration of the creditors 
at the second meeting under the private arrangement petition. 

The Oxford Gas Light and Coke Company announced last week 
that, from and after the 25th of March last, the price of their gas will 
be ds. Gd. per 1,000 cubic feet, instead of 5s. 

Several conferences in reference to the engineering department of 
Queen’s College, Birmingham, called by the Dean of the Faculty, 
have been held during the last two months, attended by Mr. Sampson 
Lloyd (Wednesbury), Mr, J. E. Cleft, Professors Poulton, Anderson, 
Chamberlain, Sands Cox, Beckett, and Rodgers, have resulted 
in the complete reorganisation of that department. At a meeting of 
the Couneil of the College held on Tuesday last, the election of 
Mr. Henry Rodgers, of London, as Professor of Civil Engineering, 
was confirmed; and Mr. Henry Beckett, F.G.8,,of Wolverhampton, 
was appointed Professor of Practical or Applied Geology. Professor 
Beckett's extensive knowledge of the mining operations of the district, 
based on scientific principles, are well known far and near, whilst the 
extensive engineering operations connected with the Swedish rail- 
way entrusted to Professor Rodgers must at once demonstrate the 
importance of his appointment to the College and district. The 
mathematical division of the lectures will be delivered by Professor 
the Rev. William Poulton, M.A., St. John’s College, Cambridge, and 
Professor Anderson will undertake the course of Practical Chemistry, 
and also the lectures on Descriptive Cieology. 

The adjourned meeting of the creditors of Mr. Joseph Bull, of the 
Ravensdale lronworks, North Staffordshire, was held on Friday, at 
Stoke-upon-T'rent. The report of the committee appointed to 
investigate the concern was to the effect that bankruptcy was not 
necessary for the purpose of contesting the claim of the second 
mortgages. The committee left it to the creditors to decide whether 
the estate should go into bankruptcy, or be wound up under the 
private petition already filed. On the proposition of the representa- 
tives of the North Staffordshire Lron Company, and of Messrs. Dawes, 
ironmasters, it was determined that the estate should be wound up 
under an assignment forthe benefit of the creditors, to be carried out 
under the petition for private arrangement already filed by Mr. Bull. 

A verdict of manslaughter was returned on Saturday against a 
“dd ” in the Deeptield Colliery, the property of Mr. Phillip 
Williams, near Wolverhampton. ‘T'wo colliers were killed by a fall 
of coal in a working nine yards wide, and where there was a “ slip,” 
but which was, nevertheless, untimbered. Mr. Goot, inspector, 
deposed that the place was too wide to work without timber, and his 
opinion was supported by other scientific witnesses, Mr, Baker, 
therefore, concluded that the ordinary precautions to make the place 
safe had not been taken by the doggy. 















































NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 

Norruern Matrers: The Tyne Improvement Bill: Bythe and Tyne 
Railway Extension: Trade on Tyneside, §c.—'Tue Dock Works at 
Liverroo.: Further Details—Sewerace Works ar Srratrorp 
Ano West Ham—Raimtway Marrers ano THe CENsUS IN THE 
Eastern Counties—Tue Census iy tue Nortu ov Encuann— 
Artuntery, &c., ror Tae AmenicaNn ComMBATANTS — SHErriELp 
Trape—Tue Ramway Enomwse Drivers AND THEIR SHorTer 
Hovrs or Lazovur Movement—Prorosep New Excnanag art 
Liverroo.—Sreertne Sues: Model on View at Manchester— 
Coan Prr Wiping Enxatnes: Apparatus to Prevent Over-winding. 





We will commence with the North. The Tyne Improvement Bill, 
which also contemplates the construction of docks at the Low 
Lights, has passed the Parliamentary Committee, to whom it was 
referred. The case for the promoters was ably stated by Mr. Ure, 
the engineer of the Tyne Commission, who, commencing life as a 
pupil of the late Mr. Rendel, was engaged for seven years in carr 
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ing out improvements on the Clyde. Mr. Ure deposed in his evi- 
dence :—* Since 1858 I have been chief engineer for carrying out 
the improvements on the Tyne, and I have been engaged in inves- 
tigating its capabilities for further improvement. There is a great 
deal still to be done to the river, and if it is not done, the river can- 
not be maintained in a condition to accommodate ships of a large 
burden. We propose to remove the old bridge, which at present 
will only allow lighters to pass under it, and to substitute a bridge 
with two swings in the centre, so that all vessel ) 
through which can pass under the High Level Bridge. The bar 
at the mouth of the river is to be removed; banks which are 
now dry along the course of the river, both above and below 
bridge, are to be removed, so as to create a thoroughly navigable 
channel ; and dredging will be carried on to the amount of 
some 25,000,000 tons, or 60,000,900 cubic yards. The effect 
of these works will be to create a thorough tide up and down 
the river, which will make it easier to take a large ship round the 
bends. When the bridge is removed, and the channel improved, it 
will be possible to take sailing vessels of 400 or 500tons, and steamers 
of 1,000 tons, above bridge, and to build ships of any size there. 
At present any goods which are going seaward from above bridge 
have to be shipped on board keels and carried down to Shields 
Harbour, and thereSput on board seagoing vessels. The total 
expense of the proposed river works will be £930,500, thus divided 
—From the sea to the Northumberland Dock, £113,300; from there 
to Newcastle, £278,000: Newcastle Bridge, £50,000; to Scotswood 
Suspension Bridge, £124,000; and thence to the boundary line of 
the Commissioners, £207,800. I add 10 per cent., or £77,430, for 
contingencies, and £98,900 for land, which make up the total I have 
mentioned. My plans have been approved by the Admiralty, and I 
believe, if carried out, they will greatly facilitate the trade of the 
Tyne. I have given my earnest attention to the question of erect- 
ing a dock on the river, and I believe the best site that could be 
selected is at Tynemouth. The effect of the construction of the 
piers will be to still the deep waters sufficiently to allow a dock to 
be made there. The great advantage of that site is, that all vessels 
going in there would be saved the danger of passing through the 
crowded part of the river between North and South Shields. 1 have 
known as many as 900 vessels in one harbour, and 400 in the 
other, at one time. The whole cost of the docks would be about 
£550,000, which would give about 48 acres of water way, 10 acres 
of wharves, and 15 acres of standing room. Mr. Vere was 
cross-examined by Mr. Loch, who appeared for certain coal- 
owners and others in opposition to the bill; and, in reply to the 
question put by the learned counsel, he stated that the extent of the 
Northumberland Dock was 45 acres, though only 29 acres was a 
bona fide deep-water dock, The Northumberland Dock was 23 ft. 
deep on the sill in the spring tides. The largest collier which had 
yet gone in drew 21 ft., but in neap tides he expected that she could 
not have gone out. He should not be surprised to hear that a vessel 
of 60 keels was in the Northumberland Dock. The Northumberland 
Dock was certainly not worked to its full capacity at present. About 
half-a-million tons of coal per annum were shipped there, while the 
dock was capable of working two millions. Mr, Loch addressed the 
committee at great length in opposition to the bill, contending that the 
proposed works were annecessary, and, to a great extent, impracti- 
cable. ‘The committee, however, came to the decision already stated. 
The preamble of the Blythe and ‘'yne Railway Extension Bill has 
also been declared proved. By this Bill an independent line can be 
made from the sea-side to Neweastle, and a step will be made towards 
directly connecting Neweastle and Shields with the iron and coal- 
fields of North Tyne and the manufacturing districts of Hawick and 
Galashiels. The great contest of the district has yet to come off, or, 
at any rate, is not decided at the time of this present writing, viz., the 
struggle for the line known as the Derwent Valley (promoted by the 
Londonand North-Western, who stretch their giant arms north, south, 
east, and west), and the amalgamation attempted hitherto unsuccess- 
fully by the North Eastern and Carlisle companies, Trade in Tyneside 
is pretty good, all things considered, and that is saying a good deal in 
these dull grumbling times. A 60-ton crane erected on the quayside 
at Newcastle has just been tested under the direction of Mr. Bryson, 
town surveyor. In the first trial, 50 tons of pig-iron were swung 
the entire cireuit of the roller path, and, on a second occasion, a 
weight, somewhat exceeding 60 tons, was lifted without the least 
indication of stress. 

We return to the important dock works at Liverpool, of which 
some particulars were afforded last week. The walls of the Half- 
tide Dock have been built all around to their full height, and the 
coping has been laid. The building operations on this dock may, 
therefore, be regarded as almost complete. The 60-ft. entrance canal 
from the Low-water Basin is completed, and the retaining gates are 
made and put up. The two narrow entrances from the basin to this 
dock are far advanced towards completion. ‘These are intended for 
flats, barges, and other river craft, and may be worked at even less 
than half-tide. The 80-ft communication between the Half-tide and 
the Canada Docks has yet to be completed. The same may be said 
of a communication 20 ft. wide near the north-east corner of the 
Half-tide Dock, leading into a temporary dock connected with the 
timber-pond, and lying on the west side of the railway, communi- 
eating with the 400-ft. jetty. The eastern quay space of this tem- 
porary dock is about 5v0 ft. long, and it will be furnished with a 
railway siding. The north or larger Carriers’ Dock is well forward, 
It is nearly all excavated. The north wall is built up to a con- 
siderable height for nearly half its length: its western end to its full 
height and coped. ‘The passage from the Half-tide Dock is com- 
pleted so far as building goes, and its enclosing gates has been made 
and put up. ‘The south or smaller Carriers’ Dock is nearly in a 
similar state of forwardness. ‘Che amount of additional dock and 
transit, as well as storage accommodation to be afforded by these 
works will be readily apparent. There is the timber-pond ‘and its 
basin of nearly 70 acres, besides the water space in the Carrier's and 
Half-tide Docks of 8 acres 2,056 yards. The lineal amount of 
quay space will be 1,620 yards, and the total quay area about 
12 acres. The land to be appropriated for the storage of timber, of 
which a portion isin use, is about 40 acres. The steam-shipping 
trade has long been clamorous for additional accommodation, and 
this is to be provided in a dock consisting of a basin containing 
6 acres 3,738 yards of water space, opening into, and running almost 
direct east from the east quay wall of the Huskisson Dock, con- 
tiguous to the north boundary wall of the Sandon Graving Docks. 
This large basin, which runs eastward nearly as far as the line of 
Regent-road, is 1,180 ft. in length by a width of 250 ft., thas pre- 
senting a lineal quay space of 2,610 ft. The amount of aceommo- 
dation which such a basin will afford may be estimated in various 
ways; probably one of the most readily comprehended will be to 
compare its size with that of the largest steamers in practical com- 
mercial use. The Persia, the largest steamship afloat, with the ex- 
ception of the Great Eastern, is 390 ft. in length over all, so that 
three steamers as large as the Persia could be laid alongside of each 
of its longitudinal quays in other words, six ships as large as the 
Persia, could be accommodated with quay berths in this basin; or 
four as large as the Scotia (now being built for the owners of the 
Persia), which is to be 450 ft. in length, together with two of the 
other American Royal Mail steamers, could be ranged along the 
quay walls, The construction of the dock is now far advanced. 
Nearly the whole of the walls have been built up to their full height, 
The coping is laid along nearly the whole length of the walls, 
except a small portion at the extreme west end, where they open 
upon the Huskisson Dock, to effect an opening into which will be 
a laborious as well as difficult process. Both the north and south 
quays of this capacious basin are to be covered by ranges of 
shedding one storey high, about 1,000 ft. in length, by 85 ft. 
wide on the south, and 85 ft. wide on the north sides. 
The great topic at Stratford continues to be sewers, and it is a 
happy circumstance that the public mind is at last fully arcused to 
the importance of the subject. The main sewer from Stratford 
Broadway to Bow Bridge is nearly completed, the contractors having 
stipulated to finish that portion of the works during the current 
month, The mechanical works will be completed in August, and 
the house connexion will then be commenced. With regard to 




















the great Metropolitan sewer, we read :—The works connected with 
the above sewer in West Ham parish have hitherto been principally 
contined to Plaistow and the district extending to West Ham Abbey. 
The excavations now extend over a considerable distance, and the 
depth of the cuttings averages from 14 ft. to 15 ft. below the surface 
of the high road. The works at the outlet at Barking Creek will be 
first completed; subsequently the two tunnels will extend from that 
spot to Stratford, forming a junction at Bow. 

Attention has more than once been called in this department of 
Tue Enciverr to the absurd tendency manifested by certain parties 
in the Eastern district to promote a number of almost useless new 
lines of railway. There are at this present time a whole group of 
schemes, under the consideration of Parliament, and the public 
interests would suffer very little if a clear sweep were made of the 
whole batch. Perhaps this will be considered a “ sweeping” assertion, 
but the circumstances revealed by the recent census may be quoted 
in supportof it. The official figures, which have now been made public, 
to a great extent show that the agricultural population of Lincoln- 
shire, Cambridgeshire, Essex, Suffolk, Norfolk, &c., is completely 
stationary, if not retrograding, and many of the towns show but a 
feeble increase, Colchester having only advanced 1,300 (exclusive of 
the camp formed a few years since), while Cambridge has retro- 
graded 1,400, and Bury St. Edmunds, 600. Yet to this last town last 
year it was proposed to establish all kinds of communications, in- 
cluding a direct line to the metropolis! The ordinary stock of the 
existing Eastern Counties’ system of lines, upon which so many 
millions have been expended, now stands at 49, or just one-half the 
par price. This is due to the capital error committed in former 
years of treating a stagnant agricultural district as if it was another 
North of England rapidly growing in wealth and population. If the 
Eastern Counties’ directors are wise—and they really seem to be 
acting on the policy already—they will not make a mile of new line 
for the next five years; or, at any rate, until they can pay a minimum 
dividend of 4 per cent. on their ordinary shares. As for the pro- 
moters of new lines they will probably not make much more rapid 
progress than the Colne Valley scheme—which is to be to sume 
extent supported by the London and North Western—which has 
been advancing in its construction at the rate of about ten miles in 
four years. 

The tide of population, which, as will be gathered from the pre- 
ceding remarks, is all but stationary in the rural provinces, is rapidly 
advancing in the manufacturing districts. ‘The population of Brad- 
ford, it is true, has only increased from 103,00 to 106,000, but at 
Leeds the numbers have advanced from 171,000 to 205,000, and at 
Sheffield there has been a still greater augmentation. At Hull the 
population has increased from 80,000 to 107,000; at Barnsley, from 
15,000 to 18,000; at York, from 36,000 to 40,000; and other towns 
in Lancashire and Yorkshire, too numerous to recapitulate, ina more 
or less rapid ratio. 

On Sunday a large number of the North of England railway 
engine drivers and firemen had a meeting at Manchester for the 
purpose of considering what course should be adopied in reference 
to their movement for obtaining shorter periods of labour. The 
chairman stated that since a recent deputation waited upon Mr. 
Milner Gibson, and since that right hon. gentleman's answer to a 
question from Mr. Bentinck in the House of Commons, as to what 
it was the Engine Drivers’ Association wanted, he (the chairman) 
had been charged with having “sold” the Engine Driver's Associa- 
tion. Indeed, he had been threatened with death and vengeance, 
the charge against him being that he had told Mr. Gibson that the 
men would accept reduced wages for shorter hours. This accusation 
was as ridiculous as it was false. ‘The fact was that Mr. Gibson had 
misunderstood entirely what had been said to him. He was not going 
to charge Mr. Gibson with wilfully misrepresenting that which had 
been said, but he must say that he was astonished how such a man 
could make so great a mistake. What he (the chairman) said to 
Mr. Gibson was, that the men did not wish to work the extra hours, 
for which they were specially paid for overtime, and not that the men 
were willing to accept “ reduced wages.” He trusted that Mr. Gibson 
would, at the very first opportunity, take occasion to correct the 
erroneous impression which his words “ reduced wages” had created, 
not only in the minds of the public and the House of Commons, but 
among the members of their association. With regard to the course 
the engine drivers should now pursue the committee wished to have 
the opinion of those present, namely, whether they should call a 
general meeting of the delegates from the various districts, or whether 
they should instruct their solicitor to draw up a Bill for presentation 
to the House of Commons at an early date. After a long discussion 
it was resolved—“ That this meeting, having heard the corre- 
spondence between the association and the Right Hon. T, M. Gibson, 
M.P., believe that the deputation did not recommend a reduction of 
wages, but said that they were willing to forego the extra payment 
for extra hours; and this meeting recommends that, inasmuch as the 
Board of Trade will not assist the men in the cause, Mr. Southam be 
requested immediately to draw up a Bill for presentation to Parlia- 
ment, and that a copy thereof be sent to each district for the purpose 
of ascertaining the opinions of the various members upon the several 
clauses of the said Bill.” 

The erection of a new exchange is proposed in Liverpool. The 
outlay contemplated is £360,000, of which £310,000 has been already 
subscribed in shares. ‘The present exchange was built in 1801, 
when the tonnage of the port was 500,000 tons, while last year it 
amounted to 5,000,000 tons. 

The Manchester Guardian describes a model of an invention— 

now on exhibition in that city—designed to supersede the ordinary 
steering-wheel in large ships, and to replace it by an apparatus 
worked by one man with one hand, and which may be placed in 
any part of the vessel. ‘he idea is to work the rudder by means 
of acylinder and piston, the cylinder running on the piston in the 
same manner as in Condy’s steam hammer, and the motive power 
may be either steam, water, or air. ‘The rudder is thus readily 
moved either way by merely turning a tap so as to admit the steam 
or water (if hydraulic pressure be used) as required. The following 
are the advantages claimed by the inventor:—1. The man steering 
can be placed in any prominent or commanding position in the 
vessel; for instance, on the forecastle, or bridge in paddle-steamers, 
—2. Perfect safety to the man as regards life and limb.—3. Greater 
power than obtainable by the present most approved methods.— 4. It 
admits of being used either by manual, hydraulic, steam, or pneu- 
matic power.—5. It is perfectly noiseless.—6, Its cost not more than 
the present most improved modes of steering.—7. By giving the 
man steering more facility to see and avoid any approaching 
danger or impediment (from being placed in a position to see for 
himself, without the medium of signals or verbal communications), 
it will greatly enhance the chances of safety to vessel and cargo, and 
must eventually have a decided effect in reducing the premiums for 
insurance.—8. Its small liability to derangement is also an advan- 
tage. 
Mr. Whitehead has exhibited, to the members of the Manchester 
Geological Society, a model of an invention designed to prevent 
over-winding in coal-pits. The model represented a winding 
engine, and it was so contrived that when a certain number of 
revolutions (to be regulated by the depth of the pit) had been per- 
formed, and when the cage consequently might be supposed to have 
reached the top, a brake suddenly descended and effectually pre- 
vented any further winding, in case the engine driver should have 
neglected to stop the engine at the proper time; if he had not neg- 
lected this the brake was not brought into action. ‘The model was 
generally approved of. 

It is stated that agents arrived from America on Saturday by the 
Persia to purchase rifled cannon of the Armstrong, Clay, and Blakely 
patterns, besides 200,000 rifles and revolvers, for immediate ship- 
ment. It is an ill wind that blows nobody good. 

The shocking tidings from America have not exercised any imme- 
diate adverse influence on Sheffield trade, business with the States 
having been long restricted within the narrowest possible limits. 
The home trade exhibits symptoms of a revival, and some houses 
are receiving moderate orders, both for manufactured goods and 
steel, 
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Rais remain very dull, and prices without alteration. 

Scorcu Pig Inox.—The market has given way during the week to the 
extent of 1s. per ton, the closing price in Glasgow being now 47s. ¢d. for 
cash, and 48s. 6d. 3 months open. Mixed Nos. warrants, 

SPELTER in moderate request at £18 5s. to £18 7s. 6d. on the spot. 

Copper continues firm, and a good business doing at current rates. 

Leap in fair request. 

Tix.—There is less demand for both English and foreign, which have, if 
anything, a downward tendency. Banca is quoted £125 and £129, and fine 
Straits may be had for £124. 

‘TIN-PLATES are not so firm as last week, and may be had on somewhat 


easier terms. . 
MOATE AND CO., 65, Old Broad-street, London. 
May 9th, 1861. 
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GLascGow, 8th May, 1861. 

Since this day week the market has steadily declined from 48s. 6d. to 
47s. 6d. cash, which has been accepted to-day, closing buyers, sellers 
47s. Tid. 

The tightening of the money market has prompted considerable realisa- 
tions. 

In shipping the trade is very steady, and with a good deman4. 

Exports last week were 14,734 tons, against 13,273 tons in the correspond- 
ing week last year. 
Suaw, Tuomson, and Moore, Metal Brokers. 








ENGINEERING AT THE AcApEMy.—The first engineering drawing 
ever admitted to the Exhibition of the Royal Academy now adorns 
its walls. No. 912 on the catalogue is a magnificent sheet, com- 
prising longitudinal elevation, half breadth and body plans, midship 
and six other transverse sections, and a complete longitudinal 
section, of the British and North American Royal Mail steamship 
Persia, constructed by Messrs. Robert Napier and Sons, Glasgow. 
The whole is drawn accurately to scale, and finished, in the highest 
style of engineering drawing, in water colour. The artist (and we 
presume the Academicians will accord the title, the Council having 
unanimously agreed upon the admission of his work) is Mr. David 
Kirkaldy, a gentleman connected with the Messrs. Napiers’ esta- 
blishment. He commenced his drawing about a year after the 
Persia had entered upon her regular service in the Cunard line, and 
the work was prosecuted in “spare hours,” or the short daily in- 
tervals of leisure which his engagement at the Lancefield Foundry 
afforded him. Being completed only in June last, the drawing 
occupied, therefore, about three years and a-half in its progress, 
although the actual time expended upon it did not, probably, exceed 
three or four months. It is enough to say that, as a mere work of 
art, Mr. Kirkaldy’s drawing is one of unusual excellence, else it 
would hardly have gained admission to the Exhibition of the 
Academy. ‘The splendour of the colouring in the mass, the minute- 
ness and distinctness of detail, and the artistic treatment of light 
and shadow, and of distance in the sections, are far beyond anything 
generally seen in first-class drawings of this kind. We recollect 
the admiration with which we first saw Mr. John Maxton’s series of 
finished water-colour elevations, plans, and sections of the Great Eastern 
steamship, a series filling a mammoth portfolio, in Mr. Scott Russell's 
office. They were superb, but we should prefer to make no com- 
parison between them and the work now under notice. Mr. 
Kirkaldy, some years ago, made a drawing of the Cunard steamer 
Europa, the hull of which vessel was built by the late Mr. Wood, of 
Port Glasgow, and the engines by the Messrs. Napiers. At the 
Paris Exhibition of 1855, to which this drawing was sent, a gold 
medal was awarded to the Messrs. Napiers, who exhibited it, and a 
bronze medal was specially awarded to Mr. Kirkaldy. Had he 
exhibited the drawing in his own name, whatever medal might have 
been awarded would, of course, have been his own. , he present 
drawing (of the Persia), if Mr. Kirkaldy would allow it to pass out 
of his hands, would form an appropriate addition to the already 
magnificent collection of art treasures at Lancefield House, the 
residence of Mr. Robert Napier. 
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SOCIETY OF ENGINEERS. | 
May 6th, 1861. 
James Amos, Esq., in the Chair. 
ABSTRACT OF DISCUSSION UPON A PAPER ON STEAM 
SUPERHEATING APPARATUS. 
By Mr. Perry F. Nersey. 


Pursuant to promise the author of the paper proceeded to lay 
before the meeting the particulars of Beardmore and Galloway's | 
Boiler and apparatus for superheating steam, represented in the 
accompanying diagram —The boiler shown was of 100 nominal 
horse-power, and contained 174 tubes 5 ft. long and 3 in. outside | 
diameter. It had three fire-places, each 8 ft. 4 in. wide by 3 ft. 8 in. | 
high, the fire bars were 7 ft. long, diameter of funnel 3 ft. 6 in. | 
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In construction the superheating apparatus somewhat resembled 
Mr. Penn's, but was placed in the uptake instead of in the smoke 
box, as Penn’s was. It consisted of two chambers communicating 
by means of 102 tubes 5 ft. 6 in. long and 3 in. outside diameter, 
arranged in two sets or faggots. The steam from the boiler entered 
at the top of the right hand superheating chamber, which was 
divided half way down, so that the steam was thereby directed along 
the upper set of tubes to the left hand chamber, returning along the 
lower set of tubes to the lower half of the right hand chamber from 
whence it was conducted by the steam pipe to the engines. 

The temperature of the steam was from 350 deg. to 360 deg., 
and it was used unmixed. The amount of saving in fuel effected 
was 25 per cent. The packing used was of rubber and canvas made 
by Mr. Cone, and was found to answer perfectly. No trouble what- 
ever was experienced with the slides faces or pistons. The 
superheaters had been applied to numerous large steam vessels and 
had been at work in some of them for upwards of two years, having 
answered in a very satisfactory manner. 











The author then noticed Wethered’s apparatus for using combined 
steam, which was described as consisting of two pipes leading from 
the steam chest of the boiler to a chamber or reservoir placed inter- 
mediately between the boiler and the engines. One of the two pipes 
passed direct to the chamber conducting thereto ordinary or plain 
steam. The other pipe on its way to the chamber was made to pass 
through the furnace, the steam conveyed by it, therefore, was highly 
dried or surcharged. The contents of each pipe became mixed in 
the intermediate chamber, thus the steam was supplied to the 
cylinders at an increased temperature upon that of the boiler steam, 
such increase being determined by the relative volumes of wet and 
dry steam. With a 12 horse-power engine it had been found that 
with a steam pipe 22 in. diameter by 9 ft.6 in. long, and a sur- 
charging pipe 14 in. diameter by 10 ft. long, all the advantages 
resulting from the use of saturated and superheated steam in combi 
nation were obtained. 

In connection with the subject the author introduced Ramsden’s 
patent boiler as being one likely to effect a great saving in fuel, and 
at the same time to superheat the steam to a considerable extent. 

This boiler, or group of boilers (see drawing), was formed by 
constructing chambers having one side flat and the other sides and 


| 100 lb, pressure. 








ends semicircular. These chambers were placed upright and con- 
nected together in pairs, with their flat faces opposite, by horizoutal 
water tubes. They had also communication with each other at the 
bottom by pipes, thus a free circulation of water throughout the | 


group was kept up. The chambers were connected at the top by 
cylindrical steam chambers, which were exposed to the influence of 
the heated vapours from the furnace. The steam was transmitted 
thence to the engines along steam pipes carried through the uptake, 
by which it became further dried or superheated. 

One of these boilers had been constructed by Messrs. Horton and 
Son, of Liverpool, and was at Glasgow, and nearly completed 
fitting on board the Auralia, a new screw steamer of 1,800 tons, 
fitted with engines having four cylinders of 43 in. diameter, and 
2 ft. Gin. stroke. All the cylinders were to be worked with steam at 
There were two pieces of boiler which had been 
tested to 210 lb. water pressure. Each piece was composed of five 
pairs of chambers, having thirty-five tubes, being in the total for 
two boilers 350 tubes of 6 in. external diameter by 6 ft. 3 in. long, 
and having an area of 144 ft. of grate surface. The boiler was 





























enclosed in a casing, and it was not intended to apply any special 
superheating apparatus until the effect of exposing the whole upper 
rt of the boiler to heat had been ascertained. 

The object sought by Mr. Ramsden in designing this boiler was 
to provide one of sufficient strength to safely carry at least 100 Ib, 
pressure, and which should be simple in construction and offer 
facilities for examination and cleaning in the event of having to 
fall back upon sea water for feeding, and which should, at the same 
time, be of such outward form as would be suited to the boiler space 
usually given in steam ships. 

A lengthened discussion upon the paper then ensued, after which 
Mr. Riley read a paper upon the manufacture of iron, which will be 
continued at the next meeting. 








ROYAL INSTITUTION OF GREAT BRITAIN, 
Friday, April 12th, 1861. ° 
Wituiam Rosert Grove, Esq., M.A., Q.C., F.R.S., Vice-President, 
in the Chair. 
ON THE APPLICATION OF THE LAW OF THE CONSERVATION OF 
FORCE TO ORGANIC NATURE 
By Professor Hetmunourz, F.R.S. 

THE most important progress in natural philosophy by which the 
present century is distinguished has been the discovery of a general 
Jaw which embraces and rules all the various branches of physics and 
chemistry. This law is of as much importance for the highest specu- 
lations on the nature of forces, as for immediate and practical ques- 
tions in the construction of machines. ‘This law, at presen t, is com- 
monly known by the name of “the principle of the conservation of 
force.” It might be better, perhaps, to eall it, with Mr. Rankine, 
“the conservation of energy,” because it does not relate to that which 
we call commonly intensity of force; it does not mean that the 
intensity of the natural forces is constant, but it relates more to the 
whole amount of power which can be gained by any natural process, 
and by which a certain amount of work can be done. For example: 
if we apply this law to gravity, it does not mean, what is strictly 
and undoubtedly true, that the intensity of the gravity of any given 
body is the same as often as the body is brought back to the same 
distance from the centre of the earth. Or, with regard to the other 
elementary forces of nature, for example, chemical force; when two 
chemical forces come together, so that they influence each other, 
either from a distance or by immediate contact, they will always 
exert the same force upon each other—the same force both in inten- 
sity and in its direction and in its quantity. This other law, indeed, 
is true; but it is not the same as the principle of conservation of 
force. We may express the meaning of the law of conservation of 
force by saying that every force of nature when it effects any alte- 
ration, losesand exhausts its faculty to effect the same alteration a 
second time. But while by every alteration in nature that force 
which has been the cause of this alteration is exhausted, there is 
always another foree which gains as much power of producing new 
alterations in nature as the first had lost. Although, therefore, it is 
the nature of all inorganic forces to become exhausted by their own 
working, the power of the whole system in which these alterations 
take place is neither exhausted nor increased in quantity, but only 
changed in form. Some special examples will enable you better to 
understand this law than any general theories. We will begin with 
gravity, that most general force, which not only exerts its influence 
over the whole universe, but which, at the same time, gives the 
means of moving to a great number of our machines. Clocks and 
smaller machines, you know, are often set in motion by a weight. 
The same is really the case with water-mills. Water-mills are driven 
by falling water ; and it is the gravity, the weight of the falling 
water, Which moves the mill. Now you know that by water-mills, 
or by a falling weight, every machine can be put in motion; and 
that by these motive powers every sort of work can be done w hich 
can be done atall by any machine. You see, therefore, that the 
weight of a heavy body, either solid or fluid, which descends from a 
higher place to a lower place is a motive power, and can do every 
sort of mechanical work. Now if the weight has fallen down to the 
earth, then it has the same amount of gravity, the same intensity of 
gravity ; but its power to move, its power to work is exhausted ; 
it must become again raised before it can work anew. In this sense, 
therefore, | say that the faculty of producing new work is exhausted 
—is lost; and this is true of every power of nature when this power 
has produced alteration. Hence, therefore, the faculty of producing 
work, of doing work, does not depend upon the intensity of gravity. 
The intensity of gravity may be the same, the weight may be in a 
higher y sition or in a lower position, but the power to work may 
be quite different. The power of a weight to work, or the amount 
of work which can be pre duced by a weight, is measured by the pro- 
duct of the height to which it is raised and the weight itself. There- 
fore, our common measure is foot-pound; that is, the product of 
the number of feet and the number of pounds, Now we can by 
the force of a falling weight raise another weight; as, for example, 
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the falling water in a water-mill may raise the weight of a ham- 
mer. Therefore it can be shown that the work of the raised 
hammer, expressed in foot-pounds, that is, the weight of the ham- 
mer multiplied by the height expressed in feet to which it is raised, 
that this amount of work cannot be greater than the product of the 
weight of water which is falling down, and the height from which 
it fell down. Now we have another form of motive power, of 
mechanical motive power—that is, velocity, The velocity of any 
body in this sense, if it is producing work, is called vis viva, or 
living foree, of that body. You will find many examples of it. 
Take the ball of agun. If it is shot off, and has a great velocity, it 
has an immense power of destroying; and if it has lost its velocit T) 
it is quite a harmless thing. The great power it has depends oa 
on its velocity. In the same sense the velocity of the air, the 
velocity of the wind, is motive power; for it can drive windmills, 
and by the machinery of the windmills it can do every kind of me- 
chanical work. Therefore, you see, that also velocity in itself is a 
motive force. 

Take a pendulum which swings to and fro. If the pendulum is 
raised to the side, the weight is raised up; it is a little higher than 
when it hangs straightly down, perpendicular. Now, if you let it 
fall, and it comes to its position of equilibrium, it has gained a certain 
velocity. Therefore, at first, you had motive power in the form of a 
raised weight. If the pendulum comes again to the position of 
equilibrium, you have motive power in the form of vis viva, in the 
form of velocity, and then the pendulum goes again to the other side, 
and it ascends again til] it loses its velocity; then, again, vis viva, or 
velocity, is changed into elevation of the weight; so you see, in 
every pendulum, that the power of a raised weight can be changed 
into velocity, and the velocity into the power of a raised weight. 
These two are equivalent. 

Then take the elasticity of a bent spring. It can do work, it can 
move machines or watches. |The cross-bow contains such springs. 
These springs of the watch and cross-bow are bent by the force o 
the human arm, and they become in that way reservoirs of mecha- 
nical power. The mechanical power which is communicated to 
them by the force of the human arm, afterwards is given out by a 
watch during the next day. It is spent by degrees to ove: power the 
friction of the wheels, By the cross-bow the power is spent 
suddenly. If the instrument is shot off, the whole amount of force 
which is communicated to the spring is then again communicated to 
the shaft, and gives it a great vis viva. 

Now the elasticity of air can be a motive power in the same way 
as the elasticity of solid bodies; if air is compressed it can move 
other odies; let us take the air-gun ; there the case is quite the same 
as with the cross-bow. The air is compressed by the force of the 
human arm; it becomes a reservoir of mechanical power; and if it 
is shot off, the power is communicated to the ball in the form of 
vis viva, and the ball has afterwards the same mechanical power as is 
communicated to the ball of a gun loaded with powder. 

The clasticity of compressed gases is also the motive power of the 
mizhtiest of our engines, the steam-engine; but there the case is 
different. The machinery is moved by the force of the compressed 
vapours, but the vapours are not compressed by the force of the 
human arm, as in the case of the compressed air-gun. The com- 
pressed yapours are produced immediately in the interior of the 
boiler by the heat which is cemmatesie’ to the boiler from the 
fuel. 

You see, therefore, that in this case the heat comes in the place of 
the foree of the human arm, so that we learn by this example, that 
heat is also a motive power, This part of the subject, the equivalence 
of heat as a motive power, with mechanical power, hus been that 
branch of this subject which has excited the greatest interest, and has 
been the subject of deep research, 

It may be considered as proved at present, that if heat produces 
mechanical power, that is, mechanical work, a certain amount of heat 
is always lost. On the other hand, heat can also be produced by 
mechanical power, namely, by friction and the concussion of 
unelastic bodies. You can bring a piece of iron into a high tem- 
perature, so that it becomes glowing and luminous by only beating 
it continuously with a hammer. Now, if mechanical power is pro- 
duced by heat, we always find that a certain amount of heat is lost; 
and this is proportional to the quantity of mechanical work produced 
by that heat. We measure mevhanical work by foot-pounds, and 
the amount of heat we measure by the quantity of heat which is 
necessary to raise the temperature of one pound of water by one 
degree, taking the mg oi seale. The equivalent of heat has 
been determined by Mr. Joule, of Manchester. He found that one 
unit of heat, or that quantity of heat which is necessary for raising 
the temperature of a pound of water one degre centigrade,* is 
equivalent to the mechanical work by which the same mass of water 
is raised to 425} métres, or 1,309 English feet. This is the mecha- 
nical equivalent of heat. 

Hence, if we produce so much heat as is necessary for raising the 
temperature of one pound of water by one degree centigrade, then 
we must apply an amount of mechanical work equal to raising ono 
pound of water 1,389 English feet, and lose it for gaining again that 
heat. 

By these considerations it is proved that heat cannot be a pon- 
derable matter, but that it must be a motive power, because it is 
converted into motion or mechanical power, and can be either pro- 
duced by motion or mechanical power. Now in the steam engine 
we find that heat is the origin of the motive power, but the heat is 
produced by burning fuel, and therefore the origin of the motive 
power is to be found in the fuel, that is, iu the chemical forces of 
the fuel, and in the oxygen with which the fuel combines, 

You see from this that the chemical forces can produce mechanical 
work, and can be measured by the same units and by the same 
measures as any other mechanical force. We may consider the 
chemical forces as attractions, in this instance, as attraction of the 
carbon of the fuel for the oxygen of the air; and if this attraction 
unite the two bodies it produces mechanical work just in the same 
way as the earth produces work, if it attract a heavy body, Now the 
conservation of force, of chemical force, is of great importance for 
our subject to-day, and it may be expressed in this way. If you have 
any quantity of chemical materials, and if you cause them to pass 
from one state into a second state, in any way, so that the amount of 
the materials at the beginning, and the amount of the materials at 
the end of this process be the same, then you will have always the 
same amount of work, of mechanical work or its equivalent, done 
during this process. Neither more nor less work can be done by the 
process. Commonly, no mechanical work in the common sense is 
done by chemical force, but usually it produces only heat; hence the 
amount of heat produced by any chemical process must be indepen- 
dent of the way in which that chemical process goes on. The way 
may be determined by the will of the experimenter as he likes, 

We see, therefore, that the energy of every force in nature can be 
measured by the same measure, by fout-pounds, and that the energy 
of the whole system of bodies which are not under the influence of 
any exterior body must be constant; that it can be lessened or 
increased by any change. Now the whole universe represents such a 
system of bodies endowed with different sorts of forces and of energy, 
and therefore we conclude, from the facts I have brought before you, 
that the amount of working power, or the amount of energy in the 
whole system of the universe must remain the same, quite steady and 
unalterable, whatever changes may go on in the universe. If we 
accept the hypothesis of Laplace, that in the first state the universe 
was formed by a chaos of nebulous matter, spread out through infinite 
space, then we must conclude that at this time the only form of 
energy existing in this system was the attraction of gravitation, and 
it was, therefore, the same sort of energy as is possessed by a raised 
weight. Afterwards, astronomers suppose, this nebulous matter was 
conglomerated and aggregated to solid masses. Great quantities of 
this nebulous matter, possibly from a great distance, fell together, and 
thus their attraction, or the energy of their attraction, was destroyed, 
and hence heat must have been produced ; and the facts we know at 













* For 1 deg. Fah., the equivalent is 1 Ib. lifted through 772 ft. English.— 
Ep. E. 
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present are sufficient to enable us to calculate the amount of this heat, 
that is, of the whole heat which must have been produced during the 
whole process of conglomeration. This amount of heat is immensely 
great, so that it surpasses all our ideas and all the limits of our 
imagination. If we calculate this quantity of heat, and suppose that 
the sun contained at the same time the whole heat, and that the sun 
had the same specific heat as water, the sun would be heated to 
twenty-eight millions of degrees, that is, to a temperature sur- 
passing all temperatures we know on earth; however, this tem- 
perature could not exist at any time in the sun, because the heat 
which was produced by the aggregation of the masses, must also be 
spent partially by radiation into space. I give only the result of 
> calculations in order that you may see from it what a great 
amount of heat could be produced in this way. The same process 
goes on also at present in the falling stars and meteors which come 
down to the earth from planetary spaces. ‘heir velocity is destroyed 
by the friction of the air and by the concussion with the surface of 
the earth, and we see how they become luminous, and if they are 
found on the earth we find them hot. 

The sun also at present is hotter than any heated body here on 
the earth. That is shown by the latest experiments made by 
Professors Kirchhoff and Bunsen, of Heidelberg, on the spectrum 
of the sun, by which it is proved, that in the atmosphere of the sun, 
iron and other metals are contained as vapours which cannot be 
ckanged into vapours by any amount of heat on the earth. ; 

Our earth contains a great amount of energy in the form of its 
interior heat. This part of its energy produces the voleanic pheno- 
mena ; but it is without great influence upon the phenomena of the 
surface, because only a very smallamount of this heat comes through. 
It can be calculated that the amount of heat which goes from the 
interior to the surface cannot raise the temperature of the surface any 
higher than the thirteenth part of a degree. 

We have another power which produces motion on the surface of 
the earth. I mean the attraction of the sun and of the moon pro- 
ducing the tides. 

All the other phenomena on the surface of the earth are produced 
by the radiation of the sun, by the sunbeams; and the greater part 
of those changes which occur on the surface of our earth are caused 
by the heat of the sun. As the heat of the sun is distributed un- 
equally over the surface, some parts of the atmosphere become heated 
more than other parts; the heated parts of the atmosphere rise up, 
and so winds and vapours are produced. They come down at first 
as clouds in the higher parts of the atmosphere, and then as rain 
upon the surface of the earth; they are collected as rivers, and go 
again down into the sea. So you see that all the meteorological 
phenomena of our earth are produced by the effect of the solar beams, 
by the heat of the sun. 

The light of the sun is the cause of another serie: of phenomena, 
and the principal products of the light of the sun are plants, because 
plants can only grow with the help of the sun-light. It is only by 
the help of the sun-light that they can produce the in!iammable 
matter which is deposited in the bodies of plants, and w ich is 
extracted from the carbonic acid and the water contained in the 
atmosphere, and in the earth itself. 

This may give you an idea of the sense and bearing of the 
general principle on which I purpose to speak. As many English 
philosophers have been occupied with working out the con- 
sequences of this most general and important principle for the 
theory of heat, for the energy of the solar system, for the construc- 
tion of machines, you will hear these results better explained by your 
own countrymen, L shall abstain from entering farther into this 
part of the subject. At the same time that Mr. Grove showed that 
every force of nature is capable of bringing into action every other 
force of nature, Mr. Joule, of Manchester, began to search for the 
value of the mechanical equivalent of heat, and to prove its con- 
stancy, principally guided by the more practical interests of engi- 
neering. ‘The first exposition of the general principle was published 
in Germany by Mr. Mayer, of Heilbron, in the year 1842. Mr. 
Mayer was a medical man, and much interested in the solution of 
physiological questions, and he found out the principle of the conser- 
vation of force guided by these physiological questions. At the same 
time also I myself began to work on this subject. I published my 
researches a little later than Mr. Mayer, in 1845. Now, at first sight, 
it seems very remarkable and curious, that even physiologists should 
come to such a law. It appears more natural, that it should be 
detected by natural philosophers or engineers, as it was in England; 
but there is, indeed, a close connection between both the fundamental 
questions of engineering and the fundamental questions of physi- 
ology with the conservation of force. For getting machines into 
motion it is always necessary to have motive power, either in water, 
fuel, or living animal matter. The constructors of machines, instru- 
ments, watches, within the last century, who did not know the con- 
servation of force, were induced to try if they could not keep a 
machine in motion without any expenditure for getting the motive 
power. Many of them te for a long time very industriously 
to find out such a machine which would give perpetual motion, and 
produce any mechanical work which they liked. They called such 
a machine a perpetual mover. They thought they had an example 
of such a machine in the body of every animal. There, indeed, 
motive power seemed to be produced every day without the help of 
any external mechanical force. They were not aware that eating 
could be connected with the production of mechanical power. Food, 
they believed, was wanted only to restore the little damages in the 
machine or to keep off friction, like the fat which made the axles of 
wheels to run smoothly. Now, at first, by the mathematicians 
of the last century, the so-called principle of the conservation of 
vis vira was detected, and it was shown thet by the action of the 
purely mechanical powers it was not possible to construct a per- 
petual mover; but it remained still doubtful if it would not be 
possible to do so by the interposition of heat, or electricity, or 
chemical force, At last the general law of conservation of force was 
discovered, and stated, and established; and this law shows that 
also by the connection of mechanical powers with heat, with elec- 
tricity, or with chemical force, no such machine can be constructed 
to give a perpetual motion, and to produce work from nothing. 

(To be continued.) 








A Suower or Fisn.—The following extract fror: a letter from 
Singapore, addressed to the Academy of Sciences by M. de Castalnau, 
will be found interesting :— We experienced a shocl. of earthquake 
here on the 16th of February last, its duration was about two minutes, 
in a S.W.—N.E. direction. Although it caused no damage, its un- 
dulatory motion was sufficiently strong to affect certain persons with 
a sensation akin to sea-sickness. It was followed by rain in torrents 
on the 20th, 2ist, and 22nd; on the latter day especially we were for 
half an hour surrounded with water to a considerable depth; we 
could not see three yards before us. When the sun came out again 
I saw a number of Malays and Chinese filling their baskets with the 
fish contained in the pools formed by the rain, They told me the fish 
had ‘fallen from Heaven ;’ and three days later, when the pools were 
all dried up, there were still many dead fish lying about. I found them 
to belong to the elarias batrachus, which can live a considerable time 
out of water, and even move to some distance on dry land. As they 
lay in my courtyard, which is surrounded by a wall, they could not 
have been brought in by the overflowing of a torrent; nor is there 
any considerable one in the neighbourhood. The space covered by 
these fish might be about 20 hectares (50 acres), comprising the 
eastern part of the town. They were very lively, and seemed to be 
in good health. At Malacca the earthquake of the 16th of February 
was severely felt, aud on the 23rd there was another, followed by a 
deluge of rain. I have particularly remarked the singular occurrence 
of the fish, having already, during my stay at the Cape of Good Hope, 
had occasion to mention to the Academy the fact of several new 
specics of fish being found after an earthquake. Is it admissible to 
suppose that a waterspout, in passing over some large river at 

Sumatra, had drawn up the fish and carried them over? It is not 


without fear 1 venture to suggest this hypothesis.”"—Galignani’s 
Me ssenger. 
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Tus invention, by J. W. Greaves, of Port Madoc, Caernarvonshire, 
relates to a peculiar construction and arrangement of machinery for 
trimming the edges of slates and slate slabs intended for roofing and 
other purposes, and consists in the employment for that purpose of 
a set of revolving knives or cutters, placed obliquely in a frame in 
conjunction with a fixed cutting-edge and table, upon which the 
slate to be dressed is laid, suitable means being employed for simul- 
taneously gauging the various sizes of slates. 

Figs. 1 and 2 represent respectively a side elevation and plan of 
the improved slate-dressing machine. A is the main framing or 
support of the machine, and B the cutter shaft rotating in bearings 
b, 6, and driven either by a strap and driving pulley C, as shown, or 
by a treddle movement, winch handle, or other suitable mechanical 
contrivance. This shaft B has keyed on to it a fly-wheel D, and two 
wheels or discs E, E. To the peripheries of these discs E are bolted 
or otherwise secured the dressing knives F, F, which are placed at 
a slight angle to the shaft B, or separately, as shown, by which ar- 
rangement they operate progressively upon the slate from end to 
end. G is a stationary knife secured to the main framing, and 
placed so as to be parallel to the shaft B; H is a gauge fixed to the 
main framing, and serving to gauge the different sizes of slates and 
slate slabs whilst being cut or dressed. The slate to be dressed is 
laid wtth one edge flat upon the fixed knife G, whilst its other edge 
rests upon the gauge, as shown at g, in Fig. 1. The knives F, F, 
as they rotate, dress off the edge of the slate which protrudes beyond 
the fixed knife G. 


CLEGG, WILD, AND TOMLINSON’S MACHINES 
FOR PREPARING COTTON. 

Tuts invention, by William Clegg, Thomas Wild, and James 
Tomlinson, of Rochdale, is applicable to slubbing frames, roving 
frames, and other machines for preparing cotton and other fibrous 
materials, in which two cones, or a pulley, or a cylinder and cone are 
employed for varying the speed of the bobbins according to the 
increasing diameter of the rovings wound upon them, or for other 
purposes where a variation in speed is required, and it consists in 
employing two or more straps for communicating the motion from 
one cone to the other, or from the pulley or cylinder to the cone 
instead of employing a single strap, as now customary. ‘The inven- 
tion also consists in constructing the strap guide with one or more 
divisions, by which the straps above referred to are traversed to 
keep them at the requisite distance apart when at work. 
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Fig. 1 is an elevation of the cones of a roving frame of the usual 
construction to which the improvements are applied; Fig. 2 is a 
section of the same; and Fig. 3 is a plan of the improved strap 
guide. a is the upper cone; 6, the lower cone; and ¢, the rod or 
bar to which the strap guides d are attached; this rod or bar is 
traversed to and fro in the ordinary manner to move the strapguides 
from one end of the cones to the other. It has heretofore been 
customary to employ a broad strap to communicate motion from the 
upper to the lower cone; this broad strap is objectionable, as it 
imparts an irregular motion, and requires a considerable force to 
move it to and fro along the cones ; it is also difficult to adjust it to 
the proper length; nowthe present invention consists in obviating 
these defects by substituting two or more narrow straps in lieu of a 
single broad one; in the present instance three straps e, e, e, are 
shown, the combined widths of which are about equal to the usual 
broad strap; the strap guides d are made with two internal divisions 
marked d'in Fig. 3, so that each strap e is guided on both sides. By 





| ordinary broad strap is employed. 














means of these improvements economy in power is effected, the 


motion imparted to the lower cone is more regular, and the to-and- 
ro motion of the straps can be changed more rapidly than when the 
f t f the stra n be changed more rapidly than when tl 


In case a pulley or cylinder | 


should be used instead of one of the cones shown in the drawing, | 


the same arrangement of narrow straps and strap guides with 
divisions can be adopted. 


Tue Newcastte.—The Newcastle, 51, screw steam frigate, which 
was recently launched at Woolwich, made her official trip at Sheer- 
ness on Thursday week. 
9.30 a.m., in charge of Captain Schomberg, commanding the steam 
reserve at the port, and steamed out of the harbour for the trial 


The frigate left the steam basin at | 


ground off Mapling Sands. ‘The Newcastle is of 600 nominal horse- | 


power. Her steering qualities were very good. She made six runs 
at the measured mile, the vessel drawing 19 ft. 10 in. of water aft, 
and 15 ft. 7 in. forward (Griffiths’ screw, pitch 27 ft., diameter 18 ft. 
The average of the six runs gave a speed of 13°286 knots per hour 
Revolution of engines, 60; pressure of steam, 20; vacuum, 20. 


Tue Printing TELEGRAPH IN France.—Le Monde Illustré gives an 
illustration and a lengthy notice of Professor Hughes’ letter-printing 
telegraph, an invention wnich was brought prominently, two years 
ago, under the notice of English telegraph engineers. Professor 
Hughes, it appears, has exhibited the working of his instrument in 
the presence of the Emperor, “ who recognised its advantages,” and 
the Administration of T'elegraphs is, it is stated, in treaty with the 
inventor for the application of his system. M. Bergon, Le Directeur 
Divisionnaire des Lignes Télégraphiques Frangaisés, has made a 
report very favourable to the printing telegraph, the sufficiency of 
its arrangements for securing synchronous action being dwelt upon, 
as also the low battery power and the great rapidity with which the 
instrument may be worked. The printing telegraph, it is further 
stated, has been worked successfully on the longest French line, 
that between Paris and Marseilles, about 500 miles in length, with- 
out relays. The rate of transmission was about double that by the 
Morse system, and it was expected that, when the operators be- 
came better practised, a speed of from 2,000 to 2,500 unabreviated 
words per hour would be attained, as has already been done in 
America, where the Hughes instruments are in extensive use. 


Tue Wairwortn axp Armstrone Guns.—In our last impression 
a statement was made to the effect that the Whitworth and Arm- 
strong field-pieces were recently matched for time against each other 
in the presence of the Duke of Cambridge, and that the former fired 
20 rounds in 20 minutes and 6 seconds, and the latter did the same 
in 15 minutes and 7 seconds—from which it would appear that the 
latter had a considerable advantage over the Whitworth. We are 
informed that this, however, does not accurately represent the case. 
The number of shots fired from each gun was 30, not 20. The first 
cartridge of the Whitworth was withdrawn undischarged, in con- 
sequence of its being discovered not to have been properly charged 
with powder; this prevented the friction fuse from igniting the 
charge. The time occupied in several attempts to discharge this 
defective cartridge, in its withdrawal and replacement (a space of 
several minutes), was included in the above-mentioned time; it 
ought, therefore, to be deducted, as the delay was not due to any 
fault in the gun, nor was the defective cartridge supplied by Mr. 
Whitworth. Moreover, we think it only fair to state that the men 
who fired the guns were well-drilled in the working of the Arm- 
strong, but were strangers to the Whitworth. No trials were made 
to ascertain the comparative accuracy, elevation, and range of the 
guns—points of far greater importance than the trial of rapid firing, 
which could not be satisfactory without having artillerymen equally 
well trained to the guns they respectively served.—Army and Navy 
Gazette. 

Ixp1aAN CoAt.—Dr. Haines reports on samples of coal from Aus- 
tralia, the Nerbudda valley, and Nagpore, that the Australian coal is 
jet black and brilliant, very brittle, and breaks with a cubical frac- 
ture like Newcastle coal. The Nerbudda coal is dull black, heavy, 
very hard, being pulverized with difficulty ; it has a laminated struc- 
ture and slaty cleavage ; interspersed in its substance are seen here 
and there small lumps of half-formed coal like charcoal. The Nag- 
pore coal is very similar in appearance to the Nerbudda coal, and 
has the same texture, except that the lamina are alternately dull and 


glossy. The Australian coal is bituminous, and cokes like Neweastle 
coal. The Nerbudda and Nagpore coals do not even sinter together 


in coking; they would — therefore to be not well suited for 
that operation. The ash of the Australian coal was of a dirty white 
colour, the table shows it to be rather abundant; that of the Nerbudda 
and Nagpore coals is much the same in appearance, but ina very large 
proportion, and its abundance, by clogging the fire-bars, must detract 
a good deal from utility of the coal, independently of the loss of the 
carbonaceous matter, whose place it occupies. ‘The sulphur in all 
three specimens is in moderate proportion. <A table is given for 
estimating the practical value of the fuel, from which it appears that 
the number of Ibs. of water raised from 80 deg. to 212 deg. by 1 Ib. 
of Australia, Nerbudda valley, and Nagpore coal respectively, was, 
66°69, 53°81, 64°20, while the average for Welsh steam coal is 957A, 
for Scotch, 78°54, and for Newcastle 92°4. The number of Ibs. o 
water evaporated from 210 deg. by 1 1b. of Australian coal was 5°64, 
by a lb. of Nerbudda valley 4°54, and by a lb. of Nagpore 5-42. The 
averages for Welsh, Scotch, and Newcastle are 5-U7, 6°64, 7°81.— 
Bombay Saturday Review. 


Tue Foreran Locomotive Trave.—We gather some facts of interest 
from the reports of several of the leading foreign railway companies 
with regard to the demand experienced for locomotives abroad. The 
Northern of France increased the number of its locomotives last year 
from 423 to 456. The Ardennes Company had, at the close of 186", 
40 mixed locomotives, and 25 goods locomotives, having acquired 
10 and 11 respectively during the year. The South Austrian, Lom- 
bardo Venetian, and Central Italy Company received, in 1860, 13 new 
locomotives, and 62 others ordered in the same year are now being 
delivered, and will bring up the total stock of engines to 621. The 
Paris, Lyons, and Mediterranean expended last year, in rolling stock 
on its original system, about £260,000 (the orders having been given 
in 1859) but the number of locomotives received is not specially 
indicated; the number of engines which will be received for the 
company’s new reseau in the current year will be 35. The Dauphine 
Company has completed its stock of locomotives for the present, 
viz., 34 passenger engines, and 6 goods engines, acquired at a cost 
of £140,335, or £3, 5U8 perengine, a very high figure which induces the 
conclusion that there must be some typographical inaccuracy in the 
printed accounts. The report of the Southern Company states that 
the traction power of the undertaking has been increased during the 
past yearly orders for 30 mixed engines and 25 goods engines, 
“comprising the latest improvements suggested by experience.” 51x 
engines have also been ordered for stations. The Eastern Company 
had, on the 31st of December last, 589 effective engines, and 475 
tenders, and the administration has ordered for delivery during the 
current year 12 mixed engines, and 12 goods engines; the orders 


There was a total absence of hot bearings, and the machinery worked | have been given to various French establishments. although 1 


very satisfactorily. The trial lasted seven hours. 


appears that the company makes its own trucks. 
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CLARK, POLLOCK, AND WHITE’S SPINNING AND 
TWISTING. 


Tus invention of Messrs. Clark, Pollock, and White, of Paisley, 
relates to improved apparatus for spinning or twisting in place of 
the ordinary “ spindle and flyer.” 

In one modification represented in Fig. 1 the bobbin A or other 
receptacle for the yarn or thread is mounted upon a separate spindle 
B, which does not rotate, but has only the slow vertical motion for 
building the yarn or thread, the spindle B being fixed in a horizontal 
bar C, to which this vertical motion is imparted in the ordinary 
way. The flyer D is fixed upon a spindle E, driven by means of a 

ulley F and cord, or otherwise, this spindle E being made tubular 
c the passage through it of the yarn or thread. In addition, small 
guide or antifriction pulleys G may be mounted upon the flyer D to 
guide the yarn or thread, and to relieve it of the severe friction to 
which it is subjected in ordinary flyers. In the modification repre- 
sented in Fig 1 the tubular flyer spindle E is carried and rotates;in 




















bearings H, fixed in stationary frame bars J, K, above and below 
the pulley or wharve F by means of which the flyer is driven. This 
part of the apparatus, however, is susceptible of sundry modifi- 
cations; thus the tubular spindle E of the flyer may be made short 
and enlarged to rotate upon a stud L, fixed to the stationary frame 
bar J, as shown in Figs. 2 and 4, the stud being made tubular for 
the passage through it of the yarn or thread. Or the tubular flyer 
spindle E may be made short, and be carried and rotate in a single 
bearing H in the stationary frame bar J, above the pulley or wharve 
F. When the bobbin spindle B is fixed to the bar C, the requisite 
drag may be applied to the bobbin A in the ordinary way by means 
of a weighted cord M (Fig 1) against which the bottom disc of the 
bobbin rubs in rotating, and the retarding action of which can be 
modified by putting the cord in different notches in the edge of the 
bar C. The same end may be obtained, however, by arranging the 
spindle C to rotate with the bobbin A, as shown in Fig. 4, when the 
frictional retarding cord M may be applied to the spindle, and one 
such cord may serve for an entire row of spindles being in succes- 
sion passed round each spindle in the manner indicated in Fig. 4. 
By the adoption of the various improvements described the apparatus 
is rendered capable of being driven at an increased velocity. 








Harsours or Rervee.—The annual returns respecting Dover, 
Alderney, and Portland have been issued. For Dover the total 
estimate is £650,000, and there has been £459,000 voted already. In 
the course of the past financial year the foundations of the pier at 
Dover were extended 84 ft., and they are now 1,429 ft. from the 
shore; the masonry, also, has advanced, and 1,294 lineal feet are 
completed to the quay level. 180 ft. of the foundation of the sea-wall 
for the junction railway between the pier and the South-Eastern 
Railway are completed, and the masonry raised to a height of 10 ft. 
For Alderney the total estimate is £1,300,000, and there has been 
£862,000 already voted ; the sea and harbour walls of the western 
breakwater now extend 1,072 yards from the shore, and the base of 
the breakwater is advanced to 1,636 yards from the shore. For 
Portland the estimate is £1,047,125, of which £928,000 has been 
voted ; during the past year the breakwater has been carried forward 
691 ft., and its extent at present affording shelter is 9,125 ft., with 
9 fathoms water at the outer end at low-water spring tides. A 
considerable number of vessels, many of a large class—600 to 1,500 
tons—have taken shelter in Portland Harbour during the heavy gales 
this spring. The estimated expenditure on these three harbours 
during the current year is £193,000. 


Green Paper.—The effect of thespringisfeltasmuch in theinterior 
of our household as in the gardens and fields. The verdure of the 
lawn by contrast makes our household embellishments look dingy 
and unrefreshing ; and to keep company with external nature, we 
call in the painter and the paper-hanger to brighten up our rooms 
for the season. The same beneficent influence which makes the 
dove’s neck become irridescent with bright hues as the sun enters 
the vernal equinox makes your young wife, good reader, look out 
for some cheerful paper for her drawing-room ; or yourself, pessibly 
a bachelor, to rejuvenate your study in the same manner. We can 
have no possible objection to your doing so; but we wish to speak 
one word of warning. The most seductive of all colours, and the 
one best calculated to attract a jaded eye, is green—bright and vivid 
green, such as we see flushing the meadow grass at this season of 
the year. Beware of that paper! It is very singular that we asso- 
ciate moral qualities with certain colours, and with vivid green we 
associate deception and malignity. Where the morass is the least 
trustworthy, there its verdure is brightest. Green eyes represent 
jealousy, and the fabled dragon of old was always pictured green; 

mt, permit us to add, that not one of these greens was half 80 
deadly as the roll of apple-green paper which the decorator unfolds 
before your eyes. Put it upon your walls and you are lining your 
rooms with pure death; promise yourself that your study so en- 
livened will be the most cheerful room in the house, and be sure 
that you will soon become the most miserable man in it. The doctor 
will treat you for some hidden malady, and the six-ounce phials will 
accumulate by scores; but you will be no better; your strength will 
fail, your head will ache, your nose will run, your eyes will water, 
age throat will be sore, and all the doctor’s stuff in the world will 

of no avail. Go away, and your vigour returns; set once again 
to work, and within the green embraces of your shuggery, and again 
you will be bewitched—From “ Death on our Walls,” in the London 
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Tuis invention by Charles Burn, of 2, Delahay-street, Westminster, 
consists in the construction of an iron rail or tramway in such a 
manner, that it may serve as a railway for vehicles with flanged 
wheels, or as a tramway for vehicles having ordinary wheels. Such 
construction combining the above purposes, and hereinafter called a 
tramrail, may be laid down in the streets of cities and towns, high- 
ways, and thoroughfares, without offering any obstruction or im- 


pediment to the ordinary traffic. For these purposes the tramrail is 
formed of cast or rolled iron, and in the manner as shown in the 
illustrations. 

The upper surface of the tramrail is cast or rolled with one or 
more longitudinal grooves made in it in the direction parallel with 
the line of tramrail, and other transverse grooves made in it at right 
angles, or with the longitudinal grooves, a portion of the surface of 
the tramrail being for the purpose of forming a railway for vehicles 
having flanged wheels, and the other portion forming a tramway for 
vehicles having ordinary wheels. This iron tramrail is then laid 
upon a suitable foundation, the upper surface being on a level with 
the surface of the street or roadway in which it is laid. 

Fig. 1 shows a cross section of the tramrail; Fig. 2shows a ground 
= of the same; Fig. 3 shows a longitudinal section of the above ; 

Fig. 4 shows a cross section of two lines of tramrails in a paved 
street with an iron foundation ; Fig. 5 shows a longitudinal section 
of the same ; Fig. 6 shows a half plan of the same; Fig. 7 shows a 
cross section of two lines of tramrails in a macadamised street on a 
wooden foundation; Fig. 8 shows a cross section of a modification 
of the tramrail without a groove for the flange of the wheels to run 
in, at a scale of half the real size; Fig. 9 shows a cross section of two 
lines of tramrails according to the above modification. The longi- 
tudinal groove G, and the portion of the tramrail §, is intended to 
form a railway for vehicles having flanged wheels, the flange of the 
wheels entering into the groove G, and by that means the tyre of 
the wheel is kept on the bearing surface 8, and the vehicle is by that 
means kept on the rails when in motion; the other portion of the 
surface of the tramrail is intended for the use of ordinary vehicles, 
the longitudinal grooves C, C, C, C, and the transverse groove 
D, D, D, are intended to give hold to the feet of horses treading in 
the tramrail. The tramrail may have an iron foundation as shown 
in Figs. 4, 5,and 6, or a wooden foundation as shown in Fig. 7. 
When the tramrail has an iron foundation it is best that such should 
be made in the manner as shown in Figs. 4,5,and 6. The tramrail 
is in this instance cast or formed in suitable lengths, and in one 

iece, and in the form shown in cross section Fig. 4, each length 

eing bolted to each other at the joint J; the tramrail then rests on 
iron sleepers, T-formed of T-iron, about 3 ft. apart, and is fastened 
to them by bolts and keys K. When the tramrail has a wooden 
foundation the tramrail is laid and fastened to longitudinal wooden 
sleepers which rest on transverse wooden sleepers, in the manner as 
shown in Fig. 7. 





Nava. Enorneers.—The following appointments were made on 
Tuesday :—John Sear, chief engineer, to the Cumberland, for the 
Galatea, confirmed in rank; Adam Dunn, chief engineer, to the 
Asia, for charge of the machinery of the Adventurer, after the 
latter ship shall have been paid; James Sangster, chief engineer, 
to the Shannon ; James Mangnall, chief engineer, to the Challenger ; 
George H. Beaton, first-class assistant-engineer, to the Driver; 
Joshua Rothery, first-class assistant-engineer, to the Diadem ; 
Robert Madge, first-class assistant-engineer, to the Fisgard, for 
charge of the machinery of the Antelope; Alfred Mason, first-class 
assistant-engineer, to the Challenger; George Wynhall, first-class 
assistant-engineer, to the Asia, for charge of the Cygnet; John 
Moir, second-class assistant-engineer, to the Challenger; Thomas 
N. Crowder, third-class assistant-engineer, to the Driver; James 
Mutter and James Bell (B), third-class assistant-engineers, to the 
Challenger; Edward J. Miller, John Dunlop, and Henry T. Smeddle, 
acting third-class assistant-engineers, to the Asia; Richard M. 
Griffith, acting third-class assistant-engineer, to the Fisgard for the 
Vivid; Robert Jones, acting third-class assistant-engineer, to the 
Trident; Peter Erskine, acting third-class assistant-engineer, to the 
Cumberland, for temporary charge of the Bullfrog; James Frazer, 
acting third-class assistant-engineer, to the Cumberland, for service 
in the Meanee; James A. Dick and John Taylor (C), to the 
Cumberland, as supernumeraries. 








BURN’S TRAMRAIL FOR STREET RAILWAYS. 


FIG.4. 
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Hicu-pressurE Expansion Enornes 1N THE Navy.—Messrs. Ran- 
dolph, Elder, and Co., of Govan, have received orders to construct a 
pair of their double-cylinder engines for the Constance frigate. The 
engines will be of 500-horse power. 

Tre Great Eastern.—The Great Ship Company propose to raise 
£35,000 in debentures having twelve months to run, at 10 per cent., 
to pay off existing claims. The security will be a first mortgage of 
the vessel. If the money is not raised within a few weeks, the ship 
will be sold to meet the demands now standing over. 


Miss Courrs’s Drinking Fountain in Victoria Park, Lonpox.— 
We said some time since that a drinking fountain of some magnifi- 
cence was in the course of erection in Victoria Park at the cost of 
Miss Burdett Coutts. The design consists of an octangular building, 
12 ft. in diameter, approached by eight flights of steps, in a podium, 
8 ft.6 in. high, and 40 ft. in diameter. On four of its external sides 
are situated granite pedestals and basins, with niches above them 
containing sculptured figures of Sicilian marble, from which the water 
is supplied. Three of the alternate sides are enriched with panels of 
green and red marble, and are ornamented with tracery, carved in 
the ashlar, and filled in with mastic. In the fourth side, a richly- 
moulded doorway leads to the interior of the octagon, where the 
arrangements for the water supply are under direct control and in- 
spection, Surrounding the octagon and connected with it by groin- 
ing is an arcade of eight arches, springing from piers of polished 
red Aberdeen granite, with sculptured caps and bases. Immediately 
above the crown of the arches, the spandrils of which contain 
moulded panels of polished marble, is a bracket or cornice, enriched 
in a similar manner. ‘Chis is surmounted by a perforated parapet, 
from which rises a domical leaden roof to the height of 57 ft. above 
the ground level. The materials employed in the work are Kentish 
rag and Gazeby stone for the podium and steps; and grey granite 
for the plinths; polished grey granite for the moulded bases and 
pedestals; polished red granite for the piers and angle shafts; 
Sicilian marble for the figures which supply the water ; and Aubigny 
stone for the carving and ashlar work generally. The total cost 
will be about £5,000. Mr. H. A. Darbishire, of Trafalgar-square, is 
the architect, and is entitled to credit. The position of the fountain 
in the park is very near to the gymnasium, not far from the Hackney- 
gate. At present the podium and the steps are alone executed, but 
almost all the moulded work is completed and ready for fixing.— 
Builder, 

Progress or THE Main DrarnaGe or THE Mernopo.is.—Mr. 
Bazalgette, Engineer-in-Chief of the Metropolitan Board of Works, 
in his last report on the progress of the Main Drainage works, states 
that the Northern High-Level sewer contract is now substantially 
completed. The Northern Outfall sewer works progress satisfactorily, 
the excavations for the concrete embankment progress, and concrete 
in large quantities is being filled in. Cover dams are in course of 
construction for the foundations of the bridges over the several 
water-courses to be crossed. The temporary roadway at Stratford is 
formed, ready to receive the granite coating, and the traffic will 
shortly be turned over it. Firebrick culverts are being built along 
the line of works on the lines of the open ditches. Five stationary 
engines have been erected for pumping and grinding lime, and one 
locomotive is now at work upon the tramway. The total value of 
the work executed is about £18,000. The Middle-Level sewer 
works are now in a position to make a fair start, the unfinished and 
defective portions under the late contract having been reconstructed 
and made good. About 480 ft. of sewer, 12 ft. by 9 ft. 6 in., have 
been constructed at Old Ford, and about 100 ft. of tunnel at Pad- 
dington ; the value of the work done under this contract being about 
£16,000. Of the Ranelagh Overflow about 1,969 ft. of sewer, 
2 ft. 6 in. in diameter, have been constructed in open cutting, and 
750 ft. in tunnel. The value of the work executed is about £11,000. 
As to the Southern Highland Sewer, about 24,300 ft., or about 
4} miles, are completed, at an estimated cost of £79,000. Of the 
Southern Outfall Sewer, about 16,500 ft., or nearly 3} miles have been 
completed, including 4,700 ft. or nearly one mile of tunnel under 
Woolwich, and it is expected the tunnel will be completed by Mid- 
summer. The value of the work executed is about £150,000, and 
the engineer states that he has every reason to feel satisfied with the 
mode of conducting this work, and the progress made, The contract 
for the Deptford Pumping Station and works in connection there- 
with was about to be commenced, The St. George’s-wharf Outlet 
was on the point of completion. 
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LETTERS 10 THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





CRUMLIN VIADUCT. 


Sirn,—In reading your leading article of 26th ult. upon the subject 
of Railway Bridges, I, as one who has been intimately connected 
with this viaduct throughout its entire construction, feel somewhat 
interested in your remark upon it, I have been employed by Mr. 
', W. Kennard, C.E., who designed and constructed this viaduct, as 
general assistant, and have, from the commencement of the viaduct 
up to the present time, resided upon the spot, and have carefully 
watched its working, almost daily, with most satisfactory results ; 
proofs of which Tam able to show. During the last few years a 
vast quantity of bridges have been made by the Messrs. Kennard 
Brothers, of the Crumlin Viaduct Works, many of which have been 
tested here, and have afterwards been erected in various parts of the 
world, so that, by careful observations of the results of these tests, I 
am the better able to judge of the state of efficiency of the Crumlin 
Viaduct, which I believe to be a perfectly safe and eflicient bridge. 
I find, to my deep regret, = have classed this viaduct with those 
bridges that are of a “dubious character” * i and would 
thereby lead the readers of your valuable paper to form unfavourable 
opinions of this viaduct, which, in a work* recently published upon 
eminent engineering works, is “considered one of the finest engi- 
neering works of the present day.” I write under the impression 
that you have been misinformed as to the safety of the Crumlin 
viaduct, which, I presume, may have arisen through some corre- 
spondence that took place in the local newspapers about eighteen 
months ago upon the subject, by which some persons were, doubt- 
less, alarmed about its safety, the facts of which are briefly as 
follow :—This viaduct, which consists of ten spans of 150 ft. each, 
is divided into two by a projecting rock, so that the longest piece of 
the superstructure is about 1,050 ft., or seven spans, has been formed 
continuous by the flooring, rails, sleepers, and bearers, &c., although 
designed for each span of 150 ft. to be free to move on each alternate 

jer, ‘Chis caused the expansion and contraction to be greater at the 

abutments than had been provided for; and in the hot summer of 
1859 the top stones of the abutments where the girders rested were 
found slightly displaced for want of room to expand; the railway 
company’s engineers considered it advisable to alter the bearings at 
each abutment, so as to allow it to move more easily; and at the 
time these alterations were going on a report was circulated in the 
newspapers to the effect that the viaduct itself was unsafe, which 
led to some publie correspondence, which it is not necessary to 
refer to. 

In a report lately made to the board of directors of the railway 
company the viaduct is mentioned “after a careful inspection foot by 
foot, as being in thorough repair, and that it has given entire satis- 
faction to the company’s engineers.” 

I have repeatedly and lately carefully examined the viaduct as to 
vertical and lateral oscillation during the passing of heavy trains, the 
bridge has been opened since June, 1857, and has been subjected to 
heavy traffic, and has not shown the least sign of weakness, the 
greatest deflection observed, caused by heavy trains passing, is % in., 
which is about half the deflection observed at the time of its being 
tested by the Government inspector previous to opening it nearly 

: AKO. Henry NarnaN Maynarp. 
3.— Mr. T. W. Kennard is now in America, or he prob..bly would 
have written to you on the above subject. _N 


May 11th, 1861. 








THE TRISECTION OF AN ANGLE, 

Sm,— Allow me to offer you a solution of this geometrical enigma. 
If Euclid is true the following proposition appears to be incontro- 
vertible :—- 

Let ABC bea given angle. 
circle AC TB. Make the angle BO E = ang. O BC, and draw the 
diameter EH. Make E 1 = BC, and join A C, HI. 

X is the point of intersection of the two chords H 1, AC, Join 
B X, and with B X asa radius, describe an are cutting the cireum- 
ference of the circle in D, 

Draw OD. ‘Then the angle D O H is equal to the angle 4 : - 


For, produce any chord BD; make D M=D0,= oO BR, and 
through the centre O draw ME. Then the angle DO M= ang, 
DM O=ang. 2D PB = ang. 2? (Euclid B. 1. prop. 5 and B.1 


4 


diameter B A, and join AC, With the radius B D describe an are 
cutting A Cin X. Join DX, BX,MX,OX. Make the augle XOR= 
ang. X O D, and draw RX. Then the triangle X O R= the triangle 
X O D (Euclid B. 1., prop. 4). Make the angle X R N = ang. X DM; 
the angle RX N=ang. DX M, Then the triangles D X M, RN'N 





N N 
1, prop. 6). Produce N R and make the angle 
NXE=ang.MXB. Hence the triangles N X E, M XB, are identical 
(Euclid B. 1., prop. 6). The triangles O X E, O X B are also equal ; 
since the ang. NX O=ang M X O, andthe ang. NX E=ang.M XB, 
wherefore the ang. O X E = ang. O X B (Euclid ax. 3), EX = BX, 
hence O E= 0 B (Euclid B. 1, prop. 4). Through X draw H 1. 
Then the triangles Ef 1X, B A X are equal (Euclid B. 1., prop. 4). 
Join El, Then the triangles E 1H, AC B are identical (Euclid B, 3, 
prop. 31., and B. 1., prop. 6). Consequently, if the angle D O H= 
ang. PO: then BD=BX=EX=ER; XH=XA;andHI=CAa 
ABC 
3 


are equal (Euclid B. 





And conversely, if BD = BX, then the angle DOH = ang. 


for the ang. ABC=ang.BOE. Again the figures O EN X, 
O BMX, are evidently identical ; therefore, the similar component 
triangles of these figures are also equal (Euclid B. 6., prop. 20). 
AOC , 
for ang. DOC= 


‘or—IHence the angle DO C = ang.———, 


2ang. DBC; ang. AOC=2ang. ABC (Euclid B. 3., prop. 20) 
and the ang. D BC = ang. DOM = ang. DM O (Euclid B. 1., prop. 
29). Therefore, if the given angle exceed 90 deg. it must be placed 
at the centre of the cirele, and the same construction will produce 
the same result. A. H. Brornerron. 


* North British Review, tor Feb., 1861, page 165. 








| which I have undertaken to explain. 


| oxidise to any great extent is, therefore, obviously 
With the radius O B describe the | 


STEAM BOILER EXPLOSIONS. 


Sir,— Without making a retorting reply to what I look upon as 
uncalled-for remarks in your last impression of steam boiler explo- 
sion~, I will simply go into the obvious rationale of very sudden and 
violent steam boiler explosions, and there leave the subject—the 
truth of which I am thoroughly convinced of—to the candid and 
unprejudiced engineer, who may wish to investigate into the nature 
and cause of such explosions. 

Since my last communication in Tue EnGINEER on this subject I 
have visited an extensive iron foundry and fitting works, the 
engineer of which very kindly went round the works with, and 
pointed out to me the sort of castings which are most liable to explo- 
sions; and one kind in particular as more liable to explode than 
others. The upper moulding frame of this casting had been removed, 
but the casting itself remained in its bed of sand; it was hollow, 
and somewhat of this shape. I examined it, and pointed out what 
appeared to be a ruptured hole marked a, which he was before un- 
aware of. “Yes,” he replied, “the casting is spoiled through the 
moulder not having made sufticient vents for the escape of the gas.” 
He did not profess to understand chemistry, and very naturally— 
as I anticipated he would—entirely dissented from the rationale 
which I gave of very sudden and violent boiler explosions when 
plenty of water is in such boilers. He said, as has been said by others, 
that “it was impossible a boiler could explode when it had plenty of 
water in it, and the safety valve all right.” 

For the sake of suffering humanity the Government ought, in my 
opinion, to take the subject in hand by causing a series of experi- 
ments to be instituted by competent persons, so that the cause of 
very violent boiler explosions may be ascertained beyond a doubt. 
Remedies could be easily suggested when the rationale is well under- 
stood. 

I will undertake to explode any iron boiler, under ordinary pres- 
sure, whose bottom has been wel! oxidised by the action of the water 
within it, and the boiler shall have plenty of water in it too. If any 
number of small boilers were made simply for experiment, say ten, 
their bottoms made of oxidised iron, I feel certain that I could explode 
every one on first trial. I should adopt the following plan :— The 
boilers should be made to bear a pressure of, say, 40 lb, to the square 
inch, and have safety-valves loaded so as to allow steam to blow-off, 
say, at from 20 1b. to 30 1b, pressure per square inch, aud the boilers 
should be from one-quarter to one-third full of water. To make 
sure of having the steam chamber well charged with hydrogen gas— 
though I believe I could effect the same by the action of a brisk fire 
on the boiler plates—1I should prepare the hydrogen in a separate 
vessel, properly insulated upon very dry ashes, sand, or an insulating 
stool, connected with the steam chamber by means of a strong pipe. 
Now, I feel certain that if a boiler were to be thus charged with 
hydrogen gas, and placed immediately over a very active fire, that it 
would explode violently under a pressure considerably under that of 
a bursting one. 

It appears to me that almost all violent explosions of steam boilers 
take place almost invariably when the engines are not working, or 
at least when very little steam is escaping from the steam chamber. 
This circumstance strengthens my views very much: because, when 
such is the case, the hydrogen evolved from the hot iron plates has 
time to accumulate in the steam chamber. As bearing upon this 
point I need but allude to what “ Alpha” stated in reference to the 
boiler explosion to which he alluded. As a further support to my 
views I need but refer to the reports of the “ Telegraph Steamer,” 
page 274, vol. i, and to another explosion, page 147, vol. ii, in the 
“ Practical Mechanic and Engineer's Magazine.” The boiler plates 
of the Telegraph are stated to have been blistered—hydrogen gas 
coming in contact with hot oxidised iron would very naturally pro- 
duce this result—and the fusible safety-plug was not melted. These 
are very important particulars, and go far in supporting the theory 
Now, it is well known that 
when a stream of hydrogen gas passes over red-hot oxidised iron, it 
iustantly deoxidises the iron; the reason why iron boilers do not 
, apparent. I need 
hardly state that it is well known that the universal chemical law of 
the conversion of a liquid into a solid, or of gaseous matter into a 
liquid, produces heats—and, as I have before explained, electricity 
also—in the ratio of the rapidity of the chemical action. I cannot, 
therefore, see anything extraordinary in * Alpha’s” statement of the 
boiler plates becoming red-hot when they had plenty upon them, 
When the oxygen of the water combines with iron the plates sub- 
jected to this action would very naturally be as it were between two 
tires, one in the tire-box and the other in the boiler. 

It may be seen that, in reference to the explosion of the Telegraph 
steamer, the theory attributed to Mr. Colburn was then advocated by 
one party. This theory might very easily be put to the test of ex- 








prop. 32) Make the angleO BC = ang BOE; complete the | periment by fitting a large safety-valve to a small boiler, and sud- 


denly opening it under great pressure of steam. I cannot, however, 


| conceive that anything like a sudden and violent explosion of artil- 


lery could possibly ensue under such a condition. 

You seem to be at a loss to understand why the boiler-plates and 
heat should be charged with; the double act of decomposition and 
recomposition. In reply, I need but state that we see these acts 
continually performed by heat upon different materials in nature, 
both in the vegetable and animal kingdoms, But Mr. Grove has 


| shown that if melted platinum be dropped into water, the two 





elementary gases which compose water are evolved in small portions 
in the proportion in which they form water. It might easily be 
shown that if melted platinum were allowed to fall through the 
gaseous elements of water into water, that recomposition and decom 
position would necessarily take place, and, as it were, at the same instant 
of time. And if we take into consideration the different specific heats 
of bodies, and the combining principle, through difference of tem- 
perature, we shall be at no great loss in seeing the reason why such 
recomposition and decomposition take place. 

I wish this vexatious discussion, on my part, to end with this 
letter. I hesitated whether 1 should make this reply to unjustifiable 
remarks; but, having made the reply, I trust, in fairness to me, it 
will be published. Va. STEEVENSON. 

May 13th, 1861. 





THE CHEMISTRY OF STEEL AND MR. ROBERT MUSHET’S 
CHEMISTRY. 


Sm,—The nitrogen theory of steel has, as was to be expected, led 
Mr. Robert Mushet to favour the public with one of his character- 
istic lucubrations. Mr. Mushet, on this occasion, brings out, with 
more than usual force, his own special and peculiar points. 

Under the title of * Practice and Theory of Steel Manufacture,” 
Mr. Mushet pronounces against this nitrogen theory, and all its 
practical deductions. He declares the original author of it and his 
French confirmers and commentators, all to be “quacks;” the de- 
monstrative experiments relating to it to be “ puerile absurdities,” 
and the whole thing, in short, to be “ humbug.” 

It will, at least, be an amusing—perchance an instructive—exer- 
cise brietly to examine in what way Mr. Mushet appears to have 
arrived at this important conclusion. 

One of the special idiosyneracies of Mr. Robert Mushet is a per- 
petual itching of the fingers for scribbling. It was once asked if he 
manufactured his own paper for his interminable communications to 
certain journals. Mr. Mushet’s scribbling has a special and inva- 
riable character of its own. It gives one the idea that the writer is 
quite satistied that all he says will be deemed excessively witty, in- 
controvertibly logical, and of immense inrportance to the world. The 
covert or direct personalities he indulges in are in perfect keeping 
with the inimitable taste of his illustrations. It is the great writer 
(he seems to imply), Mr. Robert Mushet, who pronounces, and he is 
to be believed! A Coleford edict—let all obey! 

These amusing elements of Mr. Mushet's written lucubrations 
are, however, conjoined with others of rather a graver import. It 
is his propensity, on all matters relating to iron and steel, to ignore 
the value of everything that has not sprung from himself or his 
cuckoo note, “my late father.” Another is to make statements— 
bare, unsupported assertions—and to draw illogical conclusions from 





them with so superabundant an air of self-confidence as, at first 
sight, to convince one that he himself implicitly believes in them 
and expects every one else to do the same. The manner of the thing 
is so jaunty and so glib, that one is carried away, for the time by 
its mere momentum. Another peculiarity is always to have his 
mind's eye (and with his pen ever pointed thitherward) on some 
grand forthcoming project of his own, or on some one or other 
bantling of his numerous and ricketty family of patents, for which 
he is clearing the way by annihilation of everyone and everything 
else around him. Mr. Robert Mushet has an invention in the field, 
and all else is bosh ; and whomsoever else chances, at the same time 
also, to have an invention in the field, Mr. Robert Mushet gives 
notice to that he is prepared to smother such invention with letters 
or to bespatter it with epithets, ad libitum and ad nauseum. : 

Still there is something energetic and amusing, and even hearty 
in all this. Only, when the reader of Mr. Mushet’s scribblings 
stumbles on some unusually savage epithets or expletives, as 
“quackery,” “humbug,” &c., levelled, for example, against some 
new chemical doctrine about steel ; which doctrine, unfortunately, has 
not had its origin with “my late father,” or with Mr. Robert him- 
self, then a suspicion arises that this same Mr. Robert Mushet may. 
after all, be a little too fast. A conjecture also sprung up that did 
Mr. Mushet perchance express himself a little more candidly, he 
would be found saying “in everything relating to iron and steel 
there has, by inheritance and prescriptive right, fallen on me my 
father’s mantle, and I am henceforth, and for ever, the sole and true 
British oracle therein !” 

This nitrogen doctrine about steel seems to be peculiarly dis- 
tasteful to the Coleford oracle, whose last response (and a very 
angry one it is) is on this topic. It seems to goad him, as a red flar 
does a savage bull—into an actual passion. Under the irritation he 
appears totally to lose his presence of mind and intellectual balance. 
Now, no man flies into an involuntary rage with that for which he 
entertains a sincere contempt. Did Mr. Mushet really believe this 
new theory to be what he calls it, a piece of “ humbug,” he would 
simply leave it to its inevitable fate, and go on with his own. But 
an ad interim suspicion is aroused that this theory lies somewhat 
or somehow in Mr. Mushet’s way. Is this “nine days’ wonder,” 
as he styles it, diverting attention too much from some one or other 
of the Oracle’s own wonders? Does it cross some theory or practice 
of his own? Or is it simply that he finds himself hemmed in with 
an intangible—to him an invisible, but impenetrable barrier—with 
that something called a philosophical principle—a natural law that, 
if true (and these recent French confirmations make it look very 
like truth), neither he himself, nor “my late father,” ever did or 
could escape from the action of ? 

That Mr. Mushet has some grand new project of his own in hand 
his last letter plainly heralds--and the manner thereof affords a 
curious illustration of more than one of the idiosyncracies. He tells 
us that “the true theory of steel has been betore the eyes of the 
world for a century or more;” then, denouncing this nitrogen theory 
and, by implication, all new theories as “puerile absurdities” 
serving only to interest those men of science, who still believe 
that there is some mystery to be solved in the art and practice of 
steel making;” he goes on,and(withina few lines of this) actually dis- 
covers that there isa mystery to be solved; and gives the important 
intimation that, by some “simple deductions,” Mr. Mushet himself 
has solved it. There is, he proceeds, a “sweeping revolution ” about 
to take place in the manufacture of steel, and we shall by and by 
hear no more of the nitrogen theory (we shall, of course, have one of 
Mr. Mushet’s instead), which will be extinguished in the new 
practice (Mr. Mushet’s, of course), which is more tangible and con- 
vincing than mere theory can possibly be.” Now, the plain English 
of all this is that Mr. Mushet has got anew practice and a new 
theory of his own, and all else is “humbug.” The object of his 
letter is to announce this, and to abuse all else beyond himself, at the 
sume time. But what an impotent handling of such a question! 
What a jumble of slip-shod statements and puerile reasoning for a 
self-augurated oracle to commit itself to! 

But the most curious of the points yet remain. Mr. Mushet 
sounds right loudly that old brazen trumpet the illiterate and the 
scientifically incompetent are always so delighted to listen to—he is a 
practical man, no theorist. All theory is “quackery ” and “ humbug.” 
So, also, says the blustering skipper of some North of England collier, 
when, anathematising astronomy, the nautical almanack, the philo- 
sophy of mechanics and of magnetism, he commits all these to a 
certain place, and, sticking to his compass-box, his rudder, and his 
tiller, he declares himself a practical man, and all science to be of a 
certain quality of “ humbug.” This is a type of the philosophical 
school Mr. Robert Mushet belongs to! Mr. Mushet does not seem to 
be at all aware of the inseparability of the connection between theory 
and practice; that at the root of the consideration of all right prac- 
tice there must lie a theory of action; that out of theorising and 
practising emerges finally the /aw of action to indicate inevitably the 
true practical applications. He is certainly not overstocked with 
clear notions on the philosophy of induction. 

Mr. Mushet is extremely wrath with one “ Chemicus Edinensis” 
for having imputed to him the use of cyanogen in his steel 
making. And here is seen another curious instance of Mr. 
Mushet’s intellectual obliquity whenever he touches his antipathy 
—this nitrogen theory. Mr. Mushet so refers to the Greek deriva- 
tion of cyanogen as to make one think this little bit of baby- 
scholar-craft to be his own. Why he takes it from the chemical 
books, which all give it as the origin of the word cyanogen. 
Cyanogen gets its name because of its property of forming blue 
compounds—the varieties of Prussian blues; that is, it is a blue- 
producing compound. Now, when Mr. Mushet makes steel and 
gets out of his operation a blue slag, and then calls his steel 
“cyanogen steel,” he is following a rather Hibernian kind of an 
analogy. Had he called his steel, in Greek or English, * blue 
slag producing steel,” he would have hit the mark. But with a 
strapge twist in his logic, that runs throughout the whole of this 
short letter of his, even here he misses the right mark. 

But, pray, why with hisintense contempt for nitrogen and cyanogen 
in steel-making, did Mr. Mushet take this ad captandam title at 
all for his product? He adopted it shortly after the first promul- 
gation of the nitrogen theory, and of the practical deductions 
therefrom, that the cyanogen compounds were the fittest forms of 
application of nitrogen and carbon. Is his present contorted ex- 
planation of this somewhat curious coincidence a mere after- 
thought ? 

Among a preponderance of bare, unsupported assertions, Mr. 
Mushet does venture to adduce three tangible things in refutation of 
the nitrogen theory :—I1st. An experiment of his father’s.—2nd. The 
operation of fusing steel to make it into cast-steel, and—3rd. The 
Bessemer process of aération. These he gives by way of proving 
that nitrogen can have nothing to do with steelmaking, or with the 
after composition of steel. 

Now it so happens that his father’s experiment is, so far as can be 
seen by the son's imperfect description of it, an actual confirmation 
of the potency of the co-operation of nitrogen. But in relation to 
even a part of his own father’s labours, Mr. Mushet cannot help fall- 
ing into an egregious chemical blunder. Who but himself ever 
thought or said that ammonia existed in steel? Mr. Mushet would 
be more wisely employed in making himself master of his subject 
than in perpetrating puerile jokes about gold and ammonia in steel. 
He mistakes a product for an educt. It is nitrogen plus carbon, and 
not ammonia—which is nitrogen plus hydrogen—that exists in the 
steel. The ammonia is produced only in expelling the nitrogen. 
But Mr. Mushet cannot see the distinction. 

His long and needless cast-steel illustration happens to have no 
connection whatever with the real point at issue. ‘he steel in this 
case has been already produced. The iron has taken up its requisite 
carbon and nitrogen, and the resulting steel is placed in melting 
pots simply to give to it the homogeneous quality of cast-steel. The 
pots are closed, not to exclude nitrogen, but oxygen, and to obviate 
the tendency of the latter to decompose, i¢., denitrogenise and de- 
carbonise the molten steel. 

Equally does he, in his third case in refutation—that of the 
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Bessemer process—make a bungle of his case, for want of a clear 
chemical comprehension of the points involved. When Mr. 
Bessemer blows atmospheric air into molten iron, to expel the 
carbon, the four-fifths volume of nitrogen present cannot combine 
either with the iron or with the carbon present because the accom- 
panying one-fifth of oxygen destroys ail such combinations. It is 
for this reason, therefore, that the Bessemer operation, in its 
simple original form, does not produce steel proper, other 
conditions requiring to be supervened or to be appended to the 
simple aération before there can be accomplished the real steelifying of 
the iron. The fact that themere aération of iron does not produce steel 
is noproof whatever that nitrogen isnot essential tosteel. The writer 
will venture to predict, when the processes now actually used by 
Mr. Bessemer to produce real steel become known, that these, too 
every other process does and has always done), will give the 
ullest confirmation of the truth of the nitrogen theory. 

It is predicted further that whatever may be the character or the 
medium of Mr. Mushet’s forthcoming *“ sweeping revolution,” not 
one particle of real steel will Mr. Mushet produce without the 
co-operation of nitrogen. He may as well attempt to fly from Cole- 
ford to Taranaki as to evade the operation of this inevitable law. He 
must, of necessity, produce the “triple alloy of iron, carbon and 
nitrogen,” as the author of the law (Mr. Binks) defines steel to be, 
or he will utterly fail in his attempt. 

Amidst the mass of contradictions--of misconceptions of chemical 
actions—of misapplied chemical terms—(confounding elementary mat- 
ters with compound ones—nitrogen with ammonia, and both these with 
cyanogen, &c.), that he has managed to crowd into a single letter— 
all betraying an utter deficiency of exact chemical knowledge—Mr. 
Mushet crowns the whole by insinuating that M. Fremy, one of the 
most expert of the French chemists, had mistaken carburetted 
hydrogen for ammonia! Mr. Mushet likens this well-known and 
accomplished Frenchman to an ass that, in his course of experimenting, 
“treads upon hot cinders and burns his hoofs!” Next, he declares 
M. Fremy’s experiments and results to be all “ humbug,” and that he 
had mistaken the efiluvium from his own “ burning toenails” for 
“ammonia!” 

Has Mr. Mushet the audacity or the vanity to suppose that by 
such flippancy or rabidness he can check researches whose results 
have the deepest interest for even such an assemblage as that of the 
French Academy of Sciences ?—or that he is exalting the character 
of English scientifig journalism by such folly, presumption, and vul- 
garity as this ? 

One could imagine M. Fremy, on hearing of this attack (should 
such a fact ever reach him), staying for a moment his experiments 
to cast a thought on his assailant, and then again resuming his work, 
exclaiming, in a tone of ineffable contempt—* Quel misérable! 
heureusement que la science Anglaise lignore!! Né dans lobseurité 
de l'ignorance et de la présomption, c'est un représentant fidéle de 
la béte brute Anglaise.” 

May 15th, 1s61. 





Cuysicus Reois Cott: Lonp: 


Sm,—In your last impression, a correspondent, Mr. Robert Mushet, 
has been pleased to term my distinguished countryman, M. Fremy, an 
ass. Judging of this person’s mental calibre from his letter, 1 presume 
him incapable of understanding or using any other kind of argument. 
Did not his diseourtesy forbid reply, his evident inability to grasp the 
question, and his utter feebleness in reasoning upon it, would render 
any serious refutation of his letter unnecessary. 1 write, then, 
simply to protest against a flagrant violation of every principle of 
fair discussion. Nor alone does it appear a violation to me, the com- 
patriot of the gentleman who is attacked, since an English friend, to 
whom I mentioned the matter, remarked, “ Pshaw! the manners of 
the mining districts—see ’unch—* Who’s that, Bill?’ ‘A stranger.’ 
‘’Eave half a brick at him!’ ” A FRencuman, 


THE CLYDE SHIPBUILDING. 
(Concluded Jrom page 291.) 
WHITEINCH. 

Messrs. THomAs WINGATE AND Co. are at present engaged in con- 
structing a steam ship, about 650 tons burden, and 200 horse-power 
or the China trade, which is guaranteed a very high rate of speed. 
The same firm launched, the other day, a beautiful brig-rigged 
screw steamer of 300 tons and 60-horse power, built on the most 
approved clipper lines, and also intended for the China coasting 
trade—that being the third vessel built for the said company. The 





under side of beams in vessels built on this principle might be 
safely dispensed with. The keelson is 100 per cent. stronger as a 
backbone than the common keelson in use on board iron shipping. 
When, by accident, the bottom of a vessel with the common keelson 
is tested, the four rivets which connect it to the upper edge of each 
floor, of course, breaks; but with this keelson the floor and keel must 
break, and the vessel’s bottom be torn up, before the keelson will 
yield. In place of the common vertical hold and ‘tween deck pillars 
or stanchions in two lengths, at present in use in wood and iron 
vessels, most of which are portable, and intended merely for a 
support to the deck, this ship has from stem to stern a central range 
of diagonal trussings, made from 5 by 2 flat iron bars, in one 
length from upper deck beams to keelson, the joint objects of which 
are to strengthen the fabric and support the deck, ‘hese trusses 
cross each other in a reverse diagonal direction, so as to resist 
either a tensile or compressive strain, and are securely rivetied above 
to the upper beams, and below to the above-mentioned improyed 
keelson, At their point of intersection they are yivetted together, 
and when they cross the line of hold beams a double central back-to- 
back 7 by 6 angle iron clamp, in long length, grips and secures and 
supports both them and the hold beams, being strongly rivetted to 
all. These diagonal central trusses do not in the least interfere with 
the hatch spaces or the masts, and they form a central range of 
vertical diagonal beams or trusses ata part of a vessel requiring 
support, and which hitherto has not had such, and are of great ser- 
vice in connecting together two strong frameworks, namely. a 
vessel's bottom and her upper deck platform, neither of which 
can yield without the other, and does not in any degree interfere 
with the stowage. The other minor improvements adopted are—an 
iron windlass, occupying one-third of the space of the common 
wood purehases; and the cast-iron mooring bits (in place of being 
the usual dead blocks of iron, of use only in harbour) are formed 
into 12-hold ventilators, each with a top-hinged cover, and an orifice 
seven by five inches. Notwithstanding these improvements the 
cost of iron vessels so built does not exceed that of the common 
construction. Messrs. Simons and Co. are likewise building a paddle 
river steamboat, to ply on the Rothesay station, 200 ft. long, 18 ft. 
broad, 7 ft. deep, and 140-horse power, which will be supplied with 
superheating apparatus, in order to save fuel; and a beautiful iron 
schooner yacht, of 60 tons, fora member of the Royal Northern 
Yacht Club, on the same lines as the fast-sailing yacht Chance. 
They are also busy with Indian contracts for railway plant for 
Madras railways. 

Tur Messrs. Henperson are constructing a screw steamer of 
1,600 tons for a Caleutta firm—the same for whom they built the 
Lightning s.s. some time ago. She will be fitted with a pair of 
diagonal oscillating engines of 250-horse power. They are also 
building a screw steamer for the Danish General Steam Navigation 
Company, which is the fourth steamer the Messrs. Henderson have 
had to build for the same company. Her tonnage will be about 650 
tons, and the engines, which are on the four-cylinder principle, 
patented by the builders, will be 100-horse power. The same builders 
are progressing rapidly with a new steamer torun between Glasgow 
and Rothesay, to fill the place of the Ruby, which was removed from 
that station at the end of last season, on her being purchased by the 
Oriental Company. The engines of this steamer are on the same 
diagonal oscillating principle as those originated and patented by the 
Messrs. Henderson, and introduced by them with such remarkable 
success in the Ruby last year, she having proved the fastest steamer 
of her class that has sailed on the Clyde, her average speed being 
upwards of twenty miles per hour. 'The Messrs. Henderson have just 
completed a fine steamer, to be named the Saone; in place of the 
favourite Rothesay steamer Ruby, which, after having been purchased 
by the Oriental Inland Steam Navigation Company, was, unfortu- 
nately, lost on the Irish coast on her way to India. The dimensions 
of the new steamer are :—Length, 200 ft.; breadth, 18 ft. 6 in.; 
depth, & ft.: draught of water to be 3ft. The hull of the steamer 
has been taken asunder for shipment to India, where she will be 
reconstructed. Her engines are 110-horse power nominal, and have 
been already shipped for India, along with her boilers. There is 
every reason to expect that this steamer will be found bighly adapted 
for the requirements in opening up communication in the inland 
rivers in India, for which she is destined, her predecessor, the Ruby, 
having been one of the most successful river steamers in point of 

















| speed. They are also finishing a handsome screw steamer, named 


Messrs. Wingate are also building of iron the largest dredger, | 


perhaps, ever made anywhere. It is intended for dredging the river 
Tyne, at Newcastle, and will be fitted up with a double chain of 
buckets to discharge at the sides of the vessel, and capable of operating 
with ease in water of the depth of 30 ft. They are, likewise, busy 
with some smaller craft. 
Me. J. G. Lauri has on the stocks at present a screw steamer 
for the coasting trade, and fitted to carry passengers as well as cargo, 
Her length is .. .. «+ «e «2 of os of os 172 feet. 
TORE 0 ce ce ce ce ce ce oe oe ce ce DD gg 
SS ee eee eee ee ee 
Tommage.. 1. ++ +s of 8 o- oe 80 se 
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RENFREW. 

Messrs. Wa. Srvons, ANp Co.—This firm are constructing a large 

iron sailing vessel, for an English house, intended for the India 

trade, on a new patent principle, which is characterised by its great 
strength. It is— 


35 4» 
520 tons. 
80 horses, 


200 feet. 


TS nae ae ee o. - « 
ss 0 << “= = c ae ow Se ee 
Depth a -- - a a oe ve. Se as 
Tonnage .. o o <s 8 ee .. 1,109 tons. 


A short description of this vessel's construction will be interesting to 
our readers. ‘The beams, in place of being thwartships, are placed in 
a diagonal direction, each range of beams lying in the opposite 
diagonal direction to the range above or below it, so that, col- 
lectively, the vessel's beams constitute a complete system of hori- 
zontal diagonal trussing. Along each side of the hatchways are 
secured, on top of these beams, from bow to stern, strong late 
stringers, in long lengths, having their butts chain-rivetted through- 
out. Along the centre of the lower range of beams are also secured, 
in long lengths, from stem to stern, strong double 7 by 5 back-to- 
back angle iron clamps, which are secured to the top of every hold- 
beam, and to every hold-truss or stanchion. For these beams 
various degrees of obliquity may be atopted, but the angle of these 
in this vessel answers the combined purpose of a beam and diagonal 
truss. It is a well-known fact that a vessel's beams placed in the 
ordinary way—each straight across and one over the other—do not 
prevent the straining or working of a ship at sea, but merely form a 
connection between the sides and a framework to support the decks. 
In this ship, besides these objects being attained, the beams form a 
horizontal truss framework, preventing the twisting and straining of 
the vessel in the various positions she is placed in during the many 
thousand miles she has to carry her cargo. The hatch spaces and 
mast partners are framed in the usual manner, and the masts are 
wedged on both decks. Along each side of the interior of the 
‘tween decks are rivetted to every reverse frame, in very 
long lengths, strong double back-to-back 5 by 4 angle iron 
clamps, stretch from bow to stern, the butts making shifts 
with each other and with the external plates. The w aterways, in 

lace of being made of timber, as in other vessels, are made of the 
ost iron boiler plate. The usual iron side stringers and wood 
waterways are thus superseded, and the iron waterways on this 
petacizis form a complex box gunwale, as recommended by Fair- 

airn. The projections on the upper side of the, beams form also a 
stronger and improved knee-fastening to the upper portions of the 

am, where hitherto in iron vessels such a knee-fastening has 
been wanting, though considered essential in timber vessels; 
indeed, for the convenience of passengers’ berths, the knees on the 





the Guadalete, the principal dimensions of which are:—Length of 
keel, 164 ft.; breadth of beam, 23 ft.; depth, moulded, 14 ft. She is 
for a Spanish company, and is intended for the Mediterranean trade. 
Her engines are 80-horse power, and are upon the diagonal oscillating 
principle. 

DUMBARTON. 

Shipbuilding, the staple trade of the town, is at present in a 
flourishing condition in Dumbartop. There are here four ship- 
building establishments, namely, that of Messrs. William Denny 
and Brothers, whose business is confined to iron vessels, and is the 
first of the kind established in Dumbarton, some of the largest iron 
steamers launched in this part of the kingdom having been built by 
the Messrs. Denny and Brothers; that of Mr. Archibald Denny, 
brother of the former, builder of iron vessels; that of Messrs. 
Archibald M‘Millan and Son, long and extensively known in the 
wooden ship trade; and that of Messrs. Denny and Rankin, a firm 
who have produced many first-class wooden vessels. 

Messrs. Denny Brorners.—This firm have two screw steamers 
on the stocks—the Norwegian and the Sidon. The Hibernian, a 
screw steamer built by this firm was launched on the 11th January 
last, and is just ready to go on her station. She was built for the 
same trade and the same company as those of the Norwegian, and is 
in every respect similar in size and construction to that steamer. 
They are intended for the Montreal Ocean Steamship Company, to 
sail ‘between Liverpool, Quebec, and Montreal. Their dimensions 
are :— 

Length of keeland forerake .. .. «. «+ «+ « 200 ft. 


Breddth of beam .. ‘is eo st Oe ae ee ee 
Depth of hold... .. «. 5 os Se ee ee 
Tonnage be eo 8s te 2,450 tons, 0.m. 


They will each have two direct-acting engines of about 400-horse 
power, nominal. ‘They are to carry the mails, and will have ex- 
tensive passenger accommodation, being constructed for 101 first- 
class, and upwards of 400 third-class passengers. The Norwegian 
is expected to be ready for launching in about six weeks. The 
steamship Sidon is being built for Messrs. Burns and M'‘Iver, 
Glasgow and Liverpool, and is just in frames. She is intended for 
the Mediterranean trade, and will carry a limited number of 
passengers. Her dimensions are :— 
Length of keel and forerake .. .. ss ee «+ «+ 205 ft, 
Breadth of beam .. : o 6 ow we ee 
Depth of hoid - - se on. nae 25 ft. 10 in. 
ee eee 1,677 tons, builders’ measurement. 
She will be fitted up with oscillating gear engines of 300-horse power 
nominal. The Messrs. Denny and Brothers have a sister ship to the 
Sidon to build, of the same size and dimensions, and for the same 
firm. 

Mr. ArcnizaALp Denny is building an iron two-sterned paddle- 
wheel steamer for Russia, intended for passengers and goods. Her 
dimenions are 120 ft. by 18 ft. by 7, ft. She will be furnished with 
diagonal engines of 60-horse power, which are being made by 
Messrs. Tulloch and Denny, Dumbarton, and will be launched in 
about three weeks. Two large Spanish steamers, the San Quinton 
and Patino, are being repaired at this establishment. 

Mr. Avex. Denny's iron shipbuilding yard, where a large number 
of workmen were employed, and from which some first-class iron 
vessels have been launched, has been closed for several months. 


PORT-GLASGOW. 


The iron-shipbuilding trade here is tolerably busy, especially in 
two of the three yards of Port-Glasgow. 

Messzs. BLackwoop anv Gorpon have three vessels on the stocks, 
and they are about to lay down the keels of two other steamers. 
One ship (since launched) is named the Osborne. It has been built 





for Messrs. George Gibson and Co., Leith, and is intended to ply 
between Leith and Rotterdam. It is a screw steamer, of the follow- 
ing dimensions :— 
PEERS, Gb, ‘we ‘be 56 65) oe, 60 0 es ma . 
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The other two vessels on the stocks are sister paddle ships, and 
gre building for the Citizen River company (Limited),to ply on the 
ea a8 passenger steam-boats. Their dimensious are :— 
nts 30° 4b 46 66 Ss. ec 0s 40 ue. 00 
rh <2: 20 en ‘ae Gy ch ie eG kk cae 1 ” 


Depth .. .. eee ’ 

EP eS 
They will be propelled by oscillating engines, and will haye saloon 
decks, and abundance of lights in them, so that it is anticipated they 
will soon become favourite passenger boats. For the same gampany 
this firm are about to build a screw steamer of rather waa er di- 
mensions. Her length will be 130 ft.; breadth, 16 ft.; depth, 8 ft.; 
and engines of 34-horse power. The other vessel contracted for is 
to be named the Pladda, and is for the Cork and Waterford Shipping 
Company. She will be propelled by a screw, and will be tout 
180 ft. long, 24} ft. broad, 14 ft. deep, 500 tons burden, and 80-horse 
power. The Messrs. Blackwood acd Gordon are not at present 
building any ships at Paisley. 

Messrs. Joun Rei anp Co, are constructing two iron ships, the 
one a paddle, and the other a screw steamer. The paddleship is for 
the Pacific Steam Navigation Company, to carry the mails between 
Panama and Valparaiso, She is— , 

In Length about 4... 0. oe oe oe oe oe oe 260 fit 
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She will be fitted with surface condensers by Mr. T. Davison The 
screw ship is a small vessel of about 150 ft. long, and 300 tons 
burden, and is bound for Bombay. 

Messrs. Lavrence Hint anv Co. are building afinely modelled iron 
screw steamship, on sale, which will have a full poop and lifting- 
screw, and is to be classed 12 years Al. Her dimensions are— 

BAER 2s on Se 80. 9% oo cc ce BSR. 
Breadth ., os 3s 89 86 86 ©© 26 2) 
Depth 
Power oe 
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GREENOCK, 

This ancient seat of shipbuilding is now, we are glad to say, 
busier than it has been at any time within the last couple of years. 
This, however, only applies to the iron-building yards, those devoted 
to the older branch of the trade being very slack. 

Messrs. Scorr anp Co, are building three iron vessels of different 
dimensions. They lately launched an ivon-built vessel of 1,250 
tons, named the Memnon. Her measurement is 25° ft. long, 82 ft. 
broad, and 214 ft. deep. She will be das a two-masted 
schooner, Her engines have been prepared by the Greenock 
Foundry Company, and she will also be fitted with an auxiliary 
screw. The Memnon is owned by Messrs. Holt, 1 impart, and Co., 
Liverpool, and, when ready for sea, will go into the Mediterranean 
trade, 

Messrs. Catrp AND Co, have but one screw steamer on the stocks, 
and the hull of a river steamboat. The screw steamer is to be named 
Hansa, and is being built for the Bremen and New York Company, 
to ply between these ports. 
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She is framed and going on rapidly; and she will be fitted with 
surface condensers by Mr. T. Davison. They are also building a 
hull for the engines of the Windsor Castle river boat, which was 
lost last year on her voyage to her purchasess in India. She will 
ply on the river Ganges. 
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Messrs Stern anv Co. have five iron vessels on the stocks, 
Another, just launched, will be fitted with M‘Nab’s patent surface 
condensers, and her engines are the high and low-pressure double- 
cylinder kind. The dimensions of these two vessels are as follow :— 
Peruvian, On Sale. 
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Ss ee 124,, 
+» «+ 20 horses. .. .. 70 horses, 
about 1,4 0 tons, “o£ Se oe 420 tons, 
This firm is also building an iron dredging machine for the Greenock 
Harbour Trust, 110 ft. long, 23 ft. broad, and 9 ft. deep, with one 
row of buckets. They are constructing three wooden vessels :—A 
clipper for Mr, Alexander Rodger, Glasgow, for the Singapore, 
China, and home trade, is to class thirteen years at Lloyd's; a coast- 
ing schooner for Mr. Alex. Ferguson, Greenock, nine years classed; 
and a thirteen years’ classed ship, on sale. Their dimensions are :— 
Clipper. Schooner. On Sale, 
Length .. .. ». 170 ft, as 76 ft, ee 1iy ft. 
SO ae ee 184 ,, oe 24 5, 
Depth oo seo oe DD lw ee of ee 134,, 
Tonnage .. .. .. 730tons. .. 118 tons o.M, 320 tons, 
Mr. James M‘Mitian is building a timber barque 323 tons, for 
builder's account, which is already planked. 
Messrs. Jonn Scorr anv Sons, who hitherto have carried on the 
timber trade, have nothing new on hand at present, 








PoPuLATION OF GLAsGow.— The census returns show that the popula- 
tion of the “ancient burg of Glasgow” and its immediate suburbs, 
is 446,395. 

Tue Deriance.—The following are the chief dimensions of the 
screw liner Defiance, recently launched at Pembroke: — Length 
between perpendiculars, 254 ft. 9in ; length of keel for tonnage, 
219 ft. 114 in.; breadth, extreme, 55 ft. 4 in.; breadth for tonnage, 
54 ft. 6 in.; breadth moulded, 63 ft. 8 in.; depth of hold, 24 ft. 6in.; 
burden in tons, 8,475}, and nominal power of her engines 800 
horses. 

Tue Acuities.—On Thursday week preparations were commenced 
at Chatham Dockyard for building the temporary dam which is to be 
placed at the entrance of No. 2 dock in lieu of the present caisson, in 
order that additional space may be obtained for the building of the 
large mail-clad steamer Achilles, 40. The length of the second dock, 
in which it is intended to build the new iron war steamer, is 836 ft. 
but by the substitution of a dai for the caisson now at the entrance, 
an addition of about 20 ft. will be gained. The steam travelling 
cranes which are in course of erection along each side of the dock 
by Messrs. Taylor and Co., of the Britannia Works, Birkenhead, 
will be completed in the course of a few weeks. ‘These machines 
are of the most powerful description, and capable of lifting the 
heaviest portion of the iron work which will be used in the con- 
struction of the new frigate. A considerable portion of the machinery 
required in building the Achilles has arrived at the dockyard from 
the contractors, but a great deal has yet to be received ad the 
ship can be commenced ; in fact, the chief delay in the commence- 
ment of the Achilles has arisen from the non-arrival of the various 
descriptions of machinery. Up to the present time only comparatively 
few mechanics have made application at the dockyard to be employed 
on the new frigate, but good platers as they apply are at once taken 
on. As there are to be upwards of 1,000 men employed in building 
the Achilles, the number of mechanics to be hired must be very 
large. 
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Tuts invention, by William Macnab, of Greenock, relates to im- 
provements in the arrangement or construction of the parts of steam 
engines more particularly, though not exclusively, designed for 
marine propulsion, 

A set of engines for driving the screw propeller is shown 
in the accompanying illustrations, Fig. 1 being a longitudinal 





vertical section, Fig. 2 a transverse vertical section, and Fig. 3 | 


a horizontal section, The arrangement comprises two direct- 
acting inverted “ low-pressure” cylinders A}, placed above 
and in the vertical plane of the shaft B, and acting upon sepa- 
rate cranks C', C*%, disposed at about the angle of 120 deg. from 
each other, The * low-pressure” cylinders A', A*, are placed 





rather further apart than in ordinary arrangements of the like class, | 


and in the space between there are placed two comparatively small 
“ high-pressure” cylinders D!, D2, lying in a transverse vertical 
plane, or one on each side of the vertical plane of the shaft B. The 
piston rods E!, E*, of these two “ high-pressure” cylinders D', D2, 
are fixed to a single crosshead F, which is connected to a third 
crank G, disposed on the shaft B at angles of 120 deg. from the other 
two cranks C!, C% The “ low-pressure” cylinders, A!, A%, receive 
steam by means of separate valves H', H?, whilst a single valve I, 
by preference of the piston class, distributes the steam to the two 
‘* high-pressure ” cylinders D', D?, A casing J, extending from one 
“ low-pressure” cylinder A! to the other A%, encloses the two 
“ high-pressure” cylinders, and the valves and valve passages, and 
the otherwise unoccupied space of this casing constitutes a kind of 
reservoir for the steam on its way from the “ high-pressure ’ to the 
“ lowrpressure ” cylinders. The valves are actuated by eccentrics 
in the ordinary way, these being of course arranged to correspond 
with the position of the respective cranks. The intermediate casing 
J is shown as formed with jacket spaces for steam direct from the 
main boilers or from auxiliary boilers, and the “ low-pressure” 
cylinders A}, A%, are also, by preference, formed with similar jacket 
spaces, 


GEOGHEGAN’S MACHINERY FOR EXPRESSING 
LIQUIDS. 


Ts invention by Robert Geoghegan, of Dublin, relates to a con- 
struction of machinery for expressing liquid from semi-fluid or solid 
substances, such as balm or yeast, and spent grain and hops, potters’ 
clay, and similar substances, and consists in the employment ie that 
purpose of a hydrostatic press, in conjunction with a containing vat 
or vessel forthe reception of the substance to be operated upon, the 
table of the press working into the vessel and expelling the liquid 
through suitable escape or drain pipes. The surface of the table and 
the bottom of the containing vessel are ribbed so as to increase their 
strength, and the substance to be compressed, when in a semi-fluid 
state, is contained in bags or between layers of canvas or other suit- 
able material, and placed between wire gratings; but when the sub- 
stance is of a solid nature the canvas or bags may be dispensed with. 
The ram of the press may be made hollow, and provided with an 
annular packing, so as to fit the cylinder, and the water intended to 
operate the press, the pressure of which may be obtained either from 
a natural head or from a forced pump, or both combined, is admitted 
alternately on opposite sides of the piston or packing, so as to elevate 
the table or depress it by an ordinary slide-valve or other suitable 
valvular contrivance. The top of the hollow ram is closed, so that 
the full area of the ram is presented to the pressure of the water 
during the descent of the table, or when exerting its expressing force 
upon the substance under treatment, whilst the ascent of the table is 
accomplished simply by the pressure exerted above the reduced area 
of the annular piston or packing only. This press may be worked 
either vertically, horizontally,or at an angle, according to the 
requirements of the various purposes to which it may be applied. 

Fig. 1 represents a vertical section of the apparatus. \ A represents 
the cylinder of a hydrostatic press; B is the ram, made hollow and 
provided with an annular packing 8, 8, fitting the interior of the 
cylinder; C is the pressing table, secured to the bottom of the ram 
by a key or other suitable contrivance. The cylinder of the press is 
fitted on to a bed-plate D, supported by the pillars E, E, which are 
bolted to a flange on the edge of the containing vessel F. The 








illustration represents the containing vessel filled with substances to 
be pressed, such substances being shown as enclosed within canvas 
bags ff, each bag being separated from its neighbour by a wire 
grating g. ‘The pressing table is guided in its descent into the 


interior of the vessel F’ by suitable hinged and forked guides h, one 


tet 


of which is shown, which embrace the pillars E,E. The liquid 
expressed is allowed to flow off freely through the drain pipe G, at 
the bottom of the vessel F; 1, l,are the strengthening ribs cast on 
the bottom of the vessel F, and on the top surface of the pressing 
table. The inlet and outlet of the water to and from the cylinder of 
the press is regulated by an ordinary slide-valve & and ports J, J, the 
valve being worked by hand, or otherwise, by the aid of a lever H; 
i is the water inlet pipe,and @ the outlet or escape port. By alter- 
nately changing the position of the slide-valve it is obvious that the 
water may be admitted both above the piston of the ram, so as to 
force it down with its full power by acting on the entire area of such 
piston, and below the piston so as to elevate the ram and table, in 
which latter case the small annular area of the piston only is acted 
upon. 














Frrenpiy axp Assurance Societies.—A bill has been introduced 
into the House of Commons by Mr. Sotheron Estcourt providing 
that once in every year there shall be delivered to every subscriber 
to or depositor in’a friendly or assurance society a copy of the 
balance-sheet for the preceding year, stating the receipts and expen- 
diture and the assets and liabilities of the society, and number of 
members. There is a penalty of £5 for disobedience of the Act. 
The societies intended are such as (not being banks) receive money 
upon the terms or conditions of providing some benefit in case of 
death, sickness, old age, infirmity, inability to work, fire, breach of 
trust, or by way of endowment or pension, or of return of money 
deposited with interest; and the object of the bill is stated in the 
preamble to be to prevent subscribers from being defrauded of the 
promised benefit by reason of the mismanagement or insolvency of 
the society, whereby thrifty and provident habits would be dis- 
couraged, and discredit thrown upon other societies established for 
a like purpose on sound principles. 
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Sovtn Kenstreton Museum.—During the week ending 11th May 
1861, the visitors have been as follow :—On Monday, ‘Tuesday, and 
Saturday, free days, 4,780; on Monday and Tuesday, free evenings, 
3,881. On the three students’ days (admission to the public 6d.), 
1,832; one students’ evening, Wednesday, 142.—Total, 10,635 
From the opening of the museum, 2,026,452. 


PLATE-GLASS AND Buroiars.—A_ correspondent of a morning 
journal, in writing of burglaries and burglars, says :—“ But there is 
one obstacle, happily within reach of most of us, which no burglar 
can overcome, and before which diamond and centrebit are alike 
inefficient, and that is plate-glass. Wherever the burglar encounters 
plate-glass he must either give up the job, or he must employ force 
that will alarm any but the most sleepy household. The burglar 
cannot cut plate-glass. ‘The best diamond does little more than 
scratch the surface, and it requires heavy pressure to complete the 
cleavage. Since the removal of the excise, plate-glass has fallen in 
price 50 or 60 per cent. ; itis now quite within the means of the great 
mass of householders; its first cost is little heavier than ordinary 
glazing glass, and its indestructibility makes it much the cheapest 
in the end. Wherever plate-glass is substituted for common 
window-glass on ground floors and all exposed places, the glazier’s 
Christmas bill is saved, the burglar ceases from troubling, and the 
nervous are at rest.” 


Ramway Trarric Receirrs.—The traffic returns of railways in 
the kingdom for the week ending the 4th of May amounted to 
£527,380, and for the corresponding week of, last year to £531,290, 
showing a decrease of £3,910. The gross receipts of the eight rail- 
ways having their termini in the metropolis amounted to £230,964, 
and for the corresponding week of 1860 to £240,063, showing a de- 
crease of £9,099. The decrease on the Great Northern Railway 
amounted to £1,966; on the Great Western to £2,140; on the 
London and North-Western to £7,351; on the London and Black- 
wall to £36; and on the South-Eastern to £837—total, £12,330. 
But from this must be deducted £1,223, the increase on the Eastern 
Counties, £323 on the London, Brighton, and South Coast, and 
£1,685 on the London and South-Western, leaving the decrease as 
above, £9,099. The receipts on the other lines in the United King- 
dom amounted to £296,416, and for the corresponding week of last 
year to £291,227, showing an increase of £5,189, which must be 
deducted from the decrease on the metropolitan lines, leaving the 
total decrease £3,910, as compared with the corresponding week of 
1860. 

“ PyronomeE,” TO SuPERSEDE GUNPOWDER POR BLastine.—Our vari- 
ous correspondents on the loss of life occasioned by the careless use of 
naked gunpowder in mining operations, as well as the mining inte- 
rest generally, will be glad to learn of a new product less liable to 
explosion from careless treatment, and very much cheaper than gun- 
powder, for blasting rocks, &c., and which after having been 
exposed to damp or wet does not lose its explosive power, but becomes 
serviceable again after being dried. ‘This substance has been 
invented by a Mr. Reynaud, who has named it pyronome. As 
compared with gunpowder its specific gravity is much lighter, and 
it produces the same effect. Its cost price is considerably less than 
gunpowder, but it cannot be advantageously used for fire-arms. It 
is composed of nitrate of soda 525 parts, residue of tan (after it has 
been used for tanning) 275, powdered sulphur 20°0 = 100-0 parts. 
The operations for its preparation are as follow:—1l. Dissolve the 
nitrate of soda in a sufficient quantity of hot water.—2. Mix the tan 
in this solution in such a manner that all parts may become perfectly 
impregnated.—3. Mix the powdered sulphur in the same manner— 
4. Take the product from the fire and dry it. When thoroughly 
desiccated it may be placed in sacks or barrels for use. This pro- 
duct for the purposes named will be found far superior to gunpowder, 
and we doubt not be received as a boon both by miner and mine 
owner, and ought to come into general use. Arranged in cartridges 
no possible accident could happen, and besides being about 15 per 
cent. cheaper than punpowder, it possesses the rare quality of retain- 
ing its explosive powers after being subjected to damp or wet, simply 
requiring drying, and its preparation is so exceedingly easy as to be 
within the power of everyone to manufacture for himself—Aining 
Journal, 
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TO CORRESPONDENTS. 


#,* Seapr binding the volume can be had from the publisher, price 2s. 62a. 
each. 


#,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eve of an anonymous 
querist, ave in most cases merely advertisements, which, we are sure our 
readers will agrec with us, should be excluded as much as possible from this 
column. 

D. E. (Leicester).— You had better advertise. 

Civis.—The Manchester Water Meter Company, Manchester. 

E. C.—We know no reason for doubting that a cubic Joot of cast-iron, 
thrown into any part of the ocean, would descend to the bottom. 

C. T.—Steel boilers will expand and contract almost within the same limits as 
iron boilers. Steel is not likely to give trouble, except when made too thin. 

T. T.—A brass rod, 50 in. long, would be expanded 3-10ths of an inch by the 
application of a temperature 575 deg. above the temperature at which its 
length was 50 in. Thus, if the temperature at 50 in. was 75 deg., a tem- 
perature of 650 deg. would increase the length to 53 in. 

J. S. F.—Jn the arch there is no aliowance for expansion, the crown being left 
to rise aud fall with variations of temperature. The ribs abut upon a cast- 
iron plate, or ** skew back,” which is laid on an inclined surface on the face 
of the pier or abutment. In the suspension bridge the chains are sometimes 
carried on rollers at the tops of the towers, but not so in railway suspension 
bridges, in which the cables rest on Jirm supports. In either case, the cables 
are free to expand or contract, the roadway rising and falling accordingly. 
Thank you for your kind observations, and we will bear your wish in mind. 








ARTHUR WOOLF. 
(To the Editor of The Engineer.) 

Sir,—Being very anxious to obtain some information respecting Arthur 
Woolf, the inventor of the combined high and low pressure steam engine 
known as “‘ Woolf's engine,” I beg to ask if you or any of your numerous 
readers can inform me where I may find a memoir of that ingenious man, 
or can favour me with date and place of his birth, date and place of death, 
and name of the place where he was buried. INQUIRER. 

May 14th, 1861. 





DOUBLE CYLINDER EXPANSIVE MARINE ENGINES. 
(To the Editor of The Engineer.) 


Sir,—I find from the account of the Mooltan in Tue Enarnerr, of Friday 
last, that I have to congratulate Mr. Humphrys (of the firm of Humphrys 
and Tennant, the makers of the engines of this ship) on his recent conver- 
sion to the employment of two cylinders for the more economical working 
of the steam in marine engines. 

Whilst attending one of the evening meetings of the first session of the 
Institution of Naval Architects last year, | found Mr. Humphrys setting 
down most vehemently the employment of the two cylinders, and expanding 
the steam in the second, because, as he argued, it could be better done in 
one. 1 forget the exact words he used, but the occasion was the mention of 
the patent economic double cylinder engines of Messrs. Randolph, Elder, 
and Co., of Glasgow and London. 

Whatever may be said in favour of the ‘ possibility” of working steam 
as economically in marine engines in “ one” cylinder as in two, my answer 
is that it is not yet done, and if it is so very “ possible,” I would ask Mr. 
Humphreys how it is that we find him assisting by his practice to disprove 
his own theory? I hope next to find him converted to the use of “ high 
pressure” steam, from which I can assure him he will finda further economy, 
especially when used in double cylinders with expansion. 


London, May 13th, 1861. AN OBSERVER. 





A PROBLEM IN THERMODYNAMICS. 
(To the Editor of The Engineer.) 

Sir,—In your paper of the 3rd inst. ‘‘ J. G.” asks the following question :— 
“If a volume of air at a certain temperature and a certain pressure is 
allowed to expand to a certain degree, and does work in so expanding, and 
it be supposed that no heat is gained or lost by radiation or conduction : 
in compressing this expanded volume back to its original volume, will the 
temperature and pressure be the same as it originally was, or will it be 
different?’ On reading this 
the “ Philosophical M ine,” for May, 1845, in which that eminent experi- 
mentalist details several sets of experiments with the following results :— 
“1, When air is compressed, heat is generated equivalent to the mechanical 
force expended in compressing it ; 2. When compressed air is permitted to 
expand against atmospheric pressure (by letting it flow into a vessel 
inverted over water like a gas-holder), cold is generated equivalent to the 
work done in lifting up the superincumbent air; 3. When air is permitted 
to expand without doing work (by letting it flow into an exhausted receiver), 
no change of temperature takes place.” It is evident that the third experi- 
ment cannot be reversed ; air can expand without its doing work, but there 
is no way of condensing it again without'doing work upon it—except, indeed, 
by the application of cold, but this isan experiment of a totally different 
kind. It is equally evident that the first and second experiments are the 
converse of each other ; and they supply an answer to “ J. G.’s” question in 
the affirmative. In other words, when air expands so as to lose heat, that 
heat is converted into its equivalent of work ; and when it is compressed, 
the work is converted into its equivalent of heat. When temperature is equal 
it follows, of course, that pressure is equal also. This is merely a case of the 
law of the conservation a force. I venture to suggest the following expres- 
sion of that law, as applied to both hanical and molecular physics :—When 
force is exerted it does its equivalent of work ; and work is capable of being 
reconverted into its equivalent of force. J.J. M. 

Belfast, May 13th, 1861. 








MEETINGS NEXT WEEK. 

INSTITUTION OF CivIL ENGINEERS.—Meeting adjourned from Tuesday, May 
2ist, to May 28th, 1861. 

Society or ArTs.—Wednesday, May 22, “On a New Method of Reprodu- 
cing on Glass and Ceramic Substances, any Photographic or other Pictures 
in Enamel Colours.” By Mr. F. Joubert. 

Sovtn Wags Institute or En@inerers. — Wednesday, May 22nd.—The 
following papers read at former meetings will be discussed —‘‘On the 
Economic Value of Fuel,” “On Safety Lamps,” “On the Cornish Engine,” 
“On Coal left Underground,” ‘‘On the Iron Ores of Northamptonshire.”— 
Also the following papers will be read and discussed—“‘ On Colliery Engines,” 
by Mr. C. James ; “On Working Thin Seams,” by Mr. Handell Cossham ; 
“On Explosions of Fire-damp in Mines,” by Mr. Mark Fryar. 


Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sixpence. The line averages 
nine words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment, 

Tue ENGineer can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 118. 6d. 
Jy credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
THE ENGINEER is registered for transmission abroad. 


Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Editor of TUB ENGINEER, 163 
Strand, W.C., London. ‘ , 2 
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IRON SHIFS OF WAR. 

Two months ago we invited attention to the extra- 
ordinary discussions upon iron ships of war which had then 
commenced, and to the consequences which were likely to 
follow them. Since that period the Royal United Se-vice 
Institution, and the Institution of Civil Engineers, have 
been sending forth almost incessant streams of talk upon 
the same subject, not, as we intimated on a former 
occasion, with any very manifest object. The discussion, 
which took place at the Institution of Naval Architects, 
and which will ere long, we presume, be before us in a 
complete form, had, and will have, a certain undoubted value, 
masmuch as it was carried on by precisely those persons who 


I referred to an article by Professor Joule, in | 


alone are competent to discuss the question, viz., naval archi- 
tects, shipbuilders, naval officers, and a few other persons, 
who (like Mr. Lancaster, Captain Blakely, and Sir sama 
Douglas) have devoted special attention to it. Moreover, 
when the naval architects and their naval “associates” 
took up the subject it was fresh and of pressing interest, 
and thus attracted all those who could speak vigorously 
and usefully upon it. But when this debate had ended 
it was scarcely prudent, we think, for the older institutions 
to follow the lead which had been well assumed by the 
youngest of the three professional bodies, and thus to 
enable the naval architects to say, as they well may now, 
“ After us, the deluge.” We are not disposed greatly to 
blame the united service gentlemen for what they have 
done, since they have been the channel of the valuable 
information which Captain Halsted has been accumulating 
for many years ; still, nothing can redeem their discussions 
from dulness, or render them particularly serviceable, after 
what passed at the previous meetings of the new institution. 
Of the conduct of Mr. Bidder and ‘his party at the Institu- 
tion of Civil Engineers we have spoken warmly on a former 
occasion. Mr. Bidder is a famous “calculator,” but we 
doubt if he has calculated the injury he has done to him- 
self and to the institution of which he is president, by 
ostentatiously meddling with subjects which do not concern 
him, and of which he knows little or nothing. It is simply 
preposterous for a man who has had no special training or 
practice as a ship-constructor to pretend to a knowledge of 
ship-construction, and to undertake to tell the country 
what new classes and forms of floating defences must be 
adopted forits security. Neither the Admiralty northe Royal 
Engineers will yield to amateur dictation, and nothing but 
mischief can result from ill-advised or splenetic attempts to 
force it upon them. 

The desultory discussions which are taking place must 
not, however, divert us from the vital task of bringing 
together in a compact and appreciable form such facts as 
are known to exist in connection with this great iron war 
ship question. And it is in this respect that Captain 
Halsted’s lectures, of which the second and third are now 
before us, are so valuable. In these discourses he traverses 
with great care and acuteness the historical period which 
extends from the “ Ruby” experiments in 1846* up to the 
latest trials of the Armstrong and Whitworth guns against 
the Trusty floating-battery. It is scarcely possible to over- 
rate the value of Captain Halsted’s review of the various 
experiments made ) mere this period, although we find 
occasion to differ from some of the inferences which he 
draws from them, as will presently appear. With regard 
| to all those experiments which were made upon what were 

known as “ Simoom targets” (from their “ry resem- 

| blance to the side of the iron ship Simoom), he does not 
| hesitate to allege flatly that they were instituted, carried 
| out, and reported upon with the fixed determination to 
discredit iron as a material for war shipbuilding, for poli- 
tical ends, whereas, when viewed impartially, they all 
afford strong evidence (he believes) of the superiority of 
iron to wood for the purpose. He contends that they de- 
monstrated, first, the fact that even 3-in. iron was proof 
to explosive shells of every kind then existing, the shell 
breaking up as it passed through the plate, and the un- 
exploded powder flying out in a black harmless cloud ; and, 
secondly, that iron of that thickness invariably broke into 
fragments the solid shot that were fired against it. In 
both cases the fragments, it is admitted, passed through 
the plates ; but, it should be observed, they moved on only 
with the reduced velocity of projection, and not like the 
fragments of an exploded shell, with the force of a second 
charge of powder. The question also occurs—could not 
these fragments have been practically stopped in an iron 
ship by a second skin sleeell somewhat within the other ? 
But, however this may be, there can be no doubt that the 
relative merits of wood and iron, as materials for war- 
ships, were not honestly investigated. It was “the fate 
“of poor iron” to fall among unfriendly judges. “ First it 
“was so wretchedly weak that it was knocked to pieces by 
“the shot ; and then it became so abominably strong that 
“ the shot were all knocked to pieces by it.” 

We cannot, however, approve of the inference which 
Captain Halsted draws from the fact that the extremities 
of the Warrior and our other iron-cased ships are plated 
with j-in. or 3-in. iron only. Is it possible, he asks, 
that one-half (in round numbers) of the sides of five out 
of seven of our iron-cased ships, representing an aggre- 
gate cost of not less than £1,500,000, are constructed of 

lates of a thickness which was condemned in 1850 ? And 
SS argues at length that whatever can justify the use of 
such plates in our present ships would have justified their 
use in ordinary ships in 1850. Now this is not, in our 
judgment, fair reasoning; because the question in 1850 
was not whether £-in. or 3-in. iron was a suitable material 
for the extremities of ships which were in the main shot- 
proof; but whether it was suitable for the whole of the 
ship, the notion of partially casing the ship with much 
thicker iron not having then arisen. Captain Halsted must 
know perfectly well that, however swiftly or completely 
the ends of the Warrior may come to grief in action, the 
main portion of the ship, including a large and powerful 
battery, will (it is hoped) remain invulnerable. It is fal- 
lacious, therefore, to condemn the conclusions of 1850 
because the Warrior has undefended portions. Their con- 
demnation must result from those other considerations 
which Captain Halsted himself has so ably stated. 

The detailed information given by Captain Halsted 
respecting the practice against the Trusty, with Arm- 
strong and Whitworth guns, is invaluable ; but here again 
we cannot accept quite all the author’s inferences. There 
seems, in truth, to be a disposition on his part to show 
towards iron a degree of partiality which he cannot pardon 
in the advocates of wood. Of the first four Armstrong 
shots fired on the first day, at 400 yards, three (80-pounders) 
successively broke away the tery and exposed the wood. 
“The destruction of the side,” he says, “was seen to be 
“very great, and such as must eventually cut the ship down 
“to the water if continued.” In order, however, to weaken 
the impression which such a fact must produce he adds, “ it 


* See Enouvzer, for March 15, 1861, p. 175. 

















was equally recognised that in practice no such firing could 
“be expected.” To this we reply, first, that “in practice” 
as good firing may be effected in earnest when two ships 
close in action as was here produced at 400 yards; and, 
secondly, that not only the third and the second shots, but 
the first likewise, broke away the plate and exposed the 
wood—a fact which certainly ought not to be slighted. 
The fifth shot did not penetrate ; the sixth (a puddled steel 
shot of 88 Ib.) broke through the plate, passed in a slant- 
ing direction to an upper deck beam which it wounded 
severely, and “ was picked up, broken into several pieces, 
“on the main deck ;” and yet Captain Halsted says the side 
of the Trusty would have afforded “the most complete 
“ protection to all who might have been behind it,” in so far 
as this and all other shots but one were concerned! The 
seventh shot missed; the eighth cracked a plate in three 
places; the ninth passed through a port, penetrated the 
timber on the opposite side, and started the outer plate an 
inch and a-half at one end; and the tenth broke a plate 
through its whole depth, shattered the wood behind it to a 
depth of 17} inches, and lodged in the waterway of the 
upper deck ; yet “all attempts to penetrate the ship’s side” 
at 400 yards are deliberately pronounced to have proved 
fruitless! We are unable to conjecture what Captain 
Halsted means by this. 

On the second day, with a range of 200 yards, the first 
shot started a plate at one end half an inch; the second 
(100-pounder, cast iron) fractured the plate through its 
whole depth; the third struck on a joint, and passed com- 
pletely through the plates, opening the joint three-fourths of 
an inch ; the fourth (an 80-pounder, of homogeneous metal) 
struck on the same joint, passed through the side, tore away 
an iron knee, and drove a piece of the outer plating into 
the waterway on the opposite side to a depth of 4 in.; the 
fifth (100-pounder, homogeneous) forced in a piece of plate, 
19 in. long by 17 in. deep, toa depth of 84 in.; the sixth 
cracked a plate in four places ; the seventh missed; the 
eighth ing er 100-pounder) drove in a piece of plate 
174 in. long, by 13} in. deep, to a depth of 12}in., and broke 
the inside planking considerably ; and the ninth passed 
through an open port on one side and out through the 
solid side opposite, knocking away a piece of the outer 
thick plating 3 ft. by 2 ft. Gin. The effects of former 
shots, and of this ninth shot, are adduced by Capt. Halsted 
as conclusive evidence of the superiority of the protection 
afforded by a 25-in. oak scantling when backing a 4-in. 
oak plate from behind, to that afforded by a similar 
scantling when interposed in front of the same plate, as 
has been suggested by Mr. Samuda. But we are wholly 
unable to see any such evidence in them. If Mr. Samuda, 
or any one else, had been absurd enough to propose placing 
the thick “mapere with a fronting of timber within the 
frames of the ship, there would be some fitness in Capt. 
Halsted’s comparison, but there is no analogy whatever 
between the resisting powers of a plate of iron backed up 
with stout iron frames, and those of a plate simply held by 
a few bolts. We really see no special significance whatever 
in the effects of this ninth shot. Former shots had usually 
broken a piece of the plate off, and this only shows what 
every one must have known, that 20 in. of timber would 
not be sufficient to reduce very enormously the force of a 
shot fired at 200 yards’ distance only. In the language of 
the gallant author himself, we say that “true experiment 
alone” can determine what would be the effect of a shot 
fired against a side like that of the Warrior, but with the 
places of the thick iron and the timber backing inter- 
changed. At the same time we do not for a moment 
recommend such a change, because the disadvantage of 
attaching a “ shell-bed” of timber to the outside of an iron- 
ship is very manifest, and was well explained by Capt. 
Halsted himself, at the Institution of Naval Architects. 
The tenth and eleventh shots of the second day call for no 
remark. 

From Mr. Whitworth’s gun only four shots were fired at 
the Trusty, each of them being formed of hard, homo- 
geneous metal, hexagonal, flat-headed, and of 79 lb. 
weight. The first passed through the outer plating, and 
buried itself 11 inches within it; the second passed 
through both the plating and the timber side, carried away 
part of an iron knee, and drove a piece of the outer plating 
in before it half way across the ship; the third a | 
through the plating of a port, and fell on the opposite side 
of the deck; the fourth and last cracked, started, and 
pierced a plate, and destroyed part of the upper deck 
waterway, but did not make its way into the ship. 

Such are the results of the firing at the Trusty, as 
detailed, from personal observation, by Captain Halsted, 
who assures us, however, that in every instance where 
much injury was done either the plating or the timber 
behind it was unsound. He sums up the whole in these 
words :—“ Thus, in distance, in deliberation of fire, in 
choice of position, in the most studied selection of material 
for shot, and under fire of the most powerful known guns, 
the perfectly passive proof sustained by the Trusty has 
given to the offensive principle every possible advantage, 
with the result (in this only instance of conclusive firing 
at a ship built purposely to be so fired at) that in three 
days’ trial—and barring the case of unsound wood and 
iron at Mr. Whitworth’s second shot—one spent shot and 
one serious splinter have alone penctrated the side, and that 
under obviously exceptional circumstances.” We cannot 
quote these words without cautioning our readers against 
being misled by them. Unconsciously, probably, but not 
the less certainly, they are very cunningly devised indeed. 
Those three words “ three days’ trials,” for example, what 
a sound they have! Yet they really mean nothing of 
importance. The truly important thing to remember is, 
that with only twenty-five shots in all, several of which 
missed the iron plates altogether, the injuries before 
described were effected ; the fact of those 25 shots having 
been distributed over three days’ practice is a mere insignifi- 
cant accident. In action a ship will receive 25shots in fewer 
minutes ; and it is in the light of this fact that the state- 
ments before detailed must be reviewed; and we confess 
that they seem much less encouraging to us than to Captain 
Halsted. 


We will only further add two reflections, First, if Cap- 
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tain Halsted be right in considering the timber backing 
of the thick plates essential (in so far as we can udge from 
past experiments), and if the soundness of that backing be 
of the vital importance which he supposes, then immediate 
steps should be taken to ascertain the best mode of com- 
bining the timber and iron so as to subject them to as little 
mutual deterioration as possible. This is a very serious 
question of economy, and the neglect of it may result in 
enormous future expenses for repairs. Secondly, it appears 
from Captain Halsted’s remarks that the danger of exposing to 
the action of shot the heads of the bolts which fasten the 

lating to the side is much less than has been anticipated, 
The ettect of the blow is, he says, to “ set up,” or “swell 
the bolt in the timber, and thus harden it in, instead of 
driving it across the ship, like a minor projectile. 

In conclusion we are anxious to have it known that, 
although we have found it necessary to dissent from some 
of Captain Halsted’s views, we entertain a very high sense 
of the services which he is rendering to the country by the 
publication of this series of lectures, to which we cannot 
here do justice. He is dealing a potent blow to that political 
juggiery which converts the most vital interests of the 
nation into the material for party squabbles, and which 
leaves us little beyond the intrinsic gallantry of our uncor- 
rupted people to confide in. 





SURFACE CONDENSATION, 

Ir is one hundred and sixty-three years since Captain 
Savery obtained his patent for an engine, the action of 
which depended wholly upon the condensation of steam by 
superficial cold. It is, too, almost a century ago since Watt 
patented a surface condenser formed of tubes, through 
which the exhaust steam was to pass, and around which 
air was to circulate. And it is more than a quarter of a 
century since Mr. Samuel Hall and Mr. David Napier 
applied tubular surface condensers to steam vessels. Occan 
steam navigation and the development of the india-rubber 
trade are, however, less than a quarter of a century old, 
and it is to the former that the great importance of surface 
condensation chiefly attaches, and through the latter that 
it has been, thus far, carried out with success in practice. 
The abstract advantage of restoring the condensed steam 
to the boilers, instead of blowing out from one-third to 
two-thirds of their contents to prevent salting, was, doubt- 
less, as well understood thirty years ago as now. ‘The 
commercial necessity, however, for dismissing blow-off 
cocks and brine pumps was then far less imperative. 
Surface condensers, too, are already, occasionally (as, by 
and by, they will be generally) employed to permit the 
maintenance and working of high-pressure steam, whereas, 
twenty-five years ago—and, indeed, for all practical pur- 
poses, three years ago—such a consideration was almost 
entirely out of the question. But, without india-rubber 
packing-rings, the early surface condensers were compli- 
cated affairs. The formality and reality of a stuffing-box 
and gland at each end of each tube were not calculated to 
advance such contrivances in the favour of engineers. 
Then, too, nothing short of a vacuum of 29 in. (supposing 
the barometer at 80 in.) was held to answer, and it is pro- 
bably a fact that the last inch, obtained of so high a 
vacuum, required nearly as much condensing surface as all 
the rest together. Now, a vacuum of 26 in. or 27 in. is 
very satisfactory, and its attainment does not require more 
than two or three square feet of surface for each indicated 
horse-power. 

A most remarkable fact, at present, is the sudden and 
general conversion of our leading steamship managers 
and engineering firms to the long-neglected doctrines of 
surface condensation. ‘Two years ago surface condensers 
were all very well to be talked and written about, but their 
practical adoption appeared to be almost as distant as that 
of electro-magnetic engines. All that could be said, either 
of the restitution of the condensed steam, or of high-pressure 
and high-expansive working, was set down as the well- 
intended, but impracticable speculation of book-reading 
and newspaper-writing engineers—theoretical nonsense, 
quite ye to the exigencies of great steam com- 
yanies, and the practice of respectable engine builders. 

vow, however, every marine engine builder of note in the 
kingdom is applying surface condensers to steamers of 
greater or less tonnage. Messrs. Maudslay, Messrs. Penn 
and Son, and Messrs. Randolph, Elder, and Co., are fitting 
surface condensers to engines which they are building for 
the Admiralty, the last great stronghold of engineering 
conservatism. ‘The Peninsular and Oriental Company have 
acknowledged the merits of the system, and ‘he Mooltan, 
with Messrs. Humphrys and Tennant’s engines, and the 
first in the company’s fleet with surface pi sers, makes 
her trial trip this week or next. The Cunard Company 
resist no longer, and a large screw steamer, the China, now 
building by the Messrs. Napiers for their fleet, is being 
fitted with surface condensers. The last new steamer of 
the Liverpool, New York, and Philadelphia Company, the 
City of New York, has been fitted with similar condensers, 
and Messrs. Tod and Macgregor, who built this vessel, 
are applying the same improvement also to several other 
steamers. The Nibernian, the last new steamer of the 
Liverpool and Montreal line, and built by Messrs. Denny 
Brothers, is fitted with Mr. Spencer’s condensers. This 
fine vessel, the first large ocean steamer, perhaps, since the 
Sirius, to which surface condensers have been applied in 
this country, sails this week for Canada. Messrs. Barclay, 
Curle, and Co., of Glasgow, are also building a steamer for 
the Montreal trade, to be fitted with Mr. Spencer's con- 
densers, and the Messrs. Bibbey, of Liverpool, are applying 
the same improvement to their entire fleet of nearly a score 
of large steam vessels. Messrs. Rowan and Co., also of 
Glasgow, acting in connection with Messrs. Scott and Co., 
have fitted up a considerable number of surface condensers, 
although, as yet, none for vessels of large power. There 
can be no doubt that the whole subject of surface condensa- 
tion has been greatly advanced by the efforts of Messrs. 
Rowan and their cg arrangement, although having a 
few parts in addition to those usually found in such 
apparatus, is said to give excellent results. 

Vhen a large number of surface condensers shall have 


been got to work, their economy verified, and the —- 
tion which they afford to the boilers practically demon- 
strated, the remaining steps into which engineering practice 
is being so generally invited, will, most assuredly, be taken. 
The fact that high pressure boilers, properly made, are not 
only equally safe, but very much safer than ordinary low- 
pressure boilers, will be generally recognised after a while, 
and this last superstition in the way of reform having been 
thus removed, we may then expect the regular practical 
attainment of something like the theoretical capabilities of 
the steam engine. 


INDIA, BY THE EUPHRATES AND HORSE LINES OF PRE- 
LIMINARY RAILS, 

A NOTION sometimes prevails that English capital in- 
vested in foreign countries, and which fails to produce 
interest to the lenders, is a dead loss; and no doubt it may 
be so to the specific lenders, but it does not follow that it 1s 
altogether a loss to the English community, and it may in 
some cases be a gain. If, for example, the money be in- 
vested in a railway, and that railway opens up 2 new 
industry before undeveloped, it may be that the loss to 
individuals may be one million sunk, and the gain to the 
general community may be a million or more per annum. 
In such case the million sunk may be regarded in the light 
of a premium, without the outlay of which the annual 
million or more would not have been produced. And the 
money is abstracted chiefly from dealers in money, and not 
from those pursuing special industries. Thus, in the late 
war in the Crimea and Black Sea, English gold was sown 
broadcast, but it was like the bread cast upon the waters, 
which will return again after many days, in the form of a 
greatly stimulated commerce. 

So also in the failed electric cables laid down in so many 
places, they are not altogether wasted; for without these 
experiments we should never have found out what would 
do by the process of trial and error, the certain verification 
in new things. And the result, when achieved, will be so 
enormously valuable that the tentative outlay will seem as 
nothing. We may be sorry for the failing speculators, but 
we must not forget that national industry was the great 
source of the capital saved, and that it is in the cause of 
national industry that it has been expended. 

Telegraphic communication is a great saver of waste in 
many things. It tells us when and where markets are bad, 
and prevents us from working up more materials in waste. 
It enables Government to work with fewer troops and 
fewer ships ; but when it has done all this there is some- 
thing more behind. It is needful to obtain rapid transit 
for materials as well as for language, for these also, the 
quicker the transit—the more rapidly the materials can be 
conveyed from place to place—the smaller total amount 
will be required. In the present times of uncertainty, 
when humanity and inhumanity are engaged on two several 


is essentially needful that all parts of a great empire, how- 
ever distant, should be able rapidly to communicate with 
each other. 

And no country needs this more than England, which, 
from this small cluster of islands, called Great Britain, 
rules an empire where the sun never sets, and wherein no 
slave exists by law; and in which oppression only exists 


Canada, the North Western territory from the Atlantic to 
the Pacific, Central Spanish America, the West Indian 
Islands, the Falkland Islands off Cape Horn, Sierra Leone 
and the African Main, South Africa, Gibraltar, Malta, the 
Ionian Islands, Hong Kong, Australasia, and New Zealand, 
Labuan, Sincapore, Aden, and Eastern India, comprise a 
long list of outlying parts of the British Empire. To all 
these our ocean highway gives us access ; but inasmuch as 
no contrivance hitherto known can enable us to travel on 
the ocean at more than one-fourth the speed we can attain 
by land, and that, moreover, when we can travel by 
land, the actual distance may be very considerably re- 
duced, as in the route to India. It follows that whenever 
we can attain a short and rapid land route for passengers 
and for troops, in case of necessity, that we ought to attain 


not by right. 
India is about to become rapidly a cotton-producing 


England has to get rid of her dependence upon slavery for 
a material on which a large English industry depends. It 
must not be supposed that England is always to be the 
great producer of cotton webs. She carried off years back 
that trade from Eastern India, because she made steam 
engines and spinning jennics, which Eastern India could 
not make, and thus multiplying one pair of hands by 
hundreds, she could pay shillings for labour, and cut out 
the Indian fabricators who only paid pence. But to do 
this she had to select and cultivate a peculiar class of 
fingers in men, women, and children, whose bodies were 
delicate, and who yet required to consume more and better 
food than that needed by agricultural labourers, owing to 
the greater work and less assimilatory power of the mill 
climate. 

The cotton spinning and weaving trades must ultimately 
return to the India from whence they came. At present 
Lancashire has the advantage of cheap machinery and 
cheap coal, and dear labour, to set against the no 
machinery, no coal, and cheap labour of India. But let 
the coal be dug in the neighbourhood of Berar, where 
the cotton grows, and let the machinery be placed by 
its side, it is obvious that the cheap labour must sooner 
or later put Lancashire out of the market, and no one will 
find this out quicker than the Lancashire men themselves, 
who will continue to make machinery the indigenous pro- 
duce of Lancashire, but who will move their cotton spin- 
ning and weaving capital out of a province of Great Britain, 
called Lancashire, into another province, called Berar. 
And thus the cotton will come in webs instead of bales. 
Sooner or later this must come about, for cotton growing 
and manufacturing is an indigenous process in India, and 
an exotic in England. 

The earliest route to India was overland, and, barbarism 
taking the place of law and power, the route was stopped 








by reason of ignorance and inaccessibility to public opinion. | 


it, even in some cases by permission of our neighbours, if | 


country amongst others, stimulated by the necessity which | 


sides in the great struggle for expansion and repression, it | 





till the water road round the Cape was found out by Albu- 
querque. Four to five months’ journey was reduced to one 
month when steam became the rule, and Weghorn, the ill- 
requited Waghorn, found his way across the Isthmus of Suez 
and down the Red Sea, and ultimately established a line of 
horse carriages for the desert, which were destined to be 
displaced by the steam railway. 

Mr. W. P. Andrew, the enterprising projector of the 
Scinde Railway, discerned that the Suez line was not the 
shortest route, but that England and Kurrachee, the port 
of the Indus, could be respectively reached in two weeks 
by a railway from the Mediterranean, following the line 
of the Euphrates. This railway would dispense with 
the Egyptian route, and M. Ferdinand de Lesseps 
might be left to expend as much French capital as 
he can procure on that scheme, for the world cannot have 
too many facilities for transit, and competition is valuable 
in many ways, though we have no great faith in the 
proposed broad Egyptian ditch. 

It is proposed to commence the road at the harbour 
of Seleucia, where there is a broad, sandy beach, like that 
of Worthing, and on one side of the bay the river Orontes 
empties itself into the Mediterranean. From the harbour 
the road passes along the banks of the river to Antioch, a 
distance of twenty miles, and from Antioch to Aleppo, a 
distance of seventy miles farther, and thus, in a distance of 
ninety miles, the summit level is attained. Sixty miles 
farther reaches the Euphrates, at the head of steam navi- 
gation for small vessels, and thence to Kurnah, a distance 
of 750 miles, total, 990 miles, where there is constant water 
for the largest sized ocean steamers. The estimated cost of 
the 150 miles from the Mediterranean to the Euphrates is 
£1,350,000, and for the 750 miles to Kumah, £4,500,000 ; 
total, with extras, about six millions sterling—a good round 
sum, but a very safe outlay for a profitable return, if only 
people could be got to think so who have moncy to lay out. 

The Turkish Government has granted a concession of 
this line to an English company, of which Mr. Andrew is the 
chairman. ‘The land is given gratis, and all the materials 
on the land, timber, &c., for a period of ninety-nine years, 
when the Turkish Government is empowered to take it by 
valuation. But that Government gives a guarantee of 6 per 
cent. on the outlay of the company, and all dividends be- 
yond the 6 per cent. accrue to the company. Moreover, 
the Turkish Government guarantees the company against 
any competitive line. 

When the concession was first obtained the English 
Government approved of it, and promised to support it, 
from the obvious reason that it promised to save a thousand 
miles in distance, and fourteen days in time, in communica- 
ting between England and India, and no apparent objection 
was made. 

The real objection existing in the minds of shareholders 
is the uncertainty of their property sunk on a foreign soil, 
with only the guarantee of an uncertain ‘Turkish Govern- 
ment. If, having regard to the national importance of the 
plan, the English Government would guarantee the Turkish 
Government, there would be an end of the difficulty. If 
the Turkish Government would make over to the English 
company a strip of land to make the railway on, as the 
Egyptian Government has made over to a French Company 
a strip of land to make a canal, the work would go forward, 
the English Government taking care, for their own security, 
that no capital should be wasted. This opens up the question 
of the class of railway. If monster engines are to be used, 
that, at once, doubles the expense of the line, both in 
permanent-way, bridges, and other works. If light engines, 
as most fitted for high speed, passenger traffic, and light 
goods, following the surface of the ground, and not re- 
quiring heavy cuttings and embankments, there is little 
doubt that the line would be made for about £1,500 per mile. 

Another thing might be done. Considering that what 
is really wanted is the rail connection between the 
Mediterranean coast and the Euphrates, 150 miles, it 
would be a practicable thing to make a horse railway, at 
the rate of £1,000 per mile, and that railway would 
practically have to be made as temporary way, before the 
construction of the steam line could go on; and when the 
steam line were made, the horse line would be most 
valuable to use as a feeder for the main line. But that 
very horse railway would serve also for the use of special, 
light engines, which would make the journey at the rate 
of fifteen to twenty miles per hour, with 200 passengers, 
even supposing gradients of one in fifty—say seven and 
a-half to ten hours, through. 

The horse transit through Egypt was accomplished 
without a rail; with a rail one horse out of four would have 
been sufficient for the work. With a rail laid, on which 
waggons and passenger carriages of light spring con- 
struction carrying two tons each could be used, the journey 
might be made from the Mediterranean to the Euphrates 
in twenty-eight hours, or in two days, stopping to sleep at 
night, and the subsequent journey by river, and a river 
well peopled along its banks, would be as easy as the 
transit of the Nile, and very different from the dreary 
barrenness of the Red Sea. 

There would be no difficulty in hiring horses and drivers. 
It would be precisely the work suited to the Arabs, pro- 
viding them with a legitimate industry in the thing they love 
above all others—locomotion—and apart from the Euphrates 
question, the introduction of such a system would be most 
valuable as a general system of roads wherever sufficient 
transit existed. It would be a very desirable thing to lay 
a horse rail in the first instance from Seleucia or Iskenderun 
to Antioch, in the first instance, a distance of twenty miles, 
to make sure of the adaptability of the Arabs, and to get the 
citizens of Antioch into the habit of going down to the 
sea to bathe. The whole twenty miles could be sent out 
and laid down in three months, and be at work, and, once 
found to answer, it would be carried on to Aleppo and 
forwards. The speed at which it could be laid down would 
depend only on the speed with which the rails could be 
carried forward. If the beach be as described, a broad 
sand, like Worthing, there would be no difficulty in fcrming 
a small pile jetty for landing, such as are used at the 
French fishing towns. 

In 1857 a deputation waited on Lord Palmerston to 
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ask for a guarantee to the Company of the Turkish 
guarantee. 

Lord Palmerston replied that the Government had 
supported, and would continue to support, the Euphrates 
route. 

But they did not, and have not done it yet, in the only 
effectual manner. ‘The reason then probably was, that 
Lord Palmerston believed in the Emperor of the French, 
whom he was the first to acknowledge, and the Emperor 
of the French has, or believes he has, a sort of family claim 
on Syria, which the right owners kept kis uncle out of, 
and it has been more than whispered that French interests 
have been at work in the quarrel between the Druses and 
Maronites, it may be with a view of still further scaring 
English shareholders from the Euphrates route, and intro- 
ducing French troops in the cause of Christianity, which 
French troops are now ordered to depart unless a difficulty 
be created similar to the Romish one. But French occu- 

ation has no pleasant memories to dwell on. Djezzar 
?acha and Sydney Smith determined then on what had to 
be done, and there be Pachas and Smiths in the modern as 
well as in the olden time. We need a right of way to 
English India, and a sovereign with whom we are in alli- 
ance grants it to us through his dominions, and, being our 
aliy, we will at least guard for him as much of his domi- 
nions as our line passes through, and make it the equivalent 
of a chain of fortresses to him. No French objections must 
interfere with us on land any more than on the ocean. 

We advise the company, without troubling themselves 
with the Government at present, to make a line of horse 
railway to Antioch by clubbing 20,0007. That commence- 
ment made, the work will go on, something more surely 
than the canal of Ferdinand Lesseps, for it will begin to 
make revenue from the day it is opened, and then the 
Government will have no choice. The French work for 
la gloire—at most to keep a toll-gate ; but the English work 
for profit, and a good deal of the profit will go to those 
Arabs who, like the Jews, are essentially merchants, 
buyers and sellers, and who will gladly change a small 
black mail for a large mercantile profit. There will be no 
more faction fights when the Turks can, under English 
advice and assistance, pour their troops rapidly along the 
line of rail, and carry batteries of railway artillery. And 
the travelling English would soon flock ‘in numbers to a 
tour down the Euphrates to India, if the 150 miles were 
opened from the sea-shore by a horse railway. It would 
become the fashionable winter tour, and’ would set the 
Turkish government on its legs, in the most legitimate of 
all its territories, Asia Minor, and Syria, even supposing 
that a descendant of the Palwologi should reign in Con- 
stantinople in virtue of a new Greek Avatur. 


THE GREAT EASTERN AND HER BUILDER. 

SomE months ago, when the arbitrators appointed by the 
Great Ship Company, awarded Mr. Scott Russell £18,000 
for work done in the Great Eastern and not paid for, we 
took some pains to place the circumstances of the case 
before our readers, and to predict that no proceedings 
which the directors of the company could possibly take 
could overthrow the decision of the arbitrators. As the 
verification of that prediction has at length been completely 
established, we may, we hope, be permitted, not to extol 
our own powers of prophecy, but to point out the reckless 
nature of the opposition which has been ever since offered 
by the directors to the decisions of arbitrators selected by 
themselves. ‘The additional legal expenses with which the 
shareholders have been saddled are burdensome enough, 
but how much worse would their position have been had 
Mr. Scott Russell reciprocated the spirit of these com- 
mercial people, knocked the ship down at the hammer to 
himself, and left the company only the recollection that the 
last and greatest wonder of the world once belonged to 
them. We are happy to know that no such spirit actuated 
him, and that the builder of the magnificent ship has added 
as little as possible to the troubles of her strange career. 

We cannot finally abandon this subject without con- 
trasting once more the conduct of the man belonging to the 
profession which we represent, with that of the commercial 
people into whose hands the great ship fell. We shall not 
—we fear to—characterise the conduct of the latter; but 
we may point with satisfaction to the circumstance that the 
loss and injury which the professional man has had to 
sustain for several years, and which have now come to an 
end, we trust, have not checked the ardour with which he 
has pursued those great inquiries to which he has so long 
and so successfully devoted himself. We now find it 
publicly stated that Mr. Scott Russell has been the secret 
and resolute instigator of the iron-cased ship movement in 
this country—that his designs for a vessel like the Warrior, 
in most essential respects, were in the hands of the Govern- 
ment as long ago as 1855, and that since that period he 
has been studiously developing that great project of an iron 
war fleet, which was so admirably and convincingly de- 
veloped in his recent pamphlet. Our profession, we repeat, 
is even more honoured by the conduct of the builder of the 
Great Eastern, than the commercial world has been dis- 
honoured by her present owners. 

THE GOVERNMENT DOCKYARDS. 
_ THE Report of the Commissioners appointed to inquire 
into the control and management of those costly establish- 
ments which are known as her Majesty’s Dockyards, but 
which have to be paid for so heavily by ourselves, is begin- 
ning to produce very manifest effects ; but, most unhappily, 
these effects are purely and seriously pernicious, in so far 
as we have at present been able to trace them. 

The prime attempt of the commissioners—and a very sen- 
sible and laudable attempt it was—was to fix practical respon- 
sibility upon individuals, so that when any act or system of 
an evil kind was discovered, we might know “whom we 
should hang.” With this view they recommended the 
appointment of a responsible “ Minister of Marine ;” that 
he should appoint a “Controller-General,” “acquainted with, 
and qualifiedto manage those large manufacturing establish- 
ments, the dockyards ;” that the Controller-General should 
select the “superintendents” of the dockyards; and that 
these superintendents should have the selection of the offi- 





cers and men under them, and the regulation of their 
promotions. Now, it would be difficult to improve 
upon this theory probably; but it does not require 
more than a grain of common sense to see that, in order 
for the arrangement to work well practically, it is abso- 
lutely essential that the practical “acquaintance with the 
manufacturing establishments” to which the commissioners 
refer shall be really possessed both by the Controller- 
General and by the superintendents of the dockyards. If 
you fill any of these posts with incompetent persons, or 
persons unacquainted with the details and processes of 
shipbuilding establishments, the whole fabric must inevitably 
fall. It is manifestly even more important that the 
superintendent should be a practical shipbuilder than that 
the controller should, for while the latter is checked and 
guided by advices from all the Government dockyards, 
and interferes closely with neither of them, the superin- 
tendent of a dockyard is without such checks or pc. so 
and is expressly empowered to interfere with every branch 
of the establishment placed under him. Clearly, to appoint 
an impractical man to superintend a dockyard 1s to paralyse 
the whole affair. 

Now, the course which we thus see to be the most 
pernicious that can be conceived is precisely the course 
pursued by the Admiralty. The supreme control of every 
Government dockyard is placed absolutely in the hands of 
men who cannot possibly be acquainted with shipbuilding 
establishments—naval officers, either -captains or admirals, 
in every case holding the appointment. And most disastrous 
to the country are the results. It was bad enough before 
the Royal Commissioners reported, but it is much worse 
now, for every remnant of practical influence and control 
which the practical shipbuilding officers then possessed 


is now being torn from them, and thrust into the hands of 


the naval superintendent. And the consequences are, as we 
say, truly disastrous. They may be concealed, or even 


ts . . 
mitigated, where the superintendent happens to be a man of 


discretion and a gentleman; but where he happens to be a 
coarse, cursing, swearing, bullying, passionate, low-minded 
man—as is most certainly the case in one dockyard 
which we have in our eye—the state of affairs is lamentable. 
The professional officers are helplessly and_ hopelessly 
degraded, and the workmen forced ito one gigantic 
system of cye-service. For a man to work honestly and 
industriously is simply impossible, because an honest and 
industrious man, working at a laborious trade, must rest 
himself for a few minutes now and then; especially is this 
the case with shipwrights, caulkers, and blacksmiths ; but to 
be seen resting for a moment by this superintendent is more 
fatal to a man than to be idle for hours when he is not 
in sight, and busy only when he is. Hence springs, as we 
say, 2 colossal system of eye-service, the one object of many 
hundreds of men being to prevent this old snarling “ sea- 
dog” from fastening upon them at an unguarded moment. 

The latest Admiralty circulars have thrust all the entries 
of men and promotions of officers, we repeat, into the hands 
of these naval superintendents. All hope, therefore, of 
just and due promotion is now denied men. The reports of 
professional officers upon the merits of the officers and 
men under them, are coolly and repeatedly ignored, and 
men are entered and promoted at the will or the whim of 
the naval man only. Hence the door is once more opened 

and opened wide, too—for the return to our dockyards of 
all those base political influences which in past years have 
been gradually excluded. If this is denied by people in 
authority we can adduce instances in which men have been 
both entered and promoted, not only without, but in flat 
contravention of the recommendations of the practical 
shipbuilding officers who, and who alone, knew the merits 
of the various candidates. 

This is a subject to which we shail return hereafter. 








LITERATURE. 

Iron: Its History, Properties, and Processes of Manufacture. 
By Wiit1am Farsatry, C.E., LL.D. F.RS., F.GS., &c. 
Edinburgh: Adam and Charles Black, 1861. 

DuRING the publication of the eighth edition of the 
Encyclopedia Britannica Mr. Fairbairn was suddenly 
valled upon to write for it an article upon the manufacture 
of iron, and was allowed—as is too often the case with 
contributors to encyclopwdias, much to the detriment of 
those works—far too little time for the undertaking. 
Hence, according to Mr. Fairbairn’s own admission, the 
article was an unnecessarily imperfect one. “ Aware of 
these circumstances,” as he mildly puts it, “the publishers 
have very handsomely come forward with an offer to print 
the article in a more complete state, and in a separate 
volume.” Hence the work before us, which is put forward 
as a well-studied treatise on the subject. 

The work consists of twelve chapters, treating respec- 
tively of the history of the manufacture, the ores, the fuel, 
the reduction of the ores, the conversion of crude into 
malleable iron, the mechanical: operations of the wrought- 
iron manufacture, the forge, Mr. Bessemer’s process, the 
production of steel, the properties of cast and wrought-iron 
and steel, the chemical composition of iron, and the 
statistics of the iron trade. An appendix, consisting of two 
or three pages, on armour-plated ships, and an index, are 
added. ‘There are less than 250 pages in all, printed in 
large and leaded type, so that the volume by no means pre- 
sents an exhaustive treatise upon iron, notwithstanding the 
comprehensiveness of its title. We doubt, however, if 
any other author would have succeeded in compressing so 
much reliable information in so small a compass ; although 
even Mr. Fairbairn has not succeeded quite so perfectly as 
we could desire. It is unpleasant, for example, to see the 
names of patent agents classed with those of the great 
improvers of the art of iron-making, simply because they 
happen to have been employed as agents for securing 
patent rights in this country ; such a blunder as this ought 
not to occur in a volume from Mr. Fairbairn’s pen. Nor 
is it quite agreeable to find, in a small volume like this, an 
extract (in large type) of eleven pages from a paper read 
five years ago, by Mr. Bessemer, at Cheltenham. (Pages 
131—142.) ‘This last defect, however, is atoned for by the 
full details of Mr. Bessemer’s latest improvements, which 
are given subsequently. It is also due to the author to say 











that the book bears evidence throughout of special and 
valuable information, having been accumulated by him— 
such information as only a man of his eminence can obtain. 

In the chapter on iron ores, Mr. Fairbairn expresses a 
strong opinion concerning the iron resources of Ireland, 
which agrees entirely with facts that have lately been 
strongly impressed upon our own minds by a combination 
of incidental circumstances. He states that if the deposits 
of iron ore which exist in that country were extensively 
worked, and if peat fuel were used in the smelting operations, 
large quantities of the very best quality might be there pro- 
duced. In this opinion we entirely coincide; and we cordially 
join the author in hoping that the establishment of railway 
communication over almost every part of Ireland may open 
out the immense peat bogs of that country, and by thus 
facilitating the use of vegetable fuel for the reduction of 
the ores, create a large and important addition to other 
branches of Irish industry. We also agree entirely with 
Mr. Fairbairn in the estimate which he has formed of the 
recent, and highly significant, progress which France has 
effected in the art of iron-making, and in the mechanical 
appliances used in that art. “In no country,” he says, 
“(probably not excepting even this), has so great progress 
been made in so short a time, in advancing from a state of 
comparative rudeness to one of considerable perfection, as 
in France.” 'The production of crude pig-iron in France 
is now little short of 1,000,000 tons annually. 

At the close of his volume Mr. Fairbairn points to the 
introduction of iron-cased ships as a circumstance which 
will in all probability give rise to an enormous demand for 
iron in very large masses, both in this country and in 
France. It is not yet determined, he admits, in what form 
these masses will be required, but he considers it his duty 
to direct attention to the subject, in order that the iron- 
masters of this country may be prepared to meet a large 
demand at a comparatively cheap rate. We may observe, 
in reference to these suggestions, that there is good reason 
to doubt whether the cheapness of the metal used for plat- 
ing our ships has hitherto been sufficiently considered, 
Good rolled plates may be produced at a third of the cost 
of the Warrior’s, ton for ton, and we see no reason for 
incurring so much expense as her plates have put us to. 
The wiser course will be to produce plate-planking by aid 
of the rolls, taking care to so form and combine the iron 
planks that they may strengthen cach other, and at the 
same time impart combined strength to the hull of the 
ship. 


THAMES EMBANKMENT AND RAILWAY. 

On Monday the Commissioners appointed by the Crown to 
inquire into and report upon this question had several important 
plans placed before them, 

Mr, J. Sewell, C.E., proposed an embankment 6 ff. above low 
water mark, to be constructed sloping up to the existing wharves so 
as to afford a bed for barges to lie on. Under this is to be a sewer, 
and a Thames Railway is to be carried on piles over it, leaving 
access to the existing wharves underneath, — He also proposes a bed 
for barges and a sewer on the south side, The railway is to consist 
of four lines of railway running from the Victoria and Pimlico 
Railway to London Bridge, in front of the Houses of Parliament, 
with a goods and coal station at Hungerford, and stations at 
the bridges at a total estimated cost of £1,000,000. The railway 
would be four miles long, uniting all the southern and western 
railways, and besides being self-supporting, its revenues would pay 
the cost of construction, and also yield a dividend. 

Sir W. Worsley explained his plan for the purification of the 
Thames, iu conjunction with a Thames embankment with inter- 
cepting sewer and rain-fall culverts down each side of the river, 
communicating with the existing metropolitan sewers, built in 
terrace embankments faced by quay walls from a suitable distance 
above the river down to London Bridge. These terrace embank- 
ments on the high-water dock principle, it was stated, would be 
comparatively inexpensive, commercially advantageous, and very 
ornamental. 

Mr. T. Page, C.E., delineated on diagrams and drawings an 
embankment from Westminster Bridge to Blackfriars, with side 
channels entered through openings in the embankment, provided 
with single gates. There would be a low level sewer underneath, a 
road on the embankment running from Whitehall-place to Blackfriars 
Bridge, communicating with Norfolk-street, Strand, and passing 
under Hungerford and Waterloo Bridges. There would also bea 
railway between the embankment and the shore, communicating 
with the London, Chatham, and Dover, and other railways, and 
a new street from the east end of Temple-gardens to Tudor-street, 
Blackfriars, so as to open up communication with Fleet-street and 
Bridge-street, Blackfriars, at a total estimated cost of £450,000. The 
principle of this plan was based on the requirements of the 
wharfingers and the public, and for this purpose he gave a pre- 
ference to a detached over a solid embankment. The sewer would 
be on the foreshore, between the wharves and the embankment. 

Mr. Bazalgette proposed an embankment on both sides of the 
river, that on the north side extending from Westminster Bridge to 
Queenhithe, and that on the south to Bankside, with docks giving 
access to the existing wharves, the level of the embankment being 
4 ft. above Trinity high water mark for the wharves, with a road- 
way over and a headway. The roadway would be 100 ft, wide, 
and the low level sewer, commencing at the outlet of the Victoria- 
street sewer, would be carried along the whole length of the em- 
bankment to Cannon-street in the City, and thence onward by the 
system of sewerage he was now carrying out for the Metropolitan 
Board of Works. 

Mr. Burgesuggested a roadway 150 ft. fromthe wharves on columns, 
with a barge-bed below with a low level sewer in it, and the com- 
missioners adjourned. 

The commissioners resumed their inquiry on Tuesday; Colonel 
Jebb in the chair, 

Mr. Carpmael, adopting the lines laid down by Walker, contem- 
plated the construction of an embankment on each side of the 
Thames, the river faces of the embankment walls being raised 8 ft. 
or 4 ft. above Trinity high water, with a terrace road on iron 
columns 100 ft. wide, and a space of 10 ft. between it and the river 
for landing-quays, uniting with the leading land thoroughfares. 
The cost of it, he contended, would be comparatively small as con- 
trasted with plans where docks or floating basins were required, 

Mr. J. Sproul designed to cut off from the river as far down as 
Deptford a belt of 130 ft. wide, and front it with a solid wall of 
stone, 60 ft. to be devoted to ranges of public buildings, and 60 ft, 
for public promenades. He also contemplated quays, bathing 
grounds, and a low level sewer under the embankment. 

Mr. Leach, engineer to the Thames conservancy, gave evidence 
as to the desirableness of constructing a Thames embankment, and 
with reference to dredging the river and improving the navigation. 

Mr. Hagget’s idea of an embankment was that of allowing eas 
access to the existing wharves by means of main docks, together wi 
a sewer and an arcade railway 

Mr. R. Turner, C.E., suggested an embankment with open wharves 
under a capacious roadway for the through traffic, and a low level 
street to communicate with the wharves. He also proposed a low 
level sewer, streets, and a railway, at a total cost of £560,000. 

The commissioners then adjourned. 
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DYNAMICAL EFFECT OF FALLING BODIES. 


Tue subjoined results are experiments which were made with a 
view to determine the dynamical effect of bodies falling freely with 
the accelerated force due to gravitation :— 

Rules regarding the momentum of falling bodies having for a 
long time failed to satisfy scientific men of their accuracy, Mr. Chas, 
H. Haswell, whilst occupying the position of Engineer-in-Chief of 
the United States Navy, was led to an investigation of the subject, 
assisted by a series of experiments, the results of which afford very 
conclusive elements for the construction of the necessary formule 
to apply them to practice. Ne 

The principal instrument used for the purpose of determining the 
effects was a spiral spring weigher, which, by the attachment of 
spring pawls on the sides of it, delicately retained in ratchets, was 
retained in its compression ; and from an index, sliding over a scale 
graduated to half pounds, the results were enabled to be accurately 
registered. The weights were of lead, elongated in their shape; 
the cords to which they were fastened were of hemp, made of loose 
strands, which afforded great flexibility, and the distances were 
determined from the centres of gravity of the weights. 

It will readily be seen that by this arrangement of pawling the 
spring, the weights at their last impacts were in nowise retarded in 
their full distance, and as they could not possibly fall beyond it, the 
full and exact measure of their force was always obtained. 

With a view to simplification and facility of comparison, units of 
spaces were first decided upon, ana the relations due to them were 
then determined by the formula / s 2 9; s representing the space 
fallen through, and g the velocity acquired at the end of the first 
second, i.e., 32°166 ft. 
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Nore.—With a view to the attainment of all practicable accuracy, the 
entire experiments were repeated three times, and, in each case, the weights 
were made to fall until the limit of impact had been clearly obtained. 

A careful inspection of these results will demonstrate, first, that 
the dynamical effect or mcasure of impact is directly as the velocity 
acquired ; and, second, that one pound falling through a space of 
one foot, and having a final velocity of 8°02 ft. per second, has an 
impact of 35°5 Ib. These elements, then, readily furnish a formula 
by which the measure of this force, M, may be correctly arrived at, 
and whieh is— 

M = v W 4-426. 
v = velocity at end of fall, in feet per second, and W = weight of 
falling body, in pounds. From which, to obtain the weight required 
for a given impact and height of fall, we have by inversion— 
M 
v 4426 

Tt must be understood that the above experiments were not made 
with the idea of arriving at the ultimate measure of impact of a 
falling body, as such a result is held to be impracticable of observa- 
tion, inasmuch as, theoretically, it is intinite, and, experimentally, 
unattainable, without involving an expenditure unauthorised by the 
benefits to be derived, as the laws determining the effeet of falling 
bodies is sufficiently understood to render an illustration of their 
operation unnecessary. The purpose of the experiments was simply 
to give a measure by which to estimate the effect of a pile driver, or 
any similar instrument, wherein the elasticity and crushing of the 
materials composing the instrument, and the pile itself, are such as 
to set aside ultimate attainments of impact.— Scientific American. 
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A CENTURY OF COINING. 
No. VI. 

We have now arrived at that part of our “Century ” when 
William IV. ascended the throne of Great Britain, namely, the 
26th of June, 1830, Although the year in which this event took 
place forms a remarkable epoch in the annals of the country, and 
revolutions abroad and reform at home were the distinguishing 
features of the time, yet, so far as the Mint and its doings are con- 
cerned, there is nothing very remarkable to chronicle. In fact, it 
was comparatively an idle year at the National Money Manufactory. 
The engraver to the establishment, W. Wyon, set himself to work 
in engraving new dies for the new monarch, and in the meantime 
those of the late reign were used. The coinage of gold during the 
year 1830 did not exceed 2,444,652 sovereigns, and 4,205 half- 
sovereigns. Of silver, no coins at all were struck, save those small 
denominations, known as Maundy money, and which have been 
distributed annually to certain poor pensioners, male and female, by 
the monarchs of England, from the time of Henry IIL. to this pre- 
sent year of grace 1861. Of copper moneys in the same year no 
pieces were coined at the Mint beyond 2,365,440 farthings. In 1831 
there appeared to be little demand for either gold or silver coin, and 
only about half a million of sovereigns and 1,340,195 sixpences were 
consequently struck. ‘The copper currency, on the contrary, received 
a considerable augmentation, for about three millions and a quarter 
of pence, halfpence, and farthings were issued from the Mint. 

i» The year 1832 witnessed a rather large coinage of gold, c »mpa- 
ratively speaking, for nearly four millions of sovereigns were 
stamped into existence. No silver save the fourpences, threepences, 
twopences, or pence of the Maundy series came from the Mint 
presses during the year, whilst of copper coin only a single tor was 
struck, These idle days were devoted by the engraver to the per- 
fecting of his designs and models for the entire series of gold, silver, 
and copper moneys, and there is no doubt that he succeeded admi- 
rably in transferring the features of the “Sailor King” to the 
various coins. A marble bust by Chantry, and which was acknow- 
ledged on all hands to be a perfect and life-like image of his 
Majesty, was the pattern used by the Mint artist. There appears 
accordingly a complete similarity in the obverse of the whole of the 
denominations of coin imprinted in the reign of William IV. The 
head is in all cases exhibited in profile, and regarding the left, in 
contradistinction to the coins of George 1V. In none of the speci- 
mens is the King shown laureated, a singularity which had not 
oceurred with regard to any other monarch from the time of 
Charles I], On the reverse of the shillings and sixpences, too, the 
arms were omitted, for the tirst time for many years. The years 1833 
and 1834 saw little activity at the Royal Mint, whether as regards 
gold, silver, or copper coin, Nor was 1835 a much busier time thereat. 
In 1836 a rather remarkable innovation, however, took place by the 
introduction of fourpenny-pieces. It is well known that to the 
intervention of the late Mr. Joseph Hume the public are indebted forany 
advantage which may have arisen from the creation of this coin, 
and in fact so well was this fact known that the pieces were speedily 
re-christened “Joeys,” a cognomen which among certain classes of 
the population adheres to them to the present day. They were 
designed partly with a view to supersede copper coins, and no 
doubt, to some extent, they had that effect. In that year, accord- 
ingly, we find that, in addition to about two millions of sovereigns 
and half-sovereigns, one million and a-half of half-crowns, three 
millions of shillings, and nearly two millions of sixpences, there 
were coined 4,254,640 fourpenny pieces! This on the whole, there- 
fore, was a year of bustle and excitement on 'Tower-hill, albeit only 
a single ton of copper coin came from that place. : 











At the commencement of the session of Parliament of the year 
1837, and at the instance of Mr. Joseph Hume, a select committee of 
the House of Commons was appointed, “ to inquire into the esta- 
blishment of the Royal Mint, and the system under which the fabri- 
cation and delivery of the coin are conducted.” This committee 
included the then Master of the Mint (Mr. Labouchere), Mr. Hume, 
and thirteen other members, and there is no doubt that the main 
object of its formation was the displacement of the company of 
managers, of whom mention has been made, and the converting of 
the Mint into a purely Government establishment. The committee 
met for the first time on the 18th of April in the same year, and 
patiently and perseveringly continued their investigations, and their 
examinations of the officers of the Mint, of the Bank of England, and of 
such other individuals as they felt it desirable toexamine, until the 20th 
of June in the same year. Their labours were brought to an abrupt 
termination by the death of the King, and in their report to the 
expiring Parliament, which formed a bulky Blue Book, they state 
that they “have examined minutely into all the branches of the 
services of the Mint, with the exception of the solicitor’s and 
engraver's departments, which the expected approach of the termi- 
nation of the session has precluded them from investigating. Under 
these circumstances your committee think it probable that the next 
House of Commons will deem it expedient, by the appointment of a 
Select Committee, to continue and conclude this inquiry.” This latter 
supposition of the committee of 1837 was not destined to be realised, 
for the next and the next House of Commons appeared to be content 
with the Mint as it was. The total amounts of gold, silver, and copper 
moneys issued during the reign of King William IV. were, in round 
numbers, eleven millions of sovereigns, a million and a half of half- 
sovereigns, no crowns, two millions of half-crowns, eight millions 
of shillings, nine millions of sixpences, four millions and a quarter 
of fourpences, twelve millions of pence, one million and a half of 
halfpence, and seven millions and a half of farthings. The image, 
superscription, and general ornamentation of the coins are too well 
known to require to be particularly described here, and, as we have 
said, the uniformity observable in the obverse of the whole is worthy 
of commendation. 

On the 30th of June, 1837, the “icy hand of death” caused the 
secptre to fall from the grasp of the king, and Victoria I. began to 
reign in his stead. During the remainder of this year the dies of 
the late monarch were used, the engraver having to recommence his 
work of cutting on steel the portrait of the sovereign. And here 
it may not be improper to explain briefly the mode of engraving 
dies for a coinage. he artist to whom the duty was entrusted on 
this occasion was the late celebrated W. Wyon, and his first duty 
was to have audience of the Queen for the purpose of taking her 
Majesty's likeness. Numerous sittings were granted and, at length, 
a satisfactory portrait was made. ‘This done, the next point, of 
course, Was to transfer it from paper to metal. In order to accom- 
plish this, a block of steel of the finest quality and of the most 
equal texture was obtained, and this, after being annealed by heat- 
ing it in an oven for several hours and then cooling it gradually in 
the ashes from a furnace, was turned in the lathe. The face of the 
block intended to receive the design had to be turned flatly, and 
brought to a high polish. Upon this surface the outline of the en- 
graving was etched in, and then by dint of patience and the skilful 
use of the graver, the details were gradually developed. As may be 
imagined, the work of engraving the device in intaglio is one of 
great labour, and, as it progresses, repeated casts in pot clay and in 
soft metals have to be taken from it, soas to judge accurately of its 
probable effect in relief, as it will appear finally on the coins. The 
obverse die for the sovereign was the first upon which Mr. Wyon 
expended his exertion, and after some months this was completed. 
The next process was to harden the die, and to accomplish this 
much care was necessary. ‘The engraved face had to be protected 
from the action of fire and water by a covering of lamp-black and 
oil. The die was next placed in an iron pot and embedded in 
animal charcoal. The pot, with its precious contents, having been 
deposited in a small coke oven, was allowed to remain therein at a 
red heat for several hours. At the end of that time the die was re- 
moved by aid of a pair of tongs, and instantaneously immersed in a 
cistern of water of very low temperature. Swayed to and fro in 
this till its hissing and “sputtering” ceased, it was carefully 
examined and, being found free from flaw, fracture, or disfigure- 
ment, was taken next to the polishing lathe. This was fitted with 
a dise-chuck of iron, running at a rapid rate, and against it the die 
was pressed, flour, emery, and water being the media for polishing. 
The operation successfully accomplished, “tempering” followed, 
and it was done by placing the die on a bar of hot iron, and remoy- 
ing it when it assumed the straw colourtint. The die, now finished, is 
henceforth called a matrix. ‘The next operation is to produce from 
ita * puncheon,” and, in order to effect this another piece of steel 
is taken, annealed, and turned this time to a flattened conical form 
on the end destined to be impressed. ‘The embryo puncheon is 
placed face upwards on the bed of a huge screw-press, with heavy 
fly-arms. The matrix is attached to the die-holder of the press 
with its engraved face downward, and immediately above the 
puncheon block. The fly-arms are now turned by the workmen, 
and the matrix thus raised to a height of about two inches above the 
soft piece of steel below. On a given signal the arms are released, 
and the screw—being of coarse piteh—runs down the central nut, 
or bush of the press, until the matrix beneath it impinges with a 
dull, heavy, and telling “thud” upon the puncheon. A nervous 
engraver would imagine that such a course of treatment would de- 
stroy the work upon which he had devoted so much labour. But 
not so is it. The matrix is found to be quite uninjured, not a hair 
of the royal head having been dishevelled by the blow. On examin- 
ing the puncheon, however, the effect of it is distinctly seen. As 
a seal would impress sealing-wax, so it has had communicated to it 
an exact imitation in relief of the matrix. It is again annealed, 
however, and again struck to make its impression yet more sharp 
and distinct. 

The matrix has now performed its mission—unless a subsequent 
accident injures the puncheou—and the latter passes through the 
hardening, polishing, and tempering ordeals. All these having been 
done, the puncheon is affixed to the press, and in its turn gives im- 
pressions to as many coining-dies as may be required. These 
coining-dies are afterwards turned to the gauged diameter of the 
coins to be struck from them, and are hardened, polished, tempered, 
and delivered into the hands of the coiners. A pair of such dies 
should produce 50,000 coins, at least. 

We trust that this apparent digression may be pardoned, for it was 
felt to be necessary to explain the cause of the delay which inva- 
riably occurs on the demise of a monarch in stamping coins of his 
successor. The identical matrix and puncheon whose history 
has been briefly given are still in use at the Mint, and still in ex- 
cellent preservation. This process of die-making had, of course, on 
the accession of the Queen to be pursued in reference to all the 
denominations of coin. 

Returning now to our proper history, we find that the 
year 1837 yielded £1,253,071 of gold coins, £76,111 of silver, 
and £5,094 of copper. During the years 1838, 1839, and 1840, 
the doings of the Mint were inconsiderable. Indeed, in the last- 
named year, no gold money was coined at all at that place. In 1841 
the whole value of the coinage of gold, silver, and copper executed 
did not equal half a million sterling! During the years 1842, 1843, 
and 1844—in the last-named of which the light gold agitation took 
place—the average quantity of gold coin struck per year at the Mint 
equalled five millions sterling, and such, indeed, was the case up to 
1847. The proportions of silver and copper coins were comparatively 
small during all these years. 

In 1848 Mr. Sheil became Master of the Mint, and it became 
evident that some change was meditated in its interior arrangements. 





Indeed, at the commencement of that year, a Royal Commission, 
under the presidency of that clever lawyer, was appointed to “ inquire 
into and report upon the Constitution, Management, and Expense of 
Our Royal Mint.” Mr. Joseph Burnley Hume was appointed | 
secretary to this commission, and without burdening the columns j} 
of Tue Enerneer with details of its many meetings, we will 
briefly say that in 1851 it made its report, and that report, 


recommended the abolition of the company of moneyers, and the 

making of the Mint an exclusively Governmental department. 

Sir John Herschel, presently after, sueceeded Mr. Sheil, who went 
to Florence-—and died. In August, 1851, the company of moneyers 
consisting of five members and two apprentices, left the establish- 
ment, and were allowed handsome pensions varying from £1,000 
per annum to £150, for loss of office and prospects. Many other 
suggestions of minor importance were made by the commission, 
which having reported itself, ceased to exist. To Captain—now 
Colonel—Harness, R.E., was entrusted the task of remodelling the 
arrangements and reorganising the Royal Mint. He was appointed 
deputy master to Sir J. Herschel, and admirably did he perform his 
mission. Before, however, he had had sufficient time to accomplish 
all his objects, he was transferred toa Commissionership of the Board 
of Works in Dublin, and is at present in high office at Chatham. 

Before passing away from the time when the commission 
sat in judgment on the Mint, we may mention that the 
first coinage of florins took place in the year 1849, and it 
consisted of 413,820 pieces, these were the small or “dumpy ” 
edition of that coin, and from which the initials “D. G.” 
were omitted—much to the scandal of the Standard and other 
journals of the day, At any rate they were unpopular, and in 
1x51 the larger florins came into existence with the D. G. In 1852 
the importations of gold from California and Australia began to tell 
sensibly on the Mint, and in 1853 the largest quantity of gold coin 
ever struck in a single year was coined at that place, and this was com- 

sed: of sovereigns, 10,597,993; and of half-sovereigns, 2,708,796, 
equal in total value to £11,952,391, giving an average, therefore, of 
very nearly one million sterling per month. 

From that period forwards the average annual production of gold 
coin from the Mint presses has not been less than £5,000,000, whilst 
the silver coinage has very largely increased, and is yet increasing. 
Without furnishing all the details as they may be gathered from 
official sources, but which would absorb too much space, it appears 
plain that after making all allowances for the disappearance of sove- 
reigns and half-sovereigns, that there are at least 160,000,000 of 
those pretty and precious coins at this hour in circulation. Of silver 
coins Dr. Graham, the present distinguished Master of the Mint, 
estimates that there are in circulation in the British empire about 
270,000,000. Of copper, there are circulating something like 6,000 
tons weight, or 500,000,000 of pence, halfpence, and farthings. 
With respect to the new bronze coins, which do not seem to give 
entire satisfaction to the public, there are some interesting facts to be 
made known, but they must be reserved, possibly for a supplementary 
paper at a future time. About 50,000,000 of these are, however, in 
circulation. Prior to giving a table of weights, &c., of existing 
coins, it will be proper to name the legal standards of pureness of 
gold and silver coins of England. Standard gold must consist of 
admixtures in the proportion of twenty-two carats in each 1 lb. troy 
of fine gold, and two carats in 1 Ib. of alloy, usually copper,—that 
is, 44 gold and p; alloy. Standard silver consists of 34ths of fine 
silver, and ths of alloy, or copper. Appended is a table of weights, 
&e., which will explain itself :— 

Table showing the standard weights of all the coins at present issuing 
Jvom the Royal Mint, together with the “remedy,” or latitude above 
and below standard weight, allowed in their manufacture, and their 
diam«ter and thickness. (Crowns and half-crowns not having been 
coined for many years past are omitted.) 
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The extraordinary reduction in the weight of the bronze series of 
coins, as compared with that of the copper, becomes strikingly 
apparent from the above table; and it must be remarked that the 
most recent copper coinage of Queen Victoria is referred to, and not 
the “cart-wheel” series of George ILL, which is much heavier. 

In addition to the variety of coins enumerated above, the Royal 
Mint has issued a considerable quantity of other denominations for 
colonial circulation. Among these may be mentioned copper pence 
and halfpence for the “ States of Jersey,” and of which the 1 Ib. 
weight of copper yields 26, and 52 pieces, respectively; half and 
quarter farthings for Ceylon; obolis for the Ionian Islands, and of 
which it requires 12 to equal in value one penny; 20, 10, 5, and 
1 cent. pieces for the Canadas; and silver 1}d. pieces for Jamaica 
and our West India possessions. There are four branch mints 
constantly engaged in assisting the parent establishment in the 
creation of colonial moneys. ‘These are situate at Calcutta, Bombay, 
Madras, and Sydney ; and, as regards size and productive power, 
they rank in the order in which we have placed the names of those 
cities. There will, indeed, soon be a second mint established at 
Calcutta ; for Mes James Watt and Company have sent out steam 
engines and requisite machinery for its equipment, and the building 
is in rapid progress. When this shall be in working order, Calcutta 
will be in a position to stamp a million of coins of any denomina- 
tion or metal per day ! 

With these facts we might bring our “ century” to a close, but, 
before doing so, we propose to venture a few observations as to the 
present and future of the British coinage. There is no manner ot 
doubt that, with the assistance of contractors, a sufficient quantity of 
coin may be poured into the stream of general circulation to keep 
it always at the flood. But there are other questions beside 
those of quantity to be answered; and the first of these refers 
to quality. We have had occasion to demonstrate the facts that 
there are circulating at present among “ Her Majesty’s Lieges” coins 
struck in at least four different reigns, and that they vary materially 
in appearance and ornamentation. Besides the unfortunate absence 
of uniformity, which is a temptation to the illicit coiner, much of the 
silver coin is worn and defaced, and altogether untit for duty. Is it 
not desirable, therefore, that steps should be taken to remodel and 
reconstruct the entire metallic currency of the United Kingdom ? 
Wethinkit is, and thatthe best artists of the country—as a preliminary 
movement—should be invited to furnish designs for all the denomina- 
tions from the sovereign downwards; or even from the double- 
sovereign, which though now obsolete was an excellent and useful 
coin, . 

The coinage of a great nation like this should be as near perfection 
as possible. It should be of uniform design; or, at least, there 
should exist uniformity between coins of the same metal. The 
designs of all, whether as a prevention of counterfeiting, or as a 
proof of British art and skill, should be of inimitable beauty. The 
utmost purity of metal should be a sine gua non, and the value of each 
coin should be legibly stamped upon it. Whether Mr. Potts, the 
member for Barnstaple, had these objects in view when he questioned 
the Chancellor of the Exchequer the other day as to the appointing 
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of an engraver to the Royal Mint by the competitive examination 
process, we know not; but assuredly the holder of that office—the 
engravership—should be a man of the highest artistic ability and 
practical knowledge. The recent superannuation of Mr. Wyon of 
that establishment affords a fair opportunity for Mr. Gladstone to 
appoint a worthy successor, and we sincerely trust that no improper 
influence may be exercised to prevent that consummation. With a 
competent gentleman—to whom a competent remuneration should be 
given—holding the office of Royal Mint engraver, there might be 
inaugurated such a reform in the coinage of the United Kingdom as 
would make us envied by foreign nations. Artistic talent and 
mechanical ability wedded in the person of a new engraver, or a 
general appeal to engravers for designs for a new coinage for Great 
Britain seems to us a desideratum, in the first place; in the second, 
let the Mint be augmented in steam-power and mechanical appliances 
until it is made equal to the great occasion of a general re-coinage of 
the gold and silver moneys of the realm. With this ultimatum we 
leave for the present the question of coins and coining, and trust 
that our retrospective survey of the past century has enabled us to 
place some interesting facts before the readers of ‘THe ENGINEER. 





Tae Frencu Ramways.—The advices from Paris confirm the 
statement that the French railway companies intend at the end of 
the present month, through the agency of the Bank of France, to 
negotiate an amount equal to £10,000,000 of new debentures to com- 
plete their works. 

Exureition oF 1862, AND THE Forest or Dean.— Mr. Howard, 
Commissioner of Woods and Forests, has approved of the proposi- 
tion of forming a collection of the coal, stone, and other minerals of 
the forest, for the exhibition of 1862, and has applied for space in the 
building far the purpose. ‘The collection is to consist of specimens 
of each of the working seams of coal, of the different kinds and 
colours of stone, dressed and undressed, of the iron ores with the 
iron yaanufactured therefrom, the clays and the articles made from 
them, and other minerals, all to be illustrated by geological maps and 
sections of the strata of the forest. It is hoped that this collection 
will be the means of making the resources of the forest more 
extensively known and adopted, and of employing a larger number 
of people. The extension of the railway into the centre of the 
forest will facilitate the interchange of traftic in all kinds of produce. 
Mr. Grantham, the engineer, and Fellow of the Geological Society 
of London, is appointed to manage the collection. 

Acapemy oF Scrences.—At the last sitting a note was received 
from Father Secchi, the director of the Roman Observatory, on the 
connection between meteorological phenomena and the variations of 
the magnetic needle. The results at which he arrives may be 
summed up as follows:—1. When there are no manifest perturba- 
tions of the needle, there are, besides the diurnal variations, other 
variations also of longer duration, and which appear to be large un- 
duiations on which the diurnal oscillations are, so to say, engrafted 
in the shape of shorter waves. Several irregularities in the indica- 
tions of two different instruments for measuring intensity may be 
explained by the superposition of these two systems of waves, the 
effects of which either conspire or destroy each other.—2. The di- 
urnal variations are often disturbed by sudden excursions of the 
needle, which do not last more than three or four hours.—3. The 
great magnetic undulations are not symmetrical in their rise and fall, 
the latter being much more rapid than the former, so that a rise of 
several days’ duration may be obliterated in one.—4. The great un- 
dulations are always coincident with severe atmospheric storms, 
there being evident synchronism between the two phenomena.— 
5. A strong magnetic perturbation occurring after a long series of 
tine days is a symptom of a change of weather for the worse; and, 
conversely, if it occurs after a long series of days of bad weather, it 
predicts a return to fine.—-M. Marchand sent in the results of his in- 
quiries into the saccharine richness of the beet-root, from which it 
appears that it varies according to the period of sowing, that sown 
earlier being richer than that which has been sown later; that the 
agricultural yield follows the same rule; that the nature of the soil 
seems to exercise no influence over these results, and that the pro- 
portion of sugar seems to stand in no relation whatever to the quan- 
tity of carbonate of lime contained in the soil, as had been stated by 
M. Leplay.—M. Luther, the celebrated amateur astronomer, wrote 
to announce that he had discovered a new telescopic planet, being the 
sixty-seventh of the group. It has received the name of Leto, and 
its positions on the 29th and 30th ult. were as follow :— 

Mean T. of Bilk. Right Asc. Declin. 
29th—13 h. 31m, 2s, ..212 deg. 23m. 11s. ..11 deg. 6m. 158°1. 
30th—10 h. 52m. 17 s°5..212 deg. 11 m. 11 s*4..11 deg. 4m. 5 8°2. 
French STEAMERS IN THE East.—It would appear that the French 

Government do not intend to postpone the creation of a great interest 
in the commerce of the East, vid Egypt, until the completion of 
M. de Lesseps’ canal, a projet de loi being before the Corps Legislatif 
for a Convention between the Minister of Finance and the Com- 
pagnie des Messageries Impériales for the execution of postal ser- 
vices of a very extensive character in the Eastern seas. The follow- 
ing are stated to be the leading points of the convention :—* The 
company engages to serve for twenty-four years the line from Suez 
to China, with a branch to Réunion, and the French, Dutch, and 
Spanish East Indies. his service comprises a principal line and 
five branches. The principal one will start once a month from 
Suez by Aden, Point de Galle, Penang, Singapore, and Segon, 
making an annual distance run over of 45,000 marine leagues. ‘The 
following is the itinerary of the five branches:—1. From Aden to 
Réunion and the Mauritius, 12 voyages a year, 19,800 marine 
leagues; 2, Pot de Galle to Calcutta and Chandernagore, 12 
voyages a year, 19,800 marine leagues; 3, Singapore to Batavia, 
12 voyages a year, 4,400 marine leagues; 4, Segon to Manilla, 
12 voyages a year, 7,264 marine leagues; 5, Segon to Shanghai, 
12 voyages a year, 13,720 marine leagues. The contract comes into 
operation in three years from the date of the concession, at which 
time the company must have 12 steamers afloat—4 of from 400 to 
5v0 horse-power and 8 of 228 horse-power. The average rate of 
speed per hour must be 9 5-10 knots on the principal line, and 
9 knots on the branches. Civil or military functionaries and French 
ecclesiastics, going by order of the Administration, will be con- 
veyed at 30 per cent. reduction on the ordinary rates for passage. 
Lazarists, missionaries, Sisters of Charity, and all members of 
religious orders will, if French, be conveyed gratuitously. An 
average subvention of six millions is granted to the company, and 
there is, moreover, secured to the company , to indemnify it for the 
expense of sending out its vessels to the Indo-China seas, a sum of 
1,875,000f. once paid. This sum will be paid to the company within 
six months from the opening of the line from Suez to Segon. The 
Government will advance to the company a sum of twelve millions, 
payable by thirds at the end of each of the years preceding the date 
fixed for the opening of the complete services. This advance, with 
the addition of 5 per cent. interest, will form the debt of the com- 
pany to the State, and is to be repaid by the company in twelve 
yearly instalments of 1,050,833f. 33c.” “The execution of these 
services will, of course, involve the necessity of providing not only 
a powerful fleet, but numerous docking and repairing establishments, 
coaling stations, agencies, and other facilities in Egypt and many 
other places; and it would seem, from the unusual extent of the 
advances proposed to be made by the State, and the time to be 
allowed before commencing operations, that the company and the 
Government are to some extent alive to the costly character of these 
essentials to an undertaking of the kind. The amount of the pro- 
posed subsidy is also very high, giving a rate of about 20s. per mile, 
or four times the amount paid to the English contractors for the 
India and China mail service. It is si: gular that a scheme which, 
in consequence of the promised extent of support from the Govern- 
ment, becomes almost divested of a commercial character, has 
attracted so little notice on this side of the Channel, and also that at 
the moment of its introduction the English public are about to be 
deprived of the advantage of a fortnightly communication between 
this country and China, the English service being intended to be 
reduced to a monthly one after the 1st of July next. 
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Grants of Provisional Protection for Six Months, 


$63. ELtis Burrerwortn, Calder-cottage, Spotland, near Rochdale, Lan- 
cashire, ‘‘ Improvements in hinery for spinning and doubling cotton 
and other fibrous substances.”—Petition recorded 13th February, 1861. 

482. Epmunp Forman Barnes, New York, U.S., “An improvement in 
railway chairs, and being a combined chair and splice.”—Petition recorded 
25th February, 1861. 

619. Grorce Dixon, Cecil-street, Strand, London, “Improvements in 
ploughs."—A communication from Mr. Hautavoine, Biermes, France.— 
Petition recorded 15th February, 1361. 

673. GrorGe Henry BIRKBECK, South iton-buildi Chancery-lane, 
London, “ Improvements in marine propulsi —A ication from 
Edward Bruce Broughton Barker, Bayswater, Middlesex.— Petition recorded 
16th March, 1861. 

780. GuisErPk Matro Corpo, Rue Gaillon, Paris, “ Improvements in machi- 
nery for fulling felt hats and other felted goods.”—Petition recorded 30th 
March, 1861. 

894. CHARLES Noyes Kernot, Gloucester House, West Cowes, Isle of Wight, 
Southampton, and Martin Drerich Rucker, Fenchurch-street, London, 
“Improvements in the method of obtaining ammoniacal salts and other 
valuable products from liquors or substances containing ammonia, and for 
utilising the residuum.”—Petition recorded 11th April, 1861. 

900. Sinas CovELL Sauissury, Essex-street, Strand, London, and Josian 
TuRNER, Dalston, Middlesex, ‘‘ An improvement applicable to shuttles for 
the saving of cop waste.”— Petition recorded 12th April, 1861. 

912. Henry MApEN and JAMEs WHEATER, Bacup, Lancashire, “‘ Certain im- 
provements in machinery or apparatus for spinning cotton, wool, flax, 
silk, and other fibrous substances.”—Petition recorded 13th April, 1861. 

920. ANDREW SHANKS, Robert-street, Adelphi, London, “ Improvements in 
machines for drilling and boring metals.”—Petition recorded 15th April, 
1861 
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943. WILLIAM ALLEN Dixox, Newport, Monmouthshire, “ Improvements 
in plastering walls and ceilings.”—Petition recorded 17th April, 1861. 

956. ALFRED Vincent Newton, Chancery-lane, London, ‘* Improvements in 
machinery or apparatus for cleaning cotton and other fibrous substances.” 
—A communication from Isaac Hayden, Lawrence, Massachusetts, U.S. 
—Petition recorded 18th April, 1861. 

984. SAMUEL BuRTON Haskarb, Wollaton-street, Nottingham, and Joun DEAN 
and Epwarp Dean, Radford, Nottinghamshire, ‘‘ Improvements in machi- 
nery for the manufacture of looped fabrics.” —Petition recorded 20th April, 
1861. 

991. Henry Moore and Henry Hieery, Burnley, Lancashire, “‘ Improve- 
ments in machinery or apparatus for doubling cotton, flax, and other 
fibrous materials.” 

992. Tuomas Parry Hawker, Plymouth, Devonshire, ‘ Improvements in 
the manufacture of cartridges.” 

993. Epwarp Doveias Bourne, and Pavt Davis, Birmingham “ Improve- 
ments in certain kinds of cornice poles and curtain rods, and in the 
runners used in cornice poles and curtain rods, and in the manufac ture 
of tubing to be made into the said cornice poles and curtain rods.” 

999. CuarLes Carry, Kennington-green, Surrey, “‘ Improvements in the 
apparatus used in making infusions of coffee and other substances.” 

1000. ALEXANDER Hewyry, Edinburgh, Mid Lothian, N.B., ‘‘ Improvements 
in fire-arms, and in apparatus to be used therewith.”—Petitions recorded 
22nd April, 1861. 

1001. Ricard Suaw, Patricroft, near Manchester, and WILLIAM Sxope@Rass, 
Portlaw, Waterford, Ireland, ‘Certain improvements in machinery for 
spinning cotton and other fibrous materials.” 

1003. Witu1am CLarK, Chancery-lane, London, “ Improvements in looms 
for weaving stays and corsets and other similar articles.”—A communica- 
tion from Alexis Manigot, Paris. 

1005. Josrrn D’AeviLaR SAMUDA, Poplar, Middlesex, ‘“‘ Improvements in 
the construction of iron ships of war.” 

1007. Joun MARSHALL, Richard-street, Liverpool-road, Islington, London, 
“Improvements in apparatus used for retarding and stopping railway 
carriages, and in the construction of railway axles.” 

1009. Epwarp HamMonp BentaL., Heybridge, near Maldon, Essex, “ Im- 
provements in.constructing the framing of various kinds of agricultural 
implements.” 

1011. Ropert Warry, Chatham, Kent, “ Improvements in the construction 
of breech-loading ordnance, and in the carriages and projectiles used for 
the same.” 

1013. MicuarL Henry, Fleet-street, London, “ Improvements in telegraphic 
apparatus.”—A communication from Ernest Gabriel Baptiste Guillier, 
Boulevard St. Martin, Paris.—Peti‘ions recorded 23rd April, 1861. 

1014. ALFRED Leieuton, Buckingham-street, Strand, London, “ Improve- 

- ments in springs.” 

1015. Sampson Hanpuey, Cancel-street, Walworth, Surrey, “ Improved ap- 
paratus for receiving and consuming the residue of candles or other fatty 
or oleaginous substances.” 

1017. FREDERICK JosErH BRAMWELL, Great George-street, Westminster, 
** Improvements in hinery for spinning fibrous substances.” 

1018. Ete Lecot, Cecil-street, Strand, London, *‘ An improved nose-bag 
for horses.”"—A communication from Rose Marie Victoire Celestine Carbo- 
nio Veuve de Favre, Paris. 

1019. CHARLES STEVENS, Charing-cross, London, “ A new artificial manure.” 
—A communication from Hypolite Louis Marie Planchais, Rue Laffitte, 
Paris. 

1021, WinutAM Lorp and Joseru Hitton, Royton, near Oldham, Lancashire, 
“Improvements in self-acting mules.” 

1023. FREDERIC Newton GisporNeE, Adelaide-place, London Bridge, London, 

** Improvements in construction of electric targets for rifle and gun prac- 
tice.” 

1025. WiILLIAM WiLson, Newcastle-upon-Tyne, ‘‘ Improvements in the ma- 
nufacture of hats.” 

1027. Epwarp HamMonD BeNnTALL, Heybridge, near Maldon, Essex, ‘ Im- 
proved apparatus for transmitting motion to machinery to be driven by 
horse-power.”—Petitions recorded 24th April. 1861. 

1029. GrorGe Scorr, Alpha Works, Isle of Dogs, Middlesex, ‘‘Improve- 
ments in steam engines and their apparatus for generating steam.” 

1031. DELABERE Barker, Clapham, Surrey, ‘“ Improvements in signalling 
and in apparatus connected therewith, adapted to communicating from 
the land to vessels at sea, and also applicable to other purposes.”—A com- 
munication from Thomas T, Vernon Smith, St. John, New Brunswick, 
British North America. 

1033. Pizrre Casimer Levon, South-street, Finsbury, London, ‘ Improve- 
ments in the manufacture of iron wheels.” 

1034. CHARLES CALLEBAUT, South-street, Finsbury, London, “ Improve- 
ments in sewing machines.” 

1035. WituiaM Harris, Villa-street, Walworth, Surrey, “‘ Improvements in 
treating hides and skins to render them suitable to be made into straps 
for driving machinery, and to be used for other purposes for which leather 
is commonly employed.” : 

1037. Tuomas GARNER, Moorside, Worsley, Lancashire, ‘ Improvements in 
machinery or apparatus for preparing and spinning cotton, wool, flax, 
silk, and other fibrous materials.” : : 

1039. SamuEL Fox, Stockbridge Works, Deepcar, near Sheftield, Yorkshire, 
“Improvements in hardening and tempering steel.” 

1041. Joun STEWART TEMPLETON, Glasgow, Lanark, N.B, “ Improvements 





in looms for weaving pile fabrics, such as ‘furwarp,’ or ‘improyed patent | 


Axminster’ carpeting, and in weaving the same.” 

1042. HEsKETH HuGues, Homerton, Middlesex, and CuarLes Grey Hin, 
Nottingham, “Improvements in the manufacture of rollers for printing, 
embossing, and otherwise producing designs, patterns, figures, and 
shapes.” 








1043. Tuomas Moore, Regent-circus, Piccadilly, Middlesex, ‘* Improvements | 


in windlasses worked by capstans; also, in the means of stopping or 
checking the chains in connection therewith.” 

1044. ALFRED VINCENT Newton, Chancery-lane, London, “Tmproved appa- 
ratus for regula 






1g the water level in steam boilers.”"—A communication 
from George Washington Rains, Newbury, Orange county, New York, 
1S 








1045. Siuas CoveLL SALispury, Essex-street, Strand, London, and James 
STARLEY, Lewisham, Kent, ‘* An improved combination sewing machine.” 
—Petitions recorded Xth April, 1861. 





1047. CuarLes Joun Hits, Coventry, Warw ickshire, “‘ Improvements in the | 


” 


dials of watches and clocks. 


1048. Ricuarp Joun Coe, Pembridge-gardens, Bayswater, Middlesex, “Im- | 


provements in ornamenting the backs of brushes.” 

1049. Epwarp Newsy, Camomile-street, Bishopsya' 
* An improved connecting link.” 

1050. Joun Harcourt Brows, Romsey, Hants, ‘Improvements in appa- 
paratus for lubricating the barre)s of fire-arms and ordnance.” 

151. FerpinaNp CuarLes Warticu, London-street, Fenchurch-street, 
London, “ Improvements in preparing coal used in the manufacture of 

artificial fuel . ’ bale 

052. Wittiam Cowan, Edinburgh, Mid Lothian, N.B., “‘ Improvements in 

gas meters.” . 

1053. EpwARD STRANGMAN, Waterford, Ireland, ‘‘ An improved system of 
building or construction applicable to architectural and other similar pur- 
roses.” 

1053. WituiaM Grirritn, Upper Sydenham, Kent, 
hooped petticoats or crinolines.” 

1055. JouN MarsiHaut, Liverpool-road, Islington, London, “ Improvements 
in preventing the fracture of metals from crystallisation.” 

1056. JAMES DELLAGANA, Shoe-lane, London, * Improvements i apparatus 
for embossing and taking casts or matrices for stereotype and other pur- 
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1057. EpMunD HAmBoroven Joynson, St. Mary's Cray, Kent, “ Improve- 
ments in hi for the facture of Sg 

1053. Joun Watkins, Birmingham, “Improvements in carriage axles and 
axle-boxes.” 

1059. Sinas Covett Saispury, Essex-street, Strand, London, and Jame 
STARLEY, Lewisham, Kent, ‘‘ Improvements in sewing machinery.”—Peti 
tions recorded 26th April, 1861. 

1060. JouN Poo.e, Bridge-street, Blackfriars, London, and Wiuuiam Mun 
warp, Camberwell, Surrey, ‘‘ Improvements in the construction of hoops 
or tyres for wheels to be used on railways and tramways.” 

1061. Joun Foster, Radford, and HERBERT BRAMLEY and Epwix KNutton, 
Nottingham, mprovements in the manufacture of twist lace and in 
machinery to be employed therein.” 

1062. Tuomas VAUGHAN Mor@an and Juuivs Gustav Dauuxe, Batte 
Surrey, ‘Certain improved filtering agents, one of which is applicable in 
the manufacture of crucibles,” 

1063. JABEZ Busting Farrar and Josuva Farrar, Halifax, Yorkshire, 
“Improvements in machinery or apparatus for spinning wool, cotton, silk, 
or other fibrous substances.” 

= —- G. Ray, Boston, Massachusetts, U.S.,"“ An improved pen 
nolder. 

1065 .WILTIAM Henry Parsons, Butler’s-buildings, Cambridge Heath-road, 
Middlesex, “‘ Improvements in machinery for making nuts, bolts, and 
rivets.” 

1067. Grorek Makvin Story, Coleman-street, and Grorae WILLIAM 
ae Minton-street, Hoxton, London, “ Improvements in billiard 
tables.” 


1068. Henry THoMAS WeDLAKE, Euston-road, London, “Improvements in ~ 


harmoniums.”. 

1069. HENRY BrssEMER, Queen-street-place, New Cannon-street, London, 
“Improvements in projectiles and ordnance.” 

1070, WiLLIAM Epwarp Newton, Chancery-lane, London, “ An improvement 
in gas burners.”—A communication from William Benjamin, New York, 
U.S.—Petitions recorded 27th April, 1-61. 

1071. James Masu, Manchester, Lancashire, “ Improvements in steam en- 
gines.” 

1073. Jean Baptiste Husert Desrias, Harfleur, Seine-Inférieure, France, 
** A so-called hypocampaphile or elastic apparatus, whereby the legs of 
running horses are protected from accident.” 

1074. Henry Dixon, Park End, Sydenham, Kent, “‘ Improvements in pho- 
tography.” 

1075. WittiAM Jonnson, Little Malvern, Worcestershire, ‘‘ Improvements 
tu saddle-trees.” 

1076. WituiaM Epwarp Newton, Chancery-lane, London, ‘ Improvements 
in desiccating and torrefying farinaceous and other substances.”—A com- 
munication from Francis Huckins, Roxbury, Norfolk, Massachusetts, U.S. 
—Petitions recorded 29th April, 1861. 

1078. Groner Huumr, Rochdale, Lancashire, ‘‘ An improvement or im- 
provements in the process of carding wool, cotton, silk, or other fibrous 
materials, and in machinery or apparatus applicable for that purpose.”— 
Petition recorded 30th April, 1861. 

10°0. Tuomas ALFRED KENDAL, Cowley-street, St. George’s-in-the-EKast, and 
Martin Dapp Roars, Bow-lane-cottages, St. Leonard’s-road, Bromley, 
Middlesex, ** An improved chain cable controller for ship's windlasses to 
prevent riding of cable in paying out and heaving in of same.” 

10-2. Isaac Hous, Birmingham, “ An improvement or improvements in 
the manufacture of the guards and trigger plates of rifies and other small 
arms.” 

1084. Ropert Lara, Ince, near Wigan, and IskaeL SwinpeL.s, Wigan, Lan- 
cashire, ‘*‘ Improvements in the treatment of certain ores containing 
metals, and in obtaining products therefrom.” 

10:6. ArTuuR East Homes, Derby, “ Improvements in landaus, sociables, 
and other like-headed carriages.” 

1092. Ronert THomson Pattison, Daldorch House, Ayrshire, “ Improve- 
ments in the means and method of fixing colours in connection with the 
printing and dyeing of woven fabrics and yarns.”—Petitions recorded 1st 
May, 1361. 





Patents on which the Stamp Duty of £50 has been Paid. 
1023. JAMES MicHAEL Duvarp, Luc-sur-Mer, France.—Dated 7th May 
1858. 


1071. Ricuarp Knieut, Foster-lane, Cheapside, London.—Dated 12th May, 
1858. 


1035. WinuiAM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 8th May, 1858. 

1050. George HENRY CRESWELL, Devonport, Devonshire.—Dated 11th May, 
1858 


38538. 
1058. Rosert HALLIWELL, Bolton-le-Moors, Lancashire.—Dated llth May, 
358. 


1044. Jacques MARIE Epovarp Masson, Rue de Fossés St, Thomas, Evreux 
France.—Dated 10th May, 1858. 

1055. ALEXANDER PARKES, Birmingham.—Dated 11th May, 1858. 

1056. ALEXANDER PARKES, Birmingham.—Dated 11th May, 1858. 

1060. JAMES MONTGOMERY GILBERT, Manchester.—Dated 11th May, 1858. 

1083. Josep GARDNER, Banbury, Oxfordshire.—Dated 13th May, 1858. 

1111. JeREMiAn Brown, Smethwick, Staffordshire.—Dated 19th May, 1858. 


Patent on which the Stamp Duty of £100 has been Paid. 
1055. Joun Piatt, Oldham, Lancashire.—Dated 12th May, 1851. 


Notices to Proceed. 

4. MicnArL Henry, Fleet-street, London, ‘ An improved slide-valve.”—A 
communication from Jean Baptiste Edouard Plainemaison, Boulevart St. 
Martin, Paris.— Petition reco: ded 1st January, 1861, 

9. WauTeR Morean, Liverpool, Lancashire, **The application of certain 
metals for the manufacture of * coaling,’ ‘ swill,’ and similar baskets.” 

10. Joun TayLor and Mrsnaci Brirran Coorrr, Liverpool, Lancashire, 
‘‘ Improvements in the construction of rotary engines.” —Petitions recorded 
2nd January, 1861. 

12. Ponsonsy ARTHUR Moore, Penge, Surrey, ‘‘ Improved feet for levelling 
clocks and other articles.” 

18. SAMUEL Perkes, Clapham, Surrey, “‘ Improvements in presses and modes 
of pressing applicable to cotton, hemp, wool, coir, hides, hay, fibres, peat, 
linen, thread, piece goods, extracting oil, and other useful purposes,”— 
Petitions recorded 3rd January, 1861. 

20. Tuomas CosLry, Meerholz, Hesse, Germany, “Improvements in the 
mode of obtaining or manufacturing commercial salts of lead directly 
from the ores of lead.” 

21. James Wrient, Bridge-street, Blackfriars, London, “ Improvements in 
machines for forming the heels of boots and shoes."—A communication 
from E. T. Green, Stoncham, Massachusetts, U.S.—Petitions recorded 4th 
January, 1861. 

32. Bevan Groner Storer, Hackney, Middlesex, ‘‘ An improved method of 
and machinery for amalgamating and for effecting the separation of gold, 
from earthy and other matters containing the same.” 

37. — IsaiaAu) GRYLLS, Murton-street, Sunderland, “ Improvements in 
anchors.” 

40. WituiaM Luck, Mabledon-place, Burton-crescent, London, “ An im- 
proved table or article of furniture.”"—/Petitions recorded Lth January, 
lsél. 

46. WiLttiAM Ratrray, St. Clement’s Chemical Works, Aberdeen, “ Improve- 
ments in preserving organic substances.” 

48. Pierre EmiLe Ciassana, Rae de Conservatoire, Paris, ‘‘ An improved 
buckle.”—A communication from Simon Ghidiglia, Rue des Fontaines, 
Paris.—Petitions recorded tth January, 1861. 

52. DANIEL ApAMsON, Newton Moor, Cheshire, “ Improvements in steam 
engines.” 

57. CHARLES Sorsy Dawson, Thames Ditton, Surrey, “ Improvements in 
rotary engines, applicable to be worked by water, steam, or other fluids, 
also to be used as a means of raising and forcing fluids.”—A communica- 
tion from William Kennish, New York, U.S.—Petiions recorded 9th January 
1861, 

66. James Conny, Manchester, “ Improved apparatus for communicating 
between the passengers and guard and guard and engine-driver on rail- 
ways.” —Petilion recorded 10th January, 1501. 

79. Tuomas Tertius CueLLinowortH, Buckingham-street, Adelphi, London, 
and JonaTHan Tuuriow, Belvedere-road, Lambeth, Surrey, ‘ Improve- 
ments in traction engines.” 

83. NaTuan Acer, Upper Ebury-street, Pimlico, London, “ Improvements 
in stoves and rayges.”—Petitions recorded 11th January, 1861, 

89. Groner Wuieut, Ipswich, Suffolk, “* Improvements in sewing machines.” 
—A communication from Theodore Stuart Washington, Rochester, New 
York, U.S.—Petition veeorded 12th January, 1861. 

104. James Horsey, Belvedere-road, Lambeth, Surrey, “ Improvements in 
pouches or receptacles for tobacco and other artic.es.”—Fetition recorded 
14th January, 1361. 

122. Henny Sacar, Broughton, Manchester, ‘ Improvements in machinery 
for finishing patent tracing cloth, and other woven fabrics.”—Petitvon re- 
evrded 15th Junuary, 1561. 

138. Joun Ronert Joy, All Saints-street, Bristol, ‘‘ Improvements in machi- 
nery or apparatus for lithographic printing.” — Petition recorded 17th 

January, 1861. 

185. WittiaM WiLson, Neweastle-upon-Tyne, “ Improvements in the manu- 
facture of hats.”—Petition recorded 23rd January, 1861, 

21z. Joux Henry Jounson, Lincoln’s-inn-field«, London, “ Improvements 
in obtaining motive power from the expansion and compression of air, 
gas, or vapour, and in the machinery or apparatus employed therein,.”— 
A communication from Auguste Provost, Paris. 

215. Georce Hauiett, Broadwall, Lambeth, Surrey, and Jouy Stennovuse, 
Rodney-street, Pentonville, London, “Improvements In the manufac- 
ture of pigments for coating surfaces.” —Petitions recorded 26th Janvary, 
1861. 
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217. James CLARK, Harleyford-place, Kennington, Surrey, “The application 
of a paste of whatever wood to any kind of ornamental and other mould- 
ings without the least admixture of any other materials or use of any 
chemical agent.”—A communication from Aloise Eydt, Neumtihle, Luxem- 
bourg, Holland. 

135. WiLLiAM Epwarp Newton, Chancery-lane, London, “‘ Improved appa- 
ratus for exhausting and compressing air and producing ai blasts.” —A 
communication from Frederick William Partz, New York, U.S8.—Petitions 
recorded 2th January, i861. 

239, CHARLES E>Wanb CRAWLEY, Gracechurch-street, London, and THEODORE 

ScuxeipEr, Horseferry-road, Westminster, ‘* Improvements in safety and 

other lamps. '"—Petition recorded 20th January, 1861. , 

_ Jous Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in the construction and internal arrangement of railway carriages.” — 

A. Andrews, 











A communication from Edward Burke and Thomas ‘ 
Philadelphia, Pennsylvania, U.S.—Petition recorded 30th January, 1861. 
462. Roxerr Corngerr and Wii1aM CuTipert, Newton-le-Willows, near 


Bedale and Lemfng, Yorkshire, ‘* Improvements in reaping machines and 
grass mowing machines.” — Petition recorded 22nd February, 1861. 

639. James Huntr Coltness Lronworks, mbusnethan, Lanarkshire, 
“ Improvements in moulding and shaping metals.” —Petition recorded \Ath 
March, 1861 

656. JAMES 
sashes, and 











1. 

Deakiy, Birmingham, “Improvements in sash-frames and 

in balance weights to be used therewith, which said balance 
weights may be also employed with ordinary sashes or shutters, or for any 
similar purpose.” —Petiti 1 recorded 1th March, 1861. 

672. Gerona Henry Birkeeck, Southampton-bvildings, Chancery-lane, 

* London, “ Improvements in marine propulsion.” —: communication from 
Edward Bruc Boughton Barker, Bays Middlesex.—Petitioa recorded 
16th March, (851. j 

719. Joseru Victor, Wadebridge, and James PoLoLAse, Bodmin, Cornwall, 
“Improvements in safety fuses for mining and other purposes.” 

721. Wituiam Cuark, Chancery-lane, London, “An improved method of 
locking the nuts on railroad rail bolts.”—A communic tion from Henry 
Lawrence, Charles Harcourt White, and Thomas hington White, 
Melrose, Westchester, New York, U.S.—Petitions recorded 22nd March, 
i861. 

737. Joun Spencer, Doncaster, Yorkshire, ‘‘ Improvements in the construe- 

tion of harrows.”—Petition recorded 23rd March, 1861. 

819. WILLIAM CrianToNn, and Frepertck WintiamM Crianrox, Manchester, 
“(Improvements in machinery or apparatus for preparing cotton, and 
other fibrous materials to be spun.”—Petition recorded 3rd April, 1861. 

855. WiLLiAM Situ, Derby-street, Birmingham, ‘* An improvement in the 
manufacture of umbrellas, parasols, and other similar articles.” —Petition 
recorded 8th April, 1861, 

950. Hexry Jones, Birmingham, 
breech-loading fire-arms.” 

957. Cuan Les Jordan, Newport 
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“Improvements in certain kinds of 





57. Monmouthshire, ‘ Improvements in appa- 
paratus for drying the moulds and cores used for iron and other castings.” 
960. Witniam Benson, Allerwash House, Hexham, Northumberland, “ fm- 
provements in the construction of furnaces for the better combustion of 
fuel and the prevention of smoke.”—Pe/itions recorded 18th April, 1861. 
1105. Josern D'AGUILA SAMuDA, Poplar, Middlesex, ‘* Improvements in the 
construction of iron vessels of war.”—Petition recorded 23rd April, 1861. 








And notice is hereby given, that all persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice ued, 












List of Specifications published during the week ending 
lith May, 1861. 
3, 1 





*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted by 
post-otlice order, made payable to him at the Post-office, High Holborn. ~ 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
‘Tne Exoweren, at the office of her Majesty's Commissioners of Patents, 





CLAss 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, ye. 





261s. W. 
isco 

Che patentee claims, First, in the use of beam engines, the placing of the 
non-condensing eylinder on the outside of the condensing cylinder, so as to 
give the piston of the former eylinder a longer stroke, and a greater velocity 
than the pi of the latter evlinder, and enable the steam used in the said 
non condensing eylinder to exhaust into the condensing cylinder, and be 
vely therein, as deseribed, Secondly, the application to portable 


Synerr, Bury St. Edmunds, “ Steam exgines."—Dated 26th October, 


used expan 






engines of a high pressure and an expansive eylinder, either with an equal 
eran unequal length of stroke, so as to use the steam from the hi 

pressure eylinder iin expansively, as described. Thirdly, in the case of 
double-cylinder engines, whether horizontal or vertical, and of equal or 
unequal strokes, the placing of the respective cylinders in such a manner 
that a connect rod can work between them, and also the use of a non- 





condensing eylinder with a longer stroke than the condensing cylinder, as 





















atesct 
26 Manon, jun, and W. P. Gauntin, Manchester, “ Apprvatus for 
he steam b bu te crhecust steam srom high- 
pre Dated 2ith October, 1860 
This invent msists in the use of a pipe so coiled that th» different 
cireles or turt the coil lie against each other in such a way that no clear 
passage zh them when viewed from the end. The parentees 
have us vt in consequence of the central open space from end to 
end they cflicient than the flat coil hereafter described. This coil is 
placed in a narro *, only sufficiently large to contain it; it is placed 





mp and the boiler, and forms part of the connection 
i which the feed-water is forced ; the exhaust steam 
ny blown into the ¢ there comes in contact with the 
i thereto parts with its heat, which is absorbed by the 

forced on through the different turns of the coil to 


between 
between 
from U 
turns of 
feed-wat« 
the boil 








r tsiuc as it 
SPORT. 
-making, Steam Vess 
» Boats, Carriages, Carts, Ller- 


CLass 2.—TRA 
ws an l Plant, hoa 
Saili gy Vessel: 












Including Rai . a- 
chinery and Fittings, 





ness, Ne. 
2619, E. F. Prentiss, Philadelphia, U.S... 


raudwaws or (re r 


** Cars or ce cast 
Oct 


un Oo t t 





, 186 





Chis invention cannot be deseribed hout reference to the drawings, 
0. C. Hatnaway, Philadephia, US., °° Improvements in Ue construct of 
svest vailenaes. Gud the F heveon.—D ted 2ith Oetot sev. 


This invention cannot be described without reference to the drawit 






2648. W. CLARK, ( London, * Railway brake apparati A 
communicatio Oct ] le : . 
This invention re » chk skid brake, which m: 
ported for example by the grease boxes or axles of the rear carriage 
train, for acting aatomatically on the wheels in case either of the coupling 





chains should break, so that i 





a train be ascending an ine ine the part 
the train detached from the engine will remain stationary en the fi 
instead of running backwards. These brakes are raised by means of s 
mechanism in order to, back or otherwise mana@uvre the train, 


2649. M. 
fe.” 





Henry, Fileet-street, London, ** Manufacturing railicoy-wheel tyres, 
d —A communiecation.—Dated 29th October, 1860. 

According to this invention tyres and other articles are manufactured by 
melting the metal of which they are composed in a crucible or melting-pot, 
the internal shape of which is the same as, or corresponds to, the intended 
shape of the tyre or article to be produced, and this crucible is placed in a 
furnace, and the metal melted into shape and cooled down therein. The 
crucible is broken in order to remove therefrom the tyre or article so pro- 






duced. The crucible thus serves not only as a meliing-pet but also es a 
mould, 
2660. W. BULL, Great Georye-sty Westminster, “ Permanent way of 





railways.” —Dated 31st October, 1866 


This invention cannot be described without reference to the drawings. 











Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
H. Lawson, Holcom) Brook, near Bury, ‘‘ Improvements iv machinery 

or putting cop tubes on tothe spindles of mules for spinning, and in appa- 

ratus for su plying the cop tubes to the said machinery.”—Dated 2ith 
October, 1860. 

The cop tubes are, according to this invention, put in vertical pipes of any 
convenient length, made of glass or other material ; the distance between 
these pipes must correspond to the distance between the spindles on to 
which the cop tubes are afterwards to be put; the lower end of these pipes 
is closed by a slide. ‘The machinery for putting the cop tubes on to the 
spindles consists of a perforated roller placed within a case ; the perforations 
are spaced to half the distance between the spindles, and the roller is cap 
of moving endwise on its axis. To the case is attached a row of 
spouts, and in charging or supplying the roller with cop tubes the machi- 
nery is placed under the pipes above referred to ; the slide at the bottom of 
the pipes is then moved to one side to allow the cop tubes to drop through 
into the perforations in the roil the roller is then turned partly round, to 
bring another row of perforations under the pipes, thereby allowing 
another row of cop tubes to drop into the perforations of the roller: this is 
continued until the roller has been turned once round; it is then moved 
endwise, and the intermediate perforations in the roller are in like manner 
supplied with cop tubes. ‘There is a blank space on one part of the circum- 
ference of the rolier to cover the guide spouts when the machinery is carried 
about. When the roller is thus charged with cop tubes it is brought over 
the spindles of the mule, the casing of the roller being guided and held by 
two of the spindles ; the operator then turns the roller partly round to 
bring a row of the perforations in line with the spindles, when the cop 
tubes in the said perforations will drop on the spindles; the roller is then 
brought over another set of spindles, and the cop tubes are in like manner 
supplied to them. It is evident that the roller must be moved endwise when 
all the cop tubes in one cireular row of perforations have been put on the 
spindles, in order to bring the cop tubes in the intermediate perforations 
over the spindles. 

2624. E. and M. Bootn, Manchester, “ Apparatus for finishing cotton, linen, 

silk, &e.”—Dated 27th October, 1860. 

The difference between the ordinary process and this invention and mode 
or process of mangling and beetling is as follows :—In carrying out this 
invention the whole length of cloth is wound on a strong central roiler or 
beam, which is placed in the centre of the machine, between the pressing 
roller and the two supporting rollers, where it remains during the opera- 
tion, the effect required being produced by both faces of the cloth when 
lapped back to face, or wound upon the beam, being only in contact with 
each other, and not in contact with the calendar roliers while subjected to 
the heavy pressure of the pressing roller between it and the supporting 
rollers. In order to avoid the figured or marbly effect of watering, the 
action of the machine is made to reverse, first making a few revolutions in 
a forward direction, and then a few turns in a backward direction, thereby 
alternately slightly tightening and loosening the laps of cloth upon the 
beam, in order that a continual shiiting or rubbing of the faces of the fabric 
against each other may take place, and thus, while during the continuance of 
the operation, the faces of the fabric being in contact smooth and ¢ each 
other, yet by their constant slight shifting an uneven finished effect is given 
thereto, unlike the smooth even glossy surface given to single folds of cloth 
by the process of calendering. Mangling and beetling are old and well- 
known operations. The first has hitherto been effected by rolling back- 
wards and forwards a heavy weighted box over a smooth bed or plain, 
between which are two rollers whereon the cloth is wound. The latter pro- 
cess is performed by beating the cloth while laid in folds with broad smooth- 
faced hammers. ‘his invention is for the purpose of producing the same 
effect upon fabrics by means of reversing the action ot pressing and sup- 
porting rollers, between and upon which, having first wound the cloth upon 
one central beam roller, the process is performed by pressure. The machine 
may be called a retating mangling and beetling machine. 


2622 

































































Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, Svc. 


pu a) 





26382. J. uby, Croydon, “ Apparatus sor cleaning grain, &e.”—Dated 27th 
October, 1860. 

The patentee claims, First, the use or employment for the purposes 
referred to (either alone or in combination with other brushes, or with 
beaters), of brushes driven or carried rapidly round within a suitably formed 
screen or sieve, such brushes being se placed or so made as, by the action 
of the centrifugal force, or of the centrifugal force and their own elasticity 
combined, to lie and press and wipe against the screen in the manner de- 
scribed. Secondly, the construction of brushes for cleaning grain or dressing 
it after being ground, with wrought-iron or other metallic stocks. 

2709. J. Lancaster, Dunmurry, Belfast, “ Mowing aud reaping machines.” — 
Dated 5th Novewber, 1860. 

This invention consists, First, in attaching a main driving wheel, and a 
knife or series of knives with suitable gearing, to a plough, or other 
similarly shaped instrument, for the purpose of forming a reaping or mow- 
ing machine. To effect this the patentee alters the right hand or short stilt 
of the plough, so as to make room between it and the plough frame for an 
iron traming, which contains the main driving wheel; this wheel is placed 
so a8 to exactly balance the plough on its axle, so that it can be raised or 
depressed at pleasure. A toothed wheel is keyed on this axle, which gears 
into a small pinion, which has its bearings also in the framing. On one 
end of the axle of this pinion is fixed a crank, from which, by means of a 
connecting rod working parallel to the beam of the plough, a shaft 
actuated, which shaft, by means of a lever on its lower extremity, gives the 
necessary action to the knife inside the knife bar. The aforesaid framing 
carrying the working parts is toothed in any convenient manner to the 
plough and stilts. ‘ihe knife bar is bent up at one end, and boited to the 
land side of the plough ; it extends at right angics to the beam some few 
feet, and is for the purpose of carrying the knife. At the other end of this 
bar is fixed an axle for the purpose of carrying a frame or bar, which he 
calls the raising bar. At one end of the raising bar is fixed the raising 
frame, formed in three pieces, so as to be easily longthened or shorts ned at 
pleasure ; this frame is carried over the corn, one end being attached to the 
raising bar, and the other inserted in the coulter box, or attached to the 
beam of the plough. Midway between the raising frame and the knife bar 
is placed a small wheel, on the axle of which the raising bar works ; above 
this wheel, and attached to the raising fram it framing to guide 
and divide the The plough beam is formed with a joint near the 





is 

































corn. 


coulter box, fastened with two or more bolts, when used as a common 
plough, but when used for the purpose of mowing or reaping, only one is 
rotates lor the purpose of 
ound 


left, Which forms an axis on which the beam 
. when t 



















raising the knife when the ground is hilly, or depressing it tlre 
issunken. Close to this joint are a wumber of holes the insertion of a 
pin, which keeps the knife at one hei ired. When used for 
‘caping, the ploughshare is t olf i laped one | 
instead of the bridle a tapered cap is used, as . platform it 
ile makes the mould board movable, and of any convenicut shape. 
uachine can be drawn from either side, as the circumstances and nature of 
the work require. 
“710. J. Rinury, Ste Northumberlund, “Reaping and mowing 
machines.’ Latrd hk November, 1sov. 
This inventicn consists in the employment of | es or cutters, attached 






to an endless belt 
toothed or serrate: 
The be 


sed round sheaves or pullcys, with one cutting edge 
nd the other plain, in order to suit the different crops 
It must be driven the direction to present the plain 





to be cut. in 







ed t iss und green crops, While tor ripe corn and simila s the belt 
must be driven in the contrary direction, to present the serrated edge. The 
invention further consists in a means of conmunicating motion Irom the 
main wheel of the machine to one of the pulleys, and thus to the endless 
Knive or cutter belt. For this purpose the inventor places upon the shaft of 
the said pulley a double conical wheel or drum, the two parts of which are 


wes from each other. Between 





capable of being fixed at different d 








these, and in contact with both of them, the main wheel of the machine, 
By varying the distance apart of two cones, still Keeping them both in 
contact with the main wheel, u lative working diameter of the conical 


din proportion, and the 


like proportic 


wheel or drum, and of the main +s 
speed of the pulley and driving belt is 





mn.—Not j 


Ciass 56.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 


dlouse fF ittings, Warr NY, Ventilating, ye. 





>. W. Grimsnaw, Lytham, Lancashire, ** Apparatus for drying, mixi 
and pulverising clay.” —Dated 20th 0 tober, 1860, 

This machinery consists of an arc himedian screw placed within a casing, 
wihch is heated by steain, or otherwise ; the blade of the screw is either 
plain or serrated, or furnished with projections for the purpose of mixing 
and pulverising the clay and other matcrials during the transit thereof 
through the casing. ‘The apparatus may be placed horizontally, er at an 
angle. 


1, 





Crass 6.—FIRE-ARMS. 

xg Guns, Swords, Cannons, Shots, Sheils, Gunpowder, Imple- 
ments of War or jor Lcsences, Gun Carriages, Sc. 

2533. W. Sear, Wolverton, / — Dated 


October, 1560. 
This invention relates to a peculiar construction cf cartridges for breech- 








kinghamakire, ** Cartrulges. 17th 











loading fire arms, whereby greater projectile force is obtained from 
a given charge of powder, with economy in consumption, as the powder 
being ignited at the front is not liable to be blown out of the barrel 
or wasted before it is ignited. According to this invention it is proposed to 
adapt to the ordinary or other cartridge-tube or case a metal end-piece or 
plug. which is secured to the cartridge by an internal nut. This plug may 
be turned in a lathe, so as to fit accurately the chamber of the gun. It is 
provided with the usual ignition or priming-powder and exploding-pin, and 
has an ignition tube formed on its front face, which tube projects some 
distance under the cartridge, so that the firing of the powder will take place 
at or near the front end of the charge. On the firing of the charge the 
metal plug and nut will be left behind in the breech, and are removed for 
the reception of a fresh cartridge. These metal plugs are intended to be 
u again and again after being titted to fresh cartridge-cases, and will last 
as long as the gun itself. In the manufacture of small-shot cartridges it is 
proposed to enclose or surround the shot by metallic caps, or by a loose band 
or belt of any suitable fabric, and which is to be inserted for that purpose 














into cartridge before introducing the shot. By this means the undue 
spreading or scattering of the shot on leaving the muzzle of the gun is 
vented, 








9% W. Younc, Tavistock-place, London, ‘‘ Shipbuilding.” — Dated 20th 
October, 1860. 

The sides of a ship have hitherto been covered with plates of iron of great 
thickness to prevent shot or other warlike missiles penetrating them. Now 
in order to obtain the greatest effect from the weight of metal used, the 
inventor proposes to use, in combination with the ribs or framings of a ship 
or vessel, metal plates or girders placed at certain distances apart from each 
other, and to fill these spaces between the said plates or girders with a 
‘ : gravity than the metal used; or he fills these 
ils partially with simailer plates or girders of the same metal, and par- 
tially with material of a less specific gravity. In some cases he uses metal 
ierced with holes of suitable size, which he also fills in the manner 
ribed. He further proposes constructing or protecting the decks 
of a ship or vessel by a similar method.—WNot proceeded with. 4 
















Cass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


2540. A. Depain, Paris, ‘‘ Sounding apparatus applicable to all musical ine 
struments having key-bourds.”—Dated 18th October, 1860. 

The object of this invention is to produce an apparatus (which the inventor 
denominates Debain’s pedal) for insuring either the continuation of any 
accord or concord whatsoever through any length of time desired, or else the 
rythmical repetition of any accord or concord whatsoever. And he attains 
this object by means of a pedal, knee-lever, or knee-pedal, that is to say, a 
pedal acted on by the knee of the performer, the said performer having to 
use his hand only for forming or changing the said accords or concords. 
By this arrangement the performer is, as it were, put in possession of a third 
hand, and he is thus enabled to produce musical performances for which two 
hands would not be sufficient.—Not proceeded with, 





2542. H. Wiiiams, Weston-super-Mare, ‘‘ Boots.” — Dated 18th October, 
1860, 

The First part of this invention relates to the manufacture of that part of 
laced boots known as the “ tongue,” which, instead of being placed inside 
the boot and formed like a gusset, the inventor proposes forming ofa narrow 
piece of leather, and placing it outside the upper of the boot. At about an 
inch from the edges of the opening, and on each side thereof, are sewn other 
strips of leather, thus forming flaps into which the sides of the tongue fall 
these strips being supplied with lace-holes at their edges instead of being 
cut in the upper as heretofore. Thus, when the boot is laced, the tongue is 
held firmly between the upper and the flaps, preventing any wet getting to 
the inside of the boot ; and should any penetrate between the flaps and the 
tongue, it is permitted to escape through openings formed at the lower part 
of the flaps. The Second part of the said invention consists in forming the 
toe-cap with a golosh on each side thereof, for the protection of the fore 
part of the foot from wet. These boots are particularly adapted for shoot- 
ing, lishing, and other such like purposes. —Not proceeded with. 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calivo-Printing, Smelting. 

we > : * “ . >.* . © ’ 
Glass, Pottery, Cements, Paint, Paper, Manures, §e. 


2538. 'T. J. MARSHALL, Bishopsgate-street-without, London, “ Paper.”—Dated 
18th Octobe’, Istv, 

The patentee claims, as the principle or main feature of his invention, the 
use of a revolving cylinder of any form or shape, for straining and cleaning 
pulp to be used tor the manufacture of paper, by causing it to pass outwards 
from the interior through slits or openings in the periphery or surface there- 
of (in the manner described). This straining cylinder may be constructed 
with or without a shaft or spindle through the centre of it, and with or 
without a screw or partial diagonal ribs, or agitators of any kind in the 
interior thereof, and may be erected either in a horizontal or angular posi- 
tion, and may be worked either with or without a vibrating motion. 


Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Llectrical Apparatus, Galvanic Batteries, Se. 






W.E. Newton, Chancery-lane, London, “ Insulating electric conductors.” 
—A commun icotionu.—Dated lst November, 1860. 

To obtain perfect insulation, and to make a durable covering, the inventors 
of the present improvements proceed in the following manner :—The tele- 
graphic wire is to be covered with a combination of silken, linen, or cotton 
fabrics, or fabrics made of any other material, or these different fabrics and 
india-rubber, or other ai gous gums mitted to vulcanisation by the 
dry or wet process. In carrying out this invention the fabric is coated on 
both sides with a layer of caoutchoue solution prepared for vulcanisation, 
and then on one side only over this first coating of solution with a coating 
of caoutchoue mixed with the materials ordinarily used by, and well known 
to, manufacturers of vulcanised india-rubber. In order to preserve the 
phic wire from the action of sulphur during and after the vuleaniss 
t may be coated with tin before or after the twisting of the wires, 
, seven, or any required number of lich are twisted together. In 
order to avoid any vacuum or entrance of air between the wires thus twisted 
together thes as ha bath of solution composed of caoutchouc 
’ i of resistance which it is required to obtain) 
luagnesia, Oxide of zine, White lead, French chalk, or any 
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other materk mployed in the compounds used for the manufacture of 
vulcanised caoutchouc, and with naphtha or other solvents, and the 
Necessary quantity of sulphur to effect the vulcanisation. If necessary, 


be contained in a vessel from which the air has been ex- 
r being subinitted to the bath of solution the conducting wire 
ires pass over a table heated by steam, or over an iron plate heated by 
rt ors ot! apparatus capable of giving out enough heat to evaporate 
quickly the naphtha or the volatile spirit of the solution. The wires are 
then passed through a second bath, similar to the first, to thicken the coat- 
ing of solut and smooth or round the sur rhe evaporation of the 
naphtha or sp of this second coating takes place in the same manner as 
the first (one coat is en 1 When, instead of several wires twisted together, 
one single wire only is coated), This second coatin n covered with a 
strip or band of cloth previously coated on both sides with the same solution ; 
this strip or band is wound round it helically, care being taken that half the 

s covers the half already wound on ; thus one strip 


this bath may 
hausted. Aft 
or W 
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width of the cloth alws 














acts as effectually as tv Or instead of winding this strip on helically, it 
may be applied in the direction of i's length. The cable thus partially 
formed is then passed through a third solution bath similar to the preceding 
ones, and the neapht or essence | f evaporate i ilar manner, it is 








ric havin 





a coating of 





n covered with a second strip of fa 








choue composed in a similar manner to that emp! the solution 
(with the exception of the naphtha or essence), and on the other side a coat- 
we described. it is to be remarked that the 


ing of solution as hereinbete 
side on which the eur l 
solution on the ¢ 





should be in contact with the last layer of 
band is also wound on helically or lengthways 
‘the first. The cable is then passed through a fourth 
d it receives after evaporation another strip of cloth 
o on, till the thickness or the number of layers 








in the same tualiner ¢ 





ution, : 
and caoutchouc, and 
required are obtait 


bath of the > 


ed. 


-Tyne, “ Telegraphic cables.” — Dated 1st 





ocenibel 


This invention 


has for its object improvements in the manufacture of 
telegraph cabl i 


ropes, and consists in the employment of galvanic 
batteries, or, it may be, of magneto-electric apparatus, with the machinery 
employed in laying or manufacturing electric telegraph ropes or cables con- 
taining insulated electric conductors, in such manner that the insulated con- 
ductors may be tested as the process of laying or manufacturing goes on by 
electric currents being passed through sucn electric conductors at each 
revolution of the machinery (or of any of the parts of the machinery revolv- 
ing on their own axes) by alternately making and breaking contact between 
the electric conductors and the batteries, or the magneto-electric apparatus 
employed, such currents of electricity being indicated by a galvanometer or 
other suitable instrument at the end of the cable or rope.—Not proceeded 
wih. 
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Cuass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 
9544, A. V. Newton, Chancery-lane, London, “* Machinery for crushing quartz, 
—A communication.—Dated 18th October, 1260. 

This invention consists in reducing quartz, or other refractory material, to 
powder by percussion 
2547. J. Macintosn, North Bank, Regent's Pav 

for compressing air, and in raising and Ji 
“Dated Usth October, 1860. 

For the purposes of this invention, in constructing apparatus for com- 
pressing atmospheric air and other acriform bodies, flexible elastic tubes are 
employed of a gradually decreasing diameter, the thickness of the tubes 
being preferred to be uniform, so that the strength of the tube increases as 
it diminishes in diameter, and these tubes are progressively compressed, 
commencing with the end of the largest diameter, and finishing at the end 
of the smallest diameter. It is preferred that the pressing instruments 
should be in the form of rolling bodies, but this is not essential. In con- 
structirg apparatus for raising water and other fluids by compressed air, 
flexible pipes made of water-proof fabrics or materials are employed, such 
pipes being strengthened by longitudinal and transverse cords or bindings 
when necessary, both for conveying the compressed air to the vessel in the 
shaft or other source of supply vd also for conveying the water from such 
vessel to the point of delivery. The vessel is immersed in the water in the 
shaft or other source of supply, and is arranged with valves at the lower 
part which opens inwards, so that, when the interior of the vessel is not 
filled with compressed air, the water flows freely into the same and fills it ; 
and, by filling such vessel with water, a float therein is raised which opens 
the valve for permitting the compressed air to fiow into the vessel and 
thereby to displace the water therein, the water flowing up through the 
pipe which rises to the point of delivery. A valve is applied at the lower 
end of such ascending pipe, and the lower end of such pipe comes near the 
bottom of the vessel. When the water in the vessel has been forced out or 
displaced by the compressed air, the float in the vessel by its descent opens 
the valve into the outer atmosphere, and the valve to the compressed air 
pipe is closed when the water will again flow into and fill the vessel. When 
apparatus is constructed to work by exhaustion in place of pressure, then a 
succession of vessels is employed, one below the other, according to the 
depth of the source of supply from the point of delivery, These vessels are 
each connected to an air-pipe from which the air is continually removed by 
any suitable means ; each vessel is provided with a float and a communica- 
tion with the outer atmosphere, together with suitable valves to close the 
passages to the exhaust-pipe and to the outer atmosphere ; and each vessel 
is connected with the one we it by a suitable pipe, so that, when the 
vessel is full of water and the passage to the atmosphere is opened, the 
pr. ssure of air acting on the water in a vessel causes the water to ascend 
into the vessel above, which at that time is vacuous, 
2551. J. A. Munn, New York, “ A metallic thermometer. 

— Dated 19th October, 1860. 

This thermometer consists of a metallic ring forming about seven-eighths 
of a perfect circle, and is composed of brass and steel. One end of this 
ring is permanently fastened to the end of one of the prongs of a forked 
piece of brass (resembling a tuning fork), which extends through nearly the 
whole diameter of the inside of the ring ; the ends of the prongs of the said 
fork are opposite the space in the ring, and act as a fulcrum for the lever, 
which is composed of brass, and fastened between the prongs of the fork by 
a pin running through them ; a portion of the lever extends beyond the 
prongs (the ends of them), in which there isa slot cut lengthwise, and is 
connected to the unfastened end of the ring with a pin and button, the pin 
running through the slot; the other portion of the lever between the 
prongs is forked, and in the shape of a half-circle, and extends about two- 
thirds of the length of the first-mentioned for The centre shaft to which 
the index hand is attached runs through both prongs of the first-mentioned 
fork, standing between and on a line with the ends of the forks of the lever, 
and is connected to the lever with a silk thread, sufficient turns being taken 
around the shaft with the thread to keep it from slipping, and the ends of 
the thread are stretched and fastened one to each prong of the lever. 
There is also a straight steel spring attached to one prong of the lever to 
keep it steady ; the index-hand is moved by the expansion and contraction 
of the metallic ring, the one end of which being connected to the lever 
moves the hand by means of the silk thread fastened to the lever and shaft 
as afore-mentioned —Nol proceeded with. 

J. Tuompson G. Pivtox, and P. A. Fitton, Manchester, 
Machinery u ing, turning, and cutting metals, dc.”—Dated 
191k Octoler, 1860. 

This invention consists, First, in fixing studs or arms or swivels, joints, or 
pivots, and connecting the same with chains, rings, levers, or other 
equivalent agents for the purpose of driving pulleys or wheels while they 
are being bored, turned, or polished, or for twining catches, or for driving 
clutch boxes, millstones, and other machinery in which an adjustable 
driving apparatus is required. The cond improvement consists in an 
improved mode of constrneting a machine for turning and grooving pulleys 
or wheels. The head-stocks and slide-rest commonly used are dispensed 
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"—A comiunication. 





































ine 
with, anda casting of a suitable form for supporting the driving shaft, free 
plate, following spindle, and slide rest, is substituted in its stead, thereby 
securing increased strength and power, and economising space. The Third 
improvement relates to the application of self-acting machinery for cutting 
worms or threads on the back shaft or squaring pulleys used in mules for 
spinning, or for other purposes where threads or grooves are required ; the 
article to be operated upon is fixed to a spindle which rotates, and is 
traversed to and fro, th y bringing the article in contact with a revolving 


















cutter. The Fourth improvement consists in the construction of a self- 
acting wheel-cutting engine, the principal features of which are that the 
mach ne makes its own changes and divisions ; the cutting slide is traversed 
by of ¢ whereby the motion is varied so as to diminish the 








d increase it at other times. The Fifth improvement 


consists in the « uction of a machine r boring and turning spindle 
steps or other artic!es by means of a revolving table with self-acting change 
motion, or with parallel slides or otherwise ; the articles to be operated 
upon are fixed in the revolving table or slide, and are brought under 
revolving cutter The Sixth improvement consists in the applica- 
cation of machinery for finishing shafts or reds by means of grindstones or 
glaziers, or both, revolving 1 
are also turned round and caused to traverse over the surface 
stones or glazers. 

A. C. A. Berrrann, Cheshunt-tervace, Bermond 
d cigar Liohts.”-—Dated 2th October, 1-60, 

This invention consists in the mannfacture of matches in such 
to render them not liable to combustion by friction as with 
present in use. Also in the materials used in the manufacture of such matches. 
T inventor | oses using the following inzredients, or some of them, 
ing to the nature of the match to be de, and in such proportions as 





speed while cutt 








s or tools, 








of the grind- 
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2565. , London, 
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a& manner as 
matches at 














) found expedient for the purpose for which such matches are 
intended, viz. :—lowdered stone, chlorate of potassa, powdered wood char- 
- bic, vermiilion ochre ts of nitre, juniper berries, powdered 







. cuscarilla, and powdered cloves. Any kind of essence or per- 
y be used in the manufacture of these matches, and any desired 
as to render them fragrant and handsome. 
W. Hve 
tober, 1860, 


This invention cannot be described without reference to 


W. CLark, Chancery-lane, Lond 
Uctober, 
n relates to the novel application of machinery in the manu- 
claw bezils or settings for mounting stones in jewellery. 
employed for rings, ear-drops, breast-pins, brooches, 
ornaments, and other articles of jewellery. Hitherto, the different 
paris of solid jewellery have been made of metal by hand only, and then 
soldered together, which requires much labour, and causes a waste of mate- 
rial. Mechanical means have been hitherto employed for hollow or thin 
pieces of metal only, which, from their slight thickness, are easily stamped 
and formed into any shape. According to this invention the parts are 
formed of any form or thickness by cutting, stamping, and shaping them 
in different ways, which is effected by means of an ordinary stamping press. 
i} 





r —Not proceded with. 
Tt 





8, Parliament-trect, Westminsi +, nis.”"—Dated 20th 





the drawing 


£67. 


ny “* Jewelery."—A commenication.— 


























The combinations of cutting, stan ping, and shaping may be infinitely 

varied, 

2670. C. J, Russenn, Manchester, “ Fucilitati g the operation of kinds 
af printing from enyraved plotes, cylinders, lithographic ston tler-press 
blocks, dc.” — Dated 22nd October, 1860, 





_This invention consists, First, in laying and securing the required number 
of sheets of paper to be used at one operation in the proper position pre- 
Vious to being laid on to the surface to be printed from, and which may be 
done by means of a vertical movable guide plate, graduated by lines in the 
ordinary way, or by means of vertical serrated grooves cut in the side 
thereof, and having at one end thereof, and at a right angle tothe gra- 
duated surface, a vertical stop plate, a board being laid down within the 
right angle formed by the guide and stop plate. The operator commences 

















pidly and acting on the shafts or rods, which | 


to lay down the sheets to be printed in sets, one above another, until he | 


finds they begin to rise in the middle, so as to make it inconvenient to con- 
tinue the operation ; then he takes two wedge-shaped blocks of vulcanised 
india-rubber or other suitable material, and lays one on each end of the 


~heets with their ends towards each other ; he then commences again to lay 


dow h the sheets in the desired order, one set above another, as before, and 
continues te do so until the centre of the pile becomes again inconveniently 
high, when he again introduces another pair of wedges, and continues 
repeating the operation as before until the pile is completed. One or more 
movable angle pieces may be used to encase the exposed side and end of the 
pile of sheets, and which fender pieces may be attached to the vertical gra- 
duated scale and the end stop plate. The pile having attained sufficient 


forth, may be removed. One side of the pile is then coated with a solution 
of gum, or other suitable adhesive substance, and after it is sutticiently dry 
the pressure is removed from the pile, and the layers or sets of sheets 
intended to be printed at one operation are separated from each other by a 
suitable blade introduced between the sets of sheets, by which means each 
set of sheets intended to be printed at one operation is divided from the 
other, but leaves the sheets to be printed together attacl ed to each other, 
when they are ready for the printer, who lays down the whole of the set 
of sheets to be printed at one operation, as if they were only a single 
sheet, 

2571. R. A. Brooman, Fleet-street, London, “* Apparatus Jor ew 
concentrating, specially applicable to the manufacture of sugar.”—A com- 
munication.—Da ed 22n October, 1860. 

This invention is intended to effect the evaporation and concentration of 
sugar, saline solutions, extracts, and other substances more or less liquid in 
a column, to which the supply of * liquor” or material is continuons, at a 
low or high temperature, and in vacuo or not, The apparatus consists of a 
eylindrical or other shaped column or tube formed of iron, copper, or other 
suitable metal placed on a boiler or pan, and containing double plates or 
shelves, one above the other, the whole, or nearly the whole, height of the 
column ; communication is maintained between the double plates by pipes 
extending somewhat above the plates. Pipes are provided for leading steam 
to each of the double plates. A tube or pipe leading from the pan runs 
through the centre of the column. The top of the column is dome-shaped, 
and is placed in communication with a reservoir, from which liquors to be 












‘ailing and 











is provided with water and acid valves and taps, and the boiler with the 
requisite appliances for evaporating and coucentrating apparatuses. Liquor 
from the reservoir falls or is foreed on to the first plate, where it rises to a 
level with the top of the overfiow pipes, by which it descends to the second 
plate, and so on, from stage to stage, until it arrives at the bottom of the 
column, where pipes ead it to the bottom of the pan, The steam, escaping 
from the plates and pan, enters the central tube, there to be conveyed to 
any desired spot for use, or to a condenser. ‘Two, three, or more appa- 
ratuses can be employed for increasing the effect. In some cases a double 
pipe is employed in the central part of the column, so as to have an annular 
space closed at its upper part between the plates and the steam pipe. For 
raw or refined crystallised sugar the inventor makes use of two serpentine 
coils, one above the other, and introduces slowly and gradually a * liquor” 
or syrup already reduced and sufficientiy dense not to dissolve the crystals 
which form in the apparatus, 

2574. J. Wapswortii, Marple, Chester, and J. Wavswortu, Salford, “* Gas 

burners. Dated 22nd October, 1860. 

This invention consists in causing the internal cavity or canal of the stem, 
pipe, or tube of the burner to terminate towards the apex of the burner in 
a small bulb or enlargement of the cavity, from which bulb proceed the 
orifices or orifice at which the gas is ignited, and (so far as the said improve- 
ments have reference to sheet metal burners manufactured as hereinafter 
mentioned) in narrowing the pipe, stem, or tube of the burner a little 
below the apex thereof, so as to form a neck or contracted passage, above 
which, and between it and the es or orifice through which the gas 
issues for consumption, the upper part of the burner is formed into a small 
bulb or hollow chamber or cavity. The improved modes of manufacturing 
gas burners consist in cutting the same, or the parts thereof, out of sheet 
metal, and imparting the required configuration by stamping, compressing, 
i 1 or through dies, matrices, or punches, and (generally, but 
always), by the process or operation known as * knurling ” or ** mill- 
the parts being finally united (if formed separately) and the proper 
s made by drilling or sawing, or punching and compressing. Also in 
constructing burners partly by the means above indicated, and partly by 
ordinary modes, as, for instance, by uniting a stem or tube formed as in a 
common burner with a nipple tip or apex of stamped sheet metal, or uniting 
a stem, pipe, or tube of sheet metal with the ordinary nipple. 



































Tue Great Exnimitiox.—The guarantee deed has been signed to 
the amount of £395,100, 

Tue Socrery or Encixeers.— The conrversazione of this rising 
society will be held in the Lower Hall, Exeter Hall,on Tuesday 
evening the 11th of June, at seven o'clock, 

Loss or A Screw SreaMER.—A despatch from Quebee states that 
the steamer United States, from Gla w to Quebec, was wrecked on 
the Bird Rocks on the 25thof April. The crew and passengers, 
with the exception of one steerage passenger, were saved and 
brought to Quebee. The United States was a large steamer built 
only last year by Messrs. ‘Tod and Macgregor, of Glasgow. 

Tue Wotverton Mecnanics’ Insvrrere,— On Monday next the 
Wolverton Whitsuntide Festival will take place, under the presidency 
of Vice-Adiiral ©. R. Moorsom. The Bishop of Oxford will preach 
a sermon addressed to the Workmen's Benetit Societies, in the station 
chureh, after which service the foundation stone of the New 
Mechanics’ Institute will be laid by his Grace the Duke of Suther- 
land. 

Tue 














AcricetruraAL Exaixzers axp THe Roya AgGricuntvran 


Sociery.— The two old-established houses of Ransome and Garrett, | 
we regret to hear, appear to be still at issue with the management of | 


the Koyal Agricultural Society, as neith« 
mecting. Mr. Samuelson, of 
but these, we believe, are t] 
not be re presente dat the 


r will exhibit at the Leeds 
wubury, has also declined to enter; 
he only finns of any standing that will 
eat gathering.—Mark Lane Express. 









Frexcn Ramway Prorrrs.—The six leading railway companies 
of France—the Northern, the Eastern, the Orleans, the Paris, Lyons, 
Mediterranean, the Western, and the Southern—have now issued 
their reports for 1860, and in every case a great and growing pros 
perity is apparent. This will be seen by the following statement of 
the receipts and working expenses of each company :— 





Company. Receipts Working chargé Balance 
ci profit, 

Northen .. .. TOL oe oe Al 

astern oe ee 3 ae 

Cricans ‘we 7,008 2s 20 


AONE 2s 00 ce 
Western .. «. 


Southern , ee 





ved, are the 


ld be obser 
ifter the deduction of the tax of 10 per cent. on quick 
, and the working charges do not include interest on 
The actual working expenses were as follows :—Northern, 


The totals given as receip 
remaini 
train tr: 
loans. 
38-40 per cent.; Orleans, 43°04 per cent; Lyons, 41°69 per cent. ; 
Western, 43°59 per cent.; Southern, J per cent, The amount of 
dividends distributed, after payment of interest on loans, additions to 
reserve funds, repayment of loans, &c., was as follows :—Northern, 
£233,258 ; Eastern, £798,255 ; Orleans, 1,200,000; Lyons, £1,760,220 ; 
Western, £450,000; Southern, £336,667, These dividends ranged 
from 7 per cent. to 2U per cent. on the original value of the stocks. 
The interest paid on loans also amounted, en chiffres ronds, to 
£2,50:0,000, making the total profits distributed for the year about 
£8,000,000, 

Foreign ANnp CoLoniaL Jotrinas.—The Danish Government has 
given an order in France for two cuirassed frigates on the model of 
La Gloire.—1 the new treaty of commerce concluded between 
France and Belgium, a duty of 10c, to 15e. per 2 ewt. is imposed on 
Belgian The French authorities complain of frauds com- 
mitted at Cardiff, in the export of coal from that port. The Minister 
of Agriculture, Commerce, and Public Works, recommends that the 
numes of the offenders shall be made public.—It is stated that the 
Government have now under consideration a scheme for a line of 
$,00U-ton steamers as troop t 


arnings 
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coal, 





: 3 : isports and mail steamers between 
England and India, vid the Cape-—The promoters of the Ottoman, 
Smyrna, and Aiden Railway are endeavouring to develop the growth 


of cotton in the districts traversed by their line; the circumstances 


are reported to be highly favourable.—The prospectus has been 
issued of the China and Japan Steam Navigation Company, the 
object being to establish steam communication along the coasts and 
rivers of those countries.—It is reported that the French Govern- 
ment are about to establish a line of steamers in the Eastern Seas. 
The steamers will run between Suez and China, with branches to the 
French, Dutch, and Spanish East Indies.—A Buenos Ayres paper 
says—* Messrs. ‘Tilson and liose, the engineers of the Great Southern 
Railway, whose arrival we aoticed last week, left town on the 
2ist inst., and proceeded by way of Baracas, Zamora, and San 
Vicente to Chascomus, returning, after a few days, by way of 
Ranchos, Canuelas, and Moron, They have thus been able to see 
the general run of the country, and we understand their impression 
is most favourable to the prospects of the proposed line. Early next 
week they will commence a regular survey, which will probably 
occupy them two months, after which they will be able to lay plans 





dimensions, pressure is applied, when the guards and scale piece, and so | and estimates before the Chambers for legislative approval.’ 
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|THE IRON, COAL, AND GENERAL TRADES OF 


BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 
(From our own Correspondent.) 

Iron Trave: Present Condition: Will the United States’ Accounts be 
Paid? — Favre i tue lnon Trave: Messrs. G. Thompson 
and Co., of the Crookhay Works—Movement to Kevuce tus Waces 
or Miners And FuRrNacemen—Coat ‘TRapE — OPENING-UP OF 
More THick Coat ano Rich Lronstons—Low Rares ror Iron- 
stoNE—T'He GENERAL Manuracrunine TRapes—SriMULvs TO THE 
Gun Trave: American Customers — Lange Make or lRon Saves 
ar WoLverHAMpron—Munviz’s Metan — Sreauina Wages at AN 
lnonworks—TersTIMONIAL TO A RaitwaAy Manager—Suock or 
AN EARTHQUAKE IN STAFFORDSHIRE, 

Tue present condition of the South Staffordshire iron trade cannot 

be said to be an improvement on its state at the time of our last 

report. The change, if any, is for the worse, there being fewer 
orders now coming in at first-class houses than was the case a week 
since. In certain quarters, however, there is a better demand for 
finished bars. In consequence of the slackness of trade in Wales, 





| some of the makers in that part of the country were last week send- 
evaporated and concentrated are led to the plates in the column. The dome | 


| blast-furnaces, tor the making of pi 


ing a large quantity of bars into this district, at prices below the 
Staffordshire quotations. But the bars have not, we are told, been 
found equal to the expectations formed of them, and Staffordshire 
houses are now, therefore, experiencing a better demand. The 
market in the United States is entirely closed, and some masters on 
this side who have money owing to them out there are getting 
anxious about its safety. Fortunately, perhaps, there cannot be a 
great deal due, because the last tariff imposed obstacles to the con- 
tinued export of goods in large quantities. The money due by 
American customers may, therefore, be supposed to have been 
diminishing ever since it seemed certain that the Morrill Bill would 
It is not expected that in the event of the debts proving bad 
any very serious effects will follow, the houses engaged in the United 
States trade direct being of undoubted stability. 

The failure which we have now to record, although it may 
have been hastened by the depression of trade partly occa- 
sioned yet it is not 


piss. 


by the falling off in the American trade, 
supposed to be immediately traceable to the American difficulty. 
On Wednesday the failure of Mr. G. Thompson (firm of G. Thomp- 
son and Co.), of the Crookhay Lronworks, Westbromwich, was an- 
nounced to the trade on ‘Change, in Wolverhampton, Mr. Thompson 
is now the sole proprietor of the works named, ‘Chey consist of four 
iron, and a malleable ironworks 








rh 
{in which there are eighteen puddling furnaces and the necessary 


mills. ‘he works have been carried on by Mr. Thompson exclu- 
sively about six months. ‘The extent of Mr, ‘Thompson's liabilities 
have not yet transpired, and information of his suspension was first 
conveyed to his creditors in a letter written by himself, in which he 
states that he has been compelled to suspend payment and seek protee- 
tion underthe PrivateArrangementclauses. Seeing that two of the blast 
furnaces weresilent before thecommencementof this year,the liabilities, 
itis supposed, will not be so much for minerals as for pigs. ‘Che prin- 
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| cipal creditors are the hematite pig makers at a distance, and a few of 


| one 


the Staffordshire pig makers, At present, however, very little is 
known, and there are unusually few opinions ventured. Among the 
the trade there is only one feeling towards Mr. Thompson, and that 
is warm commiseration, the insolvent being universally 
esteemed for his probity and for his gentlemanlike bearing. He took 


| to the Crookhay Works shortly after the failure of ‘Thomas Davis and 





Sons, and previously to that he was the manager of the British Lron 
Company, with a salary of £1,000 a-year. His difficulties have been 
many, ever since he has been a proprietor a considerable number of 
bad debts having been made, and the firm having had to buy all 
their stone and coa 

‘The ironmasters and the other proprietors of coal and stone mines 
in the Wolverhampton district are taking steps to reduce the wages 
of the miners and the furnace-men in that district. Most of the 
employers had, on Wednesday, signed a resolution which contem- 
plates the reduction of the wages of the miners to the extent of 3d. 
aday, and of the wages of the furnace-men ten per cent. It is 
designed that all the employers shall give notice simultaneously. ‘To 
secure united action it is understood that Philip Williams, Hsq., the 
chairman of the Lronmasters’ Association, would convene a meeting 
of the trade engaged inthe Wolverhampton district, in Birmingham, 
yesterday. ‘This movement has long been supposed to be called for 
to enable the ironmasters of South Staffordshire to meet the opposi- 
tion to which they are exposed from districts where the minerals are 
very much lower in price than they are in South Staffordshire, and 
where, further, the wages of the miners are from ten to twenty per 
cent. below those paid in this district. It is hoped that the men will 
see that their interests are bound up with the interests of their em- 
ployers; and that, submitting to the force of circumstances, they 
will accept the reduction without a resistance that could end in 
nothing else than an aggravation of the ill which they would seek 
toe Cape. 

The demand for coal is just beginning to fall off. The supply is 
more than adequate to the demand; and whilst there is a considerable 
quantity sent out of South Staffordshire for domestic use, there is 
more coming in for manufacturing purposes. ‘The prices, therefore, 
of the latter description are kept down, but tolerably good rates are 
being obtained for house coal. ‘The valuable thick coal seam in the 
Dudley district is being developed at Himley. In and immediately 
about Dudley it is nearly all gone, but some new pits have been sunk 
at HindJey, about four miles trom Dudley, and some excellent speci- 
mens of thick coal have been found, which will be very advan- 
tageous to the surrounding districts, for the deposit at Himley is 
supposed to be very extensive. Some rich ironstone has also been 
found in the same locality. The quiet and pretty village of Iimley, 
therefore, nay soon be transformed into a busy and noisy iron- 
making and coal-getting place. The producers of ironstone loudly 
complain of the unremunerative prices which they obtain from iron- 
masters. Stone which a year ago fetched 16s. a ton, cannot find 
customers at more than about 13s, Gd. and 14s, 

‘The state of the general manufacturing trades of the district are 
in about the same state as compared with last week as is the iron 
trade; and the danger is greater among them as to the financial 
effects of the civil war in America, ‘The gunmakers in the military 
branch have been relieved by the strife which has so unexpectedly 
sprung up in America, Companies from the states of New York, 
Ohio, and Massachusetts arrived in Birmingham last week, with 
letters of credit, to purchase rifles, and to enable them to enter into 
contracts for a continuous supply for three months, no specific 
number being specitied, These agents bought up all the supply 
in store, probably eight thousand rifles, which were shipped by the 
Persia; they also cleared out the London houses, Agents from the 
Southern Confederacy have been equally active in buying up stores, 
Phe general foreign trade continues dull; the Australian advices are 
i The South 

















rather more favourable, but not much business doing. 


| American trade is bad, and in no respect is the export business up 


to the average, 

Among the exceptional cases in which there is a tolerably brisk 
trade doing, we may note the Cleveland Safe and Lock Works in 
Wolverhampton, llere Mr. Price manufactures a variety of large 
and expensive safes, such, as he informs us, he has never before 
made, ‘They comprise a safe 8 ft. by 5 ft. 6 in., with complete inside 


| fittings, for Messrs. Platt, Brothers, and Co., of Oldham; four safes 


or sideboards 7 ft. long, with eight pair of case-hardened folding 
doors, for plate and jewellery “ fora baronet;” a safe for the custody 
of precious stones for a transit station in the desert; “ besides a lot 
of the Burnley safes of various sizes.” 

A case involving an infringement of copyright in the manu- 
facture of pottery was tried on Monday last in the Police Court at 
Hanley, in North Staffordshire. The complainant was Mr. W. 
Brownfield, and the defendant, Mr. Samuel Bevington, both manu- 
facturers of Hanley. The summons charged the defendant with 





applying “a fraudulent imitation of a new and original design 
ot manufacturing and ornamenting certain articles of manufac- 
ture composed chiefly of earthenware, to wit, jugs of which the said 
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William Brownfield was then and there the registered proprietor, 
for the purpose of sale without the consent of the said William 
Brownfield.” ‘The defendant pleaded not guilty. The information 
was laid under the 5th and 6th Vic., c. 100, s. 7, which provided for 
the protection of those who should think it desirable to register 
designs, that, during the time for which the design should be 
registered, any person who should apply any such design or fraudulent 
imitation thereof, for the purpose of sale, without the consent of the 
owner of such design, should be subject to a penalty of not less than 
£5, and not exceeding £30, for each separate infringement. 
In November, 1859, Mr. Brownfield registered for three years a new 
jug, in the design of which considerable artistic skill was displayed. 
He was very much surprised the other day to find in the course of a 
journey a customer selling jugs very similar to his own at much 
lower prices, and it was subsequently ascertained that these imitation 
jugs were made by the defendant. After the defendant had fought 
the case at some length, and had maintained that his jugs were made 
fifty years ago, he agreed to sell the juss already made, or partially 
made, to Mr. Brownfield, to destroy the moulds, to make no more of 
the jugs, and the proceedings ended, the defendant paying the costs. 
The magistrates said it was very kind of Mr. Browntield to let the 
defendant off so easily, and added that if an arrangement had not 
been come to, they would have felt bound to convict. 

Another of the robberies not unfrequent in this district happened 
on Saturday ; this time, however, the booty has not been very large. 
On the day named Henry Pert, in the employ of Mr. Whesley, iron- 
master, of Brockmoor, near Kingswinford, was entrusted with about 
£15 to get change for the convenient tpayment of the workmen's 
wages, and Pert absconded. 

We understand that at a meeting held on Thursday, it was resolved 
that a testimonial be presented to Mr. John Browneon, on his retire- 
ment from the management of the South Staffordshire Railway, and 
that a subscription (not to exceed one guinea each) be commenced 
for that purpose. At the same time a committee was appointed to 
carry out the resolution. 

The following letter, dated Upper Gornall, May 13th, has been 
addressed to a Wolverhampton paper :—“ It may be in the memory 
of some of your readers that some nine or ten years ago slight 
shocks of earthquake were felt at this place, which extended to some 
parts of the town of Dudley. One of a more serious character 
occurred on Tuesday evening, the 7th inst., which moved the place 
to its centre, but we are happy to have it in our power to state that it 
was attended with but little loss to property, and no personal 
injury.” 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

Nortnern Marters: Testing Chains and Anchors: Rebuilding the 
Hudson: The South Tyne Pier: A Tyne View of the American Coal 
Trade: The Sixty-Ton;Crane on Tyneside—State or TRADE At 
Suevrre.p—Liverroo. Marrers: Mersey Dock Board : Trial ofa 
Breech- Loading Cannon—L.oxvon AND Nortu-Western Raiway: 
Insatiable Policy of Extension—Rattways iN THE Eastern Dis- 
vrict—-Eastern Counties Ramway : Additions to the Rolling Stock 
—Lrrevs: The Approaching Meeting of the Royal Agricultural 
Society: New Corn Exchange—Tur Corton Surry Question-— 
Faun or A Ramway Station Roor at BuacksurN—Inon Rartway 
Brivces — Scortisn Tories: Proposed Malleable Ironworks at 
Airdrie : Clyde Shipbuilding. 

ne north supplies one or two topics likely to interest our section 

of the public, Arrangements are being made for testing chains and 

anchors in the 'l'yne, by a machine by Messrs. 'l'yzach, Wheatley, 
and Co, The machine is to be properly tested itself by a gentleman 
from Sir William Armstrong’s, or some other large establishment of 
reputation on the Tyne, before being putin operation. The scale of 
charges for testing and granting certificates will be from 40 per cent. 
to 50 per cent. less than that in vogue on the Wear or Mersey. 

Messrs. Palmer Brothers, of Jarrow, are now engaged in re-con- 

structing the large iron screw steamer Hudson, which was greatly 

damaged by fire some time since at Bremen, The south Tyne pier 
is now 700 yards iv length, and is assuming a finished appearance. 

A platform of solid masonry is being rapidly laiddown forthe roadway, 

and a steam crane is being placed upon outriggers to lift the stones 

from the sides. The Newcastle Chronicle observes, with reference to 
the American coal trade :—* Just before the breaking out of war in 
the States a large quantity of coal was shipped from this country to 

America. It was the all but universal opinion of commercial men 

at that time that the peace would not be broken, and that the seces- 

sion of the Slave States would be allowed to take place without an 
appeal toarms. Acting on this belief, coal merchants on the ‘Tyne 
and in Liverpool availed themselves of the very low freights to 

New York, and sent out several cargoes. The rate of freight was so 
below the usual figure, our merchants found _ that 

could actually afford to pay the increased duty fixed 

Morrill tariff, and yet get a profit on their transac- 
The extra duty paid was more than made up 
by the low rate of freight. Since the breaking out of 
hostilities this trade has, of course, altogether ceased, and 
ittis to be hoped that our speculative coal traders have not made 
many bad debts in the business. Letters from New York mention 
that the people of Baltimore, who attacked the regiment on its way 
to Washington and broke up the railway, to stop further communi- 
cation, have created an unexpected annoyance to New York. ‘The 
railway so broke up was extensively used to bring coals to the ports 
for shipment to New York, which will, therefore, have a short 
supply. Some of the New York traders are now turning their 
attention to the valuable mines of the General Mining Association, 
in Nova Scotia and Cape Breton, their coals being admitted free 
under a reciprocity treaty. ‘To them the Federate States will have 
to look for coaling, their large steamers now hurrying home from 
different parts of the world to take their share in this most miserable 
and unnatural warfare.” ‘lhe 60-ton crane recently erected on Tyne- 
side, by Messrs. J. Thompson and, Co., of Spring-gardens Engine 

Works—brietly noticed in last week’s ENainger—has been well 

employed during the last few days in transhipping the boilers of 

H.M.S. Defence, from the screw steamer Rouen on to the quay, and 

thence into lighters for conveyance to the ‘Tyne docks, where the 

vessel is being fitted with her engines. Each of these boilers weighs 
upwards of 26 tons, and, hitherto, no means has existed in the dis- 
trict of handling such a weight. Messrs. Thompson and Co, will 

themselves shortly have boilers of an equal weight to place in a 

secrew-steamer now building for the Leith and London Steam 

Shipping Company, for which they are building the engines. 
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Notwithstanding the drooping aspect of their stock, and the 
general uncertainties of the commercial future, the directors of the 
London and North Western Company seem as anxious as ever to 
gratify their passion for extension. At a Wharncliffe meeting held 
on Saturday, no fewer than twenty-two bills—seven introduced by 
the company, and fifteen affecting the company introduced by other 
parties — were discussed. The chairman (Admiral Moorsom) 
defended the policy of extension, and stated that the company earned, 
in 1850, £2,250,000 on 477 miles constructed at an average cost of 
£61,548 per mile, while, in 1860, it acquired £4,115,000 on 897 miles, 
constructed at an average cost of £46,616 per mile. The sum 
required to carry out the seven bills, which involved an outlay on 
the part of the company, would be £1,483,000, but the capital needed 
for the others would be dependent upon certain contingencies, and was 
not at present known. (Some of the new works are no doubt forced 
upon the company, but it seems doubtful whether all of them are.) 
It appeared, from the chairman's subsequent observations, that it is 
proposed to widen a portion of the main line at a cost of £300,000. 
The most important project of the year is the Runcorn gap affair, 
which the chairman said would give the company a line the shortest 
that could possibly be made between London and Liverpool. The 
length of the proposed line was eight miles and a-half, and its cost 
would be £600,000. The principal feature of the bill was the 
crossing of the Mersey at Runcorn, and it would give security to a 
large amount of traffic from Liverpool. The enlargement of the 
Lime-street station was estimated to cost £100,000, and it was pro- 
posed to make a short branch to the North Docks at Liverpool, 
which would cost £390,000. The effect of this would be to relieve 
the existing goods stations, which were greatly overcrowded, and 
enable the company to obtain a large share of the timber trade, 
which now went to the North Docks. The cost of the Wapping 
station would be £30,000. The estimated cost of the bridge over the 
Mersey, at Runcorn, would be £300,000 instead of £500,009, as was 
the cost of the bridge originally proposed in 1845. 

While upon the subject of railways, we may add that there has 
been a great smash among the multitudinous projects brought 
forward last session, affecting the Eastern Counties system. The 
London and Bury St. Edmunds direct—a new line of seventy miles 
to a town declining in population !—perished of inanition; and the 
high-sounding Mid-Eastern and Great Northern Junction, which 
was to have done all manner of things, has dwindled down to a 
miserable affair between Long Sutton and King’s Lynn, another 
decaying sea-port town. Better still for the Eastern Counties share- 
holders, the Norfolk and Eastern Union have piled their arms, and 
agreed to an amicable settlement of the long-pending differences, 
and a speedy and peaceable amalgamation. ‘The system, consoli- 
dated into one harmonious whole—probably under the title of the 
Great Eastern Railway—will no doubt yet yield better results for 
the shareholders than they have hitherto obtained. 

During the last two years fifty new engines have been purchased 
for the use of the Eastern Counties Railway Company, and the 
effect is agreeably apparent in the greater punctuality of the trains 
of this much abused line. Some of the new engines were purchased 
. Glasgow, and others from Messrs. Stephenson, of Newcastle-on- 

yne. 

The approaching meeting at Leeds of the Royal Agricultural 
Society is expected to be a large and important gathering. As regard 
the trial of steam ploughs, the local committee have received an 
intimation from the council that the whole of the 172 acres pro- 
vided at Garforth for the purposes of trials will be required. Last 
week was an important one in the annals of Leeds, as it witnessed 
the commencement of a new corn exchange, the total estimated cost 
of which is not less than £25,000. The building, which will cover 
an area of 2,055 square yards, will have an iron roof contracted for 
by Messrs. Butler and Co. at £2,050. A dinner followed the laying 
of the first stone of the exchange, at which the speakers indulged in 
sanguine anticipations as to the future of the town. On one 
side of them (said Mr. Alderman George) the inhabitants had 
a large and fertile agricultural district, and on the other they were 
surrounded with mineral wealth, including not only stone and coal, 
but iron, of which Leeds seemed to be becoming the seat of a most 
important manufacture. They were indebted to the Mayor for intro- 
ducing a new branch of iron manufacture, that of steam cultivators, and 
he hoped that it would tend still further to cement the interest of 
agriculture and commerce among them. Alderman George also 
mentioned, in the course of his speech, that when the present Corn 
Exchange, in Leeds, was built, in 1826, the population of the 
borough was only 107,000, but now it was 207,000; and whilst the 
old Corn Exchange had cost £12,500, the new one would cost double 
that amount. Perhaps before the expiration of another half century 
it also might be found too small for the expanding trade of the 
town. 

Although perhaps the cotton question is not strictly within the 
province of ‘lH ENGINEER, yet it is of so grave a nature, and likely 
to affect other interests so seriously, that we offer no apology for 
referring to it. A body of delegates from the operative spinners 
and self-actor minders of Lancashire and the adjoining counties 
issued, on Monday, an address, in which they recommend the 
manufacturers to have recourse to short time—say forty hours per 
week for the present. The delegates urge that the last American 
cotton crop was greatly deficient in quantity, amounting only to 
3,700,000 bales; that the requirements of the trade in the current 
year (leaving out of the calculation the quantity of new machinery 
expected to come into operation) will not be less than 4,655,759 bales, 
or about 25 per cent. more than the yield of 1860; that at the close 
of 1801 we shall have no stocks whatever on hand, and that there is 
no certainty as to another crop in the ensuing year from that part of 
the world. 

The entire roof of a new railway station at Blackburn was blown 
down a day or two since. The accident is stated to have arisen 
from the imperfect tixing of the girders, some sixty in number, with 
100 ft. span. 

A Manchester firm, Messrs. C. de Bergue and o., are the de- 
signers and builders of the iron bridges on the Barcelona and Sara- 
gossa Railway, another portion of which has just been opened for 
traftic. One bridge is erected over the river Segre, at Lerida, in 
five spans of 132 ft. each, wfth a total length of 712 ft., and weighs 
358 tons. The other is over the Cinca, at Monzon, and is in three 
spans of 200 ft. each, with a total length of 630 ft., and weighs 
440 tons. The testing of both these bridges showed remarkable results, 
as proving the rigidity which may be obtained in lattice bridges, 


| with four engines running over the latter bridge at thirty miles per 


Many branches of trade at Sheflield appear to be doing a pretty | 


good business. Thus there is a fair average demand for saws for 
the Russian market, while good orders have come to hand from 
Australia for sickles. he manufacturers of engineers’ tools con- 
tinue to do a good business, chiefly for tools required in the con- 
struction of railways. ‘The large iron and steel houses have not yet 
experienced any falling off in the demand for iron plates for ship- 
building and articles required for railway purposes. A few orders 
still continue to tind their way across from America. 

At the last meeting of the Mersey Dock Board it was stated that 






Mr. Hartley, the engineer, had returned to his duties in invigorated | 


health, Mr. Boult congratulated the board on the passing of the 
West Cheshire Railway Bill, which, he said, was a matter of great 
importance to the trade of the port, and of much benefit also to the 
dock estate at Birkenhead. Another matter of Liverpool interest 
was the trial on Saturday of a Clay's breech-loading 12-pounder 
field-gun, made for the American Government. The target, which 
was 6 ft. square, was erected at 1,760 yards from the gun. After 
three preliminary shots to try the deflection and range of the gun, 


hour, the deflection was only 1,8; in., and with the same load 
standing in the centre the deflection was only 1,3, in. 

One or two topics of interest may be noted in the west of Scot- 
land, A joint-stock company is in course of formation, under the 
Limited Liability Act, to establish a malleable ironwork establish- 
ment in connection with an engineering shop at Airdrie. The steam 
shipbuilding trade of the Clyde continues active. Messrs. J. and 
G. Thomson, of Govan, have launched a screw steamer named the 
Fingal. Her length is 180 ft.; depth, 25 ft. odds; and burden 
600 tons. This tine vessel has been built for Messrs. D. Hutcheson and 


| Co., whose enterprise has done much to open up the Westand North 


the first. shot went through the bull’s-eye, and the second was only | 


twenty-five yards over in a direct line. The third shot fell two 
yards to the left, owing probably to the strength of the wind, which 
was very unfavourable for gun practice. At this point the American 
officer deputed to witness the experiments expressed himself so 
satistied that the firing ceased. 


Highlands. It is another addition to their fleet of steamers, which 
includes the Lona, and several other models of marine architecture 
turned out by Messrs. Thomson. The Fingal is titted with engines 
of 120-horse power. Messrs. Thomson have also on the stocks, for 
Messrs. Hutcheson, a paddle steamer, to be called the Fairy. ‘This 
vessel, which is far advanced, is intended for the traffic of the 
Caledonian Canal. It is built somewhat on the American principle, 
or * housed,” the saloons and cabins being placed on the deck, 
which will enable the passengers in wet or cold weather to sit, com- 
fortably sheltered, and look around them onevery side. Messrs. Todand 
M’Gregor have launched a screw steam yacht, of about 110 tons 0.M., 
built for Dr. Livingstone, the African traveller, and intended for 
the navigation of the River Shire, above the Merchiston Falls, and of 
the great Lake Nyassa. The Lady Nyassa is to have a pair of 
high pressure direct-acting engines, and will have the novelty of two 
screw propellers on separate shafts. She has been built for a light 
draught of water, being intended, when ready for sea, to draw not 








more than 34 ft.; and as she has to be taken to the river Zambesi in 
pieces, she has been constructed on a new principle, and fastened 
with screw bolts, so as to be fitted up without rivetting, on reaching 
her destination. Before being taken to pieces, previous two 
shipment, she is to be tried on the Clyde. Mr. A. Denny, 
of Dumbarton, has launched a paddle steamer of about 120 ft. 
in length, to be fitted by Messrs. Tulloch and Denny with 
engines of 60-horse power. This rather peculiar-looking craft is 
the property of a Russian company, and is to be employed as a ferry- 
boat on the Neva. She was named the Outro, and is the third vessel 
of the’same description built for the same owners. Messrs. W. Denny 
and Brothers, of Dumbarton, launched on Friday an iron screw- 
steamer of 2,500 tons, named the Norwegian, and is the property of 
the Montreal Ocean Steamship Company. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rais.—The demand has been limited to a few orders for the Indian and 
home lines, which have principally been taken by North of England iron- 
masters, and have barely sutticed to keep their mills going. 

Scotch Pie Iron.—The market now closes quiet at 40s. cash ; 49s. three 
months open; No. 1G. M. Brands, 48s. ; Gartsherrie, 54s. ; Calder and 
Glengarnock, 50s. td. 

SPELTER.— The nearest prices are now £18 5s. to £18 7s. 6d. on the spot, 
for common; £18 15s. for W. H. at Hull; for arrival here, £18 lus. to 
]2s. 6d. is demanded. 

Copper, since the reduction on the 26th March, has been more inquired 
for. 
Lreap.—Best English pig, £20 15s. to £21, and soft Spanish at £20, 

rn has undergone several changes. Straits from £117 to £125. 

‘T1N-PLATES.—The market closes dull, at 23s. 6d. to 24s. for 1.C. coke, and 
29s. for charcoal. 
MOATE AND CO., 65, Old Broad-street, London. 
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SCOTCH PIG IRON REPORT. 


s. d. 
54 0 f.0.b Glasgow. 
48 6 do. 
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GuasGow, 15th May, 1861. 

The Pig-iron Market remains firm, with a good demand both for specula- 
tion and consumption. 

A large business has been done since this day week at from 47s. 6d. to 
48s cash, the latter being the closing price to-day, buyers. 

The scarcity of Warrants is the object of general remark, and it serves to 
show that they must be well held by outside capitalists. 

Exports continue on a large scale; they were last week, 16,045 tons, 
against 16,015 tons in the corresponding week of last year. 

Suaw, Tuomson, and Moors, Metal Brokers. 





Sm J. Rennie —Sir John Rennie has left England on a tour 
through Russia and l'urkey, and is expected to be absent several 
months. 

New Sream Navication Scneme.—A prospectus has been issued 
of the China and Japan (Coast and River) Steam Navigation Com- 
pany, with a capital of £300,000, in £10 shares, of which only half 
is to be raised in the first instance. The experience of the manage- 
ment of new steam companies has of late years not been favourable, 
but there can be no doubt that a great field exists in the quarter 
indicated, supposing the idea of economical administration to be not 
altogether hopeless. It is intended to commence with the construe- 
tion of six vessels, and “to limit the operations of the company until 
experience shall have proved in what way they can be best 
extended.” 

Tue Pig Iron Trave.—Mr. E. Sparrow, of Birmingham, writing 
in the Vining Journal, says, in answer to an article of Mr. Griffiths, 
in his Iron ‘Trade Circular :— “ Mr. Griffiths asserts that, ‘according 
to the best authority the production of England, Scotland, and W ales 
during the year 1860 was upwards of 6,000,000 tons of pig iron. 
Now, I have what, perhaps no other man in Great Britain has—a 
return from nearly every ironworks in the kingdom of their make 
of pig iron from 1860, and from those returns I know that the pro- 
duction of the kingdom did not reach 4,200,000 tons; and what is 
more, that if the whole 874 furnaces in the kingdom had been in 
Llast for the full 52 weeks, the total production of the entire lot 
would barely cover 6,000,000 tons of pig iron for 1860. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, April 12th, 1861. 
Wim Rosert Grove, Esq., M.A., Q.C., F.R.S., Vice-President, 
in the Chair. 
ON THE APPLICATION OF THE LAW OF THE CONSERVATION OF 
FORCE TO ORGANIC NATURE, 
By Professor Hetmnourz, F.R.S. 
(Concluded from page 301.) 

We must consider the living bodies under the same point of view, 
and see how it stands with them. Now if you compare the living 
body with a steam-engine, then you have the completest analogy. 
The living animals take in food that consists of inflammable sub- 
stances, fat, and the so-called hydrocarbons, as starch and sugar, and 
nitrogenous substances, as albumen, flesh, cheese, and so on, Living 
animals take inthese inflammable substances and oxygen; the oxygen 
of the air, by respiration. Therefore, if you take, in the place of fat, 
starch, and sugar, coals or wood, and the oxygen of the air, you have 
the substances in the steam-engine. The living bodies give out car- 
bonic acid water; and then if we neglect very small quantities of 
more complicated matters which are too small to be reckoned here 
they give up their nitrogen in the form of urea. Now let us suppose 
that we take an animal on one day, and on any day afterwards; 
and let us suppose that the animal is of the same weight the first day 
and the second day, and that its body is composed quite in the same 
way on both days. During the time—the interval of time—between 
these two days the animal has taken in food and oxygen, and has 
given out carbonic acid, water, and urea, Therefore, a certain quantity 
of inflammable substance, of nutriment, has combined with oxygen, 
and has produced nearly the same substances, the same combina- 
tions, which would be produced by burning the food in an open fire, 
at least, fat, sugar, starch, and so on; and those substances which 
contained no nitrogen would give us quite in the same way carbonic 
acid and water, if they are burnt in the open fire, as if they are 
burnt in the living body ; only the oxidation in the living body goes 
on more slowly. The albuminous substances would give us the 
same substances, and also nitrogen, as if they were burnt in the fire. 
You may suppose, for making both cases equal, that the amount of 
urea which is produced in the body of the animal may be changed, 
without any very great development of heat, into carbonate of am- 
monia, and carbonate of ammonia may be burnt, and gives nitrogen, 
water, and carbonic acid. The amount of heat which would be 
produced by burning urea into carbonic acid and nitrogen would be 
of no great value when compared with the great quantity of heat 
which is produced by burning the fat, the sugar, and the starch. 
Therefore we can change a certain amount of food into carbonic 
acid, water, and nitrogen, either by burning the whole in the open 
fire, or by giving it to living animals as food, and burning after- 
wards only the urea. In both cases we come to the same result. 

Now, Ihave said that the conservation of force for chemical pro- 
cesses requires a fixed amount of mechanical work, or its equivalent, 
to be given out during this process; ‘and the amount is exactly the 
same in whatever way the process may go on. And therefore we must 
conclude that by the animal as much work must be done, must be 
given out—the same equivalent of mechanical work—as by the 
chemical process of burning. Now let us remark that the 
mechanical work which is spent by an animal, and which is given 
to the external world, consists, firstly, in heat; and secondly, in 
real mechanical work. We have no other forms of work, or of 
equivalent of work, given out by living animals. If the animal 
is reposing, then the whole work must be given out in the form of 
heat; and therefore we must conclude that a reposing animal must 
produce as much heat as would be produced by burning its food. A 
small difference would remain for the urea; we must suppose that 
the urea produced by the animal is also burnt, and taken together 
with the heatimmediately produced by the animal itself. Now we have 
experiments made upon thissubject by the French philosophers Dulong 
and Desprez. They found that these two quantities of heat—the one 
emitted by burning, the other by the living animal—are nearly 
identical ; at least, so far as could be established at that time, and 
with those previous researches which existed at that time. The heat 
which is produced by burning the materials of the food is not quite 
known even now. We want to have researches on the heat pro- 
duced by the more complicated combinations which are used as food 
Dulong and Desprez have calculated the heat according to the 
theoretical supposition of Lavoisier—which supposition is nearly 
right, but not quite right - therefore there is a little doubt as to the 
amount of the heat, but experiments show that at least to the tenth 
part of that heat the quantities are really equal ; and we may hope, 
if we have better researches on the heat produced by burning the 
food, that these quantities will also be more equal than they were 
found to be by Dulong and Desprez. 

Now if the body be not reposing, but if muscular exertion take 
place, then also mechanical work is done. ‘The mechanical work is 
very different according to the different kinds of muscular exertion. 
If we walk only on a plane surface we must overpower the resist- 
ance of friction and the resistance of the air; but these resistances 
are not so great that the work which we do by walking on 
a plane is of a great amount. Ourmuscles can do work in very 
different ways. By the researches of Mr. Redtenbacher, the 
director of the Polytechnic School of Carlsruhe, it is proved that the 
best method of getting the greatest amount of work from a human 
body is by the treadmill, that is, by going up a declivity. If we go 
up the declivity of a hill we raise the weight of ourown body. In 
the treadmill the same work is done, only the mill goes always down, 
and the man on the mill remains in his place. 

Now we have researches on the amount of air which is taken in 
and of carbonic acid given out during such work in the treadmill, 
made by Dr. ward Smith. He found that a most astonishine 
increase of respiration takes place during such work. Now you all 
know that if you go up a hill you are hindered in going too fast by 
the great frequency and the great difliculty of respiration. This, 
then, becomes far greater than by the greatest exertion of walking 
on a plain, and really the difficulty is produced by the great me- 
chanical work which is done in the same time. Now, partly from 
the experiments of Dulong and Desprez, and partly from the experi- 
ments of Dr, Edward Smith, we ean calculate that the human body, 
if it be in a reposing state, but not sleeping, consumes sé much 
oxygen, and burns so much carbon and hydrogen, that during one 
hour so much heat is produced that the whole body, or a weight of 
water equal to the weight of the body, would be raised in tempera- 
ture 1 deg. and two-tenths centigrade (2 deg. and two-tenths Fah.). 
Now Dr. Edward Smith found that by going in the treadmill at 
such a rate that if he went up a hill at the same rate, he would have 
risen during one hour 1,712 ft. that during such a motion 
exhaled five times as much carbonic acid as in the quict stat 
ten times as much as in sleeping. Therefore the amount of res] 
tion was increased in a most remarkable way. If we now calculate 
these numbers we find that the quantity of heat which is produced 
during one hour of repose is 1 deg. and two-tenths centigrade, and 
that these are nearly equivalent to rising 1,712 ft., so that therefore 
the amount of mechanical work done in a treadmill, or done in 
ascending a hill at a good rate, is equivalent to the whole amount of 
heat which is produced in a quiescent state. ‘he whole amount of 
the decomposition in the living body is five times as great as in a 
reposing and wakeful state. Of these tive quantities one quantity is 
Spent for mechanical work, and four-fifths remain in the form of 
heat, Always in ascending a hill, or in doing great mechanical 
work, you become hot, and the production of heat is extremely 
great, as you well know, without mak particular experiments. 
Hence you see how much the decomposition in the body is increased 
by doing really mechanical work. 

Now these measurement give us another analogy. We see that 
produce heat and mechanical work, and 
that the fifth part of the equivalent of the work which is produced 
by the chemical process is really gained as mechanical work. Now 
if we take our ste ine, or a hot-air engine, or any other 
ep Which i heat in such a way that one body 
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is heated and expands, and by the expansion other bodies are 
moved—I say, if we take any thermo-dynamic engine, we find that 
the greatest amount of mechanical work which can be gained 
by chemical decomposition or chemical combination is only an 
eighth part of the equivalent of the chemical force, and seven- 
eighths of the whole are lost in the form of heat; and thisamount of 
mechanical work can only be gained if we have the greatest difference 
of temperature which can be produced in such a machine. In the 
living body we have no great difference of temperature ; and in the 
living body the amount of mechanical work which could be gained 
if the living body were a thermo-dynamic engine, like the steam- 
engine or the hot-air engine, would be much smaller than one- 
eighth. Really, we find from the great amount of work done, that 
the human body is in this way a better machine than the steam- 
engine, only its fuel is more expensive than the fuel of steam- 
engines 

There is another machine which changes chemical force into 
mechanical power; that is, the magneto-electric machine. By these 
magneto-electric machines a greater amount of electrical power can 
be changed into mechanical work than in our artificial thermo- 
dynamic machines. We produce an electric current by dissolving 
zine in sulphuric acid, and liberating another oxidisable matter, 
Generally it is only the difference of the attraction of zine for 
oxygen compared with the attraction of copper or nitrous acid for 
In the human body we burn substances which contain 

arbon and hydrogen, and therefore the whole amount of attraction 

of carbon and hydrogen for oxygen is put into action to move the 
machine ; and in this way the power of the living body is greater 
and more advantageous than the power of the magneto-electric 
machine. 

Let us now consider what consequences must be drawn when we 
find that the laws of animal life agree with the law of the conserva- 
tion of force, at least as far as we can judge at present regarding this 
subject. As yet we cannot prove that the work produced by living 
bodies is an exact equivalent of the chemical forces which have 
been setinto action. It is not yet possible to determine the exact 
value f these quantities so accurately as will be done 








of either of 
ultimately ; but we may hope that at no distant time it may be 
possible to determine this with greater accuracy. There is no 
difficulty opposed to this task. Even at present I think we may 
consider it as extremely probable that the law of the conservation of 
force holds good for living bodies. 

Now, we may ask, what follows from this fact as regards the 
nature of the forces which act in the living body ? 

The majority of the physiologists in the last century, and in the 
beginning of this century, were of opinion that the processes 
in living bodies were determmed by one principal agent which 
they chose to call the “vital principle.” "ac physical forces in 
the living body they supposed could be suspended or again set 
free at any moment, by the influence of the Wital principle; and 
that by this means this agent could produce changes in the interior 
of the body, so that the health of the body ould be thereby pre- 
served or restored. 

Now the conservation of force can exist only in those systems in 
which the forces in action (like all forces of inorganic nature) have 
always the same intensity and direction if the circumstances under 
which they act are the same. If it were possible to deprive any 
body of its gravity, and afterwards to restore its gravity, then, 
indeed, we should have the perpetual motion. Let the weight come 
down as long as it is heavy; let it rise if its gravity is lost; then 
you have produced mechanical work from nothing. Therefore, 
this opinion that the chemical er mechanical power of the elements 
can be suspended or changed, or removed in the interior of 
the living body, must be given up if there is complete conservation 
of force. 

There may be other agents acting in the living body than 
those agents which act in the inorganic world; but those forces, 
as far as they cause chemical and mechanical influences in the 
body, must be quite of the same character as inorganic forces, 
in this, at least, that their effects must be ruled by necessity, and 
must be always the same, when acting in the same conditions, and 
that there cannot exist any arbitrary choice in the direction of their 
actions. 

This is that fundamental principle of physiology which 1 men- 
tioned in the beginning of this discourse. 











Still at the beginning of this century physiologists believed that | 


it was the vital principle which caused the processes of life, and 
that it detracted from the dignity and nature of life if anybody 
expressed hiis belief that the blood was driven through the vessels 
by the mechanical action of the heart, or that respiration took place 
according to the common laws of the diffusion of gases. 

The present generation, on the contrary, is hard at work to find 
out the real causes of the processes which go on in the living 
body. They do not suppose that there is any other difference 
between the chemical and the mechanical actions in the living body, 
and out of it, than can be explained by the more complicated 
circumstances and conditions under which these actions take 
place ; and we have seen that the law of the conservation of force 
legitimises this supposition. This law, moreover, shows the way 
in which this fundamental question, which has excited so many 
theoretical speculations, can be really aud completely solved by 
experiment. 


CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
Mr. A. F’. Yarrow, in the chair. 
ABSTRACT OF PAPER ON TUNNELLING, 
By Mr. J. 8. ALLEN, on May 16th. 


Tue author having on a previous occasion addressed the society 
on the subject of “ Tunnelling considered Historically,” devoted the 
second part of his paper to the practical details of the science. He 
said, that the first step necessary was to obtain very accurate surveys, 
levels, and borings in the neighbourhood of the proposed works; 
these (together with the trial shafts which are usually sunk at the 
company's expense previously to letting the contract) will give data 
on which to frame a detailed estimate. When these preliminaries 
are finished, the engineer must carefully set out the centre line on 
the ground. Where a tunnel is straight itjis usual to erect an 
observatory, and fix therein a transit instrument. On a curved 
tunnel such an observatory is almost useless. The author described 
and recommended Mr. Kankine’s method of laying out a curve on 
the ground, and then proceeded to show the process of transferring 
the line from the surface to the works below; this was done by 
means of two plumbobs let down the shafts in cups of water or 
mercury: these plummets are carefully ranged in the line, and an 
assistant below can, with another theodolite or transit, mark two 
points on the shaft timbering. From these two the future works 
are set out. If a heading is driven through the tunnel, caudles and 
trails may be ranged in line from shaft to shaft. The setting out of 
wcurve in a tunnel was then described, as also the transferring of 
the levels by means of 10 ft. rods down the shafts, from a bench 
mark on the ground to one below. Shafts are usually constructed 
by exeavating a certain depth, say 6 ft., and then building up the 
brick work which rests on a wooden curb at the bottom of the execa- 
vation. Digging is then resumed within the brickwork, as far as is 
sistent with safety, leaving a narrow ledye all round on which it 
vests. This ledye is then dug : places lo admit of props 
eing inserted; the rest can now oved and more brickwork 
carried up to meet that previously executed. is process is repeated 
to the bottom of the shaft, where a large hole or snp should be 
made to collect the water to be pumped up. Shafts are sometimes 
built upon the surface, and then (the earth being removed from 
below) allowed to sink by their own weight. The Thames tunnel 
40 it. shafts were so executed. Instead of timbering the lower por- 
tion of the shafts, hanging curbs are sometimes e1aployed. These 
consist of a curb at the bottom, suspended by means of stout cross 
balks of timber and wrought-iron rods from similar timbers at 

































the top of the shaft. To hoist the materials from the tunnel 
either horse-gins or portable steam engines are used. The 
author produced some tables of the relative strength of wire 
and hemp ropes, and also mentioned the form of pump used 
where much water was met with in the tunnel. Several boring 
machines were described in detail, among which were Wilson's, 
Beart’s and Talbot's excavators, and the machinery in use at the 
Mont Cenis Tunnel. It is usual to drive a heading or rectangular 
passage, about 5 ft. high by 4 ft. wide, right through the whole 
length of the tunnel, if practicable. The excavation is commenced 
above this heading, the level of the bottom of which should be 
about that of the intended insert, if there is to be one. 

When the excavation is completed and timbered to the full size of 
the section the work is ready for the bricklayers, They are guided 
by what is termed a leading frame. This is a model in wood of the 
interior face of the brickwork. 

The setting of the centres, as well as the frames just referred to, is 
a work requiring great nicety and care. Fraser's pone centres in 
three ribs, and requiring no internal bracing, have been successfully 
employed on some works. The tunnelling and brickwork are usually 
executed in lengths of 12 ft. The author concluded by refer: ing to 
the drainage, ventilation, and entrances of a tunnel, and describing 
the culverts and shaft towers. 

The paper was illustrated by several diagrams, 





Somernine Like A Macutne.—2fr, Punch is not easily surprised 
or delighted, but he owns to having been in both conditions while 
reading, the other day, the account of a new steamship, the Mooltan. 
This, he need hardly say, after mentioning that it is capitally built 
and that it contains all the latest improvements, is not a Govern- 
ment ship. It belongs to the P. and 0. On its manifold merits as 
a vessel Mr Punch is not going to dwell, but he must call attention 
to a marvellous piece of machinery which is described in the report. 
This wonderful engine does, more or less, everything in the world, 
and a few other things. It shifts the helm, reverses the serew, 
indexes the rate of the ship's going, fills the baths, pokes the fire, 
sweeps the chimney, cuts the captain’s hair on a Saturday after- 
noon, boils the eggs for the lady passengers (hard, by touching an 
extra valve), announces the proper lessons for the Sunday service, 
plays a band of music for the quadrilles on deck, and boxes the 
steward’s boy's ears, and all at the slightest possible expense of 
power.—Punch, 

New Process ror Trxning Inox.—The chief object we have in 
view in coating iron with tin is to protect it from oxidation, since 
victuals cooked in untinned iron vessels, far from acquiring any 
poisonous quality, as they would in copper, would, on the contrary, 
become more invigorating in proportion to the iron they might 
absorb; only their taste would be impaired, and the vessel itself 
soon become useless. On the other hand, the tin-coating is not very 
durable, and the process of tinning has, therefore, to be often 
repeated. ‘To obviate this inconvenience MM. Vivien and Lefebvre 
have imagined a process for covering iron vessels with a film of 
nickel before applying the tin. They accordingly begin by scouring 
the vessels in a mixture of 320 grammes of sulphuric acid and 
7 litres of water; this is done in a wooden cylinder which is made 
to turn round for about ten minutes; after which the following 
substances are added to this bath :—60 grammes of white kitchen- 
salt, 30 grammes of corrosive sublimate, and 2 grammes of pure 
sulphate of nickel, and the rotatory motion is then continued for 
about an hour longer. At the end of this time the vessels are found 
to have received a fine, uninterrupted, and very adherent coating of 
nickel, which effectually protects the iron from oxidation. They 
are then put into cold water, and left there while the following 
second bath is being prepared, viz.:—NRiver water, 50 litres; cream 
of tartar in powder, 7 decagrammes; tin in plates, 3 kilogrammes. 
The whole is made to boil for the space of three hours, after which 








| the iron vessels are put in, and the ebullition is continued for two 





hours more; by which means the vessels receive a coating of tin 
deposited on the previous one of nickel. They are then dipped into 
clean water, and rubbed with bran and saw-dust to fit them for use. 


Inp1AN Ratways.—The report on railways in India for the year 
1860, by Mr. Juland Danvers, the secretary of that department, has 
just been published. It appears that on the 31st of December last 
the number of miles open was 842, being an increase of 208 during 
the twelve months. Of these 842 miles 100 are constructed with 
double, and 742 with single, lines of rail. The most important of 
the lately completed sections is that on the East Indian Railway, 
between Cynthea and Rajmahal, Calcutta being thus connected with 
the Ganges, so as to render it possible for 250 miles of dangerous 
river navigation to be avoided. No new lines have been sanctioned 
during the year, and the Oude Company has been postponed ; 
227 miles of the East Indian Railway Company's scheme (Allahabad 
to Jubbulpore), 240 miles of the Punjab Company's scheme (Delhi 
to Lahore), and 183 miles of the Great Indian Peninsula and Madras 
Companies’ schemes (Sholapore to Bellary) bave also been post- 
poned. The extent of line now in course of execution is 2.932} miles, 
of which 1,353) miles are expected to be opened during the present 
year, and the remainder in 1862, This will include the great trunk 
line from Calcutta to Delhi. The number of persons employed on 
the lines at present opened is 18,789, of whom 1,137 are Europeans 
and the rest natives, the employment of the latter being found 
increasingly practicable and advantageous, so that they now occupy 
some of the positions hitherto filled by Europeans, such as station- 
masters, &c. A scheme has been brought forward for a line into 
the Guicowar’s territory in connection with the Bombay and Baroda, 
and another to bring the French town of Karricall, on the coast of 
Madras, into communication with the Great Southern of India line. 
These, however, are foreign works, and the India Government, 
although desirous of facilitating them, have no direct concern with 
them. ‘The importance of constructing ordinary roads as feeders to 
the railway lines is engaging attention, and the Madras Government 
has sanctioned the construction of forty-three roads, of an aggregate 
length of 1,083 miles. The usual rate of speed on Indian railways 
is from 20 miles to 23 miles per hour. The annual earnings on the 
30th of June last were £318,310, and will probably amount to 
£400,000 for the year ending the 30th of June next, but, although 
the indications of traffic are satisfactory, the ultimate prospects 
cannot be estimated with accuracy until the entire cost of each line 
shall have been conclusively ascertained. The cost of the East 
Indian, for instance, was calculated at £12,000 per mile, but it now 
seems that it will reach £16,000; so that, instead of a revenue of 
£802,950, to produce a net 5 per cent., there must be a revenue of 
£1,100,000. Out of 3,112,500 passengers on Indian lines five have 
been killed. Up to the end of last year the total number of share- 
holders in Indian railways was 17,118, of whom only about 336 
were native Indians. The latest estimates for the completion of all 
the lines sanctioned in India amount to £56,000,000, of which, how- 
ever, about £7,000,000 represent the cost of the sections that are to 
be postponed, reducing the essential amount to £49,000,000. Of this 
sum £34,396,445 had been raised up to the 30th ult., the end of the 
Indian official year, leaving about £14,000,000 or £15,000,000 to be 
supplied, of which at least £8,000,000 will be required for the 
twelve months ending the 80th of April, 1862. Of these £8,000,000, 
£6,000,000 will be expended in India. The problem to be solved is, 
whether the total can be raised by the companies or must be 
borrowed from the Government. The order in which the entire 
£14,000,000 is to be raised is stated as follows:— 


«+ £8,000,000 
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In 1263-64. i oe cole oe ow eo 
In 1866-65 .. 00 2. oe eae 


All these amounts, with the exception of about £2,000,000, which 
can be raised by calls on issued shares, must be obtained either on 
debentures or by loan from the India Government. During 1860 
the amount raised was £5,61%,789, and if this is to be followed by 
£5,000,000 in the current year, the drain must be rather heavily 
felt, especially if we should suffer from another deficient harvest. 
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ROBINSON’S SCREW GILL APPARATUS FOR 
COMBING WOOL. 


Tus invention, by J. 'T. Robinson, of Bradford, Yorkshire, consists 
in the adaptation to and employment of two or more sets of hackles 
or pins in the feeding heads of combing machines, when gills are 
employed, and are so constructed that each set of hackles or pins 
may be of a different pitch or fineness from the other set or sets of 
hackles or pins, or each set of screws in which the said hackles 
traverse may be made of a different pitch to the other set or sets of 
screws ; each set of screws may also be made to revolve at a different 
sye7d to the other set or sets. 

The machines to which the improvements have reference are 
those employed in the combing of those fibrous materials to which 
the process of combing is applicable, and in which, or in combina- 
tion with which, what is known as screw gill apparatus, is used, and 
consists in making and constructing the screw gill apparatus each of 
two or more sets of bars of gill hackles or pins, each of which shall be 
of different pitch or degree of fineness than those of the other set or 
rets, 











Ficie. 


Vig. 1 represents a sectional elevation of a part of the feeding 
head or gill apparatus attached to or part of a combing machine 
suflicient to show this part of the improvement; and Fig. 2 is a 
plan of Fig. 1. In this there are two sets of hackle bars A and B; 
the hackles of the set Bare of finer pitch than those of the set A. 
The fibrous material passes through the apparatus in the direction 
of the arrow, andis therefore acted upon by the sets of hackles in the 
order of their degrees of fineness of pitch, commencing with the 
coarser pitch A and finishing with the finer B. Thus, by reason of 
the difference in the relative pitch or degrees of fineness of the 
hackles A and 1, the fibrous material will be subjected to less 
tension or breaking action than with feeding heads of screw gill 
apparatus of the ordinary construction where the hackles are of one 
set only, and of uniform pitch or degree of fineness throughout. 


A Loxa Crvise.—The Herald sailing frigate, now ordered to 
Chatham to be paid off, is an example of what the ships in the 
British navy are sometimes called on to perform. The Herald has 
been from home since 1852, She has been on a surveying expe- 
dition round the Australian coasts and among the islands of the 
South Pacific; and a full record of her nine years’ services has been 
forwarded to the Lords of the Admiralty, It is to be hoped that 
some detailed narrative of the results of the expedition will be pub- 
lished by one of the officers, for every addition to our stores of 
knowledye, with regard to the important regions which the Herald 
has been surveying, will be extremely valuable. 

A Stream Gux.—A New York paper gives the following descrip- 
tion of a steam gun just brought out at Baltimore :—* It is on four 
wheels ; the boiler is like that of an ordinary steam fire-engine, the 
cylinder being upright. There is but one barrel, which is of steel, 
on a pivot, and otherwise is like an ordinary musket barrel. It is 
fed or loaded through a hopper entering the barrel directly over the 
pivot. The barrel has a rotary motion, and performs the cireum- 
ference by machinery attached, at the rate of about sixteen hundred 
times a minute. ‘The balls are let into the barrel through a valve at 
will, and every time the barrel comes round to a certain point another 
valve, self-operated, lets out a ball, which is propelled solely by the 
velocity of the barrel in revolving. It will discharge a two-ounce 
ball three hundred times a minute. The range is accurate up and 
down, but the balls are liable to hit wide of the mark on one side or 
the other. The barrel revolves inside of a drum, made of boiler 
iron, between 5 ft. and 6 ft. in cireumference, with an opening 
where the balls are discharged. Its range is not over one hundred 
yards at best, and the gun can be worked so as to discharge in any 
direction. he whole thing weighs 6,700 1b., and is about the size 
of a steam fire-engine. It is the opinion of our informant that the 
gun does not warrant the expectations of the inventor.” 





Foren And Coronsat dorrincs,—Advices from Madrid state that 
the Ministers of her Most Catholic Majesty have for the present 
resolved to build tive vessels of 8U0-horse power, iwo of 600-horse 
power, one of 1,000-horse power, one of 450-horse power, one of 
1,200-horse power, (iron-plated), one of 1,000-horie power (iron- 
plated), one of 350-horse power, and three iron-plated shot-proof 

unboats of 250-horse power. Of these, two are te be built in the 
Thames—both wooden ships. One is to be built in France, and the 
others are to be constructed in Spain. It is not improbable that 
English ship-builders may be called upon to make further tenders. 
—Official documents published by the Russian Minister of Marine 
show that Russia vow possesses 242 steamers, of an aggregate power 
of 86,939 horses, and carrying 2,374 guns. The Russian Imperial 
navy also comprises seventy-one sailing vessels, with 1,477 guns.— 
In Jamaica the cotton growing company have determined to plant 
several thousand acres immediately, so that the crop may be in 
Manchester before the end of the year— Advices from Kurrachee 
state that several heavy trains have passed over the Scinde Rail- 
way with regularity and safety, and that various arrangements 
were in progress for developing and increasing the traffic. 
—Le Genie Industriel describes a process recently patented by 
M. Cari Mantrand, of Paris, for extracting phosphorus from bones 
more economically than by the processes heretofore employed. The 
calcined bones, reduced to a fine powder, are mingled with a 
sufficient quantity of pulverised charcoal to combine, as carbonic 
oxide, with all the oxygen of the phosphate. he mixture is 
placed in an earthenware cylinder varnished on the inside, filling 
the cylinder to three-fourths of its capacity. The cylinder is then 
heated red hot, and a current of hydrochloric acid gas is blown into 
it. The phosphate of lime is immediately decomposed, forming 
chloride of calcium and carbonic oxide, while the liberated phos- 
phorus is evaporated and driven through a copper tube, which leads 
into a vessel of cold water, where the phosphorus is condensed. ‘The 
chloride of calcium, disembarrassed of the charcoal, in contact with 
sulphuric acid, regenerates hydrochloric acid for a new operation. 
The labour of pulverising the bones may be saved by digesting 
them with a solution of hydrochloric acid; using for this purpose 
the water of the condenser from the preceding operation. 





PETIN, GAUDET, AND CO.’S FORGING AND ROLLING METALS. 
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Accorvtnc to this invention, by H. Petin, Gaudet- and Co., of 
Paris, it is proposed to employ suitably constructed rolls, according 
to the shape of the article to be produced, which rolls have a pro- 
gressive alternating motion imparted to them in lieu of a continuous 
motion, as heretofore. 

In applying this system of rolling to the manufacture of a solid 
railway wheel, for example, that is to say, a wheel made without 
arms or spokes, as shown in Vig. 1, there are first prepared two 
halves of a wheel in the shape of two dises; these are heated at the 
centre or boss, and are laced together in a matrix M, and welded 
together at the line of j:metion m, n, by the blows of a steam 
hammer. In this matrix is fitted a mandril, which is cylindrical at 
the part A, B, corvesponding to the interior of the nave or boss, 
slightly tapered at tle upper end above the nave, and conical also 
at the part where it is fixed into the matrix, in which it is re- 
tained by a key at its Jower end, this key being withdrawn, 
so as to allow the mandril to drop out when the wheel is 
to be removed from the matrix. ‘The two discs being thus 
welded together, they are allowed to cool, and the rim is then 
applied. This is effected in the following manner:—The rim C 
consists of a wrought-iron ring of the section or outline shown at 
u,s,7, x. After being heated to a welding heat it is placed in the 
matrix, and the wheel adjusted thereon. A few blows of the 
hammer welds the rim on to the periphery of the wheel, and simul- 
taneously shapes the upper side of the rim similar to the lower side, 
the upper die or matrix being suitably formed for that purpose, as 
shown in the drawing. ,T ie wheel, with a rim so applied, is shown 
at Fig. 2. 

The following method is adopted for forming the two halves 
or sides of the wheel:—A circular blank is first formed by 
means of a steam hammer aud matix, or otherwise, having 
the shape shown in elevation at a, 6, ec, d, Fig. 3, which 
blank is heated and passed between the rolls A and B, such rolls 
being gradually approximated until the blank is reduced to a thick- 
ness, say of about half an inch, care being taken to change the direc- 
tion of the rolling by rotating the blank partially after each passage 
through the rolls, in order to preserve its circular form, These 
blanks are then cut to a perfect circle, and are shaped or dished, as 
shown, and provided with central bosses by means of suitable dies 
and matrices. This peculiar system or mode of rolling dises con- 
stitutes the essential feature of novelty in the manufacture of railway 
and other dise wheel. Of the rolls so employed one (B) is perfectly 
plain and cylindrical, whilst the other (A) has a channel or sun 
portion in its centre, the centre of which corresponds to the outline 
or contour of the raised boss a, b,in the centre of the blank, as 
in Fig. 3. This blank, in order to attain its proper thickness, 
is passed several times through the rolls, which are brought 
nearer together at each passage, the blank being turned about 
one-eighth of a revolution if it is intended to pass it eight 
times through the rolls, or one-tenth if ten passes are required, 
the object being to roll out the dise evenly in all directions, and so 
preserve its circular outline. But it will be readily perceived that 
the sides of the channel which form the boss a, 6, will leave corre- 
sponding marks; on the inner surface of the blank, a fresh mark or 
ridge being formed at each passage and change of position of the 
blank, forming in the end a number of radiating ribs corresponding 
in number to the number of times the blank has been passed through 
the rolls, and therefore it would necessitate an infinity of passes 
before a plain and even surface could be obtained. Further, it is 
hardly possible to present the blank to the rolls, so that its boss 
shall correspond exactly to the chaunel or groove, and it is also 
almost impossible to turn the blank each time the same distance. 
The internal face, therefore, of the blank and of the boss would 
consequently present an irregular appearance. The rolling appa- 
ratus has been, therefore, moditied, so as to overeome these objec- 
tions, and enable a variety of articles to be constructed on the above- 
mentioned principles. These rolls, in place of rotating, will in most 
cases reciprocate, but with a progressive motion. Figs. 4, 5, and 6 
serve to illustrate this system of rolling. The lower roll A is pro- 
vided with a rectangular groove or channel a, }, c,d (Fig 7), in which 
is inserted an iron or steel bar X, which must exactly tit the groove. 
Near the longitudinal centre of the bar X is a recess or matrix e 
(Figs. 6 and 7), the form of which corresponds exactly with the ex- 
terior form of the nave or boss on one-half of the wheel. In the centre 
of this matrix there is a mandril i, which is to be introduced into the 
aperture in the boss. The upper roll B is plain, since the external 
surface of the dise is intended to be plain and smooth. The bar X 
is supported on either side of the roll A by two supplementary rollers 
C and D, the diameters of which are the same as the diameter of the 
roll A at the bottom of the groove or channel a, 6, c,d. his roll 
receives its motion from a large spur-wheel E, fixed on the shaft F 
(Fig. 4), which also carries a lever-arm G; the wheel E gears into 
the pinion | keyed on to the axis of the roll A, and itself gearing 
into a second pinion J keyed on to the axis of the roll b. The 
opposite end of the axis of this last named roll carries a second spur- 
wheel K, which transmits motion to two pinions L, M, keyed into 
the respective axes of the rollers C and D. The diameters of the 
several wheels I, J, K, L, and M are so calculated as to impart the 
desired speed to the different rolls of the rolling-mill. The shaft F 
of the large wheel E receives the alternating progressive motion 
above referred to, from any convenient prime mover in the following 
manner :—The lever G receives its movement from a rotating crank 
through the connecting rod N (Fig. 4), one end O of which is forked 
and embraces a nut P, within which works a screw spindle Q, 
rotating in suitable bearings at each end. One of these bearings is 
formed by the point of the set screw 8S, which may be tightened up 
to any extent required. ‘The screw spindle Q carries near its lower 
extremity a bevel-wheel 'l keyed thereon, and gearing into a corre- 
sponding bevel-wheel U keyed on to a shaft V, turning in a bear- 
ing in the plummer-block X'. On this same shaft N is also fitted a 
spur-wheel Y, which acts as a ratchet-wheel, and into the teeth of 














which are engaged the ends m or n (as may be required), of the pall 
Z (Fig. 5). According as one or other of the teeth m and nis in 
gear with the wheel Y, the screw spindle Q will revolve either to the 
right or left, and consequently the nut P wiil riseor descend, thereby 
vertically lengthening or shortening the lever G, and diminishing or 
increasing the amount of motion of the wheel E, and through it that 
of the rolls and rollers which support the bar X. In all cases the 
radius of the lever is greater than that of the actuating crank, so 
that it will never assume a position in a direct line with its actuating 
connecting-rod, or in other words, will never reach the dead centre ; 
and as it is requisite occasionally to impart a considerable amount of 
motion to the rolls, it is necessary that the wheel keyed on to the 
axis of the lever G should be of a larger diameter than those keyed 
on to the shafts of the rolls A,B. A rack might be obviously sub- 
stituted for the screw spindle Q in the lever G, one end of the rack 
being connected to the connecting-rod O, whilst the lower portion of 
the rack is in gear with a spur pinion on the axis F. <A ratchet- 
wheel fixed on this axis would enable the pinion to be turned in 
either direction, as hereinbefore described. If desired, these 
appliances may be adapted to the actuating crank in place of to the 
lever-arm G, in which case thethrow of the crank would be variable, 
and the length of the lever remains always the same. In place of 
preparing a round blank, as previously described, it is preferred to 
make the blank of an oval or oblong rectangular form with the 
corners cut off. In the centre of this blank is formed, by means of a 
steam hammer, a perforated boss corresponding to the half of the 
boss of the wheel. This blank so prepared is placed in the bar X 
(Figs. 6 and 7), care being taken to insert the boss into the cavity or 
matrix in the bar destined to receive it, the larger dimensions of the 
blank being in the direction of the generatrices of the rells A and B. 
The machine is now set in motion, the upper roll being pro- 
gressively forced down, and as fast as the blank decreases in thick- 
ness its smaller diameter increases until it finally assumes a circular 
or nearly circular form. 

At Figs. 8 and 10 are represented a pair of rolls suitable for 
making axles. <A, A!, are the shafts of the rolls, each carrying a 
spur-wheel R, B!, gearing with the large wheel on the axis of the 
vibrating lever-arm. ‘l'hese two shafts carry also the shoulders 
C, C!, against which bear the working parts of the rolls D, D!, these 
last mentioned parts being securely tixed by means of keys a and 6, 
The working parts of the rolls are thus removable at pleasure, and 
may be shaped to suit any article to be produced. The two figures 
represent the rolls adapted for nipping the axle in the middle of its 
length when it is of the smallest diameter; the width of the semi- 
circular grooves or channels increasing up to the points C, C!, which 
correspond to the points e, e!, at the thickest part of the axle, as 
shown in Fig. 9; the remaining portion of the grooves, and cen- 
sequently of the axle, remain cylindrical or parallel. 

It is obvious that a square, octagonal, or other shaped axle may be 
equally well produced by simply substituting rolls having grooves of 
a suitable form; and, indeed, the same principle may be carried out 
in the manufacture of various articles,some of which are herein- 
before enumerated as examples, by employing rolling and shaping 
surfaces adapted to produce the article required. In rolling an axle 
it is nipped first at its centre, at which part it should be about the 
same diameter as the grooves, so that the rolls will not require to be 
further approximated. Motion is now imparted to the rolls, such 
motion being very slight at. first, and gradually increasing until the 
full throw is attained, when the axle has been rolled out to its proper 
length. If it be desired that the axle, at the point where it is first 
nipped between the rolls, should not correspond to the exact shape 
of the grooves, it may be flattened slightly, so that its breadth will 
be rather less than that of the groove Then, on approximating the 
rolls, the axle will be squeezed progressively at the same time that it 
is lengthened. By making the rough bar of an oval section, and 
placing it between the rolls with its longer diameter in a vertical 
position, a perfectly round axle would be obtained by the action of 
the rolls thereon. 








Tne Royan Acricutrurat Socrety.—Our readers will learn with 
real satisfaction that his Royal Highness the Prince Consort has 
consented toactas President of the Royal Agricultural Society fornext 
year, when the great show will be held in the Regent's Park. The 
election will be most likely announced at the general meeting of the 
society on Wednesday. ‘This is on either side no empty compliment, 
but a really auspicious omen for agriculture. The advance of the 
art well merits such countenance, and the prince’s own tastes point 
at once to him as the proper patron of such an occasion as the show 
of 1862 promises to become. The world already knows of his 
Royal Highness’ success as an exhibitor of stock ; but it is not every- 
one who has had the delightful privilege of inspecting the park 
homesteads at Windsor, or of seeing and hearing how thorough an 
interest both her Majesty and her consort take in the different 
phases of the Home, the Norfolk and the Flemish Farms. With an 
enlightened and enlarged mind, well fitted to his position, the prince 
gives everything in any way worthy of his attention a fairtrial. We 
see this alike in the breeds of stock he cultivates, and the different 
descriptions of machinery he employs. There are those first 
favourites, the little Devons at one aq the Herefords at another, 
and the Shorthorns at a third; with, moreover, an especial place for 
the dairy. The day on which we had the pleasure of going round, 
there was a new grass-cutter on trial ; while one of Smith's steam- 
cultivators has been at work at Osborne, and another of Fowler's at 
Windsor. Both the queen and the prince make it their care to see 
such inventions well tested, and the royal pair are equally zealous in 
marking the improvement of the animals. The prince is known to 
be a capital judge, and there is not a beast but that he has the history 
and value of at his command. With, then, his great abilities and 
natural predilections, we may repeat that his Royal Highness 
acceptance of the president's chair should inaugurate a great year for 
agriculture.—Mark-lane Express. 
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RAMSBOTTOM’S LUBRICATING APPARATUS. 

















Tuts invention, by John Ramsbottom, of Crewe, is applicable in 
lubricating the slide valves, pistons, and cylinders of steam engines, 
steam hammers, rivetting machines, and other machines actuated by 
steam, and it consists in employing a vessel with a narrow neck or 
orifice opening into or connected with the steam chest or cylinder, 
or both; this vessel is filled with oil or other lubricating material. 
When the engine is at work the action of the steam displaces a little 
of the oil or other lubricating material from the orifice of the vessel, 
and the condensed steam or water takes the place of the lubricating 
material thus displaced; the water being of a greater specific gravity 
than the lubricating material, descends in the vessel and displaces a 
corresponding quantity of the lubricating material, which is thus 
raised to the orifice and carried off as before by the action of the 
steam; this action continues as long as the engine is at work, or 
until all the lubricating material has been displaced by the water. 
The vessel is consequently always filled with lubricating material or 
water, or both. 

Fig. 1 isa section, and Fig. 2 a side elevation of part of a loco- 
motive steam engine, with outside cylinders, to which the improve- 
ments are applied. In these views a is the cylinder, and 6 the steam 
chest, both of which are furnished with gravity lubricators ; the de- 
tails of their construction will be described hereafter in reference to 
Figs. 6and7. Fig 3 is a section, and Fig. 4 a side elevation, also 
in section, cf part of a locomotive steam engine, with inside cylin- 
ders, to which the improvements are applied. oa and 6 are the cylin- 
der and steam chest; in this case the lubricator for the steam chest 
is similar to that shown in Figs. 1 and 7, but the lubricator for the 
cylinder is shown detached in Fig. 8. Fig. 5 is part of a stationary 
steam engine, showing the mode of applying the improved lubrica- 
tors to the cylinder a, or to the steam supply pipec. These lubrica- 
tors are shown in Figs. 6,7, and 9. Figs. 6,7, 8, and 9, are de- 
tached views on an enlarged scale of the gravity lubricators. Fig. 6 
represents the lubricator suitable for being fixed upon a steam pipe, 
steam chest, or steam cylinder, suchas the one shown at a in Figs. 1, 
2,and 5. dis the vessel containing the oil or other lubricating ma- 
terial; this vessel is screwed on the tube e, which is screwed into 
the metal oi the pipe chest, or cylinder; within the tube e, and 
secured to it below, is the pipe f,a space being left between the two 
throughout the greater part of their length for the admission of 
air tc cool the pipe f; the air enters through the passages e!, which 
are drilled in the shoulder of the tube e. The upper part of the 
vessel d is closed by the plug g, which is taper at the bottom, 
and partially closes the orifice of the pipe f The action of the 
lubricator is as follows:—On starting the engine the vessel d is 
filled with oil or other lubricating material until it is level with the 
upper orifice of the pipe jf, the lower end of the pipe f/ being open 
to the interior of the steam pipe, chest, or cylinder. During the 
working of the engine the steam rises up the pipe jf; and a portion 
becoming condensed by contact with the lubricating material, de- 
scends through it by its own gravity in the form of water, thereby 
displacing a little of the lubricating material, which then descends 
through the pipe finto the cylinder, and lubricates the piston; or 
if the apparatus is placed on a steam pipe or chest, the portion so 
displaced is carried with the steam into the* valve box. Each 
successive stroke of the engine produces a similar effect, but as 
the water is of greater specific gravity than the lubricating 
material, it is evident that the water collects at the bottom of 
the vessel d, and keeps the upper surface of the lubricating 
material at all times level with the orifice of the pipe / The 
action continues as long as the engine is at work, or until all 
the lubricating material has been displaced by the water 
the vessel d is consequently at all times filled either with lubricating 
material or water, or with both. When it is requisite to replenish 
the vessel d with lubricating material, the plug g is removed, and the 
water is drawn out by means of a syphon or syringe, the fresh sup- 
ply of lubricating material is then introduced, and the plug g again 
screwed in its place. The lubricator shown in Fig. 7 is applicable 
when placed below the steam pipe, steam chest, or steam cylinder, 
as represented in Figs. 1, 3, 4, and 5; in this case the vessel d is 
screwed into a socket, which is permanently secured in the lower 
part of the steam pipe, chest, or cylinder, and the pipe f enters 
partly into the steam pipe or steam chest in any convenient position, 
and so as to be above the level of any condensed water that may 








accumulate therein. On starting the apparatus the vessel d must be 
filled with the lubricating material until it is level with the orifice of 
the pipe f, the steam which becomes condensed at the top of the 
pipe fdescends to the bottom of the vessel d, and gradually dis- 
places the lubricating material, which is conveyed with the steam to 
the valve-facing, and from thence to the cylinder. In replenishing, 
the vessel d is unscrewed and the water discharged, the lubricating 
material is then supplied, and the vessel replaced; or, when the 
lubricator is applied in a steam pipe, as in Fig. 5, the plug g' can be 
removed, and the water withdrawn by a syphon for syringe; or in 
order to avoid the necessity \of removing the vessel d, stop-cocks 
may be applied at the top and bottom of the vessel for discharging 
the water and replenishing with lubricating material; but the 
simpler arrangement, as shown, is preferred. 

Fig. 8 represents a lubricator similar to the one shown attached to 
the lid of the cylinder a in Fig. 4; the vessel dis provided with a 
pipe f which rises up through the neck of the vessel d, and is partially 
closed by the taper plug g; to the neck of the vessel dis cast or 
attached the conical plug i, which passes thaough the socket j, form- 
ing together a stop cock; the socket j has a projecting arm, which 
is screwed into the lid of the cylinder, or into the side of a steam- 
chest or steam pipe. When the lubricator is in operation, the 
passage is open from the cylinder to the vessel d, as shown in Fig. 8, 
but when it is requisite to replenish the vessel d with iubricating 
material, the plug is unscrewed, aud the vessel d is turned partly 
round to shut off the communication with the cylinder, and to allow 
the water to run off; the vessel d is then brought back to its original 
position and refilled with lubricating material; when the plug g is 
replaced, the lubricator is again ready for use. 

Fig. 9 represents a lubricator suitable for lubricating the cylinder 
of a stationary engine, as shown in Fig. 5; in this case the vessel d 
is supported by a bracket & fixed to the wall of the engine-house, or 
in any other convenient manner, and the pipe / forms the communi- 
cation between the vessel d and the lid of the cylinder; the pipe Z is 
connected to the vessel d by a union-joint ; the water in the vessel d 
is discharged, when required, by a syphon or syringe, and re- 
plenished with lubricating material, as before described. ‘The vessels 
shown are of such dimensions as to contain about a week's consump- 
tion of lubricating material, but the dimensions may be increased or 
diminished. 








Trape with France.---The return of our exports to France in 
the year ending the 31st March last, and in the previous year, shows 
that they rose, so far as concerned British and lrish produce and 
manufactures, from £4,710,659, in the year 1859-60, to £5,493,397 
in 1860-61. A much larger quantity of wool and woollen yarn is 
in the list for the latter year, and woollen manufactures rose from 
£253,722 to £316,460; cottons, from £225,747 to £234,487 ; silks, 
from £47,037 to £63,706; hardwares and cutlery, from £94,614 to 
£135,165. The export of linseed oil was doubled, that of spelter 
rose enormously, and that of apparel increased from £31,976 to 
£54,974. But there was a much greater rise in our export to France 
of articles of foreign and colonial merchandise; they rose from 
£4,920,567 to £8,948,817, the most important increase being in raw 
silk, coffee of British possessions (from 352,244 Ib. to 4,503,486 lb.), 
cocoa, rice, hemp, copper, indigo, wool, and flax seed and linseed. 

Essay on Steam.—A_ weekly contemporary, in describing a new 
steamer, with high and low pressure cylinders, says, “ The cylinders 
are jacketted, or doubled, to act expansively!” Further on we are 
informed that, “ Heated steam turned into a cylinder at 320 deg., 
according to this description, gives a working pressure of 17} lb, 
to 20 Ib. Now, 320 deg. Fab. is equal to what is termed six 
atmospheres, when its elastic force is 179-4, and its pressure by 
ordinary rules of reckoning should be 71 Ib, Steam is generated at 
212 deg., and, till it is converted into steam, remains at this heat!” 
And again: “We know by force of steam what amount of pressure 
is required to lift a piston of a given diameter and stroke, but this 
superheating plan upsets all tabulated data. A 400-horse power 
single-acting engine in former days—for we may bid adieu to all 
reckonings in the old style—demanded 3,994 Ib. of coal per hour, 
and 444-7 of water, when working expansively, and a double-action 
engine 2,816 lb. of coal per hour, and 312°8 of water! !” 
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SILVESTER’S STEAM PRESSURE AND VACUUM 
GAUGE, 


§ Tus invention, by John Silvester, of West Bromwich, consists of 
a steam pressure and vacuum gauge in which the pressure is trans- 
mitted from an elastic diaphragm to a rack, which said rack engages 
with a pinion on an axis, which latter carries a finger or index 
traversing a graduated dial. In pressure and vacuum gauges made 
according to this invention, a greater range of motion may be given 
to the elastic diaphragm without risk of injuring it than in gauges 
with elastic diaphragms, as ordinarily constructed, and a more 
accurate indication of the pressure obtained. Fig. 1 represents, in 
elevation, on a small scale, one of the steam gauges; and Fig. 2 
represents, in vertical section, the essential working parts of the 
same ; Figs. 11 and 12 represent side elevations of the same; and 
Figs. 3, 4, 5, 6, 7, 8, 9, and 10, represent detached portions of the 
same, as hereinafter explained. ‘he parts transmitting the pressure 
to the graduated dial are constructed as follows :—-a is an elastic 
diaphragm of vulcanised india-rubber; is the steam pipe, by 





FIG. 12. 


which the steam, the pressure of which is to be gauged, is admitted 
under the diaphragm a. The part } is represented separately in 
elevation in Fig. 3, and the parts a and } are represented in vertical 
section in Fig. 4. A dise c, of much smaller diameter than the 
diaphram a, rests upon the said diaphragm, and the said disc c 
carries a rod d, which said rod is connected at top with the rack 
which actuates the index finger e. The said disc c and rod d are 
shown separately in elevation in Fig. 5. A coiled spring f rests 
upon the disc ¢, the upper end of the said spring bearing against the 
top of the chamber g. A short tube A surrounds the disc c, and a 
coiled spring i resting upon the short tube / bears at its upper end 
against the shoulder & at the top of the chamber g. Another short 
tube J, somewhat shorter than the tube A, surrounds the said tube A, 
and a coiled spring m resting upon the tube J, bears at top against 
the shoulder &. ‘The short tubes A and / are shown in elevation and 
section in Figs. 6 and 7 respectively, and the coiled springs J, i, and 
m, are represented in elevation in Figs. 8, 9, and 10 respectively. The 
disc ¢ and rings A and J constitute an elastic support to the 
diaphragm a, which support permits of a greater range of motion in 
the elastic diaphragm without unduly straining the said elastic 
diaphragm than in gauges with elastic diaphragms of the ordinary 
construction. Fig. 11 represents in elevation the position of the 
disc ¢ and the short tubes 4 and J in the chamber g when there is no 
pressure exerted upon the elastic diaphragm beneath them; and 
Fig. 12 represents the position of the said dise ¢ and short tubes 
h and Jin the chamber g when the elastic diaphragm beneath them 
is pressed upon the said disc and short tubes. In the latter position 
the rod d is raised, and its motion transmitted through a rack and 
pinion to the index finger e on the graduated dial, and indicates 
thereon the pressure of the steam, as is well understood. In con- 
structing vacuum gauges according to this invention, the arrange- 
ment of parts represented in Fig, 2 is inverted, 





Tuer Gatway Line.—It appears that the irregularities in the service 
of the Galway American Steam Company have resulted in the with- 
drawal by the Government of the contract granted by Lord Derby's 
cabinet to Mr. Lever, under which a subsidy of between £70,000 
and £80,000 per annum was payable to that undertaking. After the 
warnings already given to the company the Chancellor of the Ex- 
chequer was bound to take this step. The directors allege that they 
are prepared to answer all the complaints of the post-office, but, 
although notwithstanding the discreditable and reckless character of 
the original grant, no one desires to see them harshly treated, it is 
difficult to conceive that they can raise any complaint that due con- 
sideration has not been shown to them. 


Tue Sea anno tHE Lanp.—About fifty years ago, when it was 
determined to erect a redoubt at Harwich, large quantities of stone 
were dredged up and carried away from the neighbourhood of the 
harbour—a proceeding which, after a time, had the unexpected 
result of removing the natural barrier to the stroke of the sea, and 
leaving the sand and shingle to be driven along the beach and 
deposited at the entrance of the harbour. Some years ago the 
Government determined to carry out a jetty for — ee to stop 
this process, but only 500 yards were executed, and it has now 
become manifest that the mischief is increasing. Captain Washington, 
hydographer to the Admiralty, reports that a large portion of Land- 
guard east beach, including two martello towers, built in 1808, and 
a part of a graveyard, has been swept away, while Landguard Point 
has advanced some 700 yards; and that the channel, in which there 
was a depth of 42 ft. at low water, is now a dry beach 6 ft. above 
high water, being a filling up of 60 ft. perpendicular—a rate of 
increase unknown, he believes, in any other part of the British isles. 
The extension of Landguard Point, which has averaged 12 yards 
a-year for many years, threatens in short to block up the entrance 
to this important harbour, which is reduced now to a width of little 
more than a cable’s length. Now Harwich must be of great use in 
case of another North Sea war; it is the only sheltered port between 
Sheerness and the Humber in which a coal depdt could be safel 
moored ; it is the entrance to the fast increasing port of Ipswich; it 
is also an important strategical point in the defence of the country. 
The north-eastern approach to the capital is one of the least 
defended, and the most open to attack. Captain Washington con- 
siders that the extension of the ty would no longer be efficacious, 
but he thinks a groyne in a different spot, about 300 yards in 
extent, and not costing more than £10,000 or £12,000, would effect 
the object in view. The subject has been referred by the Lords of 





the Admiralty to the Treasury for consideration. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE CHEMISTRY OF STEEL. 


Sir,—When a writer, after having penned nearly two columns of 
vituperative personal abuse, unrelieved by the slightest dash of wit 
or humour, and unredeemed by a single trace of logical argument, 
winds up his splenetic tirade by intimating that the subject of his 
animadversions is the very personification of an “English brute 
beast,” one is tempted to inquire who the anonymous writer may be, 
and why he is ashamed to sign his name to the elegant composition 
which has so gracefully and naturally emanated from his polished 
mind and facile pen. Is he “ Aut Cesar, aut nullus?” We all 
know that plain Jones, Brown, or Robinson, who by dint of hard 
cramming has with fear and trembling passed the collegiate ordeal, 
and has thus entitled himself to write “ Chymicus Regis. Coll. Lond.” 
after his proper name, may pass for a phenomenon of erudition and 
a chemical star of the first magnitude, so long as the simple fact of 
his being merely Jones, brown, or Robinson, does not transpire to 
vulgar ears, 

Is it even so with my friend “ Chymicus,” whom for Frevity’s sake 
I will call “C. R. C. L. 2” Disguised under the formidable signature 
of “Chymicus Regis. Coll. Lond.” he may be Professor Noad him- 
self, or merely some humble student who has ae chipped the shell 
of knowledge, and is about to burst gloriously forth as a full-fledged 
philosopher. “C, R. C. L.” has characterised my scribblings as 
interminable; this charge comes with a good grace from a writer 
who has just penned a letter three times the length of my communi- 
cation on the nitrogen theory. In a towering rage himself, 
“©. BR. C. L.” imagines that I also am full of fury and indignation— 
just as a drunken man will often tax sober men with being in a 
state of inebriety. his obliquity of judgment peculiarly afflicts the 
irritable class of writers to which my friend “ Chymicus” belongs. 
Let me proceed to propound some arguments for “ Chymicus” to 
refute if he can, or otherwise to stand confessed as an over-confident 
man fairly beaten at his own weapons. Chemistry, apart from 
chemical empiricism, is the most important of the sciences, as it is the 
most truthful and unerring. I have never levelled any remark 
against chemistry, but only against empiricism, which I have 
designated by what “C. R. C, L.” terms the “savage” epithets of 
quackery and humbug. Chemists tell us that nitrogen is an essential 
component ingredient in steel, Chemists also tell us that they can 
detect by analysis the presence of the simple and undecompounded 
elements or bases, where they exist, in combination with other 
matter, to an extent amounting to only one hundred thousandth part 
of a per cent. Chemists, then, can detect the presence of nitrogen in 
steel, and they can weigh, measure, or estimate its per centage. 
Why do they not at once silence all who cavil at the nitrogen 
doctrine, by proving the nitrogen to exist in the steel, and separating 
this well-known gas from the steel—if it is true, as the theorists 
assert, first, that it exists in the steel, and, secondly, that their refined 
analysis is equal to the detection of infinitesmal quantities of any un- 
decompounded base existing in combination with other matter ? 

The plain truth is this—chemical skill fails when applied to the 
analysis of iron and steel,and chemists do not like to confess this 
undeniable fact. They say that nitrogen is present in steel —they 
think it is—and they adduce plausible arguments to bolster up their 
pet theory, but the proof is as far off as ever. 

I think any man who, on the evidence of a more than doubtful 
experiment, announces to the world that he has discovered a law of 
nature and a great chemical or metallurgical fact, is, in plain 
English, an ass, whether he be M. Fremy or Robert Mushet, unless 
he can substantiate his theory by actual, visible, or tangible proofs. 
Many years ago I adopted Boussingault’s theory of silicon being the 
basis of good steel, and made a complete ass of myself by allowing 
theory and probabilities to usurp the place of facts and_ practical 
proofs. M. Fremy has just acted in a similar manner. Most men 
do at times, and it is no disparagement to M. Fremy’s talents or 
standing asa chemist that he has done so; and, without ‘eaving half 
a brick at him, as his elegant, but most unhappily anonymous, com- 
patriot suggests, I could in ten minutes convince M. Fremy that he 
has committed himself in this matter. 

M. Fremy’s experiment was this:—A heated knife-blade of steel 
was exposed for two hours to the action of a blast or current of 
hydrogen gas, and during the whole period of the experiment the 
knife-blade continued to emit the smell of ammonia. Now if the 
hydrogen gas wa, perfectly pure, and if the experiment took place 
in vacud, then I admit that the steel must have contained nitrogen, 
supposing that the:e really was a smell of ammonia. But as the 
ex) eriment did not take place in vacud, there was atmospheric air in 
contact with the heated knife-blade; there, was, therefore, decompo- 
sitio of a portion of that atmospheric air by the oxidation of the 
heated surface of the steel-blade, and therefore, also,a liberation of 
free nitrogen. Hence, since nitrogen was present from the decom- 
posed air, hydrogen from the blast directed upon the blade, and 
carbon in the blade itself, where is the necessity of assuming that the 
nitrogen necessary to produce the ammoniacal smell must have been 
preseut in the steel blade? Thus it is that shallow, hasty reasoners 
like my friend * Chymicus” impale themselves upon the horns of a 
dilemma, 

Again, in speaking of the pneumatic process invented by J. G. 
Martien, and slightly modified by Mr. Bessemer, “C. R.'C. 1.” 
observes that the nitrogen forced into the melted cast-iron cannot 
combine with either the iron or carbon present, because the accom- 

vanying oxygen destroys all such combinations. I fear my friend 
oe again got involved in a dilemma, his chemical erudition ‘and my 
chemical ignorance notwithstanding. Such is the affinity of nitrogen 
for steel, that, say the advocates of the nitrogen theory, steel cannot 
exist without nitrogen; but the Bessemer metal is steel most 
unquestionably, though not of good quality, ergo, it must contain 
nitrogen; but this, says “C. R. C. L.,” is impossible under the ecir- 
cumstances. Here is a reductio ad absurdum which I should like to 
see “C.K. C. L.” able to explain away. 

When atmospheric air is forced through melted cast-iron, the air 
is decomposed rapidly by the iron, and more slowly by tie earbon 
of the metal, and, of course, nitrogen is set free. Now though it will 
be admitted that steel can exist without oxygen being combined 
with it, yet by M. Fremy’s grand law of metallurgy steel cannot 
exist Without nitrogen; and yet the nitrogen which remains, after 
the oxygen with which it was combined in the state of atmospheric 
air has been consumed and entered into combination with the iron 
and curbon of the metal, and which nitrogen, by virtue of its specitic 
gravity, passes upwards through the melted iron and carbon, will not 
vouclisale to combine therewith to constitute steel of an extra- 
ordinary excellence of quality. The affinity of oxygen for iron is 
very great and unmistakably evident, but this affinity falls far 
shoit of the alleged affinity of nitrogen for steel; for iron exists 
quite well uncombined with oxygen, whilst steel, we are told, cannot 
Le realised at all except in combination with nitrogen. 

To illustrate the erroneous ideas indulged in by those who write 
about what they do not understand, I may observe that *C. R. C.L.” 
informs us that melting-pots are closed not to exclude the nitrogen, 
but the ogygen. We learn from this, according to our oracle, 
“CO. R.C. L.,” that a melting-pot surrounded by, and buried in, a 
mass of intensely-ignited coke fuel, is at the same time miraculously 
enveloped by an atmosphere of oxygen, or, at least, of undecomposed 
—— air, and that a lid or cover is placed on the crucible to 
exclude this intrusive oxygen. But grant for a moment that oxygen 
exists surrounding the mouth of the pot,and unacted upon by the 
ignited carbon it has passed through, still, surely, some nitrogen 
must also be there too, for some air must be decomposed by the fuel, 
and some nitrogen must be set free. Then since by the great 
metallurgical law of M. Fremy steel has a greater affinity for nitrogen 
than for oxygen, why should the latter offer to molest the steel in the 
presence of the former; and if nitrogen be good for the steel, why 
put a lid on the pot to exclude the grand desideratum of all good 











steel? As a further evidence of “C. R. C. L.’s” ignorance of the 
subject on which he writes, he affirms that materials when put into 
the melting-pot are already carbonised and nitrogenised. It is plain 
he thinks no cast steel is made except by melting converted steel. 
Now immense quantities of steel are made in Sheffield by melting 
bar-iron, and I myself never melt any converted steel at all, except 
for experiment. My steel is all made from iron which, by the new 
great law, does not contain bicarburet of nitrogen when introduced 
into the melting-pot. 

have not, as “CO. R. C. L.” intimates, any grand forthcoming 
projects. My discoveries are already before the public, and they 
will beacknowledged and appreciated when M. Fremy, “C. R. C. L.”” 
and even King’s College itself are forgotten. 

As to the name I gave my steel of “ cyanogen steel,” I suppose 
men are free to name their bantlings as they please. As to the 
cyanogen theory of Messrs. Binks, Fremy, &c., having any counec- 
tion with my discoveries, or being in any way an obstacle or a 
stumbling-block in my way, I am certain this cannot be the case. I 
publicly invited Mr. Binks to come and see for himself that I was 
not in any way trespassing upon his discoveries, and I invite any 
other inventor who may think I am taking a leaf out of his book to 
come and be disabused of his error. I advance nothing but what | 
am ready to prove before any tribunal—practical or scientific—in 
the universe; and the more rigid the scrutiny and the more exact- 
ing the tests the better I shall be pleased. 

I invite “C. R. C. L.,” though he has written nearly two columns 
to prove me an unmitigated ass, to come and see how steel is prac- 
tically made without any of the nitrogen humbug. If his object 
really is to learn he will avail himself of my cordial offer. Lf his 
object is merely to cavil at what he does not comprehend he does 
not, of course. wish to be undeceived. 

! think that in attacking me with such gusto my friend “ Chymicus” 
would have shown better taste had he abstained from his remarks 
respecting Mr. David Mushet, my late father. l’ersonalities, when 
indulged in, should, at all events, be confined to the living, and 
ought not to be levelled against those who are dead. My late father 
(1 once more sound the cuckoo note which gives so much umbrage 
to the retined mind and sensitive delicacy of * C. R. C, L.") did more 
by his discoveries in iron and steel to enrich manufacturers, create 
employment, and extend the wealth and enterprise of nations, than 
any other inventor who ever existed, except Henry Cort, and even 
Cort’s labours would have remained comparatively barren in their 
effects but for the mass of knowledge, discovery, and experience 
which my father imparted to the metallurgical world. This ought, 
at all events, to have secured him from being disrespectfully alluded 
to by a writer who is either ashamed or afraid to sign his name to 
his anonymous scribblings. 

There was a mystery connected with steel making which had to 
be solved, and which, according to M. le Play, the eminent French 
Ingenieur des Mines, had baftled the wisdom and skill of all the 
chemists and metallurgists of Europe for more than a century, “a 
mystery,” says M. le Play, “so profound and inexplicable that no man 
would be wise who, after so many failures, should attempt its 
solution.” Rejecting theory and learned conjectures, 1 made some 
simple deductions from natural phenomena, and the mystery was 
solved, as, indeed, it might have been long ago if scientific men were 
not so prone to rely upon their own abilities rather than upon simple 
natural facts open to every observer, ‘That mine is the true theory 
is manifest, because the carrying out of the theory in practice solves all 
the difficulties which have hitherto beset the steei maker, and 
perplexed him by their apparently inexplicable paradoxes. 

When the Bessemer process is thoroughly known, it will appear 
that it was invented by J. G. Martien, and perfected by R. Mushet. 
I have not the least desire to check the researches which interest the 
French Academy of Sciences, and if the investigation of the problem 
of “Given a goose, sleeping upon one leg, to assign a reason for its 
doing so” interests any learned body, they are weleome to pursue 
the subject with all the zeal which science can summon to their aid. 
I would not even wish that M. Fremy should for a moment stay the 
course of his most extraordinary experiments to waste a thought 
upon the bete brute Anglaise of the Forest of Dean. 

Yeur corrcspondent * A Frenchman” should get his pshawing 
English friend to revise his communications ere they appear in print. 
From the construction of his letter, it seems that an ass is an arg 

































meut, and that his distinguished countryman is incapable of using | 


any other. 


“The manners of the mining districts” are, no doubt, | 


ruce in comparison with those which distinguish the polished denizens | 


of more favoured districts, but, be that as it may, 1 should have been 
ashamed to sign my name to anything so vile and base as the ribald, 
scurrilous abuse lavished by the enlightened free press of England 
upon the wise and powerful ruler of the French nation, the only 
true and faithful ally that England ever had. I am content to be of 
the “ mining districts,” and to call a man an ass good humouredly 
when he makes an ass of himself, but calumny and detractive abuse 
I leave to the enlightened censors of the civilised world. 

f M. Fremy feels aggrieved at my remarks he ean take his own 
part, and needs no anonymous Monsieur Frog-feather-legs to take 
up the cudgels for him. I respect M. Fremy as a clever chemist, 
but I do not respect the errors into which he has fallen. 

Coleford, 20th May, 1861. Rosert Mvsnet. 


Sir,—As a subscriber who values the space allotted to corre- 
spondents in your journal, permit me, through its columns, to 
appeal to some of them who abuse the privilege accorded by decry- 
ing each other's writings as such—by attempting, in fact, to write 
each other down—instead of endeavouring to elicit or contribute 
information on the subject under discussion. ‘lake as a notable 
example the effusion of * Chymicus Regis Coll: Lond.,” occupying 
acolumn and a half in your last. Its paragraphs taken seriatim, 
and divested of verbosity and ill-nature, simply amount to this :— 

By paragraph 1, “ Chymicus Regis Coll: Lond:” expected Mr. 
Mushet would write on the nitrogen theory of steel ; 2. States that 
Mr. Mushet, having done so, disapproves of the new theory; 3. 
States nothing; 4. That Mr. Mushet is fond of writing on similar 
subjects and does so with the confidence of one who understands 
them, but complains that he indulges in personality; 5. That Mr. 
Mushet appears to respect the opinion of his late father, and deems 
it worthy the respect of others—also that his own researches tend to 
disprove the theory in question; 6, Suggests the possibility of Mr. 
Mushet’s being fallible notwithstanding his father’s teaching ; 7. 
Imagines that Mr. Mushet loses his temper at mention of the nitrogen 
theory; 8 Asserts that Mr. Mushet holds the true theory of steel- 
making to be old, and that he has merely written on the subject to 
announce a new discovery of his own in the practice; 9. That Mr. 
Mushet attaches more importance to long-aequired experience than 
to theory—meaning the present unsettled hypothesis; 10. That Mr. 
Mushet acquired his knowledge of Greek trom books, and should 
have preferred three words to one for distinguishing his steel ; 11. 
Asks why he did se; Asseris that Mr. Mushet proffers three 
proofs of unsupported assertion; 13, That “ Chymicus Regis Coll: 
Lond:” does not clearly understand Mr. Mushet’s description of 
the tinest proof, but that it is false and involves a chemical 
error; and, further, that Mr. Mushet’s jokes are not up 
the standard of “Chymicus Regis Coll: Lond:” 14. Treats 
of Mr. Mushet’s illustration needless, since steel acquires 
its nitrogen previous to conversion into cast-steel; 15. That 
Bessemer's metal, without nitrogen previously acquired, becomes 
cast-steel, when similarly treated, notwithstanding; 16. Predicts 
that Mr. Mushet cannot produce steel without nitrogen; 17. Con- 
demns Mr. Mushet for supposing a French chemist could be fal- 
lible ; 18. Inquires if Mr. Mushet believes his opinions would check 
research in the French Institute; 19. Supposes a French savant 
would consider the Englishman an ignorant brute who expressed 
an opinion adverse to his own, and illustrated it with an asinine 
simile. 

Thus, only in paragraphs 13, 14, and 15 does “ Chymicus, &c.,.” 
attempt to throw light upon the discussion—with what success let 
each judge for himself—the rest being personal abuse and “ oracular ” 
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predictions, such as he himself affects to condemn in Mr. Mushet, 

and, under any circumstances, were better omitted; but, as between 

an unknown, anonymous student at college and one of the best—if 

not the best—of our steel manufacturers, the contest is absurdly 

unequal and singularly void of interest. A Svpscriper. 
Newcastle-on-Tyne, May 18th, 1861. 


THE CHEMISTRY OF STEEL EXPLAINED. 


Sir,—I think Mr. Mushet is too hasty in coming to the conclusion 
that cyanogen + is not essential in good steel. Now, after he has been 
puffing his cyanogen steel this last twelve months he turns round 
and gives his customers to understand they have been duped, 
because there is no cyanogen steel. At this present time there are 
some of the first chemists of the day proving that nitrogen plays 
a most important part in iron and steel, and when they have 
proved, and the trade is convinced of it, whatever will all Mr. 
Mushet’s experience amount to? I am surprised at Mr. Mushet 
talking about nitrogen getting into the pots through cracks and bad 
lids; when the pots are cracked, or the lids bad, the nitrogen escapes 
out, instead of going in: therefore it is the loss of nitrogen which 
causes bad steel. When iron is made in the blast furnace there is 
more nitrogen passes through it than any other gas. If the melted 
metal is run into chilled moulds, so as to cool and contract the pores, 
and keep in all the gases, the iron will be hard and white; but run 
some of the same metal into sand, and let it cool slow and the gases 
evaporate, and the iron will be soft and dark grey—the carbon will 
show its colour. Now, will Mr. Mushet explain what it was that 
overpowered the carbon, and showed the white colour when the iron 
was cooled quick, because if that same iron is melted again, and 
cooled slow, the white colour will go, and the dark carbon show 
itself; it cannot be oxygen, for that has an affinity for iron, and will 
not leave it in cooling. If I take a dark fibrous bar of irop and con- 
vert it in a bed of charcoal, it will become hard and white. Now the 
question is, will charcoal make it white ?—it makes cast iron dark. 
It is well known the charcoal contains a large amount of nitrogen in 
its pores. Again, if I put a bar of iron in the sinith’s fire, and keep 
blowing atmospheric air into it until it is what they term burnt iron, 
it becomes very hard and of a light colour. When a heat of iron is 
got very hot in the furnace, and then let the fire burn very low on 
the bz so as to admit a large amount of air to pass over the iron, 
the latter becomes just like that which was burnt in the smith’s fire. 
When chemists make the nitride of iron it is just such another sub- 
stance, hard and white; when it is made by lottger’s method, with 
sal ammuoniac, it is as hard as steel and as brittle as glass. 

Let Mr. Mushet take about 20 1b. of very soft iron turnings, put 
them in the melting-pot, and sufficient fuel to melt them; the result 
will be soft iron. He must not use charcoal, for that contains atmo- 
spheric air in its pores; therefore he puts nitrogen in the pot. 
Repeat the experiment, and put along with wood some leather, or 
asses’ hoofs and toe-nails, or anything that contains nitrogen, and 
that soft iron will come out steel. As regards ammonia, put a 
bar of iron into a tube, and keep the latter red-hot for about forty 
hours, and pass ammoniacal gas through it; both the bar of iron 
and the inside of the tube will become steel. Mr. Mushet talks about 
the good old-fashioned cast-steel prepared from first marks of 
Swedish iron with exclusion of nitrogen. Why, that contains more 
nitrogen than any other iron—for this reason, it is made with char- 
coal, and the ash from that forms such a strong base in the furnace 
that cyanogen is formed in large quantities. 1 have Swedish bars 
now in our works; and if I break one into small pieces I can see 
the blue spots all through it, especially with the microscope ; those 
spots were made with cyanogen, and that is the cause of Swedish 
iron making the best steel. WituiaM Corserr. 

Clayton, near Manchester, May 20th, 1861. 











STEAMSHIP ECONOMY. 


Sm,—On Saturday last I was invited on board the Minos steam 
yacht, belonging to C. H. Smith, Esq., of this place, during her 
trial trip in the bay, and as the results were highly satisfactory I 
have much pleasure in communicating them to you, more parti- 
eularly as she is fitted with Turner's patent metallic surface con- 
denser, and his other important improvements for economising fuel 
and reducing the cost of steam power toa minimum. The dimen- 
sions of the engines are as follow :— 


Diameter of cylinders .. .. sc of of of Sé4in 
Length of stroke i eee. <2 « « 2 Bh 
Diameter of wheels (feathering) .. .. .. «. 14 ft. 


No. of cylinders (oscillating) .. .. .. «. «« 2 ,, 
No. of boilers (cylindrical) « 
Length of boilers 
Diameter Of do... 2s sc oc of 0 o 
Fire grate aren 1. «2 oc co ce ce 
Heating surface .. 
Safety valves weighed .. .. +» «+ 655 1b. per sq. in, 

The boilers are made to work safely at 150 Ib., if required. 
Cooling surface in condenser, 500 ft.; cylinder surrounded with 
steam jackets, and fitted with cut-off valves. The trial lasted three 
hours, during which time the engines made thirty revolutions per 
minute; steam cut off at one-eighth nearly; vacuum, 20 in. The 
pumps, which are of the ordinary size and construction, returned 
the whole of the condensed fresh water to the boilers at a tempera- 
ture of about 180 deg., the water in the gauge glasses not varying 
an eighth of an inch during the trial, and no water was taken to the 
sea during the run. 

The consumption of fuel will not exceed 25 ewt. per twelve hours, 
or 2 ewt. per hour; the boilers are constructed to work safely with 
salt water, should it be required in case of accident, which salt 
water when used is always supplied through the condenser. Where 
it is raised to a temperature of 180 deg., but unless a rupture in the 
metallic condenser or a waste of steam from leaking joints occurs, 
it would not be required. I find a very important provision made 
in the condenser, é.e., it can be used as an ordinary jet condenser, 
and that without stopping the engines; one system can be changed 
for the other. Thus, if from any accident (and the worst possible) 
viz., the whole of the tubes in the condenser were to collapse, or 
become injured in any way, the system of condensing could be 
changed without stopping the engines or occasioning any other in- 
convenience than slightly increasing the consumption of fuel. I find 
the arrangements and construction is very simple. With all other 
systems of surface condensing with which I was before acquainted, 
I tind bevel gearing, stir-abouts, auxiliary engines for driving these, 
or a multiplicity of pumps, for forcing water in, through, and others 
for drawing the salt water out of the condenser, but no such com- 
plexity is to be found here; no more pumps are required than in 
Penn's ordipary oscillating engines, but which same pumps are 
considerably reduced in size and proportion. Another feature in 
the condenser, which was very clearly explained to me, and which, 
in my opinion, must ultimately prove the system superior to any 
other with packing joints of india-rubber, or other elastic substance, 
the expansion joints in this system are metallic, and never require 
re-packing: yet every tube is free to slide through the upper plate 
to any expansion or contraction, and this joint has been proved 
tight against a pressure of 100 Ib. to the square inch, when the 
difference in the expansion and contraction of the tube and water 
easing of thick iron has been 3; in., and the time occupied in this 
expansion, after the admission of steam, does not exceed fifteen 
seconds; the contraction to the same extent is much more sudden on 
the admission of cold water. These are facts adduced from careful 
experiments by the inventor of this system, and which, no doubt, 
will prove interesting to many of your readers connected with this 
branch of engineering. Having been engaged as engineer of sea- 
going steamers at home and abroad for several years, I have been 
enabled to form an idea of the immense value a perfect system of 
surface condensation, combined with superheating, would prove to 
our steamship owners, and not only to them but to every individual 
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* As cyanogen is understood in different senses, we must remind Mr. 
Corbett that Mr. Mushet only denies the alleged virtue of nitrogen in steel. 
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in this and other countries who have to contribute to the purchase 
of the many thousands of tons of coal supplied to and consumed by 
the several steam navies. 

I trust, Sir, the importance of the subject, which is occupying, at 
the present time, the minds of some of our able engineers, will 
be a sufficient apology for the length of my report and obser- 
vations, and which, I trust, will insure its insertion in THE 
ENGINEER. Georce A. CATER. 

Swansea, May 16th, 1861. 


GRAVATT’S ADJUSTMENT OF THE DUMPY LEVEL. 


Smr,—Your correspondent, “ T. B.,” in noticing my letter, which 
appeared in THe Enorneer of the 3rd inst., on the subject of 
Mr. Gravatt’s adjustment of the dumpy level, has exhibited his 
inexperience in dealing with matters of controversy by launching 
into an attack upon my want of knowledge and understanding, as 
to the matter in debate ; and in bringing his letter to a close he has 
been similarly unfortunate in attempting to explain to Mr. C. P. 
Cotton (who, if I am not mistaken, is a mathematician of no 
ordinary ability) “ What is understood by collimation.” 

How so strange a confusion between question and answer could 
have been arrived at it is difficult to comprehend except upen an 
assumption which the courtesy due to fair discussion forbids my 
adopting. 

In the present day when problems are not admitted as dogmatical 
truths, until the entire train of reasoning by which they are 
arrived at is forthcoming, it is of no use attempting to establish as 
an indisputable fact a mathematical question, the truth of which has 
been assailed without giving the proofs of its accuracy. 

I beg, therefore, to suggest to “ T. B.” that he restrict himself to 
the disputed points, proving his assertions as he goes along, and not 
to occupy space in your columns with mere abstract statements, and 
that he should treat the matter as a mathematical question, the 
truth of which it is desirable to establish, and apart from that 
spirit of intolerance in discussion which is too often adopted as a 
cloak to conceal the want of better grounds of defence. As the 
greater portion of “ T. B.’s” letter is taken up with a reiteration 
of Mr. Gravatt’s instructions for adjusting a level, and the corre- 
sponding information usually given in books on the use of 
instruments, it throws no new light on the subject, and calls for no 
present remark. Apart from this, however, he has put forward but 
three points, each of which requires examination, viz. :— 

1st. The statement that I had fallen into a serious error in 
assuming the readings A”, B”, and ©”, to be respectively 8y, ft., 
Typ ft., and 6y, ft. 

2nd. The supposed case in which equation (1) would prove the 
instrument to be out of adjustment. 

3rd, The attempt to explain the term collimation at the end of his 
letter. 

With regard to No. 1, if the error be a serious one, nothing can 
be easier than to show it, and this I request “T’. b.” todo; assuming 
the error of A” he must prove the errors of B” and C”, as given by 
me, are not sufficiently exact for practical purposes. In doing so he 
will have an opportunity of developing the optical laws which 
influence the matter. 

As to the second point, where it is stated “ Suppose it had read 
(c, m,) = 6°62, then equation (1) would give 3°84 = 3°74, which is 
not true, indicating the level to be out of truth.” This certainly is 
a strange mode of reasoning, and affords a very easy way of 
escape from controversial difficulties, if only the rules of logical 
deduction would admit of its being adopted. Can “ T. B.” suppose 
for a moment that he will be allowed to assume the question at 
issue, as he has done above, or that his communication should meet 
with only a superficial glance to induce him to believe that so flagrant 
an error should escape detection? Upon what tenable hypothesis 
can he assume the reading (¢, m) to be incorrect and all the rest 
correct? It must be apparent to every reader that the obvious 
conclusion to be arrived at is, if one reading be assumed incorrect, 
the others must also be incorrect, and the amount of their errors 
cannot be assumed, but must be calculated from the data furnished 
by the first assumption; without this “'T. B.” might at pleasure 
assume such figures as would prove the instrument to be in or out of 
adjustment according to the necessities of his case, and if he rejects 
the manner in which I estimated these errors it rests with him to 
establish the correct method. 

The third point deserving of notice is the statement that “Actually 
the line i, 0, n, is a curve parallel to the earth’s surface, and therefore 
the line 2, k, m, is also a curve, and known as the spiral of Archi- 
medes,” &c. This deduction is completely erroneous, as the curved 
line of sight from an object to the telescope does not follow as a 
direct inference from the form of the earth, as would appear from the 
reasoning adopted; but, from the optical law that a ray of light in 
passing from a rarer to a denser medium is refracted more nearly to 
a perpendicular to the surface of such medium. Were it not for this, 
the line i, &,m, would be a straight one, and tangent to the curve 
i, o, n, if the instrument were level. 

With regard to the false readings given when the instrument is 
out of adjustment, as to collimation, “T. B.” would appear to under- 
stand the subject quite clearly; but, as he has merely given the 
conventional statement of the effects produced by the motion of the 
tube of the telescope, it is of little help to the matter in hand. 

Let him give the process of investigation by which he has arrived 
at a solution, at once so satisfactory and convincing to himself, and 
also what the values of the deviation from the line i, k, m, caused by 
the drawing in and out of the sliding tube actually are, and your 
readers will then be enabled to judge whether the system is unas- 
sailable or not. 

The letter I have noticed ends by saying, “ but when adjusted by 
Mr. Gravatt’s method the error will not exceed yg455 of a foot, at 
a distance of “ten or twelve chains.” So great a flourish of 
accuracy is to practical minds rather a suspicious feature in the case, 
more especially as it asserts this method of adjustment to have ten 
times the accuracy which Mr. Gravatt himself claimed for it. 

I charitably assume that “ T. B.” has arrived at this conclusion by 
indisputable calculations (as the amount of error is too small to have 
been measured by direct experiment) but until he has produced such 
calculations he must not be surprised if the correctness of his state- 
ments is not admitted as proved. 

Your correspondent “ W. Geo. L.,” while approving of my views 
in the case I instanced, suggests that if the third reading were taken 
between c and 8, instead of beyond the pegs, that a sufficiently per- 
ceptible error would be found; and, further, that “the formula 
A” — A’= B” — B’ = C” — C’ holds, in any position of the level.” 
I must, however, remind him that the formula which I have assailed 
is that of Mr. Gravatt, usually given in books, and is 0” — C’ — 
(A"— A) =2 { (B” — B’) —(A” — A) 
setting up of the instrument is beyond the pegs. 
_ With regard to the formula (A” — A’) =(B/f—- B) = (C”— 09), 
its approximate accuracy is, in my opinion, self-evident, as is also that 
of the two-stave system (A” — A’) = (B” — B’), 

To return to the case proposed of placing the instrument the third 
time between the pegs 6 and c. My principal objection to it is that 
it is not a sufficiently satisfactory test: for, if we assume the error 
to be y45 of a foot on the staff C placed 20 ft. from the instrument, 
then the errors of the readings on the pegs b and a will be re- 
spectively yZ5 and yi; of a foot, and we would have C” = 6-01, 
Bb” = 6-09, and C” = 6°19 and 1/1 = 2 x 109 — 1:19 = 0°99, 

This indicated error being so small, doubts might easily be enter- 
‘ained as to whether it arose from incorrectness in reading the 
distant staff A or was due to the instrument; whereas, if we com- 
pare with this the simple formula (A” — A’ = B” — B’), mentioned 
by “W. Geo. L.,” and for the sake of example take the readings we 
have already obtained on A and B (rejecting those on C), and apply 
them to it, we get 1:19 = 1-09, indicating at once a very perceptible 
discrepancy of y; of a foot, which would become still more apparent 
when treated in the manner he describes. 

The question at issue is in reality a very simple one, and I trust I 
will be excused if I sum it up in a few words 


where the third 





The engineering profession is asked to place implicit confidence in 
a system for adjusting an instrument which professes to give very 
accurate results. In return, is it too much to ask for the production 
of the calculations by which its truth is established ? 

I would not willingly have trespassed at such length upon your 
valuable space, but my object is to endeavour to procure fair dis- 
cussion for a question which I have long wished to see settled on a 
more satisfactory foundation than it appears at present to rest 
upon. . Cc. E 





DYNAMICAL EFFECT OF FALLING BODIES, 

Sir,—Your last number has a paper under this head extracted from 
the Scientific American; but instead of throwing any light upon a 
difficult subject, and one on which a large amount of ignorance 
prevails, even amongst professed engineers, the experiments recorded 
and the calculations deduced only tend to “ darken counsel by words 
without knowledge.” What does the writer mean by such vague 
expressions as these—“ The measure of impact” and “dynamical 
effect” as applied to percussion? Had he in using them any clear 
notion in his own mind of what he intended to convey? or is he 
aware that the very same experiments tried with a spring of different 
temper, or greater or less rigidity, or of a greater or less range, or 
with the resistance created in any other way, would give perfectly 
different results. 

I suppose it will be generally admitted that the measure of power 
is “weight multiplied into height.” Let us examine the tabulated 
experiments by this rule, and we find :— 


Poied aling Space fallen 
Weight of falling through in 


Effect said to 


Trt — 
Units of power expended be produced 


body in Ibs. ft. in raising the weight. in lbs. 
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Here we find that experiment A consumed a power of ‘5, and pro- 
duced a result of 25°; experiment B consumed the same power, *5, 
and produced a result 17:75; in like manner C, at an expense of 
power = 2, produces a result equal to 5"; and D, with the same 
expenditure of power produces a result 71-5, more than 50 per cent. 
greater. Will Mr. C. H, Haswell tell us what becomes of the 
difference, as, according to his mode of measurement, it would not 
be difficult, by an ingenious arrangement of falling weights, to 
create power. Another illustration will show the utter absurdity of 
comparing the effect of weight and impact:—Take a beam 10 ft. 
long, load it with as much as it will bear uninjured, and note the 
weight carried ; remove the load, and give it a blow from a height of 
10 ft. with the greatest weight it can receive uninjured ; then refix 
it on bearings only 4 ft. apart, and we shall find it will carry double 
the load, but that its power to resist impact is greatly decreased ; 
again, a dead weight of 50 tons on the head of a pile may produce 
absolutely no effect, but the addition of a single pound may cause it 
to sink 20 ft., and a weight of 1 ton falling 10 ft. may produce no 
downward motion whatever in the pile, although a weight of 21 cwt. 
falling the same distance may cause motion at every blow. Will 
Mr. Haswell be good enough to calculate by his rule and inform your 
readers “the dynamical effect” and “ the measure of impact” in each 
of the foregoing cases, and then explain what he means by these 
terms. We frequently read of ponderous hammers being erected, 
and the newspaper paragraphs inform their readers that the blow of 
the hammer is “equal to so many tons,” and people who ought to 
know better express themselves in the same way. Can you tell us 
what they mean ?—how equal? in what way? <A yard is equal to 
3 ft. because it contains them, a gallon is equal to four quarts for 
the same reason; but how can a blow be equal to a weight? We 
might as well compare a thunder-storm and an earthquake, because 
both will throw down a building. R 
Bath, 20th May, 1861. 


DOUBLE CYLINDER AND SINGLE CYLINDER ENGINES. 

Sir,—In your impression of the 17th inst. I notice a communica- 
tion from “ An Observer,” in which he doubts the possibility of 
single-cylinder marine engines working as economically as combined 
(or double) cylinders. A case has recently occurred here testing the 
merits of both arrangements of engines, the particulars of which 
I send for the information of “ An Observer :"— 

In December, 1856, a screw steamer 159°7 ft. long, 20-1 ft. broad, 
12°5 ft. deep, 295-14 tons gross, and 239°49 tons register was fitted at 
this port for the Mediterranean trade with combined (trunk) engines, 
two cylinders, 9} in. diameter, and two 3U-in, diameter, all 18-in. 
stroke; the boiler was of the spiral flue class, loaded to 21 Ib. per 
square inch. 

In December last the engines and boiler were taken out, and 
replaced with a pair of ordinary direct-acting inverted cylinder 
engines 22 in, diameter and 22-in. stroke ; also an ordinary horizontal 
tubular boiler, loaded to 25 Ib. per square inch. The vessel has made 
three successful voyages with the new engines. The result is that 
the vessel's speed is increased about one knot an hour, and the con- 
sumption of fuel is 10 cwt. per day less with the present than with 
the patent engines. Q E. D. 

Glasgow, 21st May, 1861. 











PATENT TRIBUNALS. 


Sm,—So long a time having elapsed since the appearance of my 
last letter, it seems necessary to recall to the recollection of your 
readers that, previous to my recent illness, I was considering the 
objections that are frequently taken to arbitrations as compared with 
ordinary trials in a court of law. My object was to show that the 
objections have no force when tested by the circumstances relating 
to patent tribunals. The judges themselves — in no ve 
measured terms, of the insufficiency of ordinary legal proceedings 
to deal with the specialities of patent cases, and surely it is reason- 
able to accept their evidence on the point. We are not, therefore, to 
consider the existing mode of trying patent causes in any other 
light than as convicted of insufficiency. 

Now the objection which I intend to consider at present is that 
which alleges that in arbitrations the law of the arbitrators is 
usually bad, and consequently nothing is settled. 

This objection relates generally to commercial arbitrations, and 
may have some truth in it when so applied, because it is quite con- 
ceivable that commercial men are not much of lawyers. But then it is 
also to be observed thatcommercial men charge lawyers with practically 
encouraging fraud by their refinements in law, when applied to 
commercial cases. And both the positions may be true—that the 
law of commercial men is bad, and that the over-refinements of 
lawyers work badly in coramercial matters. 

Still, however, even supposing that the objection would hold good 
as to commercial arbitrations, it does not follow that it would as to 
scientific arbitrations of the nature required to settle patent ques- 
tions. There isthis important distinction between the two cases— 
whereas a commercial man, in the usual practice of his business, has 
nothing to do with law, and, in fact, receives a training which 
naturally unfits him for appreciating legal niceties, the patent agent 
is in the constant habit of dealing with questions of patent law— 
indeed, his whole practice has a connection with it. No man is com- 
petent to manage patent business who is not practically acquainted 
with patent law in its essential characteristics, and this acquaintance 
is not to be obtained without considerable experience. ‘The practi- 
tioner in this line then becomes trained in the branch of law relating 
to patents, which gives him an aptitude for legal points not possessed 
by the commercial man. 

But the lawyer may press the objection, and assert that the patent 
ageut is likely to make mistakes in law because his knowledge of it 
is so limited. This objection would be valid if the patent agent, 
acting as arbitrator, were required to take the place of a judge and 
to deal with all the points of law often mixed up with a patent case 
in a court of law. As, however, he is only required to deal with 
matters with which his practice has rendered him familiar, the 





objection is not valid. And this brings me to state what are the 
matters of law which an arbitrator would have to deal with. 

He would mainly have to deal with the questions relating to the 
specification. ‘That is to say, he would have first to determine what 
invention was contained in the specification as a legal instrument. 
Instead of deferring this point, as usual in courts of law, he would 
naturally consider it first, knowing it to be the starting point in the 
consideration of the whole matter between the parties. In order to 
do this satisfactorily he must be practically acquainted with the 
principles of law settled by former Sdtun, and must know how to 
apply them. Then he would have to consider the objections to the 
patent for the invention thus defined; as, for instance, against the 
novelty of the invention when compared with previous practice, or 
with a prior specification, or with any other kind of publication. 
For this purpose he must know how to apply the principles of 
law that have governed previous analogous cases. Then would 
come the question of infringement, and he would have to settle 
whether or not the invention as “described and ascertained ” in 
the specification was really invaded by the acts of the alleged in- 
fringer of the patent. 

These three questions are in substance those which would usually 
have to be dealt with on the specification, viz..—1, What inven- 
tion is really specified in an intelligible manner? 2. Is the in- 
vention so specified new for aught that is alleged to the contrary? 
3. Has the new invention so specified been put in practice by the 
alleged infringer ? 

Now what reason is there to expect bad law from an arbitrator 
experienced in patent practice in settling the points involved in these 
three questions? After making due allowance for human fallibility, 
what reason is there to doubt the general soundness, in point of 
law, of the decisions that might be obtained from competent arbi- 
trators in such cases as these? They might leave many incidental 
points of law untouched that a judge is often required to pronounce 
an opinion upon; but this would only leave what they had decided 
in a clearer form, When the essential points in a case are clearly 
settled, it is much more difficult for interested parties to prolong the 
legal proceedings. And besides this, such clear settlement is likely 
to prove useful as a guide in future cases, It has a tendency to 
throw light into dark places. 

It is ever to be borne in mind that a knowl of essential patent 
law consists in the apprehension of the principles on which specifi- 
cations ought to be construed, and the novelty of the inventions 
determined, And notwithstanding the complexities and difficulties 
in the way of arriving at a clear decision of a case in a court of 
law, we are happily in possession of many valuable decisions esta- 
blishing principles of essential patent law applicable to all cases, 
Patent law, in this sense, is capable of being expanded so as to 
include any case that can arise in any state of development of manu- 
factures, however far advanced, No fresh statute law is required for 
this purpose. 

All that is wanted is a provision for bringing the knowledge of 
competent persons to bear directly on the mixed legal and scientific 
points required to be settled. Various attempts have bee. made by 
writers to detine with more accuracy (as they have thought) the 
subject matters of patents than the words of tie ovig.ual statute con- 
tain. But what has been gained by the attempt? So far as I am 
aware, nothing. And 1 have heard that this was the expressed 
opinion of at least one Attorney-General (the late Sir John Jervis), 
alter much experience. ‘The words “any manner of new manufac- 
tures, which others at the time of making the letters patent shall 
not use,” when expanded by the various comments of the judges, 
supply us with a body of legal doctrine susceptible of application to 
any conceivable case. 

1 have not thought it necessary to refer to points of law contained 
in the “ Patent Law Amendment Act, 1852,” as it will be readily 
understood by those at all conversant with the subject that they 
relate mainly to what may be called patent practice as distinguished 
from patent law. And it is hardly to be expected that the objection 
would be taken to arbitrators of the kind referred to on points of 
practice. But there is one point of a different nature that ought to 
he mentioned. I mean that relating to the provisivnal specification. 
This, however, and the comparison of the ordinary trials in courts 
of law, with arbitrations with reference to the present objection 
taken to the latter deferred to a future letter. 

Wituiam Spence, Assoc. Inst. C.E. 

50, Chancery-lane, W.C., 22nd May, 1861. 








New Frencu Ocean Maw Lives.—The Imperial Government of 
France determined, some time since, to open up lines of ocean mail 
services, and the comprehensive scheme is about to receive its fulfil- 
ment. Already the monthly line of Brazilian steamers is in full 
operation, and the China and American is about to be inaugurated. 
‘The Messageries Imperiales obtained the concession for the Brazi- 
lian subsidy; and the same company, it is expected, will receive 
this Eastern subvention, The latter scheme is thus described :— The 
company eugages to serve for twenty-four years the line from Suez 
to China, with a branch to Reunion, and the French, Dutch, and 
Spanish East Indies. This service comprises a principal line and 
five branches. The principal one will start once a month from Suez 
by Aden, Point de Galle, Penang, Singapare, and Segon, maki 
annual distance run over of 45,4 0 marine leagues. The contract 
comes into operation in three years from the date of the concession, 
at which time the company must have twelve steamers afloat, four 
of from 4v0 to 5v0-horse power, and eight of 228-horse power. The 
terms with the company are exceedingly liberal, They are to re- 
ceive £240,000 per annum for a monthly service throughout the 
line; to be paid a premium of £75,000; and the company will be 
further assisted by a loan of £480,000. When we reflect that the 
subsidy is equal to a mileage of four times the amount paid to the 
Peninsular and Oriental Company, and this at a time when the 
British Government are about to withdraw the fortnightly mail to 
China, we may understand the importance attached by the Imperial 
Government to the development of the French flag in the Eastern 
seas. But this scheme is dwarfed by that of the contemplated mail 
lines to the West Indies and America, to be carried out by the 
“ Compagnie Generale Maritime,” assisted by the “ Société Generale de 
Crédit Mobilier.” The maritime company, not having been enabled 
to start their lines, the Crédit Mobilier Company has given a helping 
hand, as the following abstract from the proceedings, taken from the 
French journals, will testify:—“ The conceded services will em- 
brace—Ist. The line from Havre to New York, twenty-six departures 
annually, 2nd, The Antilles line twice a month, from Nantes 
(St. Naziare) to Martinique and Aspinwall (Panama), and three 
branches to Guadeloupe, Cayenne, and Mexico. This will re- 
quire a material of sixteen ships, of an aggregate of 9,085-horse 
power, which vessels must be successively put afloat within the space 
of three years, and will be carried out by means of an annual 
subvention of 9,300,000f. during a period of twenty years. The 
amount of two years of that subvention—say 18,600,000f.— will be 
advanced to the company in accordance with the progress of the 
building of the ships, and will be refunded, without interest, by an 
annual levy during the time of the concession. The subscription 
to the new shares and obligations, assuring the realisation of the 
‘Transatlantic services, will have for effect to consolidate the interests 
that we (Crédit Mobilier) possess in that company, and to change her 
p ecarious state into that of a prosperous one, fike 80 many under- 
takings of an analogous nature. As principal shareholders we have 
an interest in thus acting.” The companies prosecuti these 
services are to receive an annual subsidy of £412,000, en all 
these stupendous projects are f ully realised, the French Government 
will contribute £1,000,000 sterling per annum to oceap steam 
navigation, or about £100,000 per annum more than our Post 
Office for mail services. These ln sums have to be voted by 
the French Chambers, by reason of the indifference of the capi- 


talists of France to such enterprises; for the undertakings-are 
viewed by our neighbours with distrust, feeling convincedy as 
they do that the success of vast steam shipping extensions 
depend upon a long continuance of peace for their profitadge 
working.—Shipptng Gazette. 
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MATHER’S SHEARING AND SINGEING FABRICS. 








Tus invention, by Colin Mather, of Salford, has for its object 
improvements in machinery for shearing and singeing fabrics. The 
improvements consist in so combining machinery for shearing and 
singeing fabrics that a fabrie requiring to undergo these two pro- 
cesses tnay pass from the shearing machinery to and through the 
singeing machinery by the action of the combined mechanism, thus 
avoiding the carrying of the fabric by hand from one machine to 
the other, by which much time and labour will be saved, and the 
two processes will be otherwise more conveniently performed on a 
fabric. 

Fig. | shows a side clevation, and Fig. 2 a longitudinal section of 
machinery combined according to the invention. Heretofore, when 
fabrics have required to undergo the two processes of shearing and 
singeing, such processes have been performed in succession in two 
distinct machines, so that the fabries which have been first subjected 
to the action of a shearing machine have then been removed by 
hand and conveyed to and entered in a singeing machine, by which 
much time and labour have been expended, According to the pre- 
sent invention, by combining shearing machinery with singeing 
machinery, the fabrics having been entered into the shearing machi- 
nery are, by the working of the combined machinery, conducted to 
and through the singeing machinery without requiring to be moved 
or handled by the workmen intermediate of the two processes of 
shearing and singeing, by which means time and labour will be 
saved and the work more advantageously performed. 

The arrangement of shearing machine shown in the illustration 
is of an ordinary construction, and separately forms no part of the 
invention, ‘The singeing machinery which is preferred is that which 
is shown in the illustration, and is similar to what is described in the 
specification of a patent formerly granted to Mr. Mather, and dated 
Aug. 27, 1860. No, 2,070, and separately, is not claimed under the 
present patent. he fabric a, a, is, by preference, first passed around 
a cylinder b, heated by steam, by which it becomes dried, it is then 
conducted over rails or bars ¢, c, down between the bars d, d, thence 
under the roller e, which is covered with wire cards or other points, 
and is subjected to the friction of a weighted band e', from the 
e roller the fabric ascends and is brushed by a rotatory brush J, and 
it receives its first shearing or cropping at g, in the ordinary manner ; 
the fabric then receives a second shearing at A, in the ordinary 
manner; but it is not essential that the fabrics should be twice 
sheared, in which cases only one shearing cylinder will be used. 
The fabric a, having passed through the shearing process, now 
passes over a roller i, thence through the singeing machire, thence 
after being brushed by the rotatory bush j, the fabric passes over the 
roller k, and under or around the roller 4, when it is wound on the 
roller m by the friction of the roller n. 


THE HIBERNIAN. 

Tas magnificent new screw steamship, belonging to the Montreal 
Ocean Steam Ship Company, and the first large ocean steamer since 
the Sirius, fitted up, in the kingdom, with surface condensers, started 
on her first transatlantic voyage on Thursday week. On Friday 
morning last, an engine-bearing having heated, the second engineer 
threw out the valve gear without previously throwing off the ex- 
pansion valve. The arrangement of the valves happened to be such 
that the expansion valve, still in motion, overrode the main valve, 
and dropped so as to catch against its edge. The valve gear 
instantly broke down, the valve spindle and massive eccentric rods 
bending like reeds. The ship was compelled to return to Liverpool, 
transferring her passengers, mails and cargo to the North Britain, 
another large vessel belonging to the same line. The Hibernian, it 
was expected, would be repaired in season to sail again yesterday. 
In justice to the admirable condensing apparatus of Mr. J. Frederick 
Spencer, and which is fitted in the Hibernian, we are able to say 
that it performed throughout in the most perfect manner, keeping up 
& constant vacuum of 28 in. when the engines were going, and 29 in. 
while they were standing. We shall be able, after the Hibernian 
again starts in her intended service, to give full particulars of her 
machinery and its remarkably economical working. 


Dvnrne the week ending May 18th, 1861, the visitors to the South 
Kensington Museum have been as follow :—On Monday, Tuesday, 
and Saturday, free days, 5,530; on Monday and Tuesday, free 
evenings, 4,034. On the three students’ days (admission to the 

blic, 6d.), 1,806; one students’ evening, Wednesday, 155.—Total, 

1,525, From the opening of the museum, 2,037,977. 














Tue Acuittes.—Several of the laigest and most powerful of the 
machines to be employed in preparing the plates and slabs of iron 
which will be used in the construction of the Achilles, 40, at Chat- 
ham, have been erected in the new workshop erected by Messrs. 
Grissell, under the direction of Mr. Baker, chief engineer at this 
dockyard, and every effort is being made to have the remainder of 
the machinery fixed in its place immediately on its arrival from the 
Government factory at Woolwich and the establishment's private 
firms. Some powerful shearing, punching, and stamping machines 
have already been received from the firms of Hulse, Manchester ; 
Collier, Salford ; and Garforth, Dukinfield; and these are now in 
course of erection. The utmost care has been taken in preparing 
the foundations on which the heavy machinery will be deposited, 
each machine resting on thick layers of concrete carried to a sufficient 
depth, The machinery for setting in motion the whole of the engines 
which will be used in the factory is now in course of erection by 
Messrs. Simpson, of Pimlico. A number of enormous iron slabs, 
upwards of 4 in. in thickness, and each weighing 4 tons, have been 
landed at the dockyard. These plates were forged for the Warrior, 
40, but, not being required for that vessel, have been sent to Chatham 
to be used in constructing the Achilles. 

Tue Navy.—The following are the principal dimensions of the 
Helicon, 1, gun paddle despatch boat, ordered to be constructed 
forthwith at Portsmouth Dockyard :—Length between perpendiculars, 
200 ft.; length of keel for tonnage, 200 ft. 1} in. ; breadth extreme, 
28 ft. 2 in.; ditto for tonnage, 28 ft.; ditto moulded, 27 ft. 2 in.; 
depth in hold, 14 ft. 6 in.; burden tons, 834 53-94; horse-power 
(nominal), 250. Each vessel of this class will have for her armament 
one of Sir W. Armstrong's naval pattern 70-pounders, the gun with 
which it is said to be the intention of the authorities to super- 
sede the present 100-pounder on board ship, so soon as. a 
sufficient number have been manufactured for the purpose.— 
Orders were on Saturday received at Chatham directing 
the 91-gun screw steamer Koyal Oak, now building at that esta- 
blishment, to be completed as a 51-gun screw frigate, and to be clad 
with shot-proof iron armour plates, similar to those used in the 
construction of the Warrior and Achilles, iron steamers. 

Tue Coat Trapve.—The total quantity of coal and coke exported 
from the various coal ports of the United Kingdom during the month 
of April, was of coal 746,116 tons, and of coke 29,227 tons. Of this 
quantity, which shows a very large increase when compared with 
the returns for the preceding month, Newcastle-upon-T yne exported 
226,829 tons of coal, and 14,704 tons of coke; Shields, 7,416 tons of 
coal, and 275 tons of coke ; Ayr, 340 tons of coal; Blyth, 11,038 tons 
of coal; Amble, 5,412 tons of coal; Sunderland, 118,737 tons of 
coal, and 3,499 tons of coke; Seaham, 4,432 tons of coal; Stockton, 
395 tons of coal; Hartlepool and West Hartlepool, 56,656 tons of 
coal, and 5,650 tons of coke; Hull, 13,916 tons of coal; Goole, 
19 tons of coal ; Middlesborough, 13,201 tons of coal, and 3,913 tons 
of coke; Maryport, 3,590 tons of coal; Liverpool, 57,770 tons of 
coal; Whitehaven, 1,087 tons of coal; Cardiff, 97,777 tons of coal, 
and 467 tons of coke; Newport, 16,633 tons of coal; Llanelly, 
14,513 tons of coal; Swansea, 40,545 tons of coal, and 415 tons of 
coke; Greenock, 9,386 tons of coal; Alloa, 5,775 tons of coal; Glas- 
gow, 7,791 tons of coal, and 102 tons of coke; Port Glasgow, 2,519 
tons of coal; Charlestown, 6,385 tons of coal; Grangemouth, 8,962 
tons of coal, and 132 tons of coke; Inverkeithing, 2,660 tons 
of coal; Borrowstoness, 2,739 tons of coal, and 70 tons of 
coke; and St. David's, 9,583 tons of coal. The quantity of coal, 
coke, and culm shipped during the month to different ports 
in the United Kingdom was, of coal, 703,589 tons; of coke, 
2,821 tons; and of culm, 10,833 tons. Of this quantity, which is not 
quite equal to the shipments made in the month of March, Newcastle 
shipped 143,436 tons of coal, and 1,294 tons of culm; Shields, 
82 tons of coal; Blyth, 8,604 tons of coal; Amble, 402 tons of coal ; 
Sunderland, 130,137 tons of coal; Seaham, 54,639 tons of coal; 
Hartlepool and West mpeg 92,043 tons of coal, and 314 tons of 
coke; Stockton, 50 tons of coal; Middlesborough, 10,804 tons of 
coal, and 356 tons of coke; Goole, 7,187 tons of coal; Ayr, 8,054 
tons of coal; Swansea, 22,085 tons of coal, and 7,076 tons of culm; 
Alloa, 804 tons ‘of coal; Borrowstoness, 4,348 tons of coal ; Cardiff, 
88,048 tons of coal, and 722 tons of coke; Inverkeithing, 771 tons 
of coal; Whitehaven, 12,652 tons of coal; Llanelly, 35,236 tons of 
coal, and 3,757 tons of culm; Charlestown, 5,100 tons of coal ; New- 
port, 53,369 tons of coal, and 132 tons of coke; Maryport, 25,605 
tons of coal, and 3 tons of coke; and St. David's, 133 tons of coal. 
During the month 4,385 vessels were engaged in the home and 
2,979 in the foreign coal trade. 
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Tne Academy of Fine Arts, on Saturday, selected the cantata 
which is to serve this year for the grand competition in_ musical 
composition. The piece of verse in question, entitled Attila, is by 
M. Koussi. There were forty competitors. 

Parer.—An Excise return just issued shows how the number of 
paper mills at work in the United Kingdom has been gradually 
decreasing for years. In 1838 it was 525; in 1860 only 384. The 
decrease in England in that period was from 416 to 306; in Ireland, 
from 60 to 26. But the quantity of paper manufactured rose from 
93,466,286 lb. at the former date (1838) to 223,575,285 Ib. in 1860. 

Minrrary Gosstp.—-Orders have been issued to strengthen the 
fortifications of Portsmouth at the salient points of their sea-face, 
and also the approaches to Spithead with forty 100-pounder Arm- 
strong guns. Messrs. Westley Richards and Co., of Birmingham, 
have just completed an order from the Government for some of their 
breech-loading rifled muskets, with Whitworth barrels. They are 
to be placed in the hands of a certain number of line regiments in 
order that a more extended trial may be given them, the Ordnance 
Select Committee having satisfied themselves of the value of the in- 
vention as a military weapon. These rifled muskets have an 
accurate range of 1,200 or 1,300 yards. This firm has also large 
contracts on hand for breech-loading cavalry carbines, rifled on the 
same principle as muskets. They are only 6 lb. in weight, and have 
an accurate range of 1,000 yards. 

Tue Suez Canat Prosect.—The “Compagnie Universelle du 
Canal Maritime de Suez” held its annual general meeting at Paris 
last week, when a very flourishing and lengthy statement was made 
as to the position of the undertaking which appears to have a 
peculiar charm for the ardent minds of French speculators. The 
actual expenditures on works durivg the year ending April 30th 
was stated in the accounts presented to be £432,227, a very modest 
total considering the magnitude of the undertaking ; but so hopeful 
are the conseil d'administration as regards the future that they are 
about to enforce the payment of a call of 200f. per 500f. share. The 
number of shares subscribed for is 400,000, so that the call, if fully 
realised, will produce £800,000. Indignation was expressed at a 
statement made in a recent debate in the English House of Lords 
that the company was in a state of bankruptcy; and the report of 
the conseil d’administration, whichatthe close elicited “ unanimous and 
prolonged applause,” observed “The Suez Canal is no longer a pro- 
ject; it will be accomplished without interruption, and we have 
more confidence than ever that it will be as profitable to the share- 
holders as it will be conducive to the interests of civilisation.” We 
propose to refer to the meeting in greater length and detail next 
week, 

Acapemy or Sciences.—At the last sitting a ballot took place for 
the election of a new foreign associate in lieu ofthe late M. ‘Tiedaman. 
M. Liebig, the celebrated chemist, obtained 3L votes; M. Wohler, 
also a distinguished chemist, had 14; and MM. Agassiz, Airy, and 
Bunsen, oneeach. M. Liebig, having obtained the absolute majority, 
was declared elected.—-M. Caron read a paper on the action which 
hydrogen exercises on steel. M. Fremy, it will be remembered, in a 
series of papers lately presented, establishes the fact that nitrogen is 
the most important ingredient of steel, and states that a current of 
hydrogen made to pass over red-hot steel deprives it of its important 
quality of becoming hard by the process of tempering, because it 
absorbs all its nitrogen, with which it forms ammonia. M. Caron 
impugns this conclusion, and contends that it is not the hydrogen 
which carries off the nitrogen, but the impurities of the former which 
absorbs the carbon, which he persists in considering the essential 
component of steel. His experiments with pure hydrogen tend to 
show that it does not take possession of the carbon, and only seizes 
upon an insignificant portion of nitrogen, which may be supposed to 
have been just as easily furnished by the apparatus as by the steel, 
and that all events the latter has lost none of its properties by the 
operation. He therefore concludes that M. Fremy has been led to a 
contrary result by using impure hydrogen. To this M. Fremy im- 
mediately replied that at the next sitting he would prove M. Caron’s 
objection to be groundless.—M. Goldschmidt wrote to announce the 
discovery he had made on the 5th inst. of a new telescopic planet, 
being the 69th of the group circulating between Mars and Jupiter. 
It was first seen near Alpha Libre, and resembled a star of the 10th 
or 11th magnitude. It is the 14th discovered by our indefatigable 
amateur, and the positions given by him are as follow) :— 


May. Mean T. Paris. R. Ascension. Declination. 
10th 10h, 44m, 14 h. 38m. 30s, —143 21 m. 548 
llth 1, 45 4 68F— oS —14 23 
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TO CORRESPONDENTS. 
#,* on Sor binding the volume can be had from the publisher, price 2s. 6d. 
eac! 


*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

F. K.—Advertise by all means. ; ' 
C. G. K.— We will certainly do our best to give you, shortly, the information 
you desire. P 
A Susscriser (Galway).—You will find a notice of a new kind of powder in 
our last number. . : . 
W. A.—Almest any work on hydraulics will give you all necessary information 

about the hydraulic ram. 

Fan.—Your best way would be to put up a 2-ft. fan, and to find by experiment 
the best speed at which to drive it, 

P. X. M.— We should desire to know the size, working pressure, speed, &c., of a 
half-horse power engine before replying. 

J. 8. (Dumbarton).— You must apply by letter, stating your qualifications, to 
the Admiralty. You will be notiied if your application is accepted, and be 
required to report yourself at Woolwich for examination, 

. J. G.—The pitch of the rifling in Armstrong's guns is one turn in 10 ft. 
Mr. Whitworth's 3-pounder (14 in. bore) makes one turn in 3 Jt. 4 in. His 
12-pounder makes one turn in 5 ft., and the 80-pounder one turn in 8 Jt. 4 in. 

ENGINEER (Caroline-street).—Third-class assistant naval engineers and pro- 
bationers in the Indian department of Public Works. For the first, apply at 
the Admiralty ; for the other, to the Secretary of the Iuli« Ofice before the 
end of this mouth. 

Z. and C. X.—Very true, and we are sorry now that “ Observer's” note crept in, 
but as the engineering faith of a pricate individual like the gentleman reserved 
to is of very little public consequence, we shall not encourage any Jui ther dis- 
cussion in the premises. 








THE TRISECTION OF AN ANGLE. 
(To the Editor of The Bugineer.) 

Sir,—On reperusing the proposition published last week I perceive the 
following error:—In two or three places “‘ B. 1. prop. 6.” ought to be 
**B. 1. prop. 26.” The error was mine, and not your printer's. 

May 22nd, 1861. A. H. BRroTuERton. 





MILL PICKS. 
(To the Editor of The Engineer.) 

Sin,—Will you, or some of your numerous readers, have the kindness to 
tell me how to harden and temper “ mill bills,” or “‘ mill picks?” I have 
tried to harden them as I should a chisel, but cannot make them stand. If 
you can give me any practical information I shall feel very much obliged. 

May 2ist, 1861, A. B.C. 





EXPANDING SHELLS FOR RIFLED ORDNANCE. 
(70 the Editor of The Engineer.) 


Sir,—After a great variety of plans to form an expanding shell for rifled 
cannon, I have returned to my original plan of 1823—that is, to place on the 
head of the mandril that forms the chamber of the shell an iron or brass 
cup; this cup forms the base of the shell, and is covered over to the depth 
of the eighth of an inch with the leaden shell or case. On firing the cannon 
the force of the explosion of the charge drives forward the iron cup on the 
body of the shell or case, and causes it to swell outwards so as to fill the 

and grooves of the rifled cannon. Any form of a segmental stuffing 
may be inserted in the chamber of this shell. 


Rosherville, May 17th, 1861. J. Norton. 





MEETINGS NEXT WEEK. 
INSTITUTION OF CivVIL ENGINEERS.—Tuesday, May 28th, at 8 p.m., con- 
tinued discussion upon “‘ The National Defences.” 
Society oF ARTs.—Wednesday, May 29th, at 8 p.m., “On the Inter- 
national Exhibition of 1862,” by Mr. William Hawes. 


Advertisements cannot be guaranteed insertion unless delivered before eight 

@ o'clock on Thursday evening in each week. The charge for four lines and 
under is halj-a-crown ; each line afterwards, sirpence. The line averages 
nine words; blocks are charged the same rate for the space they fll. AU 
single advertisements from the country must be accompanied by stamps in 
payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including dowde number), 15s. 9d. 

Yearly (including two double numbers), £1 11s. 6d. 
Ip credit be taken, an extra charge of two shillings and sixpence per annum 
toil be made. 

Tue ENGINEER is registered for transmission abroad. 


Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LuxtON ; all other letters 
and communications to be addressed to the Editor of Tuk ENeineer, 163, 
Strand, W.C., London. 
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SUPERHEATED STEAM. 




















THERE are but few, probably, who would need to ask a 
blacksmith whether hot iron would cool soonest in water or 
in air, both cooling media being at a temperature of, say, 
60 deg. The amount of heat which may be radiated in a 
given time from a metallic surface bears but a very small 
proportion indeed to that which may be taken from it by 
direct conduction, especially into water. A plate of iron 
iin. thick, if taken out of a vessel of boiling water at 
212 deg., and immediately wiped dry with a warm cloth 
and laid upon a non-conducting surface, will be a quarter 
of an hour in cooling to 98 deg., the temperature at which 
it ceases to impart warmth to the hand. ‘The temperature 
of the surrounding air need not, all the while, exceed 
60 deg. or 70 deg.; whereas, if dipped into water of that 
temperature, the iron would not be a quarter of a minute 
in cooling. If, too,a very much higher temperature of 
water and of air be taken, both being heated (the water 
under pressure) to, say 300 deg., the former would still be, 
by far, the most effective cooling agent in respect of any 
metallic object hotter than itself. If, again, in place of the 
hot air, we substitute steam of 300 deg., the amount of 
heat which a metallic surface would radiate into it in a 
given time would be very smail in comparison with that 
which would be abstracted by water at the same tempera- 
ture, the metallic surface being supposed to be, say 100 deg. 
hotter, in each case, than 300 deg. If a plate of iron, say 
one-sixteenth of an inch thick, be taken out of boiling 
water, and without wiping off the adhering moisture, the 
cooling of the iron will be almost instantaneous; whereas 
if a similar plate be heated to the same temperature in a 
dry heat, it will be two minutes in cooling in still air down 
. — heat.” In the surface condensers made by 
Mr. Pontifex the steam is passed through lar, ipes, 
placed generally high in the air, and ae is down to 
trickle constantly, drop by drop, w the outer surfaces of 
these pipes. e abstraction of heat by external vapori- 
sation is such, that a vacuum of some 8 in. or 10 in. is 





maintained, and the condensed steam within the pipes is 
restored, as pure water, to the boilers. 2 

Let us see what is the bearing of these facts with respect 
to the use of superheated steam. The inner surfaces of a 
steam cylinder must radiate more or less heat, especially 
when the communication to the condenser is open. As, 
without steam-jackets, the cylinder could have been no 
hotter at the beginning of this radiation than the steam in 
contact with it, the final temperature, after radiation, must 
be below that of the steam originally admitted, and con- 
sequently below that of the steam to be admitted on the 
succeeding stroke. And however slow may be the radia- 
tion of heat from iron, either into steam or into air, iron 
will absorb heat, especially from steam, with great rapidity. 
The partially cooled cylinder will, therefore, on the re-ad- 
mission of steam, recover its own heat at the expense of 
the latter, and a corresponding quantity of moisture will 
be deposited upon the surfaces thus warmed. Here, it is 
true, the moisture, or, properly speaking, the water, is 
momentarily at the same temperature as the iron in contact 
with it, but on the commencement of expansion, or, at the 
latest, on the opening into the exhaust port, and consequent 
release of the steam, the temperature of the contents of 
the cylinder is immediately reduced—in the latter case by, 
perhaps, 175 deg. A thin film of moisture, whatever its 
own temperature, if in contact with iron at 275 deg. on 
one side, and in the presence of a temperature of but 
100 deg. (the temperature of the ordinary vacuum in a 
steam engine cylinder) on the other, must be almost 
instantly converted into steam, this steam being, of course, 
lost, if generated after the opening of the exhaust port. 
If no moisture had existed, the mere radiation of heat into 
the exhausting steam would have been very slight, although 
it is, primarily, such radiation alone that causes the pre- 
cipitation of any moisture whatever. With moisture, 
however, its conversion into vapour of low tension is almost 
instantaneous, and, if the exhaust port still remain open, 
additional, although slight radiation may afterwards go on, 
thus preparing the way for a still greater condensation of 
steam and loss of heat on the following stroke, and so on 
until the maximum is reached. Whatever be the deposition 
of moisture upon the inner surfaces of the cylinder, it may 
be taken to represent the loss of steam. A 7-ft. cylinder, 
working steam of a pressure of 25 lb. per square inch, 
would take in about 15 lb. weight of steam at every stroke 
of 4 ft. Such a cylinder would present internal surfaces of 
about 180 square feet, including, as we must, the cylinder 
cover, piston, and ports, and a deposition of moisture the 
one-hundredth of an inch only in thickness over this 
surface would amount to nearly 10 lb. of water, or two- 
thirds the weight of the steam actually admitted at every 
stroke. In expansive working, especially, there are 
abundant instances of an admission of from 50 to 100 per 
cent. more steam (measured by actual weight) at each 
stroke than is accounted for on the indicator diagram. 
This excess, it is evident enough, is condensed into a thin 
film of moisture upon the inner surfaces of the cylinder. 
Making allowances for the different specific heats of iron 
and water, we find that the heat required to raise the 
temperature of a steam cylinder of ordinary proportions, by 
as much even asd deg., would be equal to that contained in 
the same cylinder-full of ordinary ow pressure steam. 

Superheating, then, gives us this advantage—one which, 
with expansive working, is very great indeed. Superheated 
steam can lose all its superheat without any condensation 
at all. Dry steam at 275 deg. may be superheated to 
375 deg., and may then radiate 100 deg. of heat and still 
remain good dry steam. ‘This, of course, pre-supposes 
that the steam has not been allowed to expand in super- 
heating, but that its pressure has been allowed to increase 
in proportion to the superheat added. Superheated steam, 
then, can radiate as much heat as is ever likely to be 
radiated into the space included by the cylinder, and that, 
too, without any deposition of moisture. upon the internal 
surfaces. As long as actual condensation is avoided, the 
loss of heat, by internal radiation, will be small. The 
moment, however, that steam is condensed and moisture 
deposited, the abstraction of heat in useless re-evaporation 
will be very great, in some cases (especially in expansive 
working, when the period for cooling, on each stroke, is 
proportionately increased) this loss may amount to as much 
as all the steam usefully exerted, or, in other words, to one- 
half of all the steam expended. 

Superheated steam has another advantage, which is that, 
for any given addition of superheat, the corresponding ex- 
pansive force is greater than that obtained by the direct 
application of the same heat to water in evaporation. If 
one pound weight of ordinary steam, at a temperature of 
212 deg., and of a total heat of 1,202 deg., will exert a 
pressure of 14:7 Ib. in a given space, it would require 2 Ib, 
of the same steam containing twice the heat, to exert double 
the pressure in the same space. But the addition of about 
460 deg. of superheat, which is an addition of hardly more 
than one-third of the whole amount of heat in steam, will 
double its pressure ; an addition of 115 deg., increasing its 
pressure one fourth. In this way a given amount of heat, 
expended both in evaporation and superheating, will pro- 
duce more work than the same amount of heat expended in 
evaporation alone, notwithstanding that a less weight of 
steam will be made in the former case than in the latter. 
If, however, the steam be worked highly expansively, this 
advantage of superheating is not realised to the same 
extent, however advantageous the superheat may be in pre- 
venting the precipitation of moisture in the cylinders, If, 
too, the cylinder be jacketted with steam of such temperature 
that the inner surfaces can never cool below the tempera- 
ture of the in-coming steam, no precipitation of moisture 
can occur, and, for that matter, superheated steam would 
then offer no advantage. 

With jacketted cylinders, and high expansive working, it is 
doubtful if superheating—beyond that which suffices to dry 
the steam, or, rather, to convert suspended moisture carried 
over from the boiler into | steam—is of any sensible 
advantage. Under the head of “Superheating Steam,” 


the Zimes lately gave a lengthy notice of a new steam 
vessel, in which, although moderate superheating is resorted 
to, economy is sought chiefly by five-fold expansion, steam 





jacketting and surface condensation. The ignorance of the 
writer of the article in question was, however, sufficiently 
apparent where he denerioed “jacketted cylinders” as that 
arrangement whereby the steam from one cylinder was 
exhausted into and expanded in another! We have no 
further objection to superheating, excepting that it involves 
an expense in the first application of the apparatus, of 
about £2 per horse-power, that the apparatus is less durable 
than other parts of the |boiler, and that the hot steam fre- 
quently cuts the cylinders and packing, while all the advan- 
tage obtained may be just as well realised by jacketting with 
steam of a temperature slightly above that admitted to the 
cylinders. Steam jacketting has just been introduced into the 
navy, the Gibraltar, Atlas, and other vessels having jacketted 
cylinders. In commercial steamers jacketted cylinders are 
being extensively adopted. Both covers of the cylinder are, 
of course, to be jacketted, for with cylinders of a diameter 
nearly or quite twice the length of the stroke, the protec- 
tion of the bore alone would fail to afford anything like the 
full result attainable from the system. 


THE CONSERVATION OF FORCE. 

To whatever extent we may have mastered the applica- 
tion of force, we know little or nothing of its real nature. 
And, without pretending to assign limits to human disco- 
very, it may be said that, of all things, we are the least 
likely to discover the precise mode in which force acts upon 
matter. ‘To say that it acts by attraction. or repulsion is, 
of course, no explanation ; since, if we do not thus substitute 
one synonym for another, we certainly do no more than 
divert attention from the abstract nature of force to one of 
its manifestations. Newton, while ascertaining the rela- 
tions between the weights and distances of bodies and their 
gravitating forces, offered no conjecture as to the nature 
of gravity itself. Later research has disclosed some strik- 
ing relations between the actions of gravity and heat and 
between those of heat and electricity, and it is but natural 
that these discoveries should have rekindled, if not aroused, 
a desire to penetrate into the ultimate mysteries of creation, 
and thus to behold the origin and trace the history of the 
mightiest result of creative power. It is to this desire that 
we owe the conjecture of “molecular vortices,” a conjec- 
ture which assumes that the particles of all matter are 
each in a state of constant vibration, and that it is in pro- 
portion to the rapidity and range of these vibrations that 
one portion of matter acts upon another in the production 
of visible motion and sensible power. This notion of 
vibratory particles applies, we believe, only in the case of 
repulsive forces, for it is difficult to conceive—and, pro- 
bably, irrelevant to suppose—the aggregate particles res- 
pectively of the earth and the sun performing such salta- 
tions under the influence of inter-planetary attraction, If 
—as most physicists now believe—gravity, heat, electricity, 
&e., are but different manifestations of a common force, 
the vibratory hypothesis should do duty equally in illustra- 
tion of the attraction of remote bodies, as well asin the re- 
pulsion of those which are contiguous. Proceeding still further 
we may, very likely, conceive a mass of matter—as a frag- 
ment of iron, or a lump of chalk—composed of countless 
millions of distinct atoms, each in a state of tremor or vi- 
bration, something like that of the shortest chord of a 
harp when striking its corresponding note. But, with this 
conception in our mind, we are no nearer a knowledge of 
the real relations of force to matter. The particles may 
rush to and fro (within imperceptible distances), and they 
may have been engaged in this kind of exercise for ages, 
if not since the creation; but, with all their agitation, we 
have still to account for the most difficult part of the phe- 
nomenon—the manner in which this molecular disturbance 
was first communicated. Here, of course, we should be 
prying into the locked mysteries of creation. It is of no 
use. The notion of myriads of atoms in a ceaseless dance, 
gives us no help, and we may just as well accept, at once, 
the idea of an imponderable, intangible agency—an influ- 
ence manifested only in its dynamic results—surrounding 
each particle of matter, the icle, we may suppose, 
being, in itself, dormant and passive. The vibratory 
notion, too, confronts us with a geometrical difficulty; for 
we cannot well conceive forces, in connection with atoms, 
except as occupying spheres of action—the force must ra- 
diate on all sides from a centre. But we cannot possibly 
conceive an atom as vibrating in such a manner as to oc- 
cupy asphere with equal | contemporaneous effect in 
every part. Simple vibration implies rectilinear action, 
and it would be very unsatisfactory to suppose all the 
particles of a given mass of matter vibrating in parallel 
(or even in indiscriminate) right lines. In the case of 
vibration in parallel lines the force could be exerted onl 
in a corresponding direction; whereas force, however it 
may be transmitted through inert matter, exerts itself in 
all directions. In the cylinder of a steam engine an atom 
of water, in the state of vapour, must, if it impart force 
by its own vibrations, do so in a particular direction—say 
that in which the piston moves. But steam, as we 
know, presses with the same force upon the concave surface 
of the cylinder as upon the piston, and thus a vibratory 
motion at right angles to that first ae would need to 
be assumed. Such assumptions, while they do not in the 
least enable us to understand what force really is, lead us 
into a state of confusion most unfavourable to the produc- 
tive pursuit of any useful inquiry. Vibratory motion, sup- 
posing it to take place, is of course only a result of force, 
the cause being still undiscoverable. As force, therefore, 
in itself, is an original influence—a tendency incapable of 
embodiment of any kind, and recognisable, not by any 
abstract existence of its own, but by :ts effects alone upon 
tangible matter—it does seem as consistent, and certainly 
much simpler, to consider force as acting radially, from the 
centres of atoms at rest, thus enveloping them, so to speak, 
with a spherical atmosphere of force, just as Dalton sup- 
posed the atoms of matter to be the nuclei of atmospheres 
of heat, which is, indeed, nothing more nor less than force. 


If we adopt a ae which many supporters, that 
which regards all matter as being but ag tions of 
centres of force, the vibratory notion is at equally 


inapplicable. 
That force, however, irrespective of all considerations of 
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its nature and manifestations, is uncreatible and indestruc- 
tible, appears, under every head of inquiry, to be an in- 
evitable conclusion. Force, of every kind, has a definite 
relation to matter, and the impossibility of creating or an- 
nihilating matter is everywhere recognised. The gravitat- 
ing force with which two bodies rush together is invariable, 
under like conditions, and: so is the force with which an 
atom of hydrogen, or an atom of carbon, attaches itself _to 
one or more of oxygen. Whatever may be the attractive 
force which we call gravity, and whether it be the same as 
or different from that which we call chemical affinity, the 
result, in each case, is heat. If a pound weight of water 
be caught at the bottom of a fall of 772 ft., it will be found 
to have acquired 1 deg. Fah. of temperature in its descent ; 
and those who have supposed our globe to have been origi- 
nally a chaos of nebulousmatter, have shown, approximately, 
that the heat which it now contains would have been gene- 
rated in the gravitation of this matter into its present co- 
hering mass. Chemical combination, or combustion, is 
attended with the disengagement of the same kind of heat 
—for there is but one kind of heat. This heat, as disen- 
gaged in the combination of any pair of bodies, is always 
an invariable quantity for a given weight of those bodies. 
A pound of carbon, or a pound of hydrogen, will always 
take up a given weight of oxygen, producing a definite 
quantity of heat. So, too, in the decomposition of the re- 
sulting compound, the same amount of heat must be again 
resumed by the separated constituents. 
matter in nature requires an atmosphere of heat, and al- 


though it may part with a portion by conduction to other | 


contiguous but uncombined matter, it parts with a much 
larger amount of heat when, by its direct combination with 
other atoms, two or more are made to occupy the same 
sphere of heat as that originally appropriated by one. 
Thus, the combustion of coal produces heat by the combi- 
nation of an atom of carbon with two of oxygen, the re- 
sulting carbonic acid rejecting probably about two-thirds 
of the total heat previously existing about the three atoms. 
This carbonic acid flies away in the air,and however deadly 
it may be when respired by animated beings, plants breathe 
it with avidity. In the wonderful respiratory apparatus of 
their leaves the carbon is assimilated, and the oxygen 
again set at liberty, a definite and invariable amount of 
heat being absorbed in the process. ‘The carbon, now 
transferred to the plent, is pte ry doubtless, to again 
enter into active combustion, perhaps in the cottager’s fire, 
perhaps as food in the human system. In either case the 
respective atoms affected are always the same. The elemen- 
tary matter which sustains our own growth to-day must 
have served the purposes of countless myriads of ani- 
mated creatures ages ago. And so with the forees which at- 
tach to this matter. The energy which, thrilling the limbs 
of the Babylonians, reared the mighty walls of that obli- 
terated capital, must still exist somewhere. Itmay be now 
exerting itself through the massive connecting-rods of the 
Great Eastern steamship, or it{may be digging in Australia, 
or spinning in Manchester, or nerving the swift steeds of 
Arabia, or impelling the death-dealing shell from one 
hostile force to another in America. 

It is in the steam engine that we direct certain forces of 
nature, and so, we may say, we direct them in the mill 
which grinds our corn, in the hammer which forges our 
iron, in the loom which weaves our cloth, and in the press 
which prints our newspaper. As connected with the origin 
of power, the steam engine, with its boiler and furnace, is 
as inert as the statue of Achilles in Hyde Park. Like the 
bow of the archer, the sword of the soldier, the spade, the 

lough, the hammer, or the oar, the steam engine is only an 
instrument for transmitting power. The . coal on the fire- 
bars and the air in the ashpit are the active bodics in the 
work done, and even they are but the obedient agents of a 
force as unknown and beyond our reach as that which ani- 
mates our own frames, or that, indeed, which can only 
emanate from the Great Creator. Obedient to an original 
impulse, or to an influence co-eval with the creation, the 
coal and the air decompose in the presence of each other, 
their carbon and oxygen leaping together, and in their con- 
tact rejecting a large amount of heat. No heat is created. 
no matter is destroyed. The carbon and the oxygen still 
exist, to go through an eternal series of subsequent de- 
compositious and recompositions. ‘The heat existed in the 
beqinasne of time, and will neither be increased nor dimi- 
nished in quantity while time endures. It is, in this case, 
only transferred to water, surrounding its atoms with re- 
pelient atmospheres, or that elastic energy which distin- 
guishes vapour. Even before we begin to use this vapour 
—before we send it flying to the valve-chest of the engine 
—its heat is seeking an equilibrium in surrounding 
matter. It is only by the interposition of non-conducting ma- 
terials—by a covering of ashes over the boiler, by felt, air 
spaces and wooden jackets about the pipes and cylinder, 
and, indeed, by every possible blockade—that we restrict 
this escape to a viene amount. Even when gone the 
heat is not destroyed, no more than a culprit, by breaking 
gaol, ceases to exist. The steam turned upon the piston 
performs work, and the heat, equivalent to that work, is 
actually transferred to the matter acted upon. Water is 
made warmer by pumping; iron, apart from the disengage- 
ment of so-called latent heat, is made hotter by hammer- 
ing ; the mill imparts additional temperature to the grist, 
and all parts of the intermediate machinery, subjected to 
force, become warmer in the process. An old brass journal- 
box may have received and radiated heat equal to millions 
of horse-power, exerted for a few hours. In every case 
the work done represents heat transferred, and the work 
and heat are always equivalent and convertible. We speak 
ot work without discriminating between useful effect and 
that which is lost—the force expended in wearing out a 
badly-fitted bearing represents work as much as does that 
which produces a commercial protit. 

When we contine our attention to the heat transmitting 
properties of the steam engine, we perceive that, whether 
we send the steam into the atmosphere at the end of every 
stroke, or whether we abstract its heat in condensing 
water to be, for the most part, thrown away, we do not 
realise anything like the effect of the heat employed in the 
process. A pound of coal is, theoretically, capable of im- 
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parting about 15,000 deg. of temperature to 1 lb. of 
water, or, what is the same thing, 900 deg. to 163 lb. of 
water. Each degree of temperature imparted to 1 Ib. 
of water is equivalent to 772 “ foot-pounds;” a pound 
of coal, therefore, being equal to more than 11,500,000 
foot-pounds. An hourly horse-power is 1,980,000 foot- 
pounds; hence, as an average of about 5lb. of coal are 
now used for this effort, only one-thirtieth part of the 
theoretical efficiency of our fuel is utilised in work! The 
heat imparted to the waste condensing water of steam 
engines proves that most of the duty of the coal is lost. 
So little, indeed, of the heat is utilised that it is only 
within a few years that the discovery has been made that 
condensation in the cylinder actually attends the produc- 
tion of work, apart from any condensation due to radiation, 
or any other non-productive phenomena. If our steam 
engines utilised the full effect of the coal all the steam 
would be condensed in the cylinder, although this conden- 
sation would be totally different in its cause and results from 
most of that which row does occur in the interior of steam 
apparatus. It is, indeed, true that the steam engine is yet 
in its infancy, and it is not unlikely that, with clearer 
ideas of the possibilities and conditions of force, something 
like the ultimate capabilities of steam may yet be realised 
in practice. 


LITERATURE. 
A Treatise on the Steam Engine, in its various Applications to 

Mines, Mills, Steam Navigation, Railways, and Agriculture. 

With Theoretical Investigations respecting the Motive Power of 

Heat, and the proper proportions of Steam Engines, elaborate 

Tables of the right dimensions of every Part, and Practical In- 

structions for the Manufacture and Management of every 

species of Engine in actual use. By Joun Bourne. Being the 
fifth edition of “A Treatise on the Steam Engine,” by the 

Artisan Club. Illustrated by 37 plates and 546 wood-cuts. 

London: Longman, Green, Longman, and Roberts, 1861. 

A FORTNIGHT ago we attended the preliminary trial of 
the machinery of the Peninsular and Oriental Company’s 
new steamship, the Mooltan. The engines were of the 
very latest construction, and had been but just fixed in the 
ship. On our return we found upon our table a quarto 
volume of some 500 pages, and of which the title is given 
above. On glancing rapidly through it, we came upon a 
general description and particulars of the very engines 
which, three hours before, we had seen started, almost for 
the first time, into motion. Mr. Bourne, it must be ad- 
mitted, has brought the last edition of his great work down 
to the latest dates—practically, indeed, to the current 
practice of the hour. We make no secret of our admira- 
tion for Mr. Bourne’s writings, and we have a good deal of 
fault to find with them, notwithstanding. A much better 
work on the steam engine than the * Artisan Club Treatise” 
might be written; but we feel constrained to believe that 
the writer, whoever he is to be, has not yet begun his task, 
and that, for the present, Mr. Bourne’s is ¢he treatise, par 
excellence. Its merits are these: It is, in conception and 
treatment, thoroughly original, brimming with forcible 
narration and lucid description in the historical and de- 
scriptive portions — disdaining alike compilation and the 
rhetorical formule of so much of this kind of literature— 
it is, too, sound in its theory, as far as its theory goes, and 
in all that relates to making and working steam engines, 
it—the treatise—proceeds in the straightforward, authori- 
tative manner of an engine-builder who, schooled by costly 
experience, is desirous of imparting his best knowledge to 
his pupils. Such books as Mr. Bourne’s do much to rescue 
engineering writings from the contempt of those ultra- 
practical men whose boast it is that they never read. No 
practical man, who would not run his head against a wall, 
would neglect to read or to study a work which concen- 
trates the best practice as well as the most valuable thought 
of his profession. However much he may avoid the 
tediousness of Mr. Fairbairn, the algebra of Professor 
Rankine, the out-of-date empiricism of Tredgold, or the 
merely descriptive work of Brownand Main, he cannot afford 
to deprive himself of a work in which almost everything 
worth his knowing is photographed with unmistakable dis- 
tinctness. It is some compliment to a writer, as such things 
now go, to declare a belief in the healthfulness of his 
brains, for sound, well-clarified cerebral substance is not 
over-abundant. with engineering authors, if we are to judge 
them according to their written productions. We are not 
quite sure whether we are keeping within the set rules of 
criticism in saying anything, pro or con., an author before 
specifying wherein he has distinguished or disgraced him- 
self; but we must, nevertheless, discharge our thoughts in 
the order in which they rise, and set down the compliment 
intended for the author of the work under review, to wit, 
that the “Treatise on the Steam Engine” may be read, and 
studied too, without cither drowsiness or headache. As 
applied to a romance, this might be no compliment at all. 
As applied to a technical work, it is one, unquestionably ; 
and it is for the readers of Mr. Bourne’s work to say how 
far it is deserved. 

In the dedication of the present edition of his work to 
Mr. James Kennedy, Mr. Bourne has done justice to one’ 
whose services in the development of the locomotive have 
never been sufficiently acknowledged. In the historical 
portion, too, we find an illustration and description of the 
Liverpool locomotive, made by Bury, Curtis, and Kennedy, 
the first inside cylinder engine, and, in its essential struc- 
ture, the type of the modern locomotive. This engine, 
which often made its 50 miles an hour, was running months 
before the Newcastle engines of the Planet class made 
their appearance on the Liverpool and Manchester line. 
In the general history of the steam engine little else, not 
already given in former editions, is presented ; but we may 
as well, for all this, acknowledge the industry, discrimina- 
tion, and thorough practical spirit which pervades this 
vart of the work. The conception of the character of 

Vatt is as creditable to Mr. Bourne as it is magnificent in 
its eulogium of the great engineer. It gives us an almost 
poetic view of a genius of the highest order, but every- 
where is the picture instinct with that practical life which 
blends so rarely with poetry. It is not the portrait of an 








engineer by a merely literary man, nor by a merely scien- 
tific man, nor by an engineering amateur, but it is the 
accurate working sketch which only the practical engineer 
could have drawn; coloured, too, with the rich but nicely- 
balanced tints of the artist. No distinction could be more 
pregnant with instruction and encouragement than that 
wherein Mr. Bourne draws the line, as in Watt’s case, 
between schooled mediocrity and untutored genius. Con- 
trasting his inventive character with that of Smeaton, 
“ certainly next to Watt, the greatest mechanical genius 
of his time, and one that has not been excelled by any 
which has appeared since that epoch,” Mr. Bourne says— 
“To what an exaltation does he not rise!” 

Smeaton began his improvements upon the steam engine about the 
same time as Watt, and he accomplished all, perhaps, that could be 
expected of a patient and technical mind; but the genius of Watt 
ascended from the narrow circuit of actual experience into the bright 
fields of imagination, and drew from thence the inspiration that 
directed its subsequeut achievements. Smeaton was able to improve, 
but Watt was able also to create; and as he had never received any 
practical training, his mind was free from the fetters of authority, and 
the fire of his imagination unquenched by the chilling dogmas of a 
sect. Much of his success is, we think, due to the unsettled con- 
dition of his early life, which permitted and demanded a wider range 
of thought than if its exercise had been restricted to a single occu- 
pation ; and the condition of an humble artisan was much better 
adapted for the development of his genius than the ease of academic 
shades, or the vanities of scholastic discipline. Had Watt been born 
in the atmosphere of Oxford, he would have subsided, in all proba- 


| bility, into an expounder of the metres of Pindar; or had his 


imagination been broken in the schools he would have sunk, in all 
likelihood, into a mere professor of engineering. It is from the 
race of artisans that genius is chiefly recruited, for the imaginations 
of the illiterate can at least have fair play, and their spirits are not 
quelled by the presence of those idols of perfection before which 
the learned bow down in adoration. Homer, Socrates, Shakspeare, 
Burns, Watt, and almost all great original spirits have sprung from 
the condition of humble life, and the splendour of their genius is 
due in a great measure to that happy accident, for they had thus no 
precedent constantly before their eyes, within the boundary of 
which they had to restrain their aspirations, but followed nature 
without wavering through all her varied aspec‘s, and without 
suffering any idol to interpose between them and that Great Liaut 
of which their own glory is the reflection. 





With this quotation we must pause, deferring our obser- 
vations on,the practical portions of Mr. Bourne’s work to 
a future occasion. 





The Telegraph Manual: a Complete History and Description of 
the Semaphoric, Electric, and Magnetic Telegraphs of Europe, 
Asia, Africa, and America, Ancient and Modern. With Six 
Hundred and Twenty-five Illustrations. By Tax. P. SHarrnzr, 
of Kentucky. New York: Pudney and Russell, 73, John-street ; 
London: Edward Stanford, 6, Charing Cross. 


THE preparation of this volume must have been a gigantic 
undertaking, and has evidently been effected with a just 
appreciation of its magnitude. We happen to know, from 
independent sources, that Colonel Shatfner speaks with 
literal truth when he states, as he does in his preface, that 
in the collection of materials for this work he has spared 
neither labour nor expense. For nearly fifteen years he 
has made telegraphy his careful study, and for the greater 
part of that time practical telegraphing has been his sole 
vocation. ‘“ I have instituted thousands of experiments,” 
he says, “and have travelled over most of the civilised 
world, in search of light, upon this, the most important of 
all arts. The information herein imparted has cost me 
years of toil and a heavy expenditure of money. .... 
have not written this book for gain. It has been to me a 
work of love.” These are bold professions, but we believe 
the huge 850-page volume before us amply justifies them. 

To review, or critically analyse, a book like this within 
the brief limits of the present article is wholly impossible. 
It must suffice for us to indicate its contents in general 
terms. It comprises, then, FIrry-NINE chapters, arranged 
in the following manner. ‘The first four treat of sema- 
phore telegraphs; the next four of static electricity, 
voltaic electricity, magnetism, and _ electro-magnetism 
respectively ; and the next four of carly electric, Soemmer- 
ing’s electro-chemical, Ronald’s, and Steinheil’s electric 
telegraphs. The remaining chapters treat successively 
of the history of the early English telegraph—English 
telegraph apparatus, the interior of English telegraph 
stations, Davy’s electro-chemical, Bain’s printing, the Brett 
printing, the magneto-electric, Highton’s, Bakewell’s 
copying, Nott’s, Siemens and Halskie’s Germanic and the 
French telegraphs—electric telegraph bell apparatus, the 
electro-chemical, Froment’s alphabetical and writing, 
Vail’s printing, and the House printing telegraphs, the 
history of the American electro-magnetic telegraph, the 
Morse apparatus, interior of American stations, the Morse 
alphabet, telegraph circuits, electric currents, telegraph 
conductors, gutta-percha insulation, telegraph insulation, 
lightning arresters, subterranean telegraphs, American and 
European submarine telegraphs; ocean, and Atlantic 
ocean, telegraphy ; telegraphs over rivers, construction of 
American lines; telegraph poles on American, French, 
English, and other European lines; repairing of telegraph 
lines, improvements in telegraph apparatus, the electric 
time-ball, the organisation and administration of American 
and European telegraphs, European international tariffs, 
and Asiatic telegraphs. In addition to all this the volume 
contains ten biographical sketches of eminent telegraphers, 
each illustrated by a steel-plate portrait. 

We have no hesitation in saying that Colonel Shaffner 
has acquitted himself of his great task in a very praise- 
worthy manner. We have a few English works on some 
of the details of electric telegraphy which we should prefer 
to corresponding portions of his volume; but there is no 
other work in the language to be compared with it for 
variety of information and comprehensiveness of treatment. 
The author has written it with singular impartiality, and 
has wisely confined his attention to the labours of those 
who have worked out the theoretical and practical principles 
of the electric telegraph, to the exclusion of those gentle- 
men who, both in America and in this country, have 
contrived by the mere force of commercial speculation to 
associate their names with the progress of this modern, but 
truly great, art. Nothing would be more easy than to 
extract from the work before us many passages of interest 
and value—for it abounds with novel facts and ‘relations ; 
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but we prefer passing it unabridged, bulky as it is, into the 
hands of the reader, with our bare word of scant, but 
hearty, recommendation. 





Catechism of the Marine Steam Engine. For the Use of Young 
Naval Officers and Others. By Tuomas Mixture, Captain, R.N., 
F.R.G.S.,F.S.A. London: E. and F. N. Spon, Bucklersbury. 

Weare exceedingly grieved to see the name of a captain 

in her Majesty’s navy upon this book, which, although 

exceedingly small, is badly conceived, and abounds with 
blunders—which are bad, and with plagiarisms—which are 
much worse. We were not aware that Captain Miller 
passed through his studies of steam with any such special 
ability as would warrant him to become an author on the 
subject ; on the contrary, we understood that he was rather 
dull than otherwise. In fact the book before us indicates 
as much, for as soon as the author trusts himself to “ speak 
alone” he goes wrong. The more important answers given 
in his catechism are manifestly taken from “ The Marine 

Steam Engine” of Professor Main and Mr. Brown—the 

text book from which the author derived, we presume, 

what he knows of the steam engine, and from which he 
certainly did not derive much that he thinks he knows: and 

Captain Miller’s borrowed passages are cut about, and 

inverted, and turned round, and modified, and made 

nonsense of, and otherwise disguised, just as plagiarised 
writings usually are—in order that even their own authors 
shall not know them again, we presume. 





We must not speak these hard sayings against Captain | 


Miller’s effort—and it must have been a moral (?) as well 
as an intellectual effort—without sustaining them by a fact 
or two. We wiil therefore illustrate, first, his incom- 
petence to answer his own questions properly; and, 
secondly, the freedom with which he has done * Main (and) 
Brown.” In question 5 this particularly gallant oificer 
asks himself “ What is dynamical force?” and answers, 
«* Dynamical force is the consideration of foree in motion.” 
Now, dynamical force is not “the consideration” of any- 
thing; on no consideration can it be thought such. <A 
consideration may be forcible—witness the remark we have 
just made—but it cannot be a force of any kind. In his 
next reply—to the question “ What is horse-power ?”—this 
ingenious author tells that it was, for convenience, origi- 
nally “proposed to compare the work of an engine with 
what a certain number of strong horses could perform; and 
hence,” he curiously adds, “ it was calculated that a strong 
horse could raise 33,000 Ib. 1 ft. high per minute.” We 
should very much like to know what that “hence” is 
intended to mean. Messrs. Main and Brown have not 
bungled the explanation of the term horse-power in this 
fashion. {n another place he asks, “ What is slip?” and 
answers, “ Slip is the stern motion of the water caused, &c.” 
But slip is not the motion of the water; it is a difference of 
velocities, and cannot be accurately defined otherwise. But 
even his answer to his first question is wrong, or, to say the 
least, is most imperfect. “ What is force?” he asks; and 
his answer is, “ Whatever alters a body’s state of rest, or 
motion.” But there are surely forces which act upon 
bodies without altering their states of rest or motion! St. 
Paul’s Cathedral does not alter the state of rest or motion 
of its foundations, but it exerts a force upon them, we 
presume. Indeed, Captain Miller himself, whose name we 
are disposed to think, must be Joseph, and not Thomas— 
presently goes on to talk about “Statical force ” so con- 
fidently that he must have heard something of it before. 
But we need not say more concerning the author's 
incompetence to write a scientific work. With reference 
to his borrowed passages, it is not easy to convey a just 
sense of his freedom in this respect without extending our 
remarks beyond the compass of our present disposable space. 
All that we can do is to request the reader to compare his 
description of Fairbairn’s engine with Messrs. Main and 
Brown’s; his account of the steam and vacuum gauges 
with theirs; his remarks on the eccentric rod, the gab 
lever, indicator diagrams, &c., with theirs ; and, generally, 
to compare the two books, subject for subject, with each 
other, It is not possible, we think, for any intelligent 
person to do this and to fail to trace in the one book the 
cream, aye, the substance, of the other. 

We cannot help believing that Captain Miller has been 
badly advised in this matter. We think we observe traces 
of a certain evil influence throughout the book—an influ- 
ence which, if it has really been exerted, will sufficiently 
account for the appearance of a work like this. At any 
rate, unless the author can show that he has not drawn 
largely and illiberally from Messrs. Main and Brown’s 
volume, or unless he can produce some unexpected justifi- 
cation for the course he has pursued, we must protest 
against the publication of any further editions of his 
ratechism. It is our plain duty to do so, in all such cases, 
in the interest of authors who produce original and 
valuable works of science. 





THe Great Exumrrion or 1862.—There was much apprehension 
felt by the council and others concerned in this great work by the 
interference of the district surveyor, Professor Donaldson, who 
pointed out that the building contravened in every respect the pro- 
visions of the Building Act, which provides that no building shall 
be constructed beyond a certain extent (216,000 cubic fect) without 
party walls and iron doors. Of course, if this objection were valid, 
there was an end to this building until an Act of Parliament could be 
obtained to get over the difliculty. Under the circumstances, an 
appeal was made to the Metropolitan Board of Works, and on Friday 
they authorised the contractors to proceed with the building. 

Tue traflic returns of railway in the kingdom for the week ending 
the 11th of May, amounted to £518,470, and for the corresponding 
week of last year to £513,910, showing an increase of £4,560. The 
gross receipts of the eight railways having their termini in the 
metropolis amounted to £228,458, and for the corresponding week 
of 1860 to £226,434, showing an increase of £2,024. The increase on 
the Eastern Counties Railway amounted to £313; on the Great 
Western to £1,905; on the London and North-Western to £1,654: 
on the London, Brighton, and South Coast to £384; and on the 
London and South-Western, to £721—total, £4,977. But from this 
must be deducted £2,054, the decrease on the Great Northern, £78 
on the London and Blackwall, and £821 on the South-LKastern, 
leaving the increase as above, £2,024.. The receipts on the other 
lines in the United Kingdom amounted to £290,012, and for the cor- 
responding week of last year to £287,476, showing an increase of 
£2,536, which must be added to the increase on the metropolitan 

ines, making the total increase £4,560, as compared with 1860. 
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MISCELLANEA. 


We understand that Messrs. Sharp, Stewart, and Co., of Man- 
chester, have 137 locomotives now on order. 

Ir is stated that £30,000 will be required to repair the Galway 
steamship Hibernia, now lying in Mr. Laird’s dock at Birkenhead. 

Ow the 10th inst. the first dividend of 1,000 guineas was declared 
from profits of Welsh gold obtained from the St. David's gold lode, 
Clogau mine. 

A RETURN presented to Parliament shows that 1,378 acres of Rich- 
mond Park, seven-twelfths of the whole, have been drained, and the 
average cost has been £6 7s. 4d. per acre. 

Mr. Freperick Penny, Professor of Chemistry at the Andersonian 
University, Glasgow, has written to the Times to state that he has 
discovered from 14 per cent. to 33} per cent. of fine white clay in 
foreign cream-laid and printing paper. 

Tue Thames Embankment Commissioners have concluded their 
investigations into the merits of the various plans brought before 
them, and will next proceed with the consideration of the wharf- 
ingers’ and other interests on the river. 

Mr. G. F. Tratn has requested permission to try the experiment 
of a street railway in Bristol. He offers to lay down a line from the 
top of Park-street to Clifton, with a branch to Rutland, at his own 
expense, and to take it up again if found inconvenient or objection- 
able. The matter has been referred to the consideration of the 
Local Board of Health. 

Tue South Yorkshire Railway Extension Bill has been approved 
on condition that the proposed railway viaduct across the ‘l'rent is 
constructed with two openings of 60 ft. span each, and that the 
other bridges be constructed on plans approved by the Admiralty. 
The same requirements are also insisted upon from the West Mid- 
land and Severn Valley Railway in the construction of their line 
over the Severn. 

‘Tne New River Company are now engaged in removing their old 
aqueducts and reservoirs in different parts of the metropolis, and 
building on the sites they occupied. During the last few weeks the 
well-known canal which used to supply the real water to Sadler’s- 
wells Theatre has been drained dry and filled in, and large iron 
water-pipes have been placed in its bed. The reservoir in Coppice- 





| row has also been removed. 





Tne total number of schemes for carrying out the Thames embank- 
ment and railway before the Commissioners wmounts to about 40, 
and it is stated that in the event of their recommending to Parlia- 
ment the construction of an embankment between Westminster 
and London Bridges, they will couple with that recommendation 
another for the embankment of the river to a still greater extent both 
above and below bridges. 

Tue Austrian Engineers’ Union have forwarded us their prize list 
for the ensuing year. They offer two prizes—one of 400 German 
dols, and a second of 200 dols.—for a historical and theoretical 
account of the latest roofs of wood and iron, beginning at eight 
fathoms, up to the largest accomplished width of span. ‘I'wo other 
prizes, of like amount, are offered for a historical, statistical, and 
critical account of the apparatus and means used for greasing railway 
carriages. Competitors for these prizes must send in their contribu- 
tions before the end of October, 186 Persons wishing to compete 
jor these prizes should apply for prize lists to the Ingenieur- Verein, 
Vienna. 

Apvices from Malta state that in consequence of the damaged state 
of the steamer Malacca, having on board the Malta and Tripoli, and 
about half of the Tripoli and Bengazi portions of the Malta and 
Alexandria telegraph cable, some delay will occur in commencing 
the operation of laying that part of the line. The vessel was in 
her Majesty's dockyard at Valetta under repair. The cable had been 
tested, and, with the exception of a few knots, damaged by having 
been coiled under water in the dock, had been ascertained to be in 
perfect working order. Mr, Wildman Whitehouse, who was the 
chief electrician employed in laying the Atlantic cable, had arrived 
out on the part of Messrs. Glasse, Elliott, and Co. 

Tue Pneumatic Despatch Company are proceeding rapidly with 
their trial works. The pneumatic pipes and the greater portions of 
the machinery are on the ground and in course of fixing, and the 
whole will be in operation in about three weeks. ‘The site selected 
for the experimental essay is on the bank of the river, closely ad- 
joining the new railway bridge at Chelsea, the temporary use of the 
ground having been granted by the Southwark and Vauxhall 
Waterworks Company and the London and Brighton Railway 
Company. The pipes are of the tunnel form, 30 in. in height, and 
the length now in course of erection is a quarter of a mile. As soon 
as their operation has been inspected by the public they will be 
removed, and permanently fixed between the General Post-office 
and Bloomsbury. 

Her Masesty’s Commissioners for the International Exhibition of 
1862 have appointed the following committee in connection with 
classes five (railway-plant), seven (manufacturing machines and 
tools), eight (machinery in general), and ten (civil engineering, 
architectural, and building contrivances), in the Exhibition of 1862: 
—The Duke of Sutherland, the Earl of Caithness, John Anderson, 
Esq., Member of Council, Institution of Mechanical Engineers; 
Frederick I. Bramwell, Esq., Joseph Cubitt, Esq., Member of Council, 
Institution of Civil Engineers; James Fenton, Esq., Vice-President, 
Institution of Mechanical Engineers ; John Fernie, Esq., Member of 
Council, Institution of Mechanical Engineers; Captain Douglas 
Galton, R. Associate Member of Council, Institution of Civil 
Engineers; Thomas Elliot Harrison, Esq., Member of Council, 
Institution of Civil Engineers; George Willoughby Hemans, Esq., 
Member of Council, Institution of Civil Engineers; Sampson Lloyd, 
Ksq., Member of Council, Institution of Mechanical Engineers ; 
John Robinson M‘Lean, Esq., Vice-President, Institution of Civil 
Engineers ; Henry Maudslay, Esq', Member of Council, Institution 
of Mechanical Engineers; John Penn, Esq., Past l’resident, Institu- 
tion of Mechanical Engineers; and John Scott Russell, Esq., F.R.S., 
Member of Council, Institution of Civil Engineers. 

Tue following appointments of naval engineers have been made 
since our last:—John Henry Trelwing, Robert Wemyss, William 
Wotton, Thomas Fellowes Simmons, Henry Brown, and W. R. 
Fabian have been promoted to the rank of chief engineers; W. 
Wotton, chief engineer to the Cumberland, for the Leander; ‘IT. F. 
Simmons, chief engineer, to the Gorgon; Henry H. Henri, first- 
class assistant-engineer, to the Spiteful; Richard Holman, first-class 
assistant-engineer, to the Alecto; W. C. Archbold, third-class 
assistant-engineer, to the Desperate; Owen Jones, chief engineer to 
the Asia, for charge of the machinery of the Retribution; William 
Dark, first-class assistant-engineer to the Cygnet; George Wynhall, 
first-class assistant-engineer, to the Britannia, for service in the 
Bulfinch ; William H. Grose, second-class assistant-engineer to the 
Steady; James W. E. Baron, acting second-class assistant-engineer, 
to the Indus, for service in the Speedy; George Roe, acting second- 
class assistant-engineer, to the Steady; Lambert J. Croome and 
David Storrar, third-class assistant-engineer, to the Cygnet; 
Lawrence Steele, third-class assistant-engineer, to the Steady; 
Thomas F. PV. Shelley, acting third-class assistant-engineer, to the 
































Neptune; William J. Grant, acting third-class assistant-engineer, to 
the Cw John Lichardson, acting third-class assistant-engineer, 


to the Liffey ; John A. Cawley, acting third-class assistant-engineer, 
to the London; William Bremner, acting third-class assistané- 
engineer, to the Dorris; John Franklin, acting third-class assistant- 
rineer, to the Melpomene; Nathaniel F. Hockerston, acting third- 
class assistant-engineer, to the Terrible; William F. Rowe, acting 
third-class assistant-engineer, to the Lapwing; Alexander Reid, 
third-class assistant-engineer, to the Mars; Francis H. Dormison, 
third-class assistant-engineer, to the Hawke; W. H. Nurse, pro- 
moted to the rank of second-class assistant-engineer in the Fisgard, as 
supernumerary ; and William J.J. Spry, third-class assistant-engineer 
to the Indus, as supernumerary; James Legate, acting third-class 
assistant-engineer, to the Fisgard, for the Monkey ; Joseph Bamford, 
acting third-class assistant-engineer, to the Asia, for the Euryalus; 











Edward E. Williams, third-class assistant-engineer, to the Rhada- 
manthus; Thomas Ritchie and William A. Stewart, third-class 
assistant-engineers, to the Ariadne, confirmed. 





NOTES AND MEMORANDA. 


on" Dogger bank is 350 miles long, and has an average height of 
t. 


_ ‘THe Chester and Holyhead Railway viaduct over the river Cegid 
is 171 ft. high. 
Tue largest hydraulic presses, it is believed, yet made, have rams 
20 in. in diameter. 
_Tue natural evaporation at Calcutta has been fascertained to be 
15 ft. per annum. 
A steam cylinder has the least cooling surface when its diameter 
and length are equal. 
Gas tar mixed with yellow ochre makes a good green paint, Very 
useful for preserving coarse woodwork. 
200 inches of rain have been known to fall in one year in Cum- 
berland. The annual average at Seathwaite is 141} in. 
In 1857, Messrs. William Baird and Co. had no less than 33 blast 
furnaces, 16 at Gartsherrie, besides 17 others in Ayrshire. 


Tue registered rain fall, for one year, at the top of Westminster 
Abbey, was 12-099 in., while on the ground below it was 22°608 in. 

Tue Canterbury and Whitstable Railway was opened in May, 
1830, some months before the public opening of the Liverpool and 
Manchester line. 

‘Tere is abundant reason for believing that the discharge of a jet 
of cold water into the steam chamber of a boiler at work would burst 
it with great violence. 

Freep-water heating apparatus has been suddenly and violently 
collapsed on the sudden admission of cold water while the exhaust 
steam was passing through. " 

A RAIN gauge placed on the roof of a house, or in any elevated 
position, will not show much above two-thirds the quantity of rain 
as when placed in the ground, ‘ 

SPALLANZANI kept frogs, salamanders, and snakes in a torpid state 
in an ice house for three years and a half, and on the restoration of 
warmth they readily recovered. 

Tue speed of revolution of large screw propellers, taken at the 
periphery of their disc, often amounts to 3,600 ft, per minute, a 19 ft. 
screw making 60 turns a minute. 

Sin Rosert Serres contributed a paper to the “ Philosophical 
Transactions,” as long ago as 1818, on “The Great Strength given to 
Ships of War by the Application of Diagonal Braces,” 

A set of cold water, discharged under a pressure of about 20 Ib 
per inch, answers an excellent purpose for hardening steel. A jet 
was thus used by Adam Eckfeldt in 1795 for hardening dies. 

Tne stone-dust produced by machines employed for crushing 
granite is found to be equal to emery for finishing purposes. The 
tinest granite-dust is said to be quite equal to Turkey powder. 

T'wetve cubic feet of water per second, falling one foot, will, in its 
best application to a water wheel, give out one-horse power, the 
actual weight, falling through one foot, being nearly 45,000 Ib. per 
minute. 

Tne Arar, a vessel running between Newhaven and Jersey, and 
fitted, nearly four years ago with surface condensers, has preserved 
her boilers in a sound state, and they are now, in fact, apparently as 
good as new. 

Ir steam be permitted to flow from a boiler into a nearly vacuous 
space, and without imparting motion to another body, the tempera- 
ture of the steam entering the space will rise much higher than that 
of the steam in the boiler. 

‘Tne two iron water wheels at the Catrine Works, Ayrshire, are 
each 50 ft. in diameter, and 10 ft. 6 in. wide inside the buckets. 
These wheels work under a fall of 48 ft. and with a speed at their 
peripheries of 4 ft. per second. 

In Cresy's “ Encyclopwdia of Engineering ” the invention of the 
pneumatic pile, commonly attributed to Dr. Potts, is assigned to M. 
Triger, who first tried it on the banks of the Loire in sinking through 
a quick-sand 66 ft. in thickness. 

Nerrner of the great spans of the Britannia bridge measures 460 ft. 
as is generally supposed, nor are the two great spans of exactly equal 
width. The eastern span measures 458 ft. 8 in, in the clear, and the 
western, or Anglesea span, 459 ft. 3 in. 

Or the “ten yard” or 30 ft. coal vein in South Staffordshire, it is 
estimated that one-third is left in the works as refuse, and the pillars 
that support the roof occupy one-third, so that not much more than 
one-third is actually brought to the surface. 

Proressor RANKINE has stated that 40 lb. in weight of steam have 
been condensed in one hour upon one square foot of condensing 
surface. The ordinary amount of steam condensed per square foot 
per hour in surface condensers, is 6 lb. to 8 Ib. 

Ix making common iron about 10 per cent. is wasted in the 
puddling-furnace and 10 per cent. more in the mill-furnace. In 
making what is known in Staffordshire as “ best, best, best” iron, 
the total waste is nearly 40 per cent of the pig. 

Tue railway station at Birmingham is about 250 ft. above that ot 
the North-Western line in London. The Tring summit is 3324 ft. 
above London ; the Blisworth summit 170°8 ft.; the Kilsby summit 
308 ft., and the Berkswell summit 290 ft. above the London terminus. 

A No. 8 Insecror (the nozzle being y in. in diameter) will, with 
50 Ib. steam, throw 719 gallons of water per hour. With 120 Ib. 
steam the water thrown is 1,115 gallons. The Injector cannot be 
relied upon to draw water from a depth greater taan 5 ft. below the 
apparatus. 

Some of the Clyde engine builders have commenced making the 
crank shafts of screw engines in separate portions, one crank in each 
forging, the two forgings or half-shafts hen connected by bolted 
couplings of large diameter. Cranks are more cheaply made in this 
manner and if either break, it is not necessary to throw both away. 

‘Tne Giffard Injector will commence working, throwing a jet of 
water into a locomotive boiler, when the pressure of steam is so low 
as to be incapable of blowing the whistle. It will often start when the 
steam gauge pointer stands at zero, although, of course, in such case, 
the gauge cannot be correct in its indications. Few high pressure 
gauges, indeed, can be depended upon, to a pound or s0, at the com- 
mencement of the scale. 

In 1857 Messrs. Darby, Brown, and Co. (the Ebbw Vale Iron 
Company) had 23 blast-furnaces, 22 of which were in Monmouth- 
shire and 1 in Gloucestershire. Messrs. Guest and Co., at the same 
time, had 18 furnaces; the Ystalyfera Iron Company had 11 
furnaces (the latter anthracite) ; the ‘Tredegar lron Company 9 
furnaces, and Messrs. Crutwell, Levick and Co., also 9 furnaces. 
The Messrs. Bailey, collectively and individually, owned at the same 
time, 18 furnaces. 

Tue principle of Giffard’s Injector appears to have been known 
upwards of a century ago. In 1753 Richard Savery, of Birming- 
ham, published a book in which he gave a plan and description of an 
apparatus for raising water by steam. A conical nozzle, discharging 
a jet of steam, was shown within another similar nozzle,as in the 
Injector, the water being thus drawn up through, and discharged 
from, the annular passage. Among other copies of Savery’s book 
one is now preserved at Messrs. Elkington and Mason’s of Birming- 
ham. 

Ir the pitch of a screw, in feet, be multiplied by the number of 
turns per minute, and two places of decimals be pointed off from the 
right hand of the product, the latter will almost exactly express the 
speed in knots per hour, including slip. Thus a screw of 80 ft. 
pitch, making 45 turns per minute, will make (30 X 45 = 1,850) 18°5 
knots nearly per hour including slip. 1,350, in this case, is the 
number of feet of horizontal motion, including slip, developed per 
minute, and as a nautical rule is very nearly 6,000 ft., and as there 
are 60 minutes in an hour, the effect of multiplying 1,850 by 60 and 
dividing the product by 6.(00, is, of course, the same as pointing off 
two places of decimals at once. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Cominissioners of Patents.) 
Grants of Provisional Protection for Six Months. 

78. MARIE CuristorHk EvGEene Page, Valdoie, near Belfort, Haut Rhin, 
France, ‘‘An improved kneading machine.”—Petition recorded 11th 
January, 1861. 

00. Epmunp ForMAN Barnes, New York, U.S., “ Improvements in instru- 
3 i, 1 + and att hy t 


I s for t itting 


1130. WintiAM Birks, sen., WILLIAM Birks, jun., and Joun Birks, Not- 
tingham, “‘ Imp ts in the facture of lace or net, and in the 
machinery employed therein.” — Petitions recorded 4th May, 1861. 

1131. Joseru Victor Vienox, Dean-street, Soho-square, London, “A mode 
of preparing or making enamel applicable to various purposes.” 

1133. Joseru Capron TirFany, New York, U.S., ‘ A mode of promoting a 
_—_ perfect combustion of fuel in furnaces, and the manner of effecting 
the same.” 








174. Hesry Ricard CorraM, St. Pancras Ironworks, London, ‘“ Improve- 
ments in folding chairs, cots, and such like articles to sit and recline 
n.” 


on. 

177. RicHarD ARCHIBALD BROoMAN, Fleet-street, London, “ An improved 
method of manufacturing tyres for wheels, hoops, and rings.”—A com- 
munication from the Société des Forges, Paris.—Petitions recorded 22nd 
January, 1861. 

189. HENRY HENDERSON, Edinburgh, Mid Lothian, N.B., ‘‘ Improvements 





1134. THOMAS BLAcKBURN and Mark Know es, Blackburn, L % 





ments, or a ion of 

and recording messages, in any form of letter or character, by means of 

electricity or electro-magnetism, acting either mechanically or chemically, 

and which invention may also be applied to the transmitting or copying 

— as maps of any form of outline.”—Petition recorded 18th February, 
6 


361. 

$72. James Hicains and ScuorieLp Wuitwortu, Salford, Lancashire, ‘ Tm- 
provements in machinery or apparatus for preparing cotton and other 
fibrous materials for spinning.”—Petition recorded 9th April, 1861. 

910. ALBERT FRANCOIS DELLANOY, Paris, ‘Improvements in boxes and 
bearings for lubricating the axles and journals of wheels, also applicable 
to lubricating the shafts or axles of machinery in general.” —Petition re- 
corded 13th April, 1861. 

962. Puree Mixaaup, Rue Laffitte, Paris, “Improvements in obtaining 
jellies, syrups, and drinks, from the tree Arbutus Unedo or Arbousier.’ 

964. Isaac Ritey and Tomas Carns WoLstTenioLMe, Blackburn, Lanca- 
shire, 3 Improvements in heating apparatus for domestic and other pur- 
poses.” 

975. Joun Gyers, Middlesbro’-on-Tees, Yorkshire, ‘‘ Improvements in the 
construction of machinery or apparatus for obtaining motive-power.”— 
Petitions recorded 19th April, 1861. 

1004. TuoMAS Petens, Great Alic-street, Whitechapel, London, “ Improve- 
ments in machinery or apparatus for moving, conveying, transporting or 
transmitting bodies,”—Petition recorded 20th April, 1861. 

1020. Georak Danixt Davis, Bromley-terrace, St. Leonard’s-road, and 
Joseru Davis, Archer-terrace, East India-road, London, “ Improvements 
in machinery for raising anchors, stopping cables, preventing cables from 
riding, and other like purposes,” 

1022. Joseru Ruopes, Morley, and Ricuarp Kemp, Leeds, Yorkshire, 
“ Improvements in rag machines.”— Petitions recorded 24th April, 1861. 
1030. Tuomas TAYLOR, Wellington-row, Bethnal-green, London, *‘ Improve- 

ments in machinery for cutting certain fabrics into strips.” 

1040. Epwarp Stranoman, Waterford, Ireland, ‘ An improved method of 
and apparatus for intercepting and carrying off the sewage of large towns, 
and preventing the defilement of rivers thereby.”— Petitions recorded 25th 
April, 1861. 

1077. Henai Jean Tueormime Laat, Bordeaux, France, “‘ An improved 
apparatus for hauling ashore ships and vessels of all sizes and descrip- 
tions.” 

1079. Jacques Meyer, Berlin, Prussia, ‘‘ Certain new chemical combina- 
tions, and for the application thereof to fixing aniline and pigment 
colours in printing and dyeing to tanning, waterproofing, and other in- 
dustrial purposes."—A communication from Doctor Francis Leopold 
Sonnenschein, Berlin, Prassia.—Petitions recorded 30th April, 1861. 

1081. Wittiam Horn, Butler’s-terrace, Ossory-road, Old Kent-road, Surrey, 
“ Improvements in steam and water-tight joints for fixing tubes in plates, 
such as are used for surface condensers, distillers, refrigerators, vessels 
for heating feed water or tubular boilers."—A communication from 
Horatio Allen, New York, U.S. 

1085. Freverick Joskri’ BRAMWELL, Great George-street, Westminster, and 
WILuiAM Owen, Phoenix Lronworks, Rotherham, ‘ Improvements in the 
manufacture of rails, bars, plates, cylinders, vessels, axletrees, cranks, 
wheel tyres, and other articles of wrought-iron or steel, and also in the 
machinery used in such manufactures.” 

1087. Francois, ZAcHARI£ Koussin, Boulevart St. Martin, Paris, ‘“Colour- 
ing matters derived from napthylamina, binitronapththalina, and _trini- 
tronapthalina, and application of such colouring matters to the dyeing 
and printing of fabrics.” 

1088. WiLLIAM Brownina, St. John-street, West Smithfield, London, “A 
one method of and apparatus for ascertaining the distance of distant 
objects.” 

1089. THomAS HOOMAN and Joun MALIszEwsk!I, New Oxford-street, London, 
** Improvements in photographic printing upon the interior of any glass 
or other transparent vessel.” 

1000. Jouann Ernst Friepricu Lupexe, Marke, Hanover, ‘ Improvements 
in motive-power engines.” 

1091. ALEXANDER McNEILE, Liverpool, Lancashire, ‘* Improvements in the 
construction of targets.” 

1093. WinLiaAM Wa.ton, Ivy Cottage, Old Charlton, Kent, “ A new manu- 
facture of overlapping wall facing.”—Petitions recorded 1st May, 1861. 

1095. JouN CuakLes WiLsoN, Bucklersbury, London, ‘‘ Improvements in 
machinery or apparatus for the manufacture of sugar.” 

1096. WiLLIAM Scoies, High Town, near Leeds, Yorkshire, ‘‘ Improvements 
in carding engines for carding wool, cotton, silk, or other fibrous sub- 
stances.” 

1007. WituiAM Hoyie, Greenhill-terrace, Greenhill, Oldham, Lancashire, 
“Certain improvements in machinery for preparing, spinning, and 
doubling cotton and other fibrous substances.” 

1098. MicHAEL WINKLER, Gumpendorf, Vienna, “ Certain improvements in 
locks and other fastenings.” 

1099. EVGENE DE Bassano, and ADOLPHE BrupENN, Brussels, Belgium, ‘ Im- 
provements in the manufacture of stearine.” 

1101, Wittiam CLARK, Chancery-lane, London, ‘ Improvements in the 
imitation of gold and silver embroidery.”.—A communication from Jean 
Joseph Germain Marius Arthaud, Pari 

1103. Ricuakp ARcHIBALD Brooman, Flee 
in solar timekeepers or chr ters, 
Fléchet, Paris. 

1104. Gronax Davies, Serle-street, Lincoln’s-inn, London, “ Improvements 
in gas burners.”—A communication from Hubert Bosch, Maestricht, 
Netherlands, 

1105. Joseri’ Grorer Brown, Croxton, Leicestershire, “ Improvements in 
obtaining motive-power.” 

1106. Perer Wriaut, Dudley, Worcestershire, “ Improvements in the 
manufacture of Wheels and in apparatus or machinery to be employed 
therein.” 

1107. WinutAM CLissoLp, Dudbridge, Gloucestershire, ‘ An improved con- 
struction of driving belt.” 

1108. Gerona Mean, Bethnal-green-road, London, ‘* An improved portable 
canteen adapted for use in the army, and for volunteers, tourists, and 
others.” —Petitinns recorded 2nd May, 1861. 

1109. Marc ANTOINE FRANCOIS MENNons, Rue de l'Echiquier, Paris, ‘‘ The 
manufacture of paper and cardboard from a fibrous vegetable matter not 
hitherto used for that purpose,” —A communication from Edmond 
Nuewens, Montreuil-sous-Bois, France. 

1111, THomas BraApsuAw, Salford, Lancashire, ‘Certain improvements in 
machinery or apparatus for doubling yarn or thread.” 

1112. Groner Hayes, Elton, Huntingdonshire, ** Improved apparatus for 
applying motive-power.” 

1113. Owen RowLanpb, Wellington-road, Kentish Town, London, ‘‘ Improve- 
ments in electric telegraphs.” 

1115. James ALEXANDER MANNING, Inner Temple, London, ‘A mode or 
method of collecting ammonia from the waste gases arising from the 
combustion of coal.” 

1116. ALEXANDER Watt, Friday-street, London, “ Improvements in the 
manufacture of tri ings."—A ¢ ication from James Wileox, 
New York, and Hector Tyndale, Philadelphia, U.S. 

1117. Wituiam Epwarp Newrtoy, Chancery-lane, London, “ Improvements 
in the treatment of copper ores.”—A communication from Josep Marie 
Puistienne, Paris. 

1118. Epwarp Humpnrys, Deptford, Kent, “ Improvements in macainery 
for steam vessels,”—Petition recorded 3rd May, 1861, 

1119, Joseru Jounson, Leader-street, Chelsea, Middlesex, “ Improved show 
or window boards or tablets to be used for advertising and other pur- 

roses.” 

nto. Wituiam Appy, Pigot-street, Manchester, ‘‘ Improvements in machi- 
nery for washing fabries and for churning.” 

1121. Grorar Rypitt, Dewsbury, Yorkshire, “‘ A smoke consumer and con- 
denser suitable for factories, railway engines, steamships, furnaces, brick- 
kilns, cinder-ovens, bakehouses, and other purposes.” 

lizz. Grornex Waipr Reynoips, Birmingham, and Samvet Griee Taytor, 
Oldbury, Worcestershire, ‘*A new or improved hand drill for drilling 
wood, metal, and other materials."—A communication from William 
Kimberley, New York, U.S. 

1123. Wittiam Rowan, Belfast, Antrim, Lreland, ‘ Improvements in machi- 
nery for seutching flax and other fibrous substances, applicable also for 
reducing flax, hemp, and other fibrous materials into tow.” 

1124. Ricuarp ARCHIBALD Brooman, Fleet-street, London, ‘“ An improved 
thread for weaving and other uses.”—A communication jfrom Charles 
Lewandoski, Paris. 

1125, Wituiam Cottetr Homersnam, Adelphi-terrace, London, ‘ Improve- 
ments in engines and implements for ploughing and cultivating land, 
parts of which improvements are also applicable to other purposes.” 

1126. WILLIAM Paumer, Evelyn-place, Brighton, Sussex, ‘* Improvements 
in apparatus for facilitating the imbibing of liquids.” 

1127. Joun Martin Baas and Friepericuh Orro Tuomas, Gerrard-street, 
Soho, London, ‘* Improvements in apparatus for perforating paper, parch- 
ment, and other substances.” 

1128, EDWARD Prask Situ, Weymouth, Dorsetshire, “ Improvements in 
the construction of radial traversing carriages.” 

1129. Epwarp Brown Witsox, Great Ryder-street, St. James's, West- 
minster, and WILLIAM Tiyou, Newland-street, Euston-square, Middlesex, 
“Improvements in the manufacture of railway wheels, tyres, and other 
annular, cylindrical, and hollow articles from cast-steel or malleable cast- 

in the machinery or apparatus employed therein.”, 












-street, London, “ Improvements 
"—A ¢ ication from Paul 
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“Tmpr in ‘y or apparatus for warping cotton, worsted, 
and other similar materials, and in expanding combs used in connection 
therewith, and also in springs used in the manufacture of the said combs, 
which springs are applicable to other pu 

1135. Epwarp Tuomas Hueues, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of artificial flowers and similar articles."—A commu- 
nication from Edward Delcambre, Paris. 

1137. WitLiAM Asport, Richmond, Surrey, ‘‘ Improvements in the construc- 
tion of cages for singing and other birds or animals.” 

1138. WILLIAM Jounson, Little Malvern, Worcestershire, ‘‘ Improvements 
in railway carriages and locomotive engines.” 

1139. WILLIAM JouNson, Little Malvern, Worcestershire, ‘‘ Improvements 
in apparatus for churning and kneading.” 

1141. Ricuarp ARcHIBALD BroomaN, Fleet-street, London, ‘ The manufac- 
ture of th is, cords, fabrics, felt, and pulp from the hop plant.”—A 
communication from Barthelemy Picard, Nancy, France.” 

1144. WittiamM Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
lubricating compound.”—A communication from John Blake McMunn, 
Port Jervis, Orange County, New York, U.S. 

1145. Josep Burcu, Crag Hall, near Macclesfield, Cheshire, ‘‘ Improve- 
ments in the construction of steam and other boilers, and apparatus con- 
nected therewith.”—Pelitious recorded 6th May, 1861, 

1146. CHAKLES Stevens, Charing-cross, London, ‘‘ Improvements in gutta- 
percha and india-rubber toys.”—A communication from Henry Galante, 
Rue Laffitte, Paris. 

1148. SipNey ALEXANDER Beers, Brooklyn, New York, U.S., ‘‘ Improve- 
ments in rails for street railroads.” 

1149. JEAN Baptiste JARrLot, South-street, Finsbury, London, ‘Certain 
improvements in hinery for the facture of artificial fuel.” 

1151. Francois Derayes, Capian, near Bordeaux, France, ‘Improved 
hydraulic apparatus.” 

1152. WituiamM Epwarp Gerpoe, Wellington-street, Strand, Loudon, ‘‘ Im- 
proved means and apparatus for conducting or forcing the flow of water.” 
—A communication from Charles Douchain, St. Cloud, near Paris. 

1153. James Wiuuis, Little Britain, London, “‘ Improvements in umbrellas 

« and parasols.” 

1155. Grorce Davies, Serle-street, Lincoln’s-inn, London, ‘‘ Improved 
apparatus for boiling sugar.”—A communication from Hector Lavignac, 

oe 








1156. WiLLIAM Birks, sen., WILLIAM Birks, jun., and Joun Birks, Not- 
tingham, ‘Improvements in the manufacture of bobbin net or lace.”— 
Petition recorded 7th May, 1861. 

1160, JEAN NADAL, Brooke’s-market, Brooke-street, Holborn, London, ‘ Im- 
proved candlestick.” 

1162. Henry Martyn Nicnouis, Essex-street, Strand, London, ‘ An 
improved instrument for withdrawing corks from bottles when acting as 
stoppers therein.” 

1166. Joun Rou¥Ye Hunt, Chichester-place, Wandsworth-road, Surrey, 
“Improvements in the manufacture of gutta-percha and compounds 
thereof with other matters and substances.” 

1168. Exenezer Hoskins, Birmingham, ‘‘ An improvement in joints for 
articles in metal.”— Petitions recorded tth May, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 
1079. ALEXANDER Mitts Dix, Hanley, Staffordshire.—Dated 13th May, 
1858. 


1090, Joux Macintosu, North Bank, Regent's Park, London.—Dated 14th 
May, 1858. 

1115. JAMES BorroMLEy and ALEXANDER HENNAH Martin, North Bierly, 
near Bradford, Yorkshire.—Dated 19th May, 1858. 

1101. Henry Curzon, jun., Kidderminster.—Dated 17th May, 1858. 

1166, CHARLES FREvERIC Dietz Monnin, Rue Venddme, Paris.—Dated 25th 
May, 1858. 

1092. Joun Henry Jounson, Lincoln’s-ian-fielés, London.—A communica- 
tion.—Dated 17th May, 1853. 

1122. James Hesrorp, Bolton-le-Moors, Lancashire.—Dated 20th May, 
1858. 

1135. JAMES ApPERLEY and WILLIAM CLissoLD, Dudbridge, Gloucestershire. 
—Dated 21st May, 1853. ) 

1174. Freprnick ALBERT Gatty, Accrington, Lancashire.—Dated 26th May, 
1858. 

1159. Witu1aM HaArpina, Forest-hill, Kent.—Dated 24th May, 1858. 

1169. Georak ALLTON and Joun Firnir, Derby.—Dated 25th May, 1858. 

1194. Groner Hinton Bovitt, Dunsford Lodge, Wimbledon, Surrey.—Dated 
27th May, 1-58. 





Patent on which the Stamp Duty of £100 has been Paid, 
1129. Ropert CRosLaAnD, WILLIAM Hotpay,and Joun Heaton, Bradford, 
Yorkshire.—Dated 22nd May, 1858. 





Notices to Proceed. 

3124. Wittiam Mossman, Cleveland-terrace, Downham-road, Islington, 
London, ‘The manufacture of bonnets from papered cloth.”—Petition 
recorded 20th December, 1860. 

49. GEORGE HALLert, Broadwall, Lambeth, Surrey, and Joun STENtousE, 
Rodney-street, Pentonville, London, “ Improvements in the manufacture 
of pigments for coating surfaces.” 

50. Joseru JAMES WELCH, Cheapside, London, “ Improvements in scarfs 
and cravats.”— Petitions recorded 8th January, 1861. 

58° CLaupE Nicotas Leroy, Paris, ‘An improved grease for lubricating 
the frictional surfaces of machinery.” 

59. Wintiam Epwarp Grper, Wellington-street, Strand, London, “ An 
improved buckle.” —A communication from Jean Tissinier, Toulouse, 
France.—Petitions recorded 9th January, 1861. 

72. Hexry Tuomas Hoorer, Killiow Kea, Truro, and WILLIAM GERRANs, 
Tregony, “ An improved machine for distributing manure on lands.”. 

73. Tuomas Bromwicn, Bridgnorth, Salop, ‘*A combined apparatus for 
combing and cutting the hair of the human head.” 

78. Manik CunistopuE EvGENE Paar, Valdoie, near Belfort, Haut Rhin, 
France, ‘* An improved kneading machine.” 

81. Henry Pawson, Leadenhall-street, London, “ Improvements in scale 
beams and weighing machines.” — Petitions recorded th January, 
1861. 

88. WitttAM BuLLoveu, Blackburn, Lancashire, ‘ Improvements in looms 
for weaving.” 

91 Joskru CHARLTON, Manchester, Lancashire, “ Improvements in the 
method of directing the streams of water employed in extinguishing con- 
flagrations, and in apparatus connected therewith.” 

94. Henry Maturson, Lahore-terrace, Sydenham-road, Croydon, Surrey, 
‘Improved apparatus for generating steam.” 

97. CHARLES ADAM Ginarp, Boulevart du Temple, Paris, ‘‘ Improvements 
in preparing colouring matters for dyeing and printing.”—Partly a com- 
munication from M. Georges de Laire, Paris. —VPetitvons recorded 11th 
January, 1861. : ’ 

99. CRANE Brusu, Enfield, Meath, Ireland, “ Improvements in fog signals 
for railways.” 

100. Joux Batpwiy, jun., Cartes Woop, and Joun Crossvry, Halifax, 
Yorkshire, ‘‘ Improvements in machinery for combing wool and other 
fibrous substances.” — Petitions recorded 14th January, 161. 

111. Joun Freperick Spencer, Neweastle-upon-Tyne, ‘* lmprovements in 
steam engines, and the machinery or apparatus connected therewith.” 

112. CHARLES StEvENS, Charing-cross, London, ‘* A new paste made from 
wood, to be used ‘in the manufacture of various articles, together with 
the apparatus employed in the preparation of the same.”—A communi- 
cation from Mr. Loyer, Rue Laffitte, Paris. 

116. Antone GERMAIN LASSERRE, Bordeaux, Gironde, France, “ Improve- 
ments in the manufacture of fuel, and in apparatus connected therewith.” 
—Petitions recorded Lith January, 1361. 

125. Joun Reapte, Birmingham, * Improvements in swivels or fastenings 
for connecting watches to watch chains, for fastening articles of jewellery, 
and for other like purposes.”— Petition rcorded 16th January, 1361, 

184. MARCELIN Francois CAVALERIE, Boulevart St. Martin, Paris, 
proved apparatus for obtaining motive-power by centrifugal force.’ 

137. MicuakL Henry, Fleet-street, London, ‘* Improvements in apparatus 
for locomotion, and in the construction of certain wheels employed there- 
in, and of levels used therewith, such improved wheel and level being 
also applicable for other purposes."—A communication from José 
Gallegos, Boulevart St. Martin, Paris.—Petitions reco, ded 17th January, 
1861. 

144. Wittiam Epwarp Newtos, Chancery-lane, London, “An improved 
clutch apparatus for transmitting motion to various kinds of machinery.” 
—A communication from Colas Brothers, Paris.—Petition recorded 18th 
January, 1861. . 

152. CHARLES WILLIAM LANCASTER, New Bond-street, London, JAMES Brows, 
and Joun Hvenes, Newport, Monmouthshire, ‘‘ An improvement in con- 
structing forts, screens, and other like defences.”—Petition recorded 19th 
January, 1861. : 2 

166. JEAN Baptiste Pascau, Lyons, France, “Improvements in generating 
burning gases to be applied as a motive-power, and in apparatus for the 
same.”—Petition recorded 21st January, 1861. 


“Im- 











in hinery or apy for printing yarns or threads, parts of which 
hinery or apy are applicable to the twisting of fibrous materials,” 

— Petition recorded 24th January, 1861. 
199. EpwarD Tuomas Hvucues, Chancery-lane, London, “ Improvements in 
machinery or apparatus for pulverising clay and other materials.”—A 
ication from Messieurs Léon and Edouard Pavin de Lafarge, 








Viviers, France.” 

201. RicHaRD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ Improvements 
in reaping and mowing machines.”—A communication from Jean Louis 
Dewaroquier, Paris. —Petitions recorded 25th January, 1861. 

249. HENRY PuILiips, Pinhoe, and JAMES BANNEHR, Exeter, Devonshire, 
“Improvements in urinals, and in the manufacture of manure when 
urine is used.”—Petition recorded 30th January, 1861. 

276. Tuomas Epwarp KniagutLey, Cannon-street, London, “ Improvements 
in constructing stable floors.”—Petition recorded 1st February, 1861. 

306. Tuomas GeE, Nottingham, ‘‘The production of a new composition or 
compositions of which refuse leather is the chief ingredient, and manu- 
facturing articles of utility, plain or ornamented.”—Petition recorded 6th 
February, 1861. 

315. TuomMAs BLEzarD and JAMES BLEZaRD, Padiham, Lancashire, “ Im- 
provements in self-acting temples.” 

322. Joux Branscombe, Noel-street, Islington, London, ‘‘ Improvements in 
telegraph cables.”—Petitions recorded tth February, 1861. 

386. ADoLPHE Lrcat, Crevecoeur, Oise, France, ‘* Improvements in looms 
for weaving.”—A communication from Frangois Postei, Doméliers, Vise, 
France.—Petition recorded 15th February, 1861. 

415. MicnarL Henry, Fleet-street, London, ** Improvements in furnaces.” 
—A communication from Jean Gérard Charles Tenbrinck, Boulevart St. 
Martin, Paris.—Petition recorded 19th February, 1°61. 

416. GrorGeE Parsons, Martock, Somersetshire, ‘‘Improvements in the 
construction of wheels.”—Petition vecorded 20th February, 1861. 

625. ARTHUR JOHN Joyce, Upper Gower-street, London, ‘* Improvements in 
means for indicating and representing various meteorological or atmo- 
spherical ph or infil ”— Prtition recorded 14th March, 








645. CHARLES Stevens, Charing-cross, London, “ An improved regulator 

oad looms.” —A communication from Jean Jacques Moeckel, Rue Laflitte, 
‘aris. 

652. FREDERICK TRACHSEL and TuoMAs CLayToN, Manchester, mprove- 
ments in the manufacture of gas and in the apparatus employed therein.” 
—Petitions recorded 15th March, 1861. 

686. ARTHUR WALL, Canton-street, East India-road, London, ‘‘ An improved 
mode of preventing corrosion in boiler tubes.” 

691. JAMES CHALMERS, Montreal, Canada, ‘‘ Improvements in constructing 
roadways under water.”—Petitions recorded 19th March, 1861. 

787. Georee Barton, Nottingham, and Tuomas Soar, Radford, Notting- 
hamshire, “ Improvements in washing, wringing, and mangling machines, 
applicable also for dyeing or bleaching purposes, to be called the ‘ Not- 
tingham Washing Machine.’ "—Petition recorded 3\ th March, 1861. 

813. ADOLPHE Huray and HERMANN SEILE, Laffitte-street, Paris, *‘ A new 
optical apparatus for reproducing and varying all sorts of drawings, 
which apparatus they call ‘*Goniometroscope.’ "—Petition recorded 2ud 
April, 1861. 

862. Henry WoLLASTON BLAKE, Soho, Birmingham, “ Improvements in 
coining machinery, and in apparatus employed for regulating the expan- 
sion of elastic fluids.”—Petition recorded 8th April, 1861. 

890.{WILLIAM Bury, Portman-street, Marylebone, London, ‘‘ Improvements 
in steam engines and in boilers for the same.”—Petition recorded 11th 
Apvil, 1861. 

969. WILLIAM Grove, Shoe-lane, London, ‘ Improvements in or connected 
with cylinder printing machines.”—Petition recorded 19th April, 1861. 

978. Joun Wuirenovuse, Birmingham, ‘‘ Improvements in the manufacture 
of door and other knobs, and the ornaments of the pillars of metallic 
bedsteads and other articles of like manufacture.” 

981. JEAN Baptiste JuLEs Noirot, Boulevart St. Martin, Paris, “ An im- 
proved process for manufacturing india-rubber pipes.”—Petitivns recorded 
20th April, 1861. 

1041. Joun Stewart TEMPLETON, Glasgow, Lanark, N.B., ‘‘ Improvements 
in looms for weaving pile fabrics, such as ‘furwarp,’ or ‘improved patent 
Axminster’ carpeting and in weaving the same.”—Petition recorded 25t 
April, 1861. 

1080. Tuomas ALFRED Kenpau, Cowley-street, St. George’s-in-the-East, 
and Martin Dapp Rogers, Bow-lane-cottages, St. Leonard’s-road, 
Bromley, Middlesex, ‘* An improved chain cable controller for ship's 
windlasses to prevent riding of cable in paying out and heaving in of 
same,” 

1092. Ronert Tomson Pattison, Daldorch House, Ayrshire, ‘‘ Improve- 
ments in the means and method of fixing colours in connection with the 
printing and dyeing of woven fabrics and yarns.” —Petitions recorded lst 
May. 1361. 

1153. James WILLIs, Little Britain, London, ‘“‘ Improvements in umbrellas 
and parasols.”—Petition recorded 7th May, 1861. 
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And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 





List of Specifications published during the week ending 
18th May, 1861. 

2898, 9d. ; 2399, 9d. ; 2400, 3d. ; 2401, 4d. ; 2402, Gd. ; 2403, 3d.; 2404, 
Gd. ; 2405, 3d. ; 2406, 8d. ; 2407, Gd. ; 2408, Sd. ; 2409, 10d. ; 2410, 3d. ; 
2411, Is, 4d. 5 2412, Bd. ; 2418, 6d. 5 2414. 3d. ; 2415, Bd. ; 2416, Gd. ; 2 
Bd. ; 2418, 3d. ; 2419, 3d. ; 2420, Sd. ; 2421, Is. ; 2422, 3d. 5 2123, 
8d. ; 2125, Gd. ; 2126, 10d. ; 2427, 8d. ; 2428, 3d. ; 
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2458, 6d. ; 2459, Td. ; 2460, 10d. ; 2461, 10d. ; 2462, 2s. Sd. ; 2463, > 2464, 
Gd, ; 2465, 7d. ; 2466, 3d. ; 2467, 3d. ; 2468, 10d. ; 2469, Sd. ; 2470, 2 “3 
2471, Gd. ; 2 3d.; 2473, 7d.; 2474, 3d. ; 2475, Gd. ; 2476, Td. 5 2477, 3d. | 





472, 
2478, Od. 5 2ATY, 4d. ; 2480, Sd. ; 2481, 9d. 





*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and age. Sums exceeding 5s. must be remitted by 
post-oftice order, made payable to him at the Post-office, High Holborn. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty's Commissioners of Patents. 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Sc. 
2656. J. H. Jounson, Lincoln's-inn-fields, London, ** Rotary engines." —A 
comnunication.— Dated 30th October, 1860. 

This invention relates to a peculiar construction and arrangement of 
rotary engines, whereby greater facility is afforded for tightening or 
setting up the rubbing surfaces, whilst at the same time the efliciency and 
economy of such engines are greatly increased. According to this invention 
the cylinder is made slightly conical, and the internal rotary piston is of a 
corresponding form, so that by setting up or adjusting the piston longitudi- 
nally inside the cylinder, by means of an end-adjusting screw, the rubbing 
surfaces of the piston and cylinder may be fitted accurately together when 
any perceptible wear tases place, The interior of the cylinder is provided 
with two or more diametrically disposed stops, which serve to divide the 
otherwise continuous or annular steam space existing between the surface of 
the piston (which is grooved or ch led circumf ially for that pur- 
pose) and the interior cylinder. The grooving of the piston is so arranged 
as to leave a projecting flange at each end of the piston, and these flanges 
alone form the actual contact surfaces between the cylinder and piston, the 
grooved part forming a steam space between the two surfaces. In the 
interior of this piston are fitted four or more diametrically disposed radiat- 
ing slides or diaphragms, which are pressed outwards against the inner sides 
of the cylinder by spiral or other springs. As these diaphragms pass the 
stops above referred to they are gradually forced inwards, and are as 
gradually allowed to protrude again after passing the stops by the aid 
of suitable guide pieces placed inside the cylinder, which act as in- 
clines to force in the diaphragms. The steam or other elastic vapour or gas 
is admitted from a steam chest formed on the upper surface of the cylinder, 
and provided with a circular. slide valve, which is turned by means of a 
lever handle in such a manner as to allow of the engine being worked in 
either direction or stopped, as the case may be. 

2657. J. M. HENDERSON, Renfrew, “ Marine steam engines.”"—Dated 30th 
October, 1860. . A 
This invention relates to the arrangement and construction of diagonal or 
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angular oscillating marine engines, whereby compactness combined with 
strength and efficient working action is obtained. The sole plate of the 
engines—whether they are adapted for paddle wheel or screw propulsion— 
is cast or formed with sloping or angular sides, or any shape adapted so as 
to suit the s between the cylinders. This sole plate forms the 
condenser and principal basis of the engine, to which are attached the 
other framings upon which the cylinders of the engine are arranged, so that 
they are set with their aad ends converging and directed towards the 
paddle-wheel or screw shaf®, and connected by the piston rods direct to the 
cranks of the main propelling shaft. In the arrangement of engines con- 
structed with sole plate 1 and ings in the manner hereinbefore 
described, the air-pump or air-pumps are worked by means of an eccentric 
in lieu of other modes, The air-pumps may be disposed either vertically, 
horizontally, or in any other convenient position which may be best 

ted to suit the arrangement of the other parts of the engine. The 
wheels for the paddle engines, under this construction, are made with 
double rings, one being outside to protect the feathering floats, which are of 
iron ; the cranks are placed on the face of the floats, which, when the 
wheel is going ahead, enter the water first, and are connected with the 
the eccentric rods. These rods will thus draw the floats into nearly their 
vertical position on entering the water. 


2663. J. C. Pearce, Bowling Ironworks, near Bradford, “ Steam engines and 
boilers.” —Dated 31st October, 1860. 





2680. H. Davipson and J. M. Euuercamp, Woolwich, “ Lowering and dis- 
engaging ships’ boats.” —Dated 2nd November, 1860. 7 
This invention consists, First, of an improved method of slinging or sus- 
pending such said boats from the davits of a ship ; and secondly, of im- 
proved hooks for and disengaging boats from their tackles. The 
renters propose to effect these improvements as follows :—At each side of 
the ship’s boat, and at those parts where the fore and aft thumbs are 
situated, metal eyes are fixed to the gunwale, two at each side of the boat ; 
to these said eyes they affix slings lengthwise of the boat, and connect the 
said slings together by a ring, the said ring passing over a hook of novel 
construction connected with or affixed to the lowermost block of the raising 
and lowering tackle from the davits. By these means they suspend the 
boat from one point instead of two, as has been heretofore practised.—Not 
proceeded with. 
2697. G. SuiLuipeEr, City-road, and G. Gites, Fenchurch-buildings, London, 
“Construction of omnibuses or other vehicles."—Dated 3rd November, 
1 


oe 





This invention consists in means of rendering the outside seats of omni- 
buses and other vehicles accessible from the inside. The invention cannot 
be described without reference to the drawings. 


Crass 3.—FABRICS. 








This invention relates to various improvements in the arr and 
construction of parts of steam engines and boilers, and comprises modifica- 
tions of some of the improvements described in the specification of letters 
patent for ‘‘ Improvements in apparatus for generating and economising 
steam” granted to the present applicant dated the 22nd May, 1856 (No. 
1219), together with additional improvements, the object being generally to 
economise fuel, and to render the engine and boiler capable of developing 
steadier and increased power. The improvements in engines relate, Firstly, 
to the construction of metallic pistons as described in the specification 
hereinbefore referred to, and consist in making the outer or wearing ring in 
two parts depthwise, and the inner or spring rings with wedge shaped or 
angular surfaces, so that the combined elasticity of the latter may exert a 
constant pressure both laterally and vertically upon the outer rings, thus 
keeping them in close contact with the surface of the cyiinder and the 
flanches of the piston. The improvements also include a new method of 
fixing the piston upon the rod by means of keys driven into suitable 
grooves formed in the eye of the piston and the conical part of the rod. 
Another portion of the improvement in engines has reference to the 
governor or throttle valve. In one modification the valve is composed of 
two parts, one of the parts being fixed in a suitably shaped box or casing, 
and the other part accurately fitted into or upon it, so as to admit of a 
rotating or partially rotating and reciprocating movement being communi- 
cated to it by means of a lever attached to the valve spindle outside the 
casing. The improvements in boilers relate principally to the application of 
cylindrical or other shaped water spaces or vessels to the interior of fire or 
smoke flues. —Not proceeded with. 


2682. W. CLark, Chancery-lane, London, “ Steam generators.”—A communi- 
cation.—Dated 2nd November, 1560. 
' This invention relates to improvements in steam boilers or generators, 
and consists, First, in obtaining by the subdivision of the volume a more 
rapid formation of steam, and the prevention of all chance of accident. 
Secondly, superheating the steam until it is so desaturated of the water as 
to produce notable economy of fuel. Thirdly, having an apparatus occupy- 
ing a small space, and having all the parts capable of being inspected and 
cleaned. This boiler is composed of four separate parts :—First, of small 
tubes or steam gererators; secondly, of heaters or super-heaters of the 
steam produced in the generator ; thirdly, of a steam chest or reservoir ; 
fourthly, of a water reservoir and a float serving to regulate the feed. The 
details of this invention are very voluminous, and cannot be described here 
in detail. 
2692. G. Roperts, Openshaw, near Manchester, ‘* Steam boilers.”—Dated 3rd 
November, 1860, 

The object of this invention is to ensure great strength, to prevent the 
injurious effects of the different degrees of expansion and contraction of the 
internal flues and the outer casing, and to disconnect the boiler from the 
furnace when required. The casing of the boiler is cylindrical, with hemi- 
spherical or egg-shaped ends, and the internal flue is open at the side near 
one end of the casing, and extends to near the other end, where it is turned 
round, and is then carried back to the end from which it started, where it 
opens to the opposite side of the casing. In horizontal boilers the products 
of combustion pass under the boiler, they then enter the internal flue 
through which they are conveyed, and thus pass along an outer flue which 
is in communication with the chimney. The peculiar arrangement of the 
outer flues may, however, be varied.—Not proceeded with. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 


2664. G. Davies, Serle-street, Lincoln’s-inn, London, ‘* Boxes for railway car- 
riages, axks, and other shafts.”—A communication.—Dated 31st October, 
1860. 

This invention relates, Firstly, to a peculiar construction of axle-box for 
railway carriages and engines. Secondly, to an arrangement or device for 
packing axle and other boxes, and Thirdly, to an improved pedestal box for 
ordinary shafting. In carrying out the first part of this invention the im- 

»roved axle-box is constructed as follows :—The exterior of the body of the 

pox is furnished with the usual guides adapted to the hangers of the carriage 
frame, and the lower portion of the said box forms the receptacle for the oil 
or other lubricating matter. Fitting against the arched interior of the top 
of the box are two bearing pieces divided by a separating lug projecting 
from the centre of the arched interior, and retained in their proper position 
by keys placed below the same one at each side of the axle. The keys bear 
against the sides of the box and also against ledges or projections therefrom 
at the top and bottom. The bearings are kept in their proper longitudinal 

— in front by lips projecting from the arched interior, and at the back 

y bearing against the end of the box. The keys are retained in their 
_— at the back by bearing against the end of the box, and at the front 

y a cover plate. It should be understood that the space occupied by each 
key must be sufficient in height and width to allow (when the key is 
removed) one of the bearings to be drawn laterally in the first instance clear 
of the collar on the axle, and subsequently drawn out longitudinally clear 
of the box. It will thus be seen that by removing the cover plate of the 


keys, the bearing pieces can at any time be readily removed and replaced or | 


renewed. In carrying out the second part of this invention, a chamber is 
formed at the axle-box, having an opening large enough to admit the thick 
part of the axle which passes through it. Within this chamber, and sur- 
rounding the thick part of the axle, is an annular washer of leather or other 


suitable material made of two pieces rivetted or otherwise fastened together, | the fabric a certain number of meshes, which are united with the meshes of 


and forming the packing to prevent the oil from escaping at the rear of the 
box. Underneath this packing passes the curved portion of astrap bolt, the 
two straight ends of which pass upwards (one at each side of the axle) 
through the lugs of a follower placed above the axle where they are fur- 
nished with suitable nuts. The curved part of the strap bolt is wedge 
formed, and its upper sharp edge passes between the two parts of the packing 
washer, so that on screwing the nuts tighter the wedge part of the strap 
bolt will penetzate between the two parts of the washer forcing 
them outwards against the sides of the chamber and upwards against 
the under part of the axle. Between the follower and the upper 
part of the packing washer is a curved strip of metal whose lower ends 
pass between the sides of the packing washer, and the strap bolt at or near 
the junction of the curved with the straight portions of the latter, 
so that the raising of the same (by tightening the nuts) forces the 
said ends inwards. Hence it will be obvious that by simply turning the 
nuts the packing washer is pressed against the axle in all directions 
simultaneously, and also at the same time expanded laterally against the 
sides of the chamber, and thereby entirely preventing the escape of the oil 
from the oil chambers of the box. In carrying out the Third part of this 
invention a box for a pedestal or hanger for ordinary shafting is constructed 
as follows :—The body of the box is constructed with a recess at each end for 
the reception of a packing ring, strap, bolt, and follower, arranged 
substantially as above described. At about the centre of the lower part of 
the box, and projecting from one side of the same, is an oil reservoir which 
communicates with a recess formed in the box for the reception of a collar 
on the shaft which dips into the oil, and serves the purpose of dispersing the 
same throughout the bearing, the packing arrangement preventing the oil 
from escaping at the ends of the box. 


2677. J. BettyEs, Upper Gloucester-street, London, “ Improvements in carriages 
and carriage springs.” —Dated lst November, 1860. 

According to the present invention, in constructing bodies of carriages 
where doors are used, no corner posts or pillars are employed ; on the con- 
trary, one large curved or bent panel is used, the top and bottom rails of 
which are formed of bent timber, and each rail at its ends is framed ‘nto 
the posts or standing pillars to which the doors are hung, or against which 
they shut. The peculiarity of this part of the invention consists in com- 
bining the ends of bent rails with the standing or door pillars of carriage 
bodies. Heretofore curved or C springs have been applied to suspend the 
bodies of carriages in various ways ; now, part of this invention consists in 
applying what may be called inverted C springs (thus 9); the upper end of 
the inverted spring is, in the case of a hind spring, connected to a metal 
bracket or scroll (or body loop) springing from the body of the carriage ; 
the spring then passes down behind the axle, and underneath it, then rises 
up in front of the axle, and is jointed with couplings and fixed with clips 
on the axle, a link being used, connected at one end to the clip and at the 
other end to the bracket or scroll which prevents the axle lagging behind. 
In case of a fore spring the direction above explained is reversed. 





| material or metallic cloth extending across the drum is passed. 








Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2626. T. SmepLEY, Holywell, Flintshire, “ Metal rollers and cylinders used Jor 

calico printing and other purposes.” —Dated 27th October, 1860. 5 

For the purposes of this invention, instead of fixing the core bar in the 
mould in the manner hitherto practised before the metal is poured in, the 
patentee inserts the core bar after the metal has been poured into the 
mould, and thereby obviates the liability to defects, and particularly to the 
production of ‘*cold sets,” by the metal adhering to the core during the 
process of pouring the same into the mould. And he here recommends that 
the metal be conveyed from the furnace to the mould in a ladle sufficiently 
large to hold the quantity intended to be poured into the mould, and not in 
hand ladles as it is generally done. The ordinary mode of casting metal 
rollers and cylinders under pressure is by meaus of a powerful lever press, 
the upper part only of which is movable, or by a combined hydraulic and 
screw press having both the upper and lower parts movable. The mould 
is formed in two pieces divided longitudinally, which are held together by 
means of wrought-iron hoops. The top and bottom ends of the mould are 
turned to fit the interior of it, similar to engine pistons. Now the 
patentee proposes to fix the core bar to the upper end, and cause them to 
enter the mould (after being filled with the molten metal) by means of the 
press, the upper end or piston of the mould being fixed to the top of the 
press, and the lower end or piston being made to slide up and down as acted 
upon by the lever. But the mode of inserting the core bar may be varied. : 
2630. E. H. Dwyer, Pindlico, London, “ Doubling, creasing, and folding cloth,’ 

— Dated 27th October, 1860. : 

This invention is intended more particularly to apply to the creasing and 
folding of such cloths as have been opened for examination, and is carried 
out as follows :—The cloth in its opened state is placed in a box or trough, 
or onatable, and is drawn over a saddle frame, the two sides hanging down, 
and is led on to a revolving reel as hereafter described. From this reel the 
cloth is passed between rollers, and over a drum or cylinder to a box or 
frame, over the top of which two rollers are made to travel to and fro and 
fold the cloth, first one layer in one, and then the next layer in the reverse 
direction. When required to stamp the cloth the patentee fixes a stamper 
or stamping rollers between the drum and the table on which the cloth is 
folded, to cause it or them to stamp at the part desired. 

2636. R. BuackLiper, Bolton-le-Moors, “* Preparation of materials for sizing, 
dressing, or jlvishing warps, yarns, textile fabrics, or payper.”—Dated 
29th October, 1860. 

This invention consists in treating the flour of wheat or other cereal 
grain, rice, sago, or other amylaccous substance or substances by 
the application or the addition thereto, or the admixture therewith, of 
nitric, sulphuric, or hydrochloric acid (or other acid having a similar effect), 
any excess of acid in the mixture being neutralised by the addition of caustic 
soda or of some other suitable alkali. The relative quantity of acid em- 
ployed will depend upon, or be regulated by, the ultimate etfect which the 
size is intended to produce, and the quality or kind of the article to which 
it is to be applied.—Not proceeded with. 

9643. T. GreENwoop and J. Dockray, Leeds, “* Machinery for carding, open- 
ing, and straightening tow and other sibrous substances.”"—Datel 29th 
October, 1860. yi : 

This invention cannot be described without reference to the drawings. 
2645. W. E. Newton, Chancery-lane, London, “ Looms.”—A communication. 

—Dated 29th October, 1860. 

This invention relates to the let-off motion of looms, and consists of means 
for producing a uniform tension of the warp. The invention cannot be 
described without reference to the drawings. 

2653. D. 8. MiLuER, Marlborough-street, Calton, Glasgow, “ Weaving.” —Dated 
30th October, 1860. 

This invention relates to self-acting apparatus for stopping a power-loom 
whenever two or more of the threads of the warp are prevented by any 
cause from shedding properly, and it consists in certain additional parts and 
contrivances, combined with the ordinary mechanism, whereby a power- 
loom is thrown out of gearing.—Nvt proceeded with. 

2671. E. F. Prentiss, Philadelphia, ‘* Combination of chemical materials for 
scouring, bleaching, and dyeing wool, cotton, silk, d-c.”—Dated lst November, 


1860. 

In the process of scouring and bleaching, in place of using soda-ash or 
carbonate of soda, as now practised, the patentee, in carrying out this in- 
vention, uses a compound formed by grinding and mixing together 66 parts 
of soda-ash, 48 parts of muriate of soda, and ¥ parts of silicate of soda. But 
sometimes the relative proportions before described may be slightly varied 
to suit particular circumstances. The second part of the invention consists 
in the employment of sulphate or chloride of manganese in the formation of 
a mordant to be used in the process of dyeing. 


2679. J. CHAUMONNOT-DELAROTHIERE, Purvis, “ Stocking-frames.”—Dated 2nd 

November, 1860. 

This invention consists in the construction and application to stocking- 
frames of an apparatus for lessening the width of knitted fabrics, and more 
especially for knitting stockings without seams, and is applicable alike to 
rectilinear or circular frames or looms. When the apparatus is applied to 
rectilinear frames, the required widths are obtained at once, but if the fabric 
is made on a circular frame, it is cnt according to the form and size of the 
article required, and then mounted on a rectilinear frame to form the parts 
which are to be narrowed—such as the ends of the feet of stockings, caps, 
gloves, and other articles, so as to avoid the use of bands of stuff. In 
diminishing the width of the fabric the inventor carries over on cach side of 


the edge as each row of meshes is formed, and thus increases the strength of 
the fabric.—Not procecded with. 
2684. J. Lxoxnarp and B, Lorentz, Skinner-place, Size-lane, London, “ Im- 
provements in the manufacture of ornamented woven fabrics when chenille 
18 employed.” —Dated 2nd Novembx, 1860, 
Heretofore chenille has been employed in weaving ornamental fabrics in 
such manner that the ornamental pattern or device produced by the chenille 


| has been all over the fabric produced. Now, according to the present in- 


vention, the ornamental pattern or device produced by the chenille is caused 
to appear in the midst of a ground of other weavings produced by ordinary 
warp and weft, and such ground or other weaving may be plain or figured. 
For these purposes the chenille used may be made by any of the ordinary 
modes of chenille weaving, but it is preferred that the chenille employed in 
carrying out this invention should be such as can be conveniently made by 
apparatus described in the specification of a patent granted to James 
Leonard, dated 28th March, 1860 (No. 802), and that the chenille should be 
woven or produced at intervals, leaving suitable intervals or spaces between 
the chenille weaving, according to the distances the patterns or devices are 
to be apart. When such chenille is woven into an ornamental fabric, 
according to this invention, the intermediate portions between the chenille 
weavings are used by preference as the ordinary warp or weft, or such parts 
may be cut away between pattern and pattern. 
2687. R. A. BrooMan, Fleet-street, London, “ Felting threads and other 
Jilamentous sulstances.”"—A communication.—Doted 2nd November, 1860. 

These improvements are effected in the following manner:—Wholly or 
pertly round a drum heated by hot water, steam, hot air, or other suitable 
means, and grooved or striated on its exterior surface, are arranged several 
sets of pairs of rollers, round each pair of which an endless band of textile 
When 
desired a degree of moisture may be imparted to the barrel by means of hot 
water or steam. Rotary motion in one direction is given to the main drum, 
and by means of toothed pinions to the rollers carrying the endless cloths, 
whereby every cloth in the series is made to travel in a direction contrary to 
that of the drum. At the same time a to-and-fro motion across the drum is 
also imparted to the rollers and cloth, Girders are fitted between each 
series of rollers to prevent the threads or substances being felted from 
becoming mixed or entangled. The rollers are capable of adjustment in 
order to regulate the tension of the cndless cloth. 

2688, W. T. DennaM, Wilmington-square, London, “ Producing Cevices cn 
velvet, paper, &e.”— Dated .nd November, 1800. 

In carrying this invention into effect the patentee takes the velvet, paper, 
or other material on which the intended device is to be produced, and he 
first sprinkles or otherwise applies on it a powder or other substance of such 
nature as to become adhesive under the influence of heat (preferring to use 
for the purpose, in some cases, what is called compound powder), and over 
this he applies a substance in a state of powder or a flock, of the colour in 





which the device is to be produced, or he applies a metallic 
then passes the mate: so prepared through heated ro! 
surfaces, on one of which is engraved, marked, or prod eq 
device. By these means he obtains the desired device on the velvet or other 
material. The superfluous powder and adhesive agent are re- 
moved by brushing, scraping, or otherwise. When gutta-percha or other 
substance, in a state of sheet or strip is used as the adhesive agent, the flock 
or powder may be placed thereon before such sheet or strip is applied on the 
material on which the device is to be produced, 
2704. Sir P. Famsairn and R. Newton, Leeds, “‘ Machinery, for heckli ax 
and hemp.” —Dated 5th November, 1880. ate mae 
This invention relates to a novel arrangement of machinery, whereby the 
process of heckling flax and other fibrous substances may be expedited, 
without increasing the risk of breaking the fibres, or increasing the pro- 
portion of tow produced during the heckling of i The i d speed 
of working is obtained by removing the necessity for raising and lowering 
os a to = from | heckle-pins, and by otherwise effecting 
ie gradual approach of a series of heckles of a graduated degree of gauge 
to the nip of the holders. 
2705. W. LANG@sHAw, rton, near Bolton, “ Polishing or finishing yarns or 
threads.” —Dated pn de 1860, ee 
According to this invention, instead 


pte and he 
lers, blocks, or 








of using a brush or brushes in the 
for 7 g or i yarns or threads, the inventor 
employs one or more rubbers, formed by interlacing into a holder of 
wood or other material a band or cord of hair, twine, buffalo-hide, wire, or 
any material that can be interlaced into the holder.—Not proceeded with. 
2707. E. F. Prentiss, Philadelphia, “ Mordant for dyeing wool and woollen 
goods.” —Dated ith November, 1860, 

The patentee claims the employment of a I lof the suly of 
iron, sulphate of copper, and sulphate of zinc, as a mordant combined and 
used substantially as described. 


Ciass 4.—AGRICULTURE.—None. 


Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 


2577. J. H. Jounson, Lincoln's-inn-fields, London, “ Apparatus for mersuring 
the tow of liquids,” —A communication.—Dated 22d October, 1860. 

This invention as applied to a service or a house system, consists in so 
combining the feed or supply-pipe of the cistern with the discharge cock or 
pipe that the opening of the one will affect the simultaneous closing of the 
other, and vice versa. The level of the water in the cistern is by this means 
made to fall when the water is drawn off therefrom, and to rise again when 
the feed or supply is turned on, but in no case can the water be drawn off 
simultaneously with the inlet or supply of fresh water to the cistern. This 
peculiar combination of the feed-pipe with the discharge-pipe is effected by 
means of a cock, with the body or shell of which both pipes open, but the 
plug of which is provided with corresponding apertures, or with a groove or 
channel so disposed that the opening of one orifice in the body of the cock 
will close the other, and vice versa. The consequent alternate rising and 
falling of the level of the water in the cistern is made to impart a rotatory 
motion to the spindle of a counter by the ageucy of a float inside the cistern, 
and a counterweight outside, the float and counterweight being suspended 
from chords or chains which pass each over a pulley or the spindle above 
referred to. The pulley of the float is loose upon the spindle, but, when it 
rotates in_one direction, it imparts a rotatory motion to the spindle by a 
system of palls and a ratchet wheel, whilst during its rotation in the con- 
trary direction the palls pass round the ratchet-wheel without influencing 
it, and, consequently, without actuating the counting mechanism, which 
may be of any convenient construction. The palls and ratchets may be so 
arranged as to come into action during the descent of the float, thereby 
showing the amount of liquid drawn off from the cistern, or during the 
ascent of the float, so as to show the amount of liquid supplied to the 
cistern, 

2591. D. ALLison and J. Kay, Manchester, ** Window frames and sashes.” — 
Dated 2ath October, 1860. 

According to this invention, instead of having loose beads or parting slips 
on the frames, the patentees make them fast, and in order to displace and 
remove the sashes with ease and readiness for the purpose of glazing, 
painting, cleaning, or the application of new cords, or other n 
repairs, they divide the pulley style or styles into two parts a little above 
the meeting bar of the sashes, and leave the bottom part loose, but make 
the top part which carries the pulley fast in the usual manner, and form a 
rebate on the facings for the loose part to abutagainst. If the bottom sash 
is raised to the top of the frame the loose part can be drawn out at the 
bottom, and next to the sill, and afterwards removed, and then, if the sash 
or sashes are brought down and pusbed into the recess of that side where 
the loose part has been removed,until they are clear of the bends on the 
other side of the frame, they are at liberty to be displaced and removed for 
the purposes above mentioned. Secondly, the patentees make the frames 
as usual with the exception of the following differen that is, they cut or 
make loose the inside bottom part of the pulley style or styles above the 
meeting bar of the sashes, and leave the parting bend fast upon the said 
loose part, and, as in this method there is no rebate formed on the facings, 
they make the wedges that key the styles stand sufficiently above the sill for 
the bottom end ‘df the loose part of the pulley styles to abut against them, 
and in order to fasten the top end of the loose part of the pulley styles they 
puta thumb screw through the Inside facing, and through the loose part of the 
pulley styles into the fast part of the pulley style or styles ; or fixing a piece 
of metal to the inside of the fast part of the pulley style will answer the 
same purpose. When the aforesaid loose part of the style is removed, there 
is a space or recess into which the inner sash can be pushed, so as to be clear 
of the beads on the opposite side of the frame, and, after the sash is 
removed, the outer sash can be operated upon in the same manner, 
Thirdly, in order to fasten the cords to the sashes, they fix to each side of 
the sash a metal box or plate having a slot or groove of sufficient width to 
allow the cord to pass through, and also having at the bottom of the slot or 
groove a hole or recess sufficiently large to receive a knot on the end of the 
cord, and by taking hold of the cord, and pulling it down so as to remove 
the knot from the hole or recess, and then passing the cord through the 
slot or groove, the sash will be disengaged from the cord without untying the 
knot at the end. Fourthly, they make the sash frame the same as above 
mentioned, or the same us usual, with two frames, and hang them with 
cords as usual, forming a rebate all round for the reception of an inner 
frame or frames, which is made to receive the giass, and is hinged to the 
outer or sliding frame. By this mode there is a double advantage of 
ventilating and cleaning, as by standing on the room floor the bottom trame 
or frames can be opened in and cleaned, closed, and pushed to the top ; then 
the outside frame brought down to the bottom, opened and cleaned in 
the same manner, Fifthly, when side sliding windows are used, in order to 
get them out without disturbing the beads or slips, they make a part of the 
bottom of the frame loose, and when the sliding frame or frames are pushed 
back off the loose part, the loose part can be lifted out, and when the 
sliding window is brought back, it will then drop'in the recess where the 
loose part has been removed, and become clear of the beads at the top of the 
frame, and it will then be easily removed to be cleaned or repaired. 








Inhat 











Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or Jor Defences, Gun Carriages, §c. 


2593. W. R. Tayuor, Oxford, “ Rifle-Lelts.”"— Daten 24th October, 1860. 

This invention relates to a peculiar construction and arrangement of rifle- 
belt or sling, whereby it may be used as a rest or stay when firing, Accord- 
ing to this invention it is proposed to introduce a spring composed of metal, 
india-rubber, or other suitable material, into the ordinary rifle-belt or sling, 
so as to render it elastic. That part of the belt which is nearest the left 
elbow when firing is widened slightly, and has a centre} opening made there- 
in for the reception of the point of the left elbow. The belt or sling is by 
this means distended, and by exerting a downward pull or strain upon the 
muzzle of the rifle, tends to prevent the rising of the muzzle of the rifle on 
the explosion of the charge. 


CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lumps, Manufactured Articles of Dress, §c. 


2563. R. J. and D. Smitu, London-wall, London, * Leggings or knickerbockers,’ 
—Dated th October, 1860, 

For the purpo-es of this invention, when making leggings of leather, the 
inventors preter to shape the leather on blocks or frames of suitable form 
during the process of tinishing, and colouring the leather in the course of 
manuwlacture (in place of stretching, colouring, and finishing the leather of 
which they are made in flat frames, as heretofore), by which the shape and 
superior gloss and finish of the leather will be retained when made up into 
a legging or knickerbocker. In like manner leather cloth or other fabrics 
may be blocked or -haped by other means, so as to retain the shape or 
contour of the leg of the wearer, Curved or circular steel springs are let 
into the upper ana lower edges or other parts of the leggings, by which they 
are caused to clip around and thus be securely retained upon the leg when 
in use ; or a strip of steel, whalebone, or other suitable elastic material, may 
be employed to fasten the edges of the leggings, such as are commonly used 
for fastening gaiters ; or the icgyings constructed according to this invention 
may be secured to the leg of the wearer by buttons, or they may be laced 


up, or otherwise fastened as preferred.—Not proceeded with. 
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2564. P. Manoerson, New Weston-strect, Bermondsey, London, ‘ Boots.” — 
Dated r, . , ; 

This invention has for its object improvements in boots, and is applicable 
to such boots as {lace up in front. It consists in attaching a flap of leather 
to the exterior of the boot, which folds over so as to cover the lacing, and is 
itself secured by a strap and buckle, a lace, or otherwise. This flap serves to 
throw off the water, and also renders the appearance of the foot neater.— 
Not proceeded with. 

2569. J. Farmer and J. L. Facaix, London, “ Scar/s, cravats, dc.” —Dated 
22nd October, 1860. 7 

This invention relates to that class of scarfs or cravats for gentlemen’s 
dress in which the centre part is hollowed to fit the neck, the ends being 
made of a full stiff form, by which the inconvenience of having too stout a 
fabric round the neck is avoided. The improvements consist in inserting or 
attaching to the centre part of the scarf a piece of elastic web by which the 
scarf can be adjusted to fit any size of neck.—Not proceeded with. 

2586. T. W. HEADLAM, Montague-villas, Tottenham, “ Stufing chairs, couches, 
mattra:ses, pillows, dc.” —Dated 2rd October, 1860. ea 

In carrying out this invention the inventor proposes employing india- 
rubber balls for the purpose intended. These balls he places between two 
thicknesses of canvas or ticking, and secures them in their places by a stitch 
or button between each. Thus it will appear that, when any pressure is 
applied to the centre of the outer surface, it 1s distributed over the whole 
number of balls, the outer ones feeling less than those where the weight is 
immediately applied.—Not proceeded with. 

2605. H. Coox, Cheetham Hill, Manchester, * Crinoline.”—Dated 
1860, 

This invention consists in constructing this material in a wavy form, 
instead of perfectly flat, as is now the case. By this means, when the 
crinoline is formed into rings, and made up in the usual manner, the folds 
of the dress will fall gracefully over the wavy line, instead of being bulged 
out and broken by the flat unbroken curves of the present fashion of 


crinoline. 
Crass 8.— CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calivo-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 








25th October, 








2545. J. L. Junmion, Tynemowh, “ Paper-making machinery.”—A communi- 
cation.—Dated 18th Octolnr, 1360. 

This invention has for its object to supply the material at all times in 
proper quantities, dependent upon, and in proportion to, the speed at which 
the machine is driven. Jt is well-known among paper manufacturers that, 
if the speed of the machine alters, and the supply of pulp remains constant, 
the result will be paper of varying thicknesses instead of ove uniform thick- 
ness. In order to obviate this inconvenience an elevating apparatus is 
adapted to the pulp-vat, and this apparatus is driven by gearing connected 
with, or actuated 3 some of the working parts of the machine, so that, at 
whatever speed the paper-making machine itself may be driven, the elevator 
will be driven at a proportional speed. A self-acting valve, provided witha 
float, is also adapted to the pulp-vat or cistern for the purpose of maintain- 
ing the pulp at one uniform level. Various kinds of apparatus for raising 
or elevating the pulp may be employed, but the most convenient arrange- 
ment for the purpose will be either an Archimedian screw, or an endless 
chain of buckets, but care must be taken that the pulp be not delivered to 
the machine in splashes, but allowed to run gently to the wire. 

2557. A. G. Hunter, Dean-street, Newe istle-on-Tyne, ** Treating Piiph urets.” 
—Date! 19th October, 1860. 

The patentee claims the mode of decomposing sulphurets of potassium 
and sodium, and converting them into oxides or carbonates of oxides by 
means of steam, air, carbonic acid, and other gases, and carbonating the so- 
formed oxide by means of carbonic acid or carbonaceous matter. 

2572. A. Dietx, New York, ‘*.A new and useful method of treating skins and 
hides during or after the process of tanning or finishing Kem, and of aid- 
ing the tanning of hides und skins.” —Dated 22nd October. 1860. 

The patentee claims, for making leather soft and pliable, the use and 
application of honey in the tanning or treatment of leather, during the last 
stages of the process of tanning, or in the finishing of leather, or after the 
leather is tanned and finished, as set forth. 

2573. A. Dierz, New York, “ Tanning skins, hides, ec.” — Dated 
October, 1860. 

The distinguishing features of this invention consist in swelling the 
tissues of the skin previous to, and during the process of, tanning by the use 
of saline liquors, so as to fit the skin to receive the tannic material ; and 
in using, in connection with the substances employed to swell the tissues, 
tannic liquors of different and increasing strengths, whereby the centre or 
inner parts of the skin are tanned as quickly, or nearly so, as the outer sur- 
faces, and the whole tanned in much shorter time than by the ordinary 
methods. 

2579. W. H. CLark and J. DE LA MARE, Jersey, ** Lubricating composition."— 
Dated 2Brd October, 1860. 

This improved lubricating composition is composed of 30 Ib. of lime, 
15 oz. of soapstone powder, 15 oz. of calcined magnesia, 2 oz. of chloride of 
lime, and 2 oz. of husband magnesia, to which, when mixed together, is to be 
added 32 gallons of water, taking care to keep stirring the mixture while 
the water is being added. The mixture should then be allowed to settle for 
about four hours, when the liquid may be drawn off, and, when combined 
with about equal parts of ofl, be used asa lubricator.—Not proceeded with. 


22nd 


















Crass 9.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2578. W..H. Tayuor, Warwick-lane, Newgate-street, London, ‘* Improve- 
ments in apparatus for heating and aerating saline or other liquids for 
baths, and in the salinometers employed in connection therewith.” — Dated 
23rd October, 1860. 

This invention consists, Firstly, of a boiler which may be of cast or 
wrought-iron, or copper or other material, of a capacity to contain a 
quantity of water, which, when, heated, shall be sufficient for a hot bath at 
one discharge ; and in order to avoid the expense of bricklayer’s work it is 
constructed in such a manner that it can be readily placed in an ordinary 
fire-place, without removing, cutting away, or disfiguring the chamber or 
chimney-piece. The flues of the boiler may be arranged in any convenient 
manner, so that the boiler will hold sufficient water for a warm bavh at one 
charge ; or a cistern may be connected with the boiler, and its sontents 
heated by circulation in the ordinary way. In the front of the boiler an 
iron stove front may be affixed with doors and blower if required. Secondly, 
of an improved construction for indicating the strength or density of any 
saline solution. When using a solution of any salt in the boiler, the paten- 
tee affixes to ita mercurial indicator or salinometer with a sliding scale, 
which can be <—— to the reading of the barometer. Having previously 
determined on the thermometer of this instrument the boiling point of fresh 
water ata certain barometric reading, and knowing the different tempera- 
tures at which water with certain impregnations of salt will boil, he is en- 
abled to ascertain when he has too much salt in the solution. Thirdly, of 
an improved aerating machine, consisting of a condenser, air-pump, and 
working gear, all arranged in connection with an iron pillar, by which he 
economises space, and dispenses altogether with the two side frames usual y 
employed in the construction of aerating apparatus, thus rendering it less 
costly, and affording greater facility for getting at the working parts, Anc, 
Fourthly, of an improved bath which may be of copper, iron, or other metal, 
the connections and cocks of which are concealed from view by a meta! 
casing forming part of the bath, in place of enclosing them with wood. as 
heretofore, by which the expense of carpenters’ work and fitting is avoided. 
2580. E. Lewis, Birmingham, ** Apparatus for washing, clean: g, or separat- 

ing particles of metal Jrom other refuse matter.”"— Dated Wrd Cetober, 
1860, 

This invention consists of a cylinder fitted with a long narrow mouth and 
regulated stopper. Through this cylinder the inventor places an axis which 
works through stuffing boxes at the end ; to this axis he applies radial fans 
or forks. The apparatus thus prepared is placed on a suitable stand with 
glands for the axis to rest on. The eylinder will be then in a horizontal 
position, and soarranged as to be capable of being turned, sd as to elevate 
or depress the mouth before referred to. On the outer end of the shaft 
or axis a handle may be applied for giving motion to the radial arms or pro- 
jecting forks within the cylinders ; or a fast and loose pulley may be placed 
on the shaft or axis, so that it may be putin motion by steam or other auxi- 
liary power. The top of the cylinder is fitted with a trap or door into which 
the dirt or matter desired to be cleaned or separated is placed, and by means 
of a pipe suitably placed a regulated stream of water is allowed to flow into 
it, during which time the axis with its radial agitators is set in motion, 
which so regulates the dirt in the water as to separate the metallic particles 
from the lighter matter, which, being mingled with the water, will flow 
over the lower edge of the mouth and escape, and by continuing this process 
sufficiently long the dirt will be separated from the metal and carried off, 
and by stopping the supply of water and gradually lowering the mouth on 
the cylinder the metal portion will settle at the bottom to be removed when 
a fresh charge may be supplied.—Not proceeved with. 


2583, J. WeBRER, jnn., Trestham Terrace, Mile-end, London, “ Converting 
rope into oakum.”—Dated 23rd October, ‘S00. 

In order to prepare ropes that are intended to be converted into oakum 
for this improved mode of treatment, which is a step in the process of con- 
version preparatory to the final process of separating the fibres by mechani- 
cal force, tlt) patentee cuts the ropes up into suitable lengths, saturates the 


























pieces in hot water to soften them, and then takes out by hand the twist 
which holds the strands together. When the strands are thus separated, 
the fibres are still tenaciously held together by the combined action of the 





pitchy or resinous matter contained in the rope, and the twist which still | 


remains in the strands. Now the object of this invention is so to operate 
upon the untwisted strands that, without discharging the pitchy or resinous 
substance from the strands (the presence of which in the oakum is very de- 
sirable) the fibres composing the same shall readily separate undera picking 
or carding action. To this end he immerses the strands in water at or near 
the boiling point, and keeps them in constant agitation until, by the action 
of the moist heat, the binding effect of the resinous matter contained in the 
strands is neutralised. The apparatus employed in carrying the invention 
into effect cannot be described without reference to the drawings. 

2588. G. Lacaike, Crem, France, ** Penholder.”—Doted 24th October, 1860. 
‘his improved penholder, whether of steel, copper, zinc, brass, silver, gold, 
or other imetal, isso formed that the place for each of the fingers holding 
the pen is invariably marked by a cavity into which the finger drops 
naturally. 
2509. E. Brerrit, King William-strect, London, ** Packing bottles.”—Dated 
25th Uctober, 1860. 

The patentee takes cork in sheets, strips, or discs, and coats the back with 
gum or gummy composition, which by means of warmth or moisture will 
become adhesive, and he causes the same to adhere to the exterior of bottles. 
In some cases he attaches the sheets, strips, and discs of cork to paper, linen 
or calico, and prepares the back of the fabric with gum, or other composi- 
tion which will become adhesive by heat or moisture ; he attaches the tabric 
in the same manner on the bottles in such positions that, in packing the 
bottles, the cork so placed forms a fender wherever the bottles would other- 
wise come in contact with each other. He also arranges the bottles 
or packages in such manner that in the event of any single bottle 
breaking the others remain fixed in their original position in the package. 


2600. W. Prosser, Dorset-place, Dorset-square, and HU. J. Stanvty, Pall- 
mau Bust, Loudon, * Apparatus employed for the production of liyht.”’— 
Dated 25th October, 1-60. 

This invention is applicable when oxygen and hydrogen gases or their 
compounds are employed to produce light by their ignition on a surface oi 
lime or other suitable material, and the improvements consist in the ase of 
two or more pieces of lime or other material, abutting against each other 
being pressed in opposite directions towards the jet or jets of flame which 
impinge upon the one being used as an abutment for the otier, When more 
than two pieces of lime or other material be used, they should be caused to 
converge or otherwise move towards a common centre, each piece being 
pressed forward by a spring or weight, or other convenient means, so as to 























keep the pieces of lime or other material in contact with each other at or | 


about the place where the jet or jets of flame impinge upon them, and these 
pieces of lime or other material are placed in tubes, cases, or holders, and 
are advanced by the action of springs or weights, or other convenient means, 
so as to cause the pieces of lime or other material to move towards each 
other as they are consumed or otherwise dissipated or destroyed by the 
action of the jet or jets of flame, and thus preserve them in contact at or 
about the place where the jet or jets of flame strike. ‘This the patentces 
effect in various ways to suit the Object in view. 








2603. W. Mans. Barnsbury, Miidleser, ‘* Apparatus sor washing and cou- 
densing gas.” — Dated 2oth October, 1569. 

These improvements in apparatuses for washing gas consist in the 
employment of a syphon tube, the lower part of which enters the vessel in 
which the washing is performed, known us a ‘“serubber ;” the tube is then 
bent and is turned at the extreme end. Through a stutting-box in the 
centre of the cover of the scrubbing vessel the patentce introduces a shaft, 
and connects to it, so as to revolve with it, a tray or grating, and he charges 
the tray with birch, pebbles, coke, or other like suitable material. He plac 
a pulley on the shaft, and fits on the lower part of the syphon tube a rigger; 
a belt passed round the pulley and rigger impart rotary motion from the 
shaft to the tube. The top of the syphon tube is furnished with a frame 
into which a continuous supply of water or other washing liquid is fed from 
acistern or other source. Under the grating or tray a supply of pebbles, 
coke, or other like material, usually employed in scrubbers, and through 
which the gas is made to rise, is placed. 
2604. R. A. Brooman, Fleet-stieet, Lowdlos 

—A communication.— Dated 25th Uctob yO. 

This invention is intended to effect the raising of liquids by vacuum. Two 
or more receivers are connected together by a pipe provided with taps, the 
said pipe being in communication by another pipe with a boiler. The 
bottoms of the receivers are, by preference, convex internally, and the 
upper parts are, by preference, in the form of flattened domes, carrying 
pipes provided with turn off taps, and each surrounded with a funnel or other 
receptacle for water, or a reservoir in communication with the receivers by 
terminating in jets or roses. Pipes from the domes connect the two 
vers, and are in connection with a branch leading to the source from 
which liquid is to be raised. The lower part of the branch pipe is provided 
with a valve to prevent the return of liquid. Draw-off taps are fitted to the 
lower parts of the receivers. To produce a vacuum in the receivers all air 
contained therein is allowed to escape by the turn off taps in the dome; 
steam is admitted to fill the vacuum, after which a smal! quantity of water 
is let from the funnels through the jets or roses to condense the steam. 
Steam is adinitted to, , one of the receivers, and as soon as a vaeunm is 
produced, communication is opened between the pipe leading to the liquid 
reservoir and the exhausted receiver SUC 
place, draws liquid into the receiver, which is taken off by the tap at bottom, 
as required. When one receiver is full the other is brought into action, and 
thus a continuous supply of liquid is maintained The draw off taps may be 
replaced by pipes fitted with valves acting automatically. may 
placed at the top of the receivers for the exit of the air, and other parts are 
susceptib le of modifications. —Not proceeded with. 











“ Apparatus jor raising liquids.” 
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2607. W. Hopson, Kingston-sjuare, Hull, “ Pive-Laskas.”—Dated 25th October, 
For the purposes of this invention, in place of constructing movable fire- 
baskets of single sheet-me with bars at the front and a grating et the 
bottom, as heretofore, the back and sides are made double, with « hollow 
space between, which space may be wholly used as an air space, or be filled 
with pieces of fireclay or other material into which space the air enters and 
becomes heated, and passes out from such hollow space into the room. The 
form of the basket is similar to that heretofore used, and there are hollow 
fire-bars in front and bottom with a hole in the centre, and a perforated 
covering resting on the bottom be The apper and lower ends of the ai 
chamber are closed, leaving the front more or less open for the pass 
the air therefrom when heated. Air passages or holes into the hollow space 
may be applied in any convenient parts. ‘The basket is made with an ash- 
pan at bottom to draw out, and the ash-pit may be partly closed or wholly 
open. The basket or grate may be drawn into the room by a telescopic 
chimney, or thrust back again into its ordinary place. In constructing a 
portable oven the cater! is made double, leaving a space on all sides, 
except at the front where the door is situated. At the bottom there is an 
opening into the hollow space, and there is an opening at the top leading 
from the hollow space. The oven is mounted on wheels, and they are 
arranged to run on trams or rails fixed on the upper parts of an ordinary 
range. By these means, when the oven is required to be heated, it is moved 
over the fire-place of the range, when the heated products of combustion 
pass up from the fire, ascend into and pass through the hollow space sur- 
rounding the oven. When the oven is not required, then it is moved back 
from over the fire. 
2009. F.S. Barrer, Dublin, ** Self-acting apparatus Jor extinguishing candles 
in laps ’—Dated 26th October, 1860. 

This invention relates to causing a cap or extinguisher (when actuated 
by the burning or wasting away by combustion of the candle) to descend 
upon the wick or flame by its specific gravity, and thus put the light out, 
and consists of a metallic stay or clip arranged by being attached toa candle 
or stem of a lamp, from which a cap or extinguisher in connection with 
a weighted lever is suspended through the medium of an extending arm or 
branch, a catch fastening or red being employed for releasing the said lever, 
and causing the cap or extinguisher to descend Ve Nentioned, on the 
burning away of the candle, also an adjustable thumb-stud, or other 
suitable medium, used for reguiating the time the candle is required to 
burn before the descent of the cap or extinguisher. 
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2610. W. Surarve, Swadlincote, Derbysh id locks." —Datel 26th 
October, 1-60. 

This invention has for its object 
suitable for field-gates, out buil gs, entrance-vates, 
exposed situations, and where there is liability for the ¢ 
upon their hinges, and as & consequence leave their | 
Lor these purposes the patentee constr latches in such manner that 
the latch itself forms a cranked lever supported by one or mor titable 
bearings. This cranked lever latch is loaded or made heavier on one side 
of the fulerum or bearings than it is at the other, and is so constructed that 
the latch cannot be released irom the catch without raising or moving the 
Joaded ar heavier end of the lever, While en the retarn of the latch to the 
catch the loaded or heavier end of the lever falis of returns to its former 
position, and by its weight keeps the latch secure agai the « 
Secondly, he constructs the catches for latches on the latch 
passing the catch in the act of closing, but immediately the lateh has passed 
the catch, the catch returns to the position for holding the latch 
secure, In this case he makes the catch to rock on a fulcrum, or move on 
bearings, and loads or causes it to be heavier on one side of the fulcrum or 
bearings than it is at the other, and onthe latch passing the catch in closing, 
the heavier end of the lever catch is raised or moved from its normal 
position, but as soon as the latch has passed the catch, the weighted end of 
the catch falls or obtains its original position, and seeures the latch in its 
proper place. For the purpose of insuring the fastening of the latch on its 
first contact with the catch, he sometimes places behind the catch, or ina 
suitable position thereto, a plate, which, for distinction, he calls a guide- 
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plate, and in order further to secure the latch in its position, and preve 

its being indiscriminately opened, he connects the latch and catch together 
by a slide-clip or other mechanical contrivance ; or he connects the latch or 
catch or both of them to a stud-plate or stay placed conveniently for the 
purpose. In either of these cases he secures the desired parts together by a 
screw, or other well-known locking apparatus, which requires a key ora 
separate instrument to open it. 
2611. H. Boys, Northfleet, Kent, © Preparing the Pine and leaves of the hop 

plant.”—Dated 26th October, 1860. 

In carrying out this invention the bines and leaves, after the hops have 
been gathered therefrom, are first dried. The bines and leaves are then, by 
preference, stacked till required for use ; they are then cut into short lengths 
by chaff-cutting or other suitable machinery. ‘The dried bines and leaves 
of hops may, when required to be carried to distant places, be cut from a 
stack or otherwise made into the form of trusses, and pressed compactly 
before cutting them into short lengths.—Not proceeded with. 








2613. H. S. Aumonigr, avd C. J. WELLARD, St. Johu-street, Clerkenwell, 
Loudon, * Division of sheds or pieces of paper, or other substances, into 
required forms.” —Datel 2th October, 1860. 

The object of these improvements is to form the holes or perforations of 
an oval form, with diamond or other form of ends to such holes, so that the 
line of fracture is thrown in the direction of a line through the centre of the 
slots, whilst the paper is hardened only at the sides of such slots.—Not pro- 
ceeded with. 

2614. R RNAN, Liverpool, *‘ Improvements applicable to infants’ and in- 
vilids’ feeding bottles.” —Dated 26th October, 18i0 

This invention consists in applying to suction tubes, or their equivalent, 
used to draw liquid food from the reservoir or supply vessel, a lift valve or 
valves, or other mechanical equivalent, to prevent the food returning into 
the vessel from which it is being drawn,—WNot proceeded with. 

2615. C. F. Ciark, Wolverhampton, ‘* Enamelling or coatiag with glass 
certain kinds of metallic articles.” —Dated 26th October, 1360. 

This invention is particularly applicable to vessels which require to be 
enamelled only inside. The enamelling of a vessel is effected as follows :— 
The enamel employed, and the general method of fusing it on the interior 
of the vessel, differs in uo essential respect from the enamel and method of 
using it commonly employed, but the inventor defends the outside of the 
vessel from the action of the fire by means of a casing, which casing may be 
suitably made of cast-iron. The said casing is made, when convenient, in 
one piece, and when necessary in two or more picces, cottered or fastened 
together. ‘The said casing of cast-iron protects the outside of the vessel 
from the oxidising ecifect of the heat and air, and thereby prevents the 
copper, or alloy of copper, trom sealing or oxidisation.—Not proceeded with. 

R. A. BrooMan, Fleet-strert, London, “ Uniting water, gas, and other 

nipes awd tubes.”—A communicution.—Dated 26th October, 1860, 

This invention consists in uniting pipes and tubes by means of a collar 
free to slide along the tubes, and so tormed as, after being brought over the 
abutting euds of any two pipes required to be jointed, to leave a space 
between the inner surface of the collar and the pipes. The collar is made 
with an aperture for the purpose of pouring in a mixture or cement, which, 
on setting together with the collar, forms a hermetic joint. The pipes are 
formed by preference with annular grooves at their ends for giving a better 
hold to the mastic. Or the ends of the pipes may be made with tongues or 
projections which enter grooves in the sliding collar, the joint being made 
tight by cement or mastic applied in a heated or cold state. In some cases 
the grooves are formed to permit of the collar being turned more or less to 
force the ends of the pipes together. Again, sheets or rings of india-rabber may 
be placed over the ends of the two pipes to be joined, wrapped with wire or 
cord, and then covered by the sliding collar, mastic or cement being used at 
the ends of the collars.—Not proceeded with. 

2631. F. H. Exuiort, Strand, London, “ An improved case for ancroid baro- 
meters for marine pur poses.” —Dated 27th October, 1860. 

This improved case consists of a fixed cover with a portion thereof cut out 
or removed over a portion of the scale on the dial, and of a movable cover 
with a similar portion also cut out or removed. A circular aperture is made 
in the centre of the movable cover, in which a plate with a tail-piece, of no 
greater thickness than that of the metal of which the movable cover is made, 
is free to turn ; an index or pointer is connected to this plate, and by turn- 
iny the tail-piece the index can be set and moved as required. The side of 
the movable cover is slotted to enable it to be turned over screws or studs, 
and over the fixed cover. When the movable cover is so turned as to expose 
the portions removed from both covers, so much of the scale on the dial as 
is requisite is exposed to view ; when the movable cover is turned partially 
round the aperture in the fixed cover is closed. 

2621. E. SPARKUALL, Cheapside, Loudon, ** Uinebrellas and parasols.”—Dated 
27th October, 1860. 

This invention cannot be described without reference to the drawings. 
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2629. W. Many, Whityviars, London, ** A method of idicating at a distance 
the revolutions of shasts, spindles, and axles.” —Dated 27th October, 1x60, 

This invention consists in indicating, say, for instance, the number of 
revolutions performed by the spindle of a gas-meter, placed, say, outside a 
house, on an instrument in any room in the house, by the aid of electro- 
magnetism, substantially in manner hereafter set forth. For this purpose 
the inventor forms the button or drum on one end of the spindle of wood, 
bone, or other non-conducting substance, and lets into it or fixes on it a 
strip of metal, say platinum. He leads one wire from a battery placed in 
any convenient position, and causes it to communicate with the drum. He 
also causes the other wire from the battery to communicate with the drum, 
but in such manner that the wires shall only communicate when the 
platinum on the drum comes between them. In the room he places an 
ordinary index or gas counter, provided with a lever in connection with a 
star, click, or other like wheel, which acts on the train of wheels in the 
counter. Over this lever he fits a soft iron bar or rod, surrounded by a coil 
in connection with the wire leading from the meter to the battery. The 
action is as follows :—Every time the spindle revoives, the circuit is esta- 
blished by the platinum on the drum; the soft iron bar or rod over the 
counter is magnetised and draws up the lever, which forces the star or 
other like wheel connected with it to move one step, which is registered on 
the index. As soon as the circuit is broken by the moving round of the 
drum, the bar or rod is magnetised, drops the lever, and the operations are 
repeated as before. He has merely instanced this invention as applied to 
indicating the revolutions of the spindles of gas-meters, but it will be readily 
understood that it applies to the indicating the revolutions of shafts, axles, 
and spindles generally. 

W. CLARK, Chancery-lane, London, “ Corsets and their Jastenings.”"—A 
cnameunication.—Dated 27th October, 1860, 

This new system of fastening is formed of a plate of any substance having 
a hollow or concavity formed across it, and of a sliding piece fitted to slide 
on it, or be pivotted in the hollow pa f the plate, to effect the tightening 
and fixing of the fabric, ribbon, or other flexible material fastened 
thereby. 

2634, W. E. Newton, Chancery-lane, London, * Apparatus for milking cows.” 
* tion. — Dated 27th October, 1860, 

This invention consists in the employment of a single acting suction pump, 
which is attached to a pail, and the whole apparatus is so constructed as to 
be easily connected to, or disconnected from cow. The machine is so 
arranged as to produc 
by the « 
iustead of only on one. 
> A. TH. Renton, Cambri 
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—A coniiniuni 





a 
in effect upon the cow resembling that produced 
in sucking, except that it operates upon the four teats at once, 











ige street, lestou-square, Loudon, “* Apparatus 
r] light. Dated 20th October, 1260. 

This mvention relates to apparatus employed in the production of light, 
more particularly when oxygen and hydrogen gases or their compounds are 
consumed on & surface of lime, or other » material, and consists in 
combining the apparatus by which the ; » generated with that by 
which they are consum in a case, or other receptacle within the base, or 
otherwise attached to the lamp containing the lime or other material, so as 
to constitute a portable lamp when desired capable of being moved from 
place to place, ora fixed light when required to be stationary. And this 
the inventor effects by placing the i i itus for both gases em- 
ployed within the pedestal of the s to it, such pedestal or 
r of lin 
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regulated ! 





by the thereof, by which gement pipes, 
capacious gas holders, and the usual appendages to the generating portion 
of such system of lighting are dispensed with, thereby producing a more 
economical apparatus for the production of light, conducing to its use unde 




















circumstances where such lamps or lights could not or would not be applied. 

—Not procecded with 

264!. F. H Enuorr and C. A, rT, Strand, Loudoun, “ An 5 t 
invieating Ke Cpproach (7 % to shoals, rocks, and land.”—Dated 





2uth Oct 1stio, 

This instrument consists of a lever, which, when held by 
after mentioned, overcomes the press exerted by a spring or a weight on 
acam wheel, and keeps the wheel at rest. One of the projections on the 
wheel is at the same time in contact with the tail of a lever, the upper arm 
of which terminates i 1 y, Which is held listance trom a bell or 





a weight here- 
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ng. Allthel ed parts of tl strument are situated at any 
nvenicn ls ) the first named lever a cord or rope is 
carried out 1, having attached to ita weight. At a distance 
from the end of the cord an eye or Joop is made or let into the cord, and this 






eye Is irried by the weight leaving slack so much of the 
cord as remains between the eye and the end of the cord. The weight is so 
shaped that, on its touching ground, it falls so as to liberate the bar, and 
thus let loose the eye from it. The lever inboard, being thus teinporarily 
relieved of the pressure exerted by the weight, sets free the cam wheel, 
which, acting on the tail of the clapper lever, causes_the bell or gong to be 
sounded. ‘The length of cord and the weigh’ must be regulated according 
to the speed of the vessel, and the depth which the instrument is required 
to indicate.—Vot proceeded with. 
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Tue GrowTH or Canapa.—The population of Canada is now 
stated to be 2,500,000,—viz., 1,350,900 in Upper Canada, and 
1,150,000 in Lower Canada. When Canada came into our hands, on 
its cession by the French, in 1763, the population of the entire 
territory was only 65,000; in 1784 it had increased to 113,000; in 
1825, after the separation of the provinces had been some time 
accomplished, Lower Canada had 450,000, and Upper Canada 
157,000; in 1831 these numbers were swollen to 512,000 and 235,000 
respectively ; in 1838 to 600,000 and 375,000; in 1851 to 890,000 and 
952,000; and now they have risen to 1,150,000 and 1,350,000, the 
aumerical strength of the provinces having been relatively reversed, 
although the general course of both has been decidedly onwards. 

Monster American 15-1nch Cannox.—The new principle of 
casting large guns—hollow instead of solid—by means of a current 
of water introduced into the core which forms the mould of the bore, 
thus cooling from interior, has been successfully applied to the 
manufacture of a monster cannon at the Fort Pitt Foundry, Pitts- 
burgh, in the United States. A new era in the casting of iron 
cannon has commenced; and we tiow proceed to describe the last 
great practical result of this new and highly ingenious process, The 
monster gun, better perhaps known by the name of the 15-in. gun, 








has the following dimensions:—Its total length is 15 ft. 10 in.; | 


greatest exterior diameter 4 ft. across the breech, fining down to 
25 in. at the muzzle. The thickness of metal behind the ellipsoidal 
chamber is 25 in., and 16} in. at the junction of the bore with the 
chamber, fining down to 5 in. at the muzzle. 
piece of ordnance is nearly 22 tous. The solid 68-pounder, the 
heaviest cast-iron gun of our own service, weighs about 4 tons 
15 cwt. The 15-in. gun is mounted at Fort Monroe upon an iron 
centre-pintle carriage, running up and recoiling in the usual manner, 
and fires shells of two classes. ‘The first, to be used where the 
yreatest possible explosive effect is wanted, of the minimum thick- 
ness (23 in.) admissable to endure the shock of the charge, is about 
305 Ib. weght, containing about 18 lb. of powder. The second, for 





re 






battering purposes, has a wall of 5 in. thickness, and weighs 410 Ib, | 


There is also a solid shot of the enormous weight of 425 1b., but for 
the reasons already mentioned connected with solid castings of large 
masses, it is very doubtful whether it is practicable to cast a satis- 
factory solid shot of this diameter. The windage allowed is one- 
tenth ofan inch. Major Barnard, of the American Engineers, who 
has published an account of this cannon, gives us the following 
summary of the practice carried on with it in the experimental 
trials :—In five trials, at 2,000 yards, with 35 1b. of powder, the 
lateral deviations were contined within five yards on either side of 
the target. The vertical deviations, probably due to varying initial 
velocities, or perhaps to some difference in the weight of the shells, 
ranged 17 yards each way short and over. With 40 Ib. of large- 
grained powder the initial velocity was found to be 1,328 ft. per 
second, The greatest range attained, with maximum elevation of 
28 deg. 35’, was 5,730 yards, with a time of flight of 27 seconds. 
Such immense charges, however, produce far less strain on the gun 
than might be supposed, owing to the nature of the powder used, 
and described in the offieial reports as “large grained,” and as 
* Rodman’s perforated cake-powder.” It will be interesting at this 
point to notice the performances of the English monster gun, better 
known as the Horsfall gun, mounted near Southsea Castle, Ports- 
mouth; this being the largest piece of ordnance hitherto made in 
this country. The weight of this gun is about 22 tons, and it 
throws asolid shot of about 360 lb. weight. 139 rounds have been 
fired, with charge of 40 1b. and 50 lb. of powder; and with 18 deg. 
of elevation a range of little over 5,000 yards was obtained. But 












THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

ANTICIPATED REDUCTION IN THE PRICES OF MALLEABLE 1RON—SEVERE 
CoMPETITION—THE AMERICAN CIVIL WAR, AND WHAT IS SAID OF 
it— Errects ON THE Counties OF WARWICK AND Starrorp—P1¢- 
ON TRavE: More Blowing Out—Tux Coat 'Trave: The Reduc- 
tion of Wages—AN Emptoyer ADDRESSING HIS MeN—MINING 
ARBITRATION CASE—GENERAL MANUFACTURINGTRADES: Activity in 
the Military Gun Trade, the Tube and the Edge Tool Trades— 
Messrs. Westiey Ricnarps anp Co.’s Rirtes, ano CARBINES: 
Government Orders—Starrord Raitway Station: Contract jor a 
new one. 


Tue Whitsuntide holidays have been opportune this year, so far 
as they relate to the iron trade. The works having been suspended 
during the greater portion of the week, the orders that were becom- 
ing worked out remain longer on hand, and they have received a 
slight addition. After the holidays there will be more orders for the 
men to begin upon than there would have been if the works had 


} been in operation all the past week; and the employers will, in 


The weight of this | 


| tical disorganisation in the States. 


that the cannon was unable to stand these proof charges, com- | 


paratively moderate for its calibre, was known to be strongly sus- 
pected by the Director General of Artillery, and this opinion was 
confirmed by the discovery of a crack of over 3 in, in length in the 
chamber, when searched and examined lately by Captain Freeth, 
assistant inspector of artillery. It is probable that it will be again 
subjected to proof at an early date. ‘The American 15-in. cannon 
had, up to the date of the latest reports, fired 350 rounds with full 
charges; and at the three hundreth round, when the last search was 
made, the most delicate tests applied to the bore failed to indicate the 
slightest enlargement or deterioration. — Army and Nary Gazette. 
Puysican Evements.—I[fafter all the newspapering, pamphleteering, 
and treating of heat, steam, force, electricity, explosions, and kindred 
subjects, we do not come to something definite, it will be strange 
indeed, The question was once asked by George Stephenson, 
What is it that drives the railway train? to which one replied, the 
locomotive, of course ; but what drives the locomotive ? why steam ; 
but what makes the steam? why heat applied to water ; and whence 
the heat from coal, and how came it in the coal? This brings us to 
the end of the story, or rather to the commencement. How, indeed, 
could the coal receive heat but from the source of heat, the sun? 
Coal is a vegetable product, and all vegetable products grow simply 
by the action of the sun upon the materials furnished by the earth. 
The dynamic theory of heat has made us acquainted with some re- 
markable facts. Mechanical action and heat are now known to be 
transformable the one into the other. Heat, light, and electricity, 
are known to be most intimately connected; also electricity, gal- 
vanism, and magnetism will soon, if they are not now, be seen to be 
referable to a common source ; and even in applied science the most 
wonderful results have been produced, such as the working of tele- 
graph lines by means of the aurora borealis. No departments of 
art are furnishing wider fields for observation at present than the de- 
partment of steam. We have in every boiler for the generation of 
steam the most perfect laboratory for the study of one of the most 
deficient and most important branches of physics. A good deal of 
money is spent in making experiments for the purpose of studying 
certain philosophic questions, but the steam boilers in operation are 
subject to observation without the cost of apparatus: in the ordinary 
routine of mechanical engineering there is offered a hundred times 
more experimental data than has been possessed by the fathers of 
the steam engine. Few, however, of our practical enginecrs are 
qualitied to observe: the data escape as fast as does the steam from the 
safety-valve, and leave as little good result behind. ‘Theoretical men 
are too apt to base too much reasoning on too few facts. An ordinary 
mind may evolve greater results from a large body of good facts than 
an extraordinary mind from a few facts. Nothing so enables a person 
to put the proper value upon the results which are presented to him 
than a thorough mental preparation for the appreciation of such 
results. Newton was by no means the first man who ever saw an 
apple fall from a tree; but he was the first man who had a mind 
so prepared for the reception of a great truth that a single incident 
like that of a falling body could give rise to the magnificent chain of 
discoveries that followed. Who can doubt but that the greatest 
results would follow from the careful watching of the almost endless 
physical operations which are now going on all around us, if those 
in charge of such operations were prepared to value properly the 
lessons taught. It is much to be desired that our practical engineers 
would fit themselves by the study of mathematics, chemistry, and 
physies for making themselves leaders instead of followers in the 
sciences. A good knowledge of mathematics would save many a 
life upon our railway bridges, and a good knowledge of chemistry 
would save very many dollars to the railway companies who are 
now taking part in the scrub race for coal-burning without smoke. 
But any amount of technical knowledge will avail nothin; 
without the determination to make a good use of such knowledge. 
We must apply what we know, or we might just as well not 
know anything. Engineers who insist upon applying the correct 
principles of construction, have, unfortunately, a poor chance just 
now when placed side by side with contractors who insist upon 
applying what they call “rigid economy.” Such economy is 
generally very much more rigid than the bridges which result. 
The young men who are serving apprenticeships have much 
more to do than simply to learn the use of their hands; they must 
learn at the same the use of their heads. Each man has a head, 
and each has hands; but to look into our large workshops one 
would think that only one man had a head, and that the rest had 
hands only. A study of elementary physics would give heads to 
all; it would connect causes aud effects, it would connect heads and 
hands, it would counect science and art.— American Railway Times. 











consequence, be less inclined to yield to the application which 
customers are now making for lower rates, A few orders that would 
have been given out in the past week are being held back in antici- 
pation of a reduction in the price of malleable iron even upon the 
present reduced terms. It is argued that the notices which were 
given last Saturday night to the miners and furnacemen for a reduc- 
tion in their wages will soon be followed by notices to the puddlers, 
rollers, and others engaged in the production of finished iron, 
Certain buyers are asking for a reduction to the extent of £1 a ton. 
At this reduction an order was offered to a Wolverhampton maker a 
day or two ago; and an intimation was, at the same time, conveyed 
that, in anticipation of the fall in wages noted, offers had been made 
to accept orders at that rate of decline. We need scarcely say 
that the very tempting offer on the part of the would-be purchaser 
Was not entertained. If such offers as those alleged have been made 
by producers we are not disposed to regard them as of frequent 
occurrence, nor can we think that the iron is such as will “ recom- 
mend itself.”. The competition in the iron trade is now very great. 
This is brought about not only by the opening-up of new districts, 
but also by houses in this district who used to be almost exclusively 
occupied upon orders for America having now nothing to do for that 
market, and being in consequence compelled to seek to supply the 
wants of other consumers, now that the general orders are few, 
that competition is more felt than it has perhaps ever before been. 
Because of the nature cf the intelligence last received from across 
the Atlantic, masters here are resigning themselves to a total cessa- 
tion of orders from that part of the world for some time to come. 
There is a growing impatience among the trade for the impending 
strife which Mr. Seward regards as a “ necessity ” to begin, in order 
that it may be the sooner over, and the current of trade now pent-up 
again liberated. Warwickshire and Staffordshire are among the 
most prominent counties which, reckoning the Americans among 
their chief customers, will be most affected by any financial or poli- 
Respecting the last-named 
county not only does a very large quantity of the iron that it pro- 
duces in both its divisions cross the Atlantic, when the influences 
referred to are not in operation, but also the expansive cluster of 
busy industrial hives in the northern division, where the manufac- 
ture of fictile wares is prosecuted, are prosperous or depressed as 
America is flourishing or is prostrate. The following comparative 
statement of the exports of earthenware to the States of America in 
the month of April last, as compared with the corresponding month 
of 1860, is extracted from the circular of Messrs. J. 1’. Platt and Co., 
Shipping Agents, Liverpool :— 
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Increase, 





April, 1861. | April, 1860. | Decrease, 


|3 sg 
United States: | =f 


— | 
Boston .. .. | 811) 40} 7 751 521 114, GO — | — | — | 481) 107 
3altimore ee 44; — 6| 57 32 -_-\|— 13} 32) 3 
Charleston 60 — 3,107, &% 6 — —|— 47, 80 3 
City Point ..)-—|—/|— 1 5 |—-|—| Wm] 5 
Galveston OG PE; FONG PERE [Pog POON Eee pe PSPs ee 
Mobile .«. «. 20| — —!| an | ase 
New York oo (2166, — | — | 491) 601) 208 
New Orleans .. | 462 — }—{|—| 119) 188 
Philadelphia . 398, — 64:| £69) 94) — 
Portland .. 246 — 8} — 9} — 
Savannah ej-li— —|—] 
San Francisco 67 — o~ | 2608) — 18 


Other ports .. 2 — 











| The greatest increase will be found in the exports to New York and 





Philadelphia, and under the head of United States, Messrs. Platt 
remark :—-“ We have nothing encouraging to notice in this trade. 
Business is as dull as it possibly can be, and little prospect of early 
revival.” 

The pig iron trade has experienced no revival, Consumers con- 
tinue to ask that very tow rates may be accepted. So low are they 
that in one case which has come under our notice the highest rates 
offered in Wolverhampton on Wednesday were more than 8s, a ton 
below the price at which the proprietors commenced to stack their 
present stock of 3,000 tons. The furnacemen and miners all 
received, on Saturday last, the notice for a reduction of wages to 
which we referred in our last. This reduction will bring the price 
of a day's work down to 2s, 6d, a day. Masters, however, say that if 
they are to submit to the prices which consumers require shall be 
taken, workmen's wages must come down to 2s.a day, It may well 
be hoped that such a reduction in the price of labour will not take 
place. The blowing out of furnaces continues. 

The coal trade is not so prosperous as it was. Masterstare not 
anticipating that the men will offer more than a few days’ resistance 
to the reduction in wages. The necessity of men uniting with their 
masters in meeting the competition in coal and iron to which South 
Staffordshire is subjected was urged upon the attention of between 
200 and 400 of the workpeople of Mr. Samuel Griffiths, when they 
were entertained by their employer in a tent near to his residence in 
Wolverhampton, on Monday. 

A mining arbitration case was terminated in Wolverhampton last 
Friday, in which Mr, Samuel Lowe, of Darlaston, was plaintiff, and 
Messrs. Samuel and Sampson Lloyd, of Wednesbury, the defendants. 
The action, which was one of trespass, was brought by the plaintiff 
to recover damages from the defendants for having got coal from 
under his land, and damaged his buildings and houses at Cathe- 
rine’s Cross, Darlaston. It stood for trial at the last Stafford- 
shire Assizes, but was referred under a judge's order to Alfred Young, 
E:sq., barrister, of the Oxford circuit. At the arbitration Mr. Bolton, 
of this town, appeared for the plaintiff, and Mr. Thursfield, of Wed- 
nesbury, for the defendants. The latter had pleaded not guilty to 
the whole charge, but they admitted at the reference that they had, 
in 1857, worked under the jand to the extent of 155 yards, and takes 
coal, for which they were willing to pay; also that they had injured 
an outbuilding and a fence wall of the plaintiff, but they denied that 
they had caused any damage to the houses, This latter was assessed 
on behalf of the plaintiff at £50. The question for the arbitrator to 
determine was whether the defendants were liable to pay “ penal 
price” for the coal they had worked, or merely the value of the coal 
after deducting the costs of getting, charter, &e. According to the 
plaintiff the defendants were liable to pay about £76 damages for the 
coal, whereas the defendants assessed them at £8 or £9 only, Their 
defence was that they were not liable for “penal price,” as, at the 
time they worked the coal, they —— believed it to be their own, 
In support of this they put in an old deed, wherein the mines were 





reserved, and a lease granted in 1808 to persons through whom they 
claimed, in which the mines under plaintiff's property, with others 
to a great extent, were leased to them or the before referred-to per- 





sons. At the arbitration they admitted by their plea that the mines 
belonged to the plaintiff, but contended that they had not gotten them 
in a fraudulent or wilful manner. Considerable argument took place 
on this point, and it remains for the arbitrator to determine whether 
he will give damages on the penal or ordinary scale, 

The holidays have been as welcome to the general manufacturers 
in Birmingham and Wolverhampton as they have been to the iron- 
masters. At the setting-in of the holidays there was a little more 
doing in Birmingham than was the case a week or a fortnight 
before. The trades most favourably affected were the military gun, 
the edge-tool, and the tube trades. In each of these branches there 
is, indeed, considerable activity. All kinds of plated wares, braziery 
goods, and light steel toys are very slack, not more than half-time 
being generally worked. In Wolverhampton and the surrounding 
towns there is scarcely any exception to the complaints that business 
has scarcely ever been duller at this season. 

Messrs. Westley Richards and Co., having satisfied the Govern- 
ment of the excellency of their breech-loading rifled muskets with 
Whitworth barrels, have been executing a considerable order for 
Government. These rifled muskets have an accurate range of 1,200 
or 1,300 yards. They are the same length as the Enfield, and of 
equal precision with the Whitworth. The firm are also executing a 
contract for breech-loading cavalry carbines, rifled on the same 
principle as the muskets. 

The late fearful accident at the Earl of Shrewsbury and Talbot's 
pits near Rugeley, gave rise to some proceedings whe the magis- 
trates at that place yesterday (‘Thursday) se’nnight, at which heavy 
penalties were imposed by a full bench of magistrates. ‘The penalties 
are the largest—so far as we know—on record, and are higher than 
would have been possible under the old Act. Unaer the first sum- 
mons heard, Mr. Dean, the manager of the colliery, was fined £10 
and costs for not having an adequate brake attached to the engine in 
one of the pits, which was used for raising and lowering the men, 
The Government Inspector—at whose instance the proceedings were 
taken—and the engineer, who had been summoned to attend, proved 
the case. ‘The next summons charged Edward Gough, the under- 
ground bailiff, with having neglected his duty on the morning of 
the accident in not having examined the state of the workings pre- 
viously to the colliers going down the pit on the 8th February. 
The defendant pleaded guilty; but the justices examined the 
banksman, who proved that the first persons who descended carried 
with them naked lighted candles, and that five men and two boys 
had descended before Gough went down, Soon after defendant had 
come up and reported “ all sweet” the explosion occurred, and the 
five men and two boys were killed. Although the witness had 
worked at the pit many years yet he had never seen a safety-lamp 
used until after the accident. Gough was fined £20 and costs, 
Gough was further charged with neglecting to keep the pit properly 
ventilated ; but the solicitor to the Government, after the severity of 
this fine, consented to withdraw it on Gough's paying 1s. and costs. 
Mr. Dean was then charged with neglecting to provide sufficient 
means of ventilation on the 6th of February, the day of the accident ; 
he pleaded guilty and said that he left such matters to Gough, who 
Was supposed to be the most competent judge. In this case also a 
fine of £10 and costs was imposed, A considerable number of 
colliers from the surrounding district were present to watch the 
proceedings. 

At length we are to have more accommodation at the railway 
station at Stafford. The widening of the two bridges south of the 
present station, and the erection of new and commodious goods offices, 
warehouses, and engine sheds, which are being proceeded with, are 
now understood to be only preliminary to the rebuilding of the 
station itself, the contract for which we are in a position to state has 
been definitely accepted. The old station will be entirely removed, 
and the new one will be erected fully 100 yards north of the present 
site. The buildings are to be of an Italian character, faced with 
dressed blue bricks and with moulded brick and stone dressings. 
The platform will extend 650 ft. from end to end on each side of the 
line; and instead of two lines of rails, as at present, there will be 
four—the up and down rails nearest each platform being for the 
arrival and departure of trains, and the other for ordinary traflic. 
The platforms and adjoining rails will be covered with extensive 
roofing, but the two middle lines of road will be left open, The 
station buildings are designed especially for the convenience of all 
classes, and will also include every requisite office for the transacting 
of the business of the station and the staff of the permanent way depart- 
ment. The contractor for the erection of the new station is Mr, 
Palmer, of Rugby, whose tender amounts to £20,990, and he has 
undertaken to complete the whole by the end of October. 








‘THe assessment of the North London Railway in the parish of 
St. Pancras has been raised, from £1799 to £4,000, 

Tue powder employed in the American 12-in. and 15-in, guns is 
in irregular lumps of nearly an inch cube. 

EmiGkation TO CANADA.—In 1860 there landed at Quebec 10,150 
immigrants, of whom 2,491 were English, 2,831 Irish, 1,850 Scotch, 
1,809 Norwegians, and 725 Germans. About three-fourths of the 
English and Scotch remained in Canada and about a fifth of the 
Irish, the rest proceeding on to the United States. But other 
immigrants arrived by other routes, and the whole statement for the 
year stands thus:—Landed at Quebec, 10,150; arrived via United 
States, 4,829; making 15,042, of whom 7,152 proceeded to the 
United States and 7,827 remained in Canada—a larger number than 
in 1859 by above 1,500, 47,69 of these new comers selected 
Western Canada to settle in, 614 the Ottawa district, 1,200 Eastern 
Canada. Although nearly all the Norwegians proceeded to join 
their large settlements in Ilinois and Wisconsin, a small Norwegian 
settlement has been established at Gaspé, and it is hoped it will 


| succeed, as the natives of Norway are by their former habits 


peculiarly adapted to the character of that part of Canada, which has 
hitherto been almost rejected by all other European immigrants. Of 
the German families who have within the last two years settled on 
the Upper Ottawa, 40, who brought with them a capital of only 
75 dols. each, together 3,000 dols., have property already of the 
value of nearly 12,000 dols. A considerable proportion of the 
English and Scotch immigrants were farmers, many bringing with 
them a capital of from £300 to £1,000. The two classes most 
wanted are female servants and agricultural labourers—men who can 
plough and mow and reap, and who understand draining ; and such 
men soon become landowners. During the abundant harvest of last 
year 2 dols. (8s. 4d.) a-day were offered in vain by farmers for 
labour, and a large supply will be in request this season, as the 
farmers are prosperous, and extending their operations, and the 
general prospects of the province have greatly improved, Of the 
assisted emigration, ten youths who arrived from the Wandsworth 
and Leeds reformatories were directed up the Ottawa, where they 
were all immediately employed; and a party of forty from Lord 
Palmerston’s estates in the county of Sligo, who had been provided 
with a free passage, being all able young men and women, found 
immediate employment in the rural districts, although the young 
men had not been accustomed to agricultural pursuits. It appears 
that, in spite of reiterated warnings, skilled mechanics and clerks 
still present themselves in great numbers, It does not seem known 
that the posts of mercantile life are occupied by the sons of suc- 
cessful immigrant farmers. Mr. Buchanan, the Government chief 
emigration agent, reports at the close of the year:—“ The class of 
people whom we want, aud who cannot fail to do well, are those 
who, having a small amount of capital, are prepared to purchase and 
settle on our lands, and make homes for themselves in the forest, as 
the inhabitants of this free and fertile land have done before them ; 
the hardships to be encountered now are less than they were 
twenty-five years ago, when a few thousand people were scattered 
over « long frontier of country.” Or with 100 dols. or 200 dols. men 
can purchase the right of those who make it a business to chop and 
clear a few acres, erect a loghouse, and sell. The mineral discoveries 
are attracting attention. Jt will be interesting to watch the effect of 
the civil war in the United States upon the European emigration of 
the present year. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Tue Iron AND Macutne Trave: Statistical Particulars of their Extra- 
ordinary Development since ’45—Nortuern Marrers: Tyne Im- 
provements—State or Trave at Suerrrenp—Liverroon Matters: 
Blakely’s Rotary Engine: The Galway Steamer “ Hibernia:” Steam 
Trains for Indian Rivers—A To.verasty Tuck Iron PLrate—THe 
uate Mr, Locke AND THE BarRNsLeEY GramMMAR ScHooL—AGricvL- 
TURAL ImpLemeNtT TRADE—ARCHITECTS AND BUvILDERS: ge 
Building—Fastern Counties Ramway: Present Position of the 
Undertaking—Tux Cryvx: Improvement of the River ; Launches 
of Steam Shipping. 

T'ne most of us affect to sneer more or less at blue books, but those 

who take sufficient pains to analyse their contents are often rewarded 

freely enough for their trouble. At any rate, we shall probably be 
doing good service this week by compiling from such sources the 
following statistical particulars of the prodigious progress of the 
foreign demand for our iron and machinery. A similar return was 
prepared for Tne Enartnerr about this time twelvemonths; but 
another year can now be added to the list, and the re-publication of 

























































































the facts developed by its predecessors, will be convenient for 
reference :— 
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During the last three or four years the figures have remained nearly 
stationary; but this, no doubt, is to be attributed to the Indian 
mutiny, the uneasy feeling with regard to European polities, and the 
immense development already attained. ‘Truly, the return proves 
that this is pre-eminently the age of iron. ‘ 

One or two points of interest are reported from the north. With 
regard to the ‘l'yne, the river commission appears to have turned a 
deaf ear to Admiral ‘Taylor's proposition for a floating breakwater 
The piers committee have impressed upon the engineers the extreme 
importance of the works being pressed forward with the greatest 
practicable rapidity, and it is expected that in the course of the 
summer great progress will be made. The Tyne lnprovement Bill, 
of which copious details were given a week or two since under this 
head, is now expected to pass the Legislature with little further 
opposition, 

The old staple trades of Sheffield are depressed, but in many 
branches of local industry there is still a good deal doing. Thus, 
while the last mail from India brought but few orders for Sheffield- 
manufactured goods—the famine having almost entirely suspended 
the ordinary operations of trade—good orders came to hand for rail- 
way materials for the Government works in progress. Within the 
last fortnight two considerable foreign orders for bayonets have been 
received at Birmingham, and a portion of them will be supplied from 
Rotherham, ‘The large iron houses of Rotherham are also well 
employed. Moderate orders continue to reach Sheftield from 
Prussia, Russia, Germany, and France, for edge-tools, files, saws 
and crinoline steel; fair orders have also been received—principally 
for railway materials—from Spain. : 


In the Liverpool district one of Blakely’s patent rotary steam 
engines has been exhibited in action. Several improvements have 
been effected in the engine, which have the effect of diminishing the 
noise made in working. Mr. Annabill and Mr. Renwick, from 
H.M.S. Majestic, and a number of local engineers, attended the trial, 
which took place iu a forge-yard at Birkenhead ; and opinions were 
expressed that the engine would act well in canal-tug, ocean-screw, 
and gunboats. It is stated thatthe Galway steamship Hibernia—a 
sister vessel to the ill-fated Connaught—which nearly foundered on 
her first trip from the Tyne to Queenstown, and which now lies at 
Mr. Laird’s graving dock, will require an outlay of some £30,000 to 
make her fit for sea. It will have been observed elsewhere that the 
Post-office authorities have declared the unlucky “Galway line” 
contract at an end. The Liverpool Albion has some interesting 
observatlons with regard to the operations in progress for the navi- 
gation of the large Indian rivers by “ steam trains.” ‘The intelligent 
writer says:-—* Of all the vessels constructed in the Clyde for 
different parts of the world, we do not know that any are intended 
for a more important purpose than the steam trains of shallow barges 
for the navigation of the Indian rivers, which have there beer. duilt 
and tested. We have already informed our readers that two of these 
trains, built by Messrs. Reid and Co., of Port Glasgow, are of such 
large dimensions and of such great power that they will be able to 
ascend any of the great rivers of India, each carrying a cargo of 
3,000 tons under hatches, on 2}-ft. draught of water ; and by this 
great carrying power they will be able to convey cotton, flax, wool, 
sugar, and other important products from the interior to the coast, 
at a low rate, with large profits to themselves, while they will return 
| up the rivers laden with British manufactures. Some portions of 
these vessels have been already sent to Calcutta, and are being put 
together; and the powerful steamer Jumna, which, after having 
been tested on the Clyde by the eminent engineers, Messrs. Penn 
and Napier, and found completely to fulfil her intended objects, has 
since been taken asunder, and been laden into aclipper-ship now on 
the point-of sailing for Caleutta, where she may be expected to 
arrive in about ninety days from the present time. We may, there- 
fore, hope to have the Jumna, and her sister ship the Ganges, 
running upon the Ganges in the present year—not to speak of the 
two smaller steamers which the same company has sent out to 
Calcutta, and two others to Kurrachee. And just in proportion as 
the great continent of India is drained of its produce by a system of 
cheap steam navigation on the rivers, will the number of ships 
trading with the East increase and their profits become greater. 
It is the difficulty and expense of internal transport which is the 
great hindrance to more extended production in India, and exactly 
in the proportion in which that hindrance is remeved will the trade 
with the East expand and brighten. Whatever benefits railways 
may work for India, they can never supersede the necessity for 
steam upon the rivers,as it is water conveyance alone which can 
carry sufliciently cheaply through long distances to be available for 
the conveyance of agricultural produce—unless in the case of such 
articles as indigo, opimn, and silk, which, however, form but a small 
part of the traffic of the country. To bring cotton from Delhi to 
Caleutta by rail would cost more than to bring ,it from Calcutta 
to England; whereas, where internal water carriage is employed, the 
expense of transport is much reduced. The construction of so many 
railways throughout India has raised the price of labour in that 
country, and, therefore, has left India with a less margin on the 
score of cheap labour than heretofore. It is more than ever 
necessary, therefore, if India is to become a source of supply for 
cotton, that its internal transport shall be facilitated and cheapened ; 
and it is because this is the special purpose of the steam trains which 
the Oriental Inland Steam Company are sending to India that we 
feel so great an interest in their progress.” 

Messrs. 8. Beale and Co., of the Parkgate Ironworks, Yorkshire, 
have forwarded a large plate of iron to Portsmouth Dockyard for 
experimental purposes as regards its power of resisting shot. The 
dimensions of the plate are as follow:—Length, 15 ft. 6 in.; width, 
3 ft. 2 in.; thickness, 4 ft. 6 in.; weight, 3 tons 17 ewt. 

The trustees of the Barnsley Grammar School have adopted the 
following resolutions as an expression of the respect and gratitude 
which they entertain towards the widow of the late Mr. Joseph 
Locke, C.E., who proposes to pay to the trust funds the sum of 
£2,000 for the purpose of extending its advantages. This munificent 
act is another of the tributes which Mrs. Locke has paid to her 
lamented husband's memory, and the trustees, after formally 
accepting the donation, resolved:—That ten scolarships shall be 
formed in the school, and that the recipients shall be called “ Locke 
Scholars ;” that they shall be entitled to all the benefits of the 
institution for the term of three years, but not longer, unless they 
shall evince some peculiar aptitude, in which case they shall be 
entitled thereto for the term of four years; that amongst other 
things in which they shall be instructed, their education in mining 
and colliery engineering and practical land surveying shall form a 
leading feature ; that during the hours of attendance in school they 
shall be entitled to wear some honorary dress to distinguish them 
from other children in the school; that the scholarships shall, with- 
out regard to religious tenets, be open to boys of good character, 
between the ages of ten and fourteen years, the children of parents 
residing within the town and townships of Barnsley, Dodworth, and 
Keresforth Hill, and who shall have passed the best competitive 
examinations in reading, writing from dictation, and in the first four 
rules (simple and compound) of arithmetic, such examinations to be 
conducted by her Majesty's inspector of schools for the district, the 
diocesan inspector, or some other competent party to be selected by 
the trustees under conditions the most likely to insure perfect im- 
partiality. The resolutions have been forwarded, through Mr. 
Wagstaff, to Mrs. Locke, with an expression of the regret of the 
trustees that the state of her health precludes the possibility of their 
being presented in a more formal and respectful manner. 

The leading agricultural implement makers are pretty well em- 
ployed. The men at the Stamp-end Works, Lincoln (Messrs. 
Clayton and Shuttleworth’s), have been working overtime during the 
last fortnight, and it is stated that they are likely to continue to do so 
for some time to come, in consequence of the numerous orders on 
land. Messrs, Clayton and Shuttleworth, like other enterprising 





The performances of a “road locomotive” brought out by Messrs. 
Tuxford, of the Skirbeck Ironworks, near Boston, have excited some 
interest in the district. The engine has been found verv useful in 
hauling heavy weights on common roads. = 

An interesting paper on “ Architects and Builders” has been read 
by Mr. Lawrence Booth before the Manchester Architectural Associa- 
tion.  Alluding to the subject of cheap building, Mr. Booth 
remarked “that we live in times and under influences peculiarly 
favourable to the development a desire for cheapness in 
building, as in everything else. 
| desire to condemn, It is natural, and the principle involved in it is 
| commercially sound. It is necessary, however, that the word ‘ cheap’ 
should be clearly understood. There is no such thing as cheap 
building, in the sense understood by those who apply the term to 
lowness of price, exclusive of other considerations. Cheapness 


o 






most approved and scientific principles with the best materials, 
according to well matured plans, giving the most complete accom- 
modation, and withal due attention to appearance or artistic effect, 
always as muchas possible making construction conduce thereto.” 





so far as it is concerned, has been a most successful Parliamentary 
campaign, although the victories achieved have no doubt been 
gained ata heavy cost. Every one of the intruders into the district 
has been vanquished, the last rival overcome being the little Colne 
Valley Company, who, backed by the London and North-Western, 
sought by extension to place that already overgrown system in 
direct communication with Cambridge and Colchester. 1] 


fresh attempts at intrusion will be made next session, seeing that so 
long as Parliamentary agents and solicitors—and we are afraid we 
must add engineers—are well remunerated themselves, they do not 
trouble much what they fight for, or what may be the issues of the 
j contests in which they engage. i 





But if the amalgamation of the 





Nor is there anything in this | 


consists in economising labour and materials by building on the | 


The Eastern Counties Railway Company finished on Friday what, | 


Probably | 


Norfolk, Eastern Union, and Eastern Counties main lines is once 
secured and placed beyond a doubt, the united system will no doubt 
be well able to hold its own. 

We will close with one or two bits of information from the West 
of Scotland. A rock in the bed of the Clyde at Elderslie has been 
successfully blasted; and when the débris is cleared away and the 
dredging completed, a straight channel will be obtained 120 ft. 
wide, with a depth of about 21 ft. at high water of neap tides— 
another instance of the indefatigable perseverance with which the 
Scotch have devoted themselves to the improvement of the Clyde. 
Messrs. W. Simons and Co., of London Works, Renfrew, have 
launched a fine paddle steamer named the Rothesay Castle. Her 
dimensions are 200 ft. by 16 ft.,and she has all her machinery on 
board. She is intended for the Rothesay station. Messrs. Black- 
wood and Gordon have launched from Castle Building-yard, Port 
Glasgow, a paddle steamer for the Cork Citizen River Company 
Limited); she is now receiving her engines, and will be ready for 
her trial trip in about a week 


PRICES CURRENT OF METALS, 


British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rats.—The market is exceedingly dull, unless an improvement takes 
place, it is not improbable prices may give way. 
|  $corca Pra Iron has been less firm this week, and the business done of 
| a more limited character. A slight fall has taken place, and the closing 
quotations are 48s, cash ; 48s. $d. three months open ; No. 1 Gartsherric, 
64s. ; Calder and Glengarnock, 50s, 6d. 

SpeLTER.—Some transactions reported at £18 2s. 6d. to £18 5s. on the 
spot. 

Correr remains the same, with a moderate demand. 


Leap is firm. 

Tix.—There is a fair business doing in English at cnrrent rates. Foreign 
is somewhat dull of sale. The Dutch Trading Company have announced 
their annual sale of Banca for the 26th proximo, at Amsterdam. The quan- 
tity will consist of 138,453 slabs (equal to 4,615 tons), besides 20,060 slabs on 
the way, if arnving in time. They engage to bring no more into the 
market before June, 1862. 

MOATE AND CO., 65, Old Broad-street, London. 
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firms, have been at great pains to establish a foreign connection. | 
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GLascow, 22nd May, 1861. 
Our market continues in a stagnant state. Speculation has, for the 
moment, almost ceased, outsiders seeing no inducement to operate in the 
present unsatisfactory condition of general trade. Shipments continued 
large, and the demand is moderate. 
Exports last week were 18,110 tons against 13,600 tons in the correspond- 
ing week of last year. 


Suaw, Tuomson, and Moorr, Metal Brokers. 





Ratmways tn Arcerta.—In reference to the Algerian railway 
| works originally undertaken by Sir Morton Peto—the suspension of 
which was announced some few weeks since—it appears that a 
scheme for their resumption will shortly be submitted to the French 
Corps Législatif on the following basis:—1. Construction of the 
entire line from Algiers to Oran, already decided on. 2. Execution 
of all the lines conceded, the earthworks and bridges by the State, 
the way, stations and rolling-stock by the company in whose favour 
the concession is made. 8. Reduction of tariffs as a compensation 
for the sacrifices made by the State in undertaking part of the cost 
of establishing the lines. Surveys for a line from Algiers to Con- 
stantine, and another from Sétif to the sea, are being pursued with 
avidity, and are already sufficiently advanced to show that the line 
to Constantine would be shorter and less expensive than that to 
Oran. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, March 15th, 1861. 
Sir Henry Hoxiann, Bart., M.D., F.R.S., in the Chair. 
ON ELECTRICAL QUANTITY AND INTENSITY. 
By Larimer Ciark, Esq. 


THE modifications of the strength of the electric current in 
dynamic electricity, and in the amount of charge in static electricity, 
are at present usually defined by the terms quantity and intensity. 
The speaker pointed out that the expression intensity, as ordinarily 
understood, really involved two  proan distinct qualities, and 
dwelt on the advantage which would accrue to electrical science by 
the habitual separation of the complex idea of intensity into its two 
component parts, viz., that of tension, as propounded by Ohm in 
his celebrated mathematical investigation of the galvanic circuit; 
and that of quantity, as developed by Faraday in those valuable re- 
searches in which he established the definite quantitative character of 
electro-chemical decomposition and the action of electricity on the 
galvanometer. The term “tension,” as here used, is intended to 
convey the same idea as the expression, electromotive force, or as 
the term, “electric potential,” employed by Green and other mathe- 
maticians, and is entirely dissociated from the idea of quantity ; both 
terms are equally applicable to electricity at rest or in motion. 

The quantity of electricity, both in its static condition and in its 
motion through conductors, usually varies directly as the tension, 
and hence their joint effects have been ordinarily confounded to- 
gether and attributed to one cause under the name of intensity; but 
since the tension and quantity do not, under all circumstances, vary in 
the same ratio, there exists an absolute necessity for their clear sepa- 
ration before any numerical reasoning can be founded on them. 
Cases of the independent variation of tension and quantity were 
shown, and it was pointed out that all the most striking properties of 
electricity, such as the decomposition of water and salts, the com- 
bustion of metals, the deflection of the galvanometer, the attraction 
of the electro-magnet, and the physiological effects of the current 
were really dependcnt, as regards their magnitude and energy, solely 
on the quantity of elsctricity passing. Their greater energy when 
the tension was incieased, was an indirect effect, due not to that 
tension, but to the increased quantity which passed in a given time 
by reason of the increased tension. A galvanometer wound with a 
few turns of thick wire was shown to be deflected as powerfully by 
one cell as by six, or even by 600 cells of the same size, because, by 
reason of its shortness, the wire conveyed freely the whole quantity 
which one cell could produce, which was the same as that produced 
by the whole 600; but any alteration in the size of the cell produced 
a consequent change in the quantity and in the deflection of the 
galvanometer. On the other hand, a galvanometer, with many 
thousand turns of fine wire, gave the same deflection with a battery 
formed of a small gun-cap as with one of 20 square feet of surface, 
because the quantity in this case was regulated and limited not by 
the size of the plates, but by the power of conduction of the wire ; 
the ——_ being therefore the same in both cases. In every case 
the deflection was dependent solely on the quantity of electricity 
actually passing through the instrument without reference to its 
tension. 

The combustion of metals was shown to be a phenomenon 
dependent on quantity, and not on tension; one cell of Grove’s 
battery ignited a certain length of platina wire; and, whatever its 
size, it would ignite no greater length ; but two, three, or more cells 
were shown to ignite two or three times the original length, the 
quantity passing in the greater length being under the higher 
tension, precisely the same as in the original length. This explained 
Faraday’s oft misunderstood remark—that the same quantity of elec- 
— which would ignite an inch of wire, would ignite a foot or a 
mile. 

The - and shock experienced on touching a powerful battery, 
or shocking coil, or Leyden jar, were proportionate to the quantity 
of electricity passing through the system, and not to the tension. A 
carrier ball or minute Leyden jar charged to the highest tension, 
would produce no sensation if the quantity were absent, and the 
same was the case with a Zamboni’s pile. Sparks nearly 18 in. long 
were received from an electrical machine; but, although of this high 
tension, they produce no violent physiological effects, owing to their 
deficiency in quantity. Long sparks, nevertheless, produced greater 
effects than short ones, because, at double the striking distance, the 
tension is doubled, and the quantity is therefore twice as great. The 
quantity contained in a Leyden jar or battery is comparatively great, 
and the effect on the system proportionately violent. Two conditions 
were necessary for these effects—first, that the quantity resent 
should be considerable; and, secondly, that the tension shc .d be 

sufficiently great to make it pass through the system. A batt, ry of 
two or three cells, which could readily fus* platina wire, was shown 
to produce no painful sensation on the tongue, because, although the 
quantity was abundant, the tension was low; while another battery 
of 600 cells, which produced the most intolerable s ‘ck to the 
system, had, from its deficiency in quantity, scarcely power to 
fuse wire. The Ruhmkorff coil combined very high . sion with 
considerable quantity, and its physiological effects were therefore 
very violent. 

A frictional machine was exhibited by Mr. Varley, constructed on 
aplan of Dr. Winter's; the plate was of vulcanite, or vulcanised 
india-rubber, about 3 ft. in diameter, excited by amalgam in the 
usual way ; its peculiarity was a large and lofty wooden ring, with 
a metallic rod in its interior, which, by its overshadowing inductive 
influences, increased the length of the sparks from 6 in. or 7 in. to 
nearly 18 in. 

The forces of electrical attraction and repulsion are sometimes 
stated to vary as the square of the intensity, sometimes as the square 
of the quantity, and sometimes as the square of the distance; but it 
was contended that these effects were due to the circumstance that 
the pene usually varies in the same ratio as the tension, and as 
the distance ; and that all the phenomena were more rationally ex- 
plained by the assumption that electrical attraction and repulsion 
vary in the simple ratio of the quantity and the tension, and of the 
distance inversely. 

The instances in which the quantity present is not simply depen- 
dent on the tension are those in which other electrified bodies are 
present, which, by their inductive influence, affect the quantity 
present in all bodies in their vicinity without necessarily affecting 
their tension. An insulated cylinder was connected with 
the positive pole of a Daniell’s battery of 600 cells, its 
negative pole being connected with the earth; so that the 
cylinder was in a condition to give off a powerful and visible 
current to another wire connected with the ground; in this 
condition a positively electrified disc was approached to it, and by its 
inductive influence was shown to render one end of the cylinder 
electrically negative, so that a carrier ball applied to that end showed 
it to have a negative charge, thus presenting the apparent paradox 
of a negative electrified body giving off a positive current to the 
earth, or vice versd. One end was negatively electrified, and the 
other end positively, but the tension was the same everywhere. 

According to the ordinary way of regarding this class of 
phenomena, it was usual to state that the ends of the cylinder 
acquired a state of positive or negative intensity, or that they had 
their intensity changed : it was contended that this gave an accurate 
idea of the real nature of the change, and that the approach of an 
electrified body, however near or however violently it might be 
excited, could not in the slighest degree affect the tension of a con- 
ducting body, which was in connection with the earth: the only 
influence it could have would be to alter the quantity in the second 

y, by driving a portion of its electricity downwards to the earth. 
It might be assumed as a law that the tension of electricity in every 
part of aconducting body of moderate dimensions was the same, 
notwithstanding the vicinity of other electrified bodies. If a 
positively electrified body were brought near an insulated conductor, 
the distribution of the electricity in the second body was changed, 
and its whole tension was raised, but the tension remained every- 





where uniform, and was as high at the negative as at the positive 
end. 

The fall of tension in electricity was always accompanied by its 
conversion into heat; the ignition of wire by the voltaic current, 
the intense heat of the voltaic arc, and the heat and light of the 
electric discharge and of the spark, were all cases of the evolution of 
heat consequent on the fall of tension, and the quantity of heat 
evolved was apparently directly proportionate to the fall of tension 
within a given space and to the quantity of electricity passing. 

In the case of electric telegraph conductors and submarine cables 
it was shown, from a carefully conducted and extensive series of 
experiments, that the tension falls with the most perfect regularity 
from the positive pole of the battery to the end in connection with 
the earth, in accordance with the law of Ohm; and since the 
quantity of electricity held under induction varies in the same ratio 
as the tension, the distribution of the charge in a cable follows pre- 
cisely the same law. It results from this, that if a cable with a 
current flowing through it be divided into any number of equal 
sections, and the quantity in the section connected with the earth be 
taken as unity, the quantities in all the other parts, whatever their 
number, will be in the ratio 1, 3, 5, 7, 9,11, &c. So thatif a cable 
be divided into two halves, the quantities will be in the ratio of one 
to three. 

The speaker stated that he had ascertained that in the voltaic 
battery the presence of two metals was not an essential condition— 
the negative metal was not necessary for the formation of the electric 
current, but only for its after detection and exhibition, A simple 
mass of copper, iron, zinc, or any oxidisable metal, when laid on the 
moist earth, formed a complete battery in itself, giving positive 
electricity to the earth, and quickly assuming a negative tension, 
which it would communicate to any other body resting on it or in 
contact with it, as, for instance, a length of submarine cable. If a 
cable thus charged were afterwards removed and applied to any more 
electro-negative metal, such as platinum, or to carbon, the charge 
would return to the earth; and it was found by measurement that the 
charge thus acquired by a cable was exactly the same as if the two 
metals had been employed simultaneously in the ordinary form of a 
galvanic couple. If the mass of zinc were permanently connected 
with the non-oxidisible or less oxidisible metal, and thus with the 
earth, the tension, being constantly destroyed and as constantly 
tenewed, would form a constant current, becoming in fact a voltaic 
couple. Ifthe connection with the earth, instead of being made 
through another metal, were made through any inert conducting 
substance or liquid, the same constant current would be produced, 
thus forming the well-known case of a voltaic battery with one metal 
and two liquids. 

After the conclusion of the discourse, Mr. Clark stated, with refer- 
ence to Faraday’s discovery of specific inductive capacity, that in the 
course of some investigations conducted in conjunction with Pro- 
fessor Hughes, they had observed that every different diclectric 

its own specific law of variation of inductive capacity with 
respect to distance. With air it varied as the distance, in «\sely; 
but with gutta-percha it was more nearly as the square root; with 
india-rubber and white wax it was intermediate between tle two 
ratios, and the law of variation was different with every substance 
tried. From which it would result that observers who deduced the 
specific inductive capacity of any material from experiments on half- 
inch plates, would arrive at very different results from others who 
operated on inch plates. 


HIGH-PRESSURE NON-CONDENSING ENGINES. 


Messrs. York anp Co., of Royal Exchange-buildings, have issued 
the following Tables to show the power capable of being produced 
by any one of their boilers, when low and high-pressure steam is 
used at various pressures and worked expansively. The use of 
these boilers and small engines attached to each main line of shafting, 
and worked at high velocity, with 12 Ib. to 150 Ib. of steam to the 
inch, superheated and used expansively, would, it is observed, save 
both space and fuel; but the leading advantage, in many instances, 
would be when required to stop any part of the works for repairs or 
other purposes, the remaining portions of the works could still be in 
motion, as each main shaft or shafts in each room would be driven 
by an independent engine. 
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Theoretically, the same weight of 20 Ib. steam would be admitted 





to seven-eighths of the stroke, as of 140 Ib. steam at one-fifth 
stroke. Less steam and fuel, therefore (theoretically), would be 
used at the highest pressure, cutting off at one-sixth stroke. 


SOCIETY OF ENGINEERS. 
May 6th, 1861. 
J. Amos, Esq., in the Chair. 
ABSTRACT OF PAPER ON THE MANUFACTURE OF IRON. 
By Epwanp Rizey, F.C.S., late of the Dowlais Ironworks. 


Tue author commenced by stating the importance of the manu- 
facture of iron, and attributed to the use and application of iron, in 
various forms, the pre-eminence that England claims for her vast 
and stupendous works and manufactures. 

‘he extent of the subject he brought before them necessarily pre- 
cluded him from giving more than a general outline of the various 
»rocesses in the manufacture; his object was to endeavour, as far as 
S was able, to account for some of the various qualities of iron. 

After admitting that practice had far outrun theory, and it was 
only recently that inquiring minds had begun to investigate the 
various causes that affect the quality of iron, he preceeded to con- 
sider the different ores used in this country. 

Commencing first with the clay ironstones of the coal measures, 
which had, until recently, been the ore almost exclusively used for 
the manufacture of iron, the author then mentioned the discovery 
of the Black Band, which was a carbonate of iron, and somewhat 
similar to the clay ironstone, only containing more earthy mattery 
and generally more sulphur. As iron pyrites, this ore was ver 
largely used in Scotland, and partly in Wales; it is found in thie, 
beds or layers, 3 ft. to 4 ft, thick, whereas the clay ironstone only 
occurs in thin layers, a few inches in thickness, in the mine shale, 
and is necessarily much more expensive than the black Band. 
These ores are nearly always calcined. 

Before the introduction of railways scarcely any other ores than 
the above were used, as they are always found associated with the 
coal. Although much richer ores were known, such as the red 
hematite, from the difficulty of conveyance they were ouly used to a 
limited extent. On the introduction of the railway system the rich 
ores were largely imported, and not only increased the production, 
but diminished the cost of iron, enormous quantities of the red 
hematite being imported into Wales and Staffordshire, from Lanca- 
shire and Cumberland, where the ore occurs massive, from 16 ft. to 
80 ft. thick. ‘The yield of this ore in the furnace is from 50 per 
per cent. to 55 per cent., whilst the clay ironstune does not yield, on 
an average, more than 25 per cent. to 30 per cent. ‘The author 
referred to diagrams containing the analayses of the various descrip- 
tions of ore. 

The next ores considered differed from the above only in being a 
hydrated peroxide of iron, or brown hematite. As arule, these ores 
were more siliceous than the former, and the yield of iron was from 
38 per cent. to 45 per cent. They were imported largely from the 
Forest of Dean, Cornwall, and Devonshire, where they occur 
several feet in thickness. They are also found in some localities in 
South Wales, at Llantrissant, Pentyrch, and Wenvoe. 

The oolitic ores were then described, the principal deposit being 
that of Cleveland, where, within a few years, an immense iron 
district has sprung up. ‘This ore occurs in an immense bed of 18 ft. 
in thickness, of which 15 ft. are worked, the rest being left for roof. 
It is got partly by open and partly by subterraneous workings. The 
cost of the ore is very small in many works, not being more than 
2s. 6d. per ton on the top of the furnace, whilst the clay iron ores of 
South Wales and Staffordshire cost as much as from 12s. to 14s. per 
ton, and they are not so rich as the Cleveland ores. The cost of the 
hematites depends on the locality (where used); in Wales, red 
hematite is about 20s. per ton, and brown 14s, to 15s., depending on 
its quality. The Cleveland ore is a mixture of a green carbonate 
of iron, with a little silicate of iron. It is always calcined before it 
is used in the blast furnace. The other oolitic ores are the North- 
amptonshire and Wiltshire ores. Some are found in Lincolnshire 
and a little in Oxfordshire. These ores are hydrated peroxides of 
iron, of an oolitic and porous structure (not solid like the Cleveland) ; 
from their porosity they absorb a very large amount of water, fre- 
quently from 20 per cent. to 30 per cent., including the water in 
chemical combination. ‘The quality of the ore varies much; its 
yield may be taken from 35 per cent. to 45 per cent. All the oolitic 
ores are characterised by the high percentage of phosphoric acid 
which they contain, differing materially in this respect from the 
brown and red hematites. 

There were various other ores used to a smaller extent in this 
country, viz., the Ebbw iron ore, which was an abyduris peroxide 
of iron, called micaceous iron ore from its structure; the magnetic 
oxide of iron, which was found only to a limited extent in this 
country, but largely used on the Continent for making the best 
qualities of iron; it was generally nearly pure magnetic oxide of 
iron, and the richest ore of iron known. ‘There was also the 
spathose iron ore, white carbonate of iron, which made a peculiar 
description of iron containing much manganese. This ore was a 
white carbonate of iron, and used on the Continent for making the 
iron known as spiegeleisen ; it was also known a3 stahlstein or steel- 
stone. , 

The author, having described the various ores used in this country, 
then proceeded to consider the fuel which in his opinion was of even 
greater importance than the ore. 

It was only in certain districts that the coal could be used raw. 
When coal was used raw, or mixed with coke, its mechanical con- 
dition was of great importance, as it was necessary that it should 
bear the weight of the materials without crushing, and also that it 
should not decrepitate ; as the latter property made anthracite a less 
valuable fuel than it otherwise would be for iron smelting. 
The author referred to analyses of coals from various districts. 
When the coal is bituminous, it has to be coked; or, if only mode- 
rately bituminous, some may be mixed with the coke in the blast- 
furnace. The question of coking was of great importance. It 
could, aR only touched upon briefly. Formerly cual was 
coked in open clamps, but now ovens are more geuerally adopted, 
as the yield is much better, and small coal may be coked. The 
author did not think that a very hard coke was essential for iron- 
making. It was only necessary to have it sufficiently hard to prevent 
its being crushed in the furnace. , 

The question of the ash in the coal was of great importance, as 
from its being in intimate contact with the carbon of the coal, and 
necessarily exposed to a high temperature, the varivus ingredients it 
may contain are under the most favourable circumstances for re- 
duction ; and any remarks made on the impurities contained in the 
ore will apply with double effect when they exist in the coal-ash. 
Besides this, the state in which they exist as to their chemical com- 
bination was of great importance. Thus coal contains sulphur as 
iron pyrites, and sulphur in a free state, or combined with the 
carbon in some way not understood. The former is far more likely 
to alloy with the iron than the latter, as the greater portion of the 
free sulphur would be volatilised, whereas one-half of the sulphur in 
iron pyrites would still remain with the iron. 

The author then proceeded to describe the quality of iron that the 
various ores made when the furnace was in normal working con- 
dition. The clay ironstones unquestionably made a very superior 
quality of iron. This was due partly to their containing no free 
silica as sand or quartz, but the whole of the silica existing in com- 
bination with alumina as clay. Besides this, it contained a moderate 
amount of lime, magnesia, and a little potash, which, by the addition 
of a small amount of limestone, form a readily-fusible flux. ‘The 
ore containing a little phosphoric acid made the iron work easily 
and not redshort. The tendency of the hematites was to make an 
iron of a siliceous character, as the ores generally contained quartz, 
and no alumina, or very little, and oniy traces of lime, magnesia, 
&c. The ore also being free from phosphoric acid, the roy was 
generally redshort. There are a few brown Lematites whith are 


calcarevus, but they are generally siliceous. 
The oolitic ores were distinguished by the high percentage of bhas- 
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of the iron made. The Cleveland ore contained an excess of 
alumina, which had the effect of making the cinder from the furnaces 
less fusible. This has been obviated by mixing siliceous ores with 
the oolitic, or in some cases by adding silica as sandstone to the blast 
furnace, for which there was a patent. This, however, required great 
caution. 2 

The Northamptonshire and Wiltshire oolitic ores differed much 
from the Cleveland. They contained an excess of silicon, and made 
a pig-iron containing both a high percentage of silicon and phos- 
phorus. Before the railway system was developed to its present 
extent, it was always considered that the ironstone should be carried 
to the coal ; but partly by increased facilities of communication, and 
partly by improved manufacture, it has in many cases been found 
more advantageous to carry the coal as coke to the iron ore, and 
recently large works have been established to smelt the ore in situ in 
Cumberland and Lancashire, and Northamptonshire and Wiltshire. 
Pig-iron is made at these works at a much cheaper rate than from 
ores of the coal measures, and it is only by the use of large quantities 
of foreign ores, and finery and forge cinders, that the Staffordshire 
and Welsh works can at all compete with them. 

In the Cleveland district the supply of coal is brought from 
Durham, and it is only by the superior quality of the Welsh and 
Staffordshire coal and its lower cost that these works can at all com- 
pete in making bars with the Cleveland district. In pig they cannot 
at all compete as regards cost either with this district or the Lanca- 
shire, Northamptonshire, or Wiltshire. 

When several kinds of iron ores are used, as is the case at the 
Welsh Works, by the judicious mixture of them, any peculiarity, in 
the quality of iron, which an ore may produce, may be much 
modified. And it was thought that the best results would 
follow by using the Cleveland ores with siliceous hematites. The 
cost, however, of the latter in comparison with the former is so 
great that they can only be used in Cleveland to a limited extent. 

Much had been said and written on the hot blast, and the opinions 
on it were much at variance. The author did not think that it 
injured the iron to any extent when the furnace was in proper work- 
ing order, and certainly its benefit by reducing the yield of coal far 
outbalanced any difference in the iron; hot-blast iron was, in fact, 
more adapted for some castings than cold*blast. There are some 
valuable experiments on this point published in a small work by 
Mr. Fairbairn on the manufacture of iron. ‘The author thought 
that, in many cases, a greater saving had been ascribed to the hot- 
blast than really took place; and that the greatly-increased makes 
of many furnaces must be ascribed partly to the better burden or 
proportion of materials in the furnace, increased pillar of blast, and 
improvements in filling. 

The shape of the blast furnace was next considered. This differed 
much in various localities, each works having, in many cases, a pat- 
tern of its own; it depended a great deal on the ores smelted, and 
the fuel used; where coal was used, the furnaces were generally 
larger at the throat or top. A diagram was exhibited, soowing a 
form of furnace which had worked remarkably well on a mixture of 
coal and coke, and mixed iron ores and cinders. 

It would naturally be supposed that a furnace by working would 
work itself intothe best form for smelting. ‘This was not, however, the 
case, as many furnaces that had always worked well were found, 
when blown out, to be very large in the hearth, having increased 
from 6 or 7 ft. (the usual size) up to 12 ft., which certainly was not 
a good shape. Much depended on the filling a furnace, and its 
regular working; when this was not the case, the hearth or bottom 
of the furnace would rise frequently one or two feet, and, unless this 
was got down, the furnace never would work well. Great care 
should alw: be observed in making the hearth solid, so that it 
would not r The best material was conglomerate, but this, from 
its hardness, was expensive, and generally large dovetail bricks 
were used, the hearth being put in before the boshes or lower part 
of the furnace, which was always built independent of the furnace 
itself, and rested on the hearth, 

The pillar of blast at the various works differed much. Formerly 
the pillar was not more than from 1} to 2 lb. per square inch, but 
this has been gradually increased up to 41b. and even 5 1b, per inch, 
and practice has shown that the higher the pillar of blast the 
larger the make of iron, the same materials being used. When 
there is au excessive pillar of blast, and the furnace is what is called 
driving, the quality of the iron is as a rule reduced, and, at the same 
time, the yield of coal and limestone (the furnace working in a 
scouring cinder containing an average of four of five per cent. of 
iron). 

lt was thought very questionable whether this driving, as practised 
at some works, was desirable ; at the same time, the author thought a 
furnace might be made to work in a cinder inclining to grey, which 
would make a very fair quantity of iron, and it would prove much 
more profitable when taken to the forge than pig ot when the 
furnace is working on a scouring cinder. 

The greater the pillar of blast and the hotter it is the les« will be 
the quantity of limestone used, as a furnace will not drive when it 
is heavy in limestone. 

One of the greatest improvements since the introduction of hot 
blast is the application of the waste gases, from the tunnel head of 
the blast furnace, for heating the blast and raising steam. The 
advantage of this is now generally acknowledged, although prejudice 
has hitherto been very great against it. Many works, having tried it 
and abandoned it, have recently tried it again, and from the good 
results they have obtained, acknowledge not only its great saving, 
but the great advantage it has in not only heating the blast better, 
but in raising more steam than could be effected by any amount of 
firing. 

‘Lhe plan usually adopted is to close in the top of the furnace with 
a cup and cone, the cup being 6 ft. 6 in. at the bottom, inclining 
atan angle of 35 deg., the cone 7 ft. 6 in. at the base, inclining 
at an angle of 40 deg. The cone of the above dimensions has been 
found to work very well; the cone is depressed by a counterbalanced 
lever Besides covering in the top of the furnace, the auth« r con- 
sidered that the cup and cone was the best form of apparatus for 
tilling the furnace. In an ordinary open top furnace the ma erials 
are charged by barrows into the centre of the furnace, the conse- 
quence being that the materials assume a conical shape, all the lamps 
rolling to the sides where the blast always has a tendency to creep 
up, thus increasing that tendency by giving it a freer channel, 
whereas in the cup and cone system of filling the materials were 
spread by the cone to the sides of the furnace, and the lumps rolled 
into the centre, thus making a channel for the blast to come through, 
and the furnace necessarily works better, In some cases the furnace 
top is not closed at all, the gases being brought down through 
orifices in the brick-work below the charging plate, or in other cases 
# cast-iron tube is simply let down in the furnace. 

The gases are brought down in a tube below the charging plate. 
One 3 ft. in diameter is found sufficient for two furnaces. If it is 
larger, the dust, which is always brought down with the gases, is 
apt to accumulate, The gases are then conveyed, generally by 
wrought-iron pipes, to the boilers, and to the hot blast stoves, where 
itis mixed with the requisite quantity of air through holes in the 
brickwork, or perforations in iron doors. The dust which is 
brought with the gases is apt to adhere to the boilers and the flues, 
and they require cleaning occasionally. In most cases, when the 
gases have been brought down, the heat has been so much greater 
than by the old system of firing, that the stacks have cracked, and, 
in some cases, it has been necessary to replace them. 

_ The author exhibited a table of ‘the analysis of the blast-furnace 
cinders made on an equal weight of cinder taken from every furnace 
(thirteen in number) every day for a week, the portions from each fur- 
nace being intimately mixed together and analysed. He considered, 
in many of the analyses hitherto published, that the iron was far too 
high, and that the quantity run away at the various works in the 
cinder was not so large as generally supposed. He had carefully 
yone into this subject, and found that, in previous analyses, man- 
ganese was frequently neglected, also titanic acid, which, the 
wuthor was prepared to show, was au ingredient in all clays and 



































phoric acid that they contained, as a rule, and the cold, short, nature | shales; and in most iron ores, although from the very great difficulty 


of even detecting it, much more determining it, it had hitherto been 
passed over and weighed with the iron, and, in some cases, manganese 
was weighed with it 

On inspecting the analyses it would be found that, practically 
speaking, all the phosphoric acid alloys as phosphorus with the iron, 
and that only when the furnace is in a scouring cinder containing 
some amount of iron do you get any quantity of phosphoric acid in 
the cinder. 

The author deferred the remainder of his paper unil the next 
meeting. 


See 


THE SUEZ CANAL PROJECT. 

We return to this subject, briefly noticed in a paragraph published in 
last week’s Encinger. The proceedings at the annual meeting of the 
company promoting the undertaking make a brave show in the 
French papers; and the lengthy report presented by the Conseil 
d’ Administration gives the following details with reference to the 
situation of the works:—* Our enterprise embraces two principal 
undertakings, a maritime canal to unite two oceans, and a fresh- 
water canal joining, through the valley of Gessen, the Nile to Lake 
Timsah, central port of the maritime canal. The total length of the 
canal from one sea to the other is, according to the last surveys 
adopted, ninety-three miles, made up as follows from north to 
south :— miles, 

Passage of Lake Menzaleh, or from Port Said to Kantara, about 233 


Passage of Lake Baliah, or from Kantara to Ferdane s 84 
Downs of Ferdane and seuil of El-Guisr st » «83 
Lake Timsah oe os oe @e se 6 ee ee ” 5 
Sewil of Serapeum .. .. oe oe oe 8 oF oe ” 7h 
Lakes Amers “a a ae ee » «25 
Plain of Lakes Amers to Suez a i ns 2 


Lakes Menzaleh and Ballah, 32} miles in extent, have a mean depth 
of about 3} ft. below the level of the sea; Lake Timsah, five miles 
long, has a mean depth of about 10 ft. below the same level; and 
Lakes Amers, 25 miles long, havea mean depth of about 16} ft. Of 
the ninety-three miles which we have to make we find, then, 
nearly sixty-two miles below the level of the sea; and this is the 
part of the works which can be executed with the greatest economy 
and facility. The other thirty-one miles comprise the seuil of El- 
Guisr, between Lake Ballah and Lake Timsah; the sewil of Serapeum 
between Lake Timsah and Lakes Amers; and the plain of Suez, be- 
tween Lakes Amers and the Red Sea. The greatest height of E 
Guisr is 62} ft. above the level of the sea, and its greatest depres- 
sion is 1lin. below it; the greatest height of Serapeum is 34 ft. 
above, and the greatest depression 5 ft. below it. The plain of Suez, 
zenerally low, is in its greatest height 27} ft. above the same level, 
and at its lowest point 2 ft. El-Guisr and Serapeum are, then, the 
two principal obstacles to the speedy junction of the twoseas. This 
description, it seems to us, explains and justifies the order which 
we have adopted in the prosecution of the works. It was necessary 
to take up a position on the shores of the Mediterranean, which 
should put us within reach of the resources with which the states 
watered by this sea abound. This object we have attained at Port 
Said, the esd of the canal. Port Said is a town which contains a 
population of more than 2,000 souls, habitations for Europeans, a 
village for Arabs, magazines, a sawing establishment, workshops for 
forging, adjusting, &c., apparatus for distilling the water of the 
sea, a basin, the narrow channel of which is completed, and suitable 
arrangements for unshipping cargoes. You will have an idea of 
the activity observable in the roadstead when we state that up to the 
15th of April this new port had already received 125 ships of about 
29,000 tons burthen. Our last advices inform us of a remarkable 
arrival, that of a raft comprising 1,300 cubic measures of wood, from 
Galatz, on the Danube. A ‘Turkish brig laden with thick planks towed 
this raft, which was formed of pieces of wood having a medium 
length of about 80 ft. and a medium diameter of 14 in. Other 
arrivals of the same nature are expected at Port-Said. ‘This bold 
navigation has happily supplied our timber yards with wood of 
dimensions which could scarcely have been obtained otherwise. A 
great part of our forces has been concentrated for several months at 
Port-Said on the earthworks necessary for the banks of soil on 
which are erected, as fast and as soon as space is gained from the 
waters of Lake Menzaleh, houses for workmen, cart-houses, 
magazines, and all the other buildings of our principal establish- 
ment. Fourteen railway lines have been established from the littoral 
cordon which forms the narrow site of Port-Said in order to create, 
in enlarging it towards the shallows of the lake, the earthworks 
which were considered indispensable. The banks are made of the 
sand of the shore, the fact of the reproduction of sand on the points 
of a shore which are constantly exposed to the action of the sea 
being common to all shores exposed to a uniform régime of winds 
and currents. The adversaries of our enterprise pretend to infer 
from this a proof that the construction of a port for the entry of a 
canal into the Mediterranean is an impossible undertaking. This 
assertion was recently reproduced in the English Parliament, where 
an orator, without any special authority on this matter, pretended 
that we had already attempted to open a passage into the sea, that 
this passage was immediately obstructed, and that we had been 
forced to suspend the works. We give the most formal contradic- 
tion to these assertions so far as regards the consequences which 
persons pretend to infer from a fact perfectly natural, perfectly fore- 
seen, and which has no importance. We are in a position to prove, 
and we affirm it on the testimony of the most competent engineers— 
particulary MM. de Negrelli, Paleocapa, Conrad, Mougel, Renaud, 
Pascal, Lieussou, and Larousse—that the roadstead of Port-Said is 
perfectly solid, that at a depth of 26 ft. itis free from all perturbation 
or tendency to heap up sand; and that the establishment of jetties or 
piers is, under these conditions, a perfectly simple problem of 
hydraulic construction, presenting no difficulties beyond those 
encountered in all sea-works. We have not on this question, as 
well as on all others having reference to the formation of the canal 
itself, any doubt or inquietude, and we give you the most firm and 
convincing assurance of it. The importance and utility of the road- 
stead of Port-Said gives a high interest to the operations designed 
for strengthening and prolonging the appontement by a system of 
stonework. With this object it was necessary to organise the 
opening of quarries at Mex by the borders of the sea near 
Alexandria, before Port-Said was put in communication with the 
still richer quarries of Djebel-Geneffe. The working arrange- 
ments at Mex are, at present, most satisfactory. Blocks detached by 
mining are raised by three great steam cranes, loaded on wagons, 
and drawn along on railways. Two jetties, one of which is 575 ft. 
long, form a wet dock in which eight ships can be moored in perfect 
security with a depth of from 11 ft. 8 in. to 15 ft. 6in, The ships 
place themselves by the side of the quay, within reacho the cranes 
established on the jetties, and below which loaded wagons are 
brought. These indispensable arrangements, being oly preparatory, 
notwithstanding their character of stability, must not make us 
neglect the fundamental part of your programme, the execution of 
the canal opening the isthmus to a coasting trade (au petit cabotage), 
that is to say, the nearest possible junction of the two seas. We 
have defined the principal difficulties to be surmounted to attain 
this end. The first which we had to meet with in our progress 
towards Suez was the seuil of El-Guisr. Let us always guard 
against exaggerating these difficulties. El-Guisr, like Serapeum, 
presents neither those variations nor abrupt risings of the soil, the 
pe of which demands all the resources of the engineer's art; 
put there are united plateaux which from the point where they 
commence mount almost invisibly, one over an extent of 8} miles, 
and the other of 7} miles to a height of 62 ft., and then descend by a 
natural declivity into the lakes on which they border. The seuil of 
El-Guisr had to be attached first, as its excavation would carry the 
Mediterranean as far as Lake Timsah, and it is upon this object 
that our efforts were concentrated. But we were in the open desert, 
in which it was necessary to create or transport everything—water, 
provisions, shelter, tools, appliances, workmen. We have dug or 
repaired near our line of route, and at different points of it, several 























wells, which already assure us a supply of water; and 1,200 natives 
opened last summer a trench, which, setting out from Lake Maxamah, 
at the extremity of the lower basin of the valley of Gessen, has 
carried the water of the Nile, feeding this lake as far as Bir- 
Abou-Ballah, In this place the water falls into a great reser- 
voir formed of masonry, from which they are raised to 
a water-house by steam impelled pumps, re-descending by a 
double earthenware conduit towards the seuil. A second water- 
house and a second conduit also carry the water as far as Ferdane. 
The support—so far as water is concerned—-of a considerable 
number of workmen is thus secured with facility and abundance at 
all points of our line. We have constructed and now possess 
shelter for lodging 10,000 labourers. We have chosen and deter- 
mined on the mechanical means by which we expect to give the 
works a vigorous and economical impulse. These means you know. 
They are composed of successive systems of flying barrows (brouette 
volante), barrows moved with ropes, endless bands worked by 
horses or a locomotive, and endless bands adapted for the purpose 
of dredging. A description of these appliances and their mode of 
working has been published since their application to our works, and 
we do not, therefore, think it necessary to detain you by describing 
them further. We have not, without overcoming considerable diffi- 
culties, transported across the desert our provisions, appliances, 
and working tools, and we have established our workshops, which 
are furnished with everything necessary. The line from Ferdane 
to Timsah has been shared among six well-organised establishments, 
and the earth divided into lots prepared for the natives with an 
announcement in Arabian of the price to be paid for each task 
We busied ourselves in assuring to this new centre of action, 
destined soon to be prolonged towards Serapeum means for rendering 
relations and communications with it more expeditious and less 
expensive. With this object the digging of a narrow channel for 
ships has been resolved on and ordered between Port Said and Kan- 
tara, to be extended soon as far as Ferdane situated at the foot of the 
seuil of El-Guisr; and very soon the seuil will be put in communi- 
cation with Port-Said and the Mediterranean by a waterway 31 miles 
long. It would be superfluous for us to insist on the advantages and 
facilities of all kinds which this communication will assure us. 
Permit us to call your attention to another point of the isthmus. 
You will recollect the considerable part reserved in our project to 
the sweet water canal for the purpose of irrigation and fluvial navi- 
gation. This canal is destined to join Lake Timsah to the Nile. 
Therecently ameliorated régime of the canals of Zagazig offers us great 
advantages for the early opening of a navigable canal which shall join 
Timsah and Zagazig (the ancient Bubaste). In this important town 
all our establishments will be united with the network of canals and 
railways in Egypt. Surveys of the work have been made, and we 
now proceed to its execution. About 3,000 workmen are now 
actually employed there; it is our intention to push on the work 
with the greatest activity; and the reports made leave ground for 
hoping that it will be accomplished in some months. We count on 
being, before the end of the year, in possession of this precious 
communication, and we shall then find ourselves in « position to 
commence, on a sufficiently large scale, the fertilisation of the lands 
in the valley of Gessen. Some overtures have been already 
made us for farming part of these lands; our negociations are not 
yet, it is true, sufficiently advanced to enable us to prejudge the 
issue, but they are based on serious offers, and show the importance 
of the interests attached to our enterprise, and facts will demonstrate 
how desirous we are to discard all idea of exclusion in the associatiou 
of these intere: In explaining to you the results of the works we 
have the satisfaction of adding that all those co-operating—both 
chiefs and secondary employés—in their direction and in the enter- 
prise generally, have done their duty, and more than their duty. It 
is with pleasure that we render them this justice; and we believe 
that in the midst of the privations and fatigues which they are 
enduring, far from their country and their families, your appro- 
bation will be a recompense and encouragement to them. We ought 
to call your attention with no less praise to the assiduous and con- 
scientious labours of the excellent staff of the central administration 
at Paris and the agency in Egypt. We cannot either close without 
paying a well-merited tribute to our sanitary service. The reports 
of our surgeon-in-chief, which we have published, attest the salubrity 
of the Isthmus ; and there is far less sickness in our yards than would 
be found in equally large workshops in the most healthy districts of 
Europe. The company spares no sacrifice to assure in a just degree 
the well-being of the men who devote to its service their intelligence 
and manual labour; and on this point the sensibility of certain 
English statesmen who have recently expressed in the House of 
Lords ill-founded and without doubt disinterested (?) inquietude, 
can be completely re-assured. The best proof we can give of 
this is the success of our free engagements with the native 
population. Our workmen separated for a brief space from our yard 
by the Mussulman, have entered their villages and spent among them 
the produce of their toil, and this money has spread some ease among 
their families. One of our principal recruiting agents, also, reports 
to us, in a recent letter, that in the ranks of our recently-engaged 
native volunteers some men said:— We are content to go, for we 
knew that the French reward the sweat of their labourers.’ There 
is no need to force these men to crowd to our yards; it is sufficient to 
leave them to themselves. Good treatment, regular and compara- 
tively high price of their wages (which, nevertheless, do not exceed 
the estimate), respect for their manners and belief, assistance when 
they suffer, encouraging approbation when they do well, the prohi- 
bition of allcorporal chastisements : such is the forcein virtue of which 
we possess, at this moment, more than 8,000 native labourers on the 
line of our operations. As regards the maritime canal for small 
coasting trade, the calculations of our director-general and coutractor 
for the works lead us to hope that, with the means which we have 
now at our disposal, the first communication between the Red Sea 
and the Mediterranean will be opened in the course of next year 
Such, gentlemen, is the information which we have to communicate 
to you as regards the advancement of our works. It proves to you 
that nota moment has been lost, and that no care or foresight has 
been omitted, for the prompt realisation of your programme.” 

The report of the Conseil d’ Administration refers, at great length, 
to a variety of other topics, and displays considerable irritation at the 
cold water thrown on the enterprise by English statesmen in the 
“ Chambres des Lords.” M. F. de Lesseps has returned to E fypt, or 
is about to do so.” 
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THe Orpnance Scrvey.—The progress of the Ordnance Survey 
was greatly retarded during the past year, not only by the wet 
summer and severe winter, but by the employment of 390 surveyors 
and draughtsmen upon surveys and plans connected with the defence 
of the country. But the great survey, on the scale of 25 in. to 
a nile, is being gradually prosecuted in Scotland and in the northern 
counties of England; and Colonel Sir H. James suggests, in his 
report for the year, that it should be at once decided whether th« 
cadastral survey istobe extended to the rest of England, sothatin that 
case it may be undertaken while we have an admirably trained body 
of men for the performance of the work. It is considered that if 
we are to have in England, as in Ireland, a Landed Estates Court 
to give facilities for the transfer and registration of property, an 
acoarate survey will be of much importance. The cost of com- 
pleting this great work was estimated last year at not exceeding 
£1,450,000, and likely to be less. Plans illustrating the movements 
of the allied forces in China have been published by this depart- 
ment, the topographical department of the War-office, and copies 
sent to all the regiments in the service. Return of the equipment 
of an army in the field have been commenced; they are intended to 
comprise the number, price, and weight of every article necessary 
for the supply of bodies of troops; they will be tabulated, and 
accompanied by drawings of the several articles. A work contain- 
ing returns of the strength, organisation, equipment, &c., of the 
armies of Europe has been published in three volumes. The publi- 
cation of “Domesday Book” by means of photo-zincography is 
intended to be continued county by county 
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LAW INTELLIGENCE. 
COURT OF QUEEN’S BENCH.—Wesruinster, May 24th and 25th. 


(Sittings in Banco before Lord Chief Justice Cocksurn and Justices 
Wicutman, Crompton, and BLackBury.) 
MEYER v. SPENCE AND ANOTHER. 

Tuts was an action brought by the plaintiff, Jacob Meyer, a steel 
manufacturer, of Bochum, in the kingdom of Prussia, against the 
defendants, Messrs. Spence and Worthington, steel manufacturers at 
Workington, in Cumberland, to recover damages for the infringement 
of a patent granted to Ewald Riepe, on the 24th of January, 1890, for 
“improvements in the manufacture of steel,” of which patent the 
plaintiff was assignee. At the trial which took place before Mr. 
Baron Wilde at the last summer assizes at Liverpool, the plaintiff 
was nonsuited; but subsequently a rule was granted to set aside 
the nonsuit, and also for a new trial, upon the ground that the 
learned baron misdirected the jury with reference to the construction 
of the specification of Riepe’s patent, and also in ruling that the con- 
struction of the specification as to the meaning of the expression, 
“ finishing process,” or as to what was the finishing process Intended 
to be claimed, was a question of law for the judge, and not of fact 
for the jury. 

Mr. Knowles, Q.C. (with whom were Mr. Manisty, Q.C., and Mr. 
Aston), showed cause against the rule; which was supported by the 
Solicitor-General, Mr. Hindmarch, Mr. Webster, and Mr. J. A. 
Russell. 

The question in‘ dispute related to the mode of converting pig- 
iron into wrought-iron and steel by means of puddling, and the 
construction of the specification of Riepe’s patent, and particularly 
of an expression “finishing process,” contained in it, and as to 
whether what Riepe claimed in his specification was new, so as to 
be the subject of a patent. After a lengthened argument, the court 
came toa conclusion that the nonsuit was right, and that there was 
no novelty in Riepe’s supposed invention which could be the subject 
of a patent.—Rule discharged. 


— 


COURT OF COMMON PLEAS.—Wesruinster, May 23rd and 24th. 
(Sittings in Banco, before Lord Chief Justice Exie and Justices 
Wituiams, Wittes, and Byuss.) 

GLASS AND ANOTHER U. BOSWELL, 


Tuis was an action tried before Lord Chief Justice Erle, at the 
sittings in London after Hilary Term last, for malicious injury to a 
submarine telegraph cable laid from the coast of Suffolk to the Dutch 
coast. ‘The plaintiffs are telegraph cable manufacturers at Green- 
wich, and were employed to lay the wire between England and Hol- 
land, and the defendant is manager for Messrs, Newall, also electric 
cable manufacturers of great repute. The charge was that the de- 
fendaut had employed a man named Curtis to drive a nail into the 
cable as it was being paid out from the coil in the hold of the ves- 
sel employed for the purpose of laying it down, and, Curtis being 
called at the trial, and giving evidence that he did the injury charged 
under the direction of the defendant, a verdict passed for the plain- 
tiff. A rule was moved last term by Mr. Bovill, Q.C., for a new 
trial, on affidavits disclosing what was contended to be an important 
point, that at the time Curtis went on board theship with the alleged 
instructions to injnre the cable, a piece of the cable had not been 
delivered to Boswell to facilitate his giving those directions in the 
manner spoken to at the trial, and the rule was also discussed with 
reference to the question of surprise, and the verdict being against 
the weight of evidence, although there was some dispute as to 
whether those were comprised in the grounds on which the rule was 
originally granted. 

Mr. Montague Chambers, Q.C., Mr. Cleasby, Q.C., and Mr. Bidder 
now appeared to show cause; while the rule was supported by Mr. 
Bovill, Q.C., Mr. Denman, Q.C., and Mr. Quain. 

On the part of the plaintiff it was urged that Curtis’s story was 
perfectly unimpeached and reliable, and that if the defendant had 
the means of successfully contradicting him he might have done so 
at the trial. His description of the manner in which he effected the 
injury, while there was considerable confusion and a number of men 
employed about the coil of cable, which covered a large space, was 
highly probable, and the evidence neither of the defendant nor Mr. 
Newall could be trusted. The reason the defendant gave for sending 
his man Curtis on board the plaintiffs’ ship at all—namely, to find 
out whether the plaintiffs were not infringing Mr. Newall’s patent 
for uncoiling electric cable—-was a paltry and unworthy one. With 
respect to the delivery of the piece of the plaintiffs’ cable to the 
defendant, what induced the defendant to get that just at the time 
the vessel was setting sail to lay itdown? The reason given was 
that it was the custom to collect pieces of rival manufactures as 
specimens ; but, if so, why should it be done in the cautious, under- 
hand way, which seemed to have been followed in this case? A 
number of letters of Mr. Newall and of the defendant, relied upon 
as affording new evidence of the delivery of the piece of cable, were 
read and commented on by the learned counsel with a view to show- 
ing that they would be ineffectual to do so, and with a view to ex- 
posing this underhand method of conducting business and throwing 
discredit on their evidence. 

For the defendant it was contended that Curtis was employed by 
the defendant solely to obtain a portion of the electric cable being 
laid down to the Dutch coast in order to see whether or not the 
plaintiffs were infringing Messrs. Newall’s patent, whose foreman 
the defendant was, and that Curtis’s evidence, that he was employed 
by the defendant to damage the cable by driving a nail into it, and 
thus breaking the continuity of the electric current, was unworthy 
of belief and contrary to facts set forth in letters which passed at the 
time between them. It was contended that the evidence of Curtis 
Was a surprise on the defendant, and on aflidavits setting out these 
facts the learned counsel contended that on payment of costs there 
ought to be a new trial. 

The Chief Justice asked for copies of the affidavits, and said the 
court would take time to consider its judgment. 

This case occupied the whole day. 








Inpian Canats.—An official paper from Calcutta gives a striking 
account of the results of the Ganges Canal in preventing famine. 
The Superintendent-General of Irrigation states that the beneticial 
operation of the canal during the past season cannot be over- 
estimated, In some districts the land was ploughed with the aid of 
water taken from the canal, the seed was sown with the same aid, 
and would not have germinated without it, and the produce was as 
full and fine as it could have been in the most prosperous season. 
* Had there been no canal, there would have been no crop on broad 
lands which are now covered with wheat and other cereals in large 
abundance.” According to a rough calculation, 339,243,840 Ib. of 
grain have thus been supplied to the market during the recent 
calamitous season, and as each pound is an ample quantity for one 
man daily, or perhaps one woman and one child daily, this would be 
equal to the maintenance of 464,718 men, 464,718 women, and 
464,718 children for a whole year, while it will also have produced 
fodder sufficient to keep from starvation the cattle of the districts 
through which the canal has passed, and has probably saved the 
Government from making remissions of land revenue to the amount 
of £180,000 or £200,000, It is further remarked :—“ But besides 
these beneficial results of the Ganges Canal, the means afforded to 
the community for transporting grain from the lower provinces has 
been very much acknowledged and taken advantage of. The boats 
plying the canal at the commencement of the year have been doubled 
within the last six months; new boats are being built daily, and 
such are the profits that, though prices have risen much, the value 
of the boat is in a very short time yrecovered. The Ganges Canal 
Navigation Company are about to call a meeting for the purpose of 
building 100 new boats, and though this great demand for water 
carriage may not be permanent, yet the great stride which naviga- 
tion as also irrigation, has made this year must, to a great degree, 
be lasting.” 





MISCELLANEA. 


Tue Norfolk Estuary shareholders have, by a formal resolution, 
postponed for one year the works at Nottingham Point Bank 

Vice-ApmiraL Constantine Ricnarp Moorsom, Chairmar. of the 
London and North-Western Railway, died at his residence, Mon- 
tague-place, on Sunday last, at the age of 68. 

On Monday morning a series of frightful explosions took place at 
the Government gunpowder works near Waltham. Four men were 
much burnt, the life of one being despaired of. 

Lasovr in India has lately advanced from 50 per cent. to 60 per 
cent. in price. The estimates of the Calcutta and South-Eastern 
and some other Indian lines have been increased on that account. 

Tue Royal Mail screw steamship Tasmanian arrived at South- 
aimpton on Tuesday in 14 days from St. Thomas. She brought the 
large number of 230 first-class, and 92 second-class passengers, 

‘TH Mid-Devon and Cornwall and Devon Central Railway Bills 
have, after an expensive contest, been abruptly thrown out in 
committee. ‘Che Eastern Counties Bill was passed in its integrity. 

Dr. H. C. Jenninas, of Great Tower-street, writing to the 7imes on 
the subject of the adulteration of paper, encloses a sample of silica, 
imported from Germany, and used for the sophistication of printing 

yaper, 
; The Duncan, 101, has been again tested at the measured mile, in 
this case with athree-bladed screw with the leading corners re- 
moved. The draught of water was the same as on previous trials, 
and the mean of six runs was 13°289 knots. 

Tue Bill to enable the London, Chatham, and Dover Company to 
take possession of the Thames Embankment scheme came on for a 
second reading on Tuesday evening, when, on the motion of 
Mr. Cowper, the reading was postponed for six months, 

Tue exports from the kingdom for the first four months of the 
present year were valued at £38,574,462. This is £3,259,885 or 7} 
per cent. less than the exports for the corresponding period of 1860, 
and £3,277,062, or 74 per cent., less than those for the corresponding 
period of 1859. 

During the week ending 25th May, 1841 (Whitsun week), the 
visitors were as follow:—On Monday, Tuesday, and Saturday 
(free days), 13,892; on Monday, and Tuesday (free evenings), 
5,707; Social Science Conversazione, Saturday evening, 976; 
total, 29,575. From the opening of the museum, 2.058,552. 

A Mr. Cueek has been fined 10s. by the Southwark police magis- 
trate for having attempted to ride upon the roof of one of the carriages 
of the South Eastern Railway. He had a second-class ticket, but, 
upon some pretext, insisted on mounting to the roof of a carriage in 
a train leaving London Bridge at half-past eleven p.m. for Woolwich. 
The train was delayed ten minutes%efore he could be got down and 
given in custody. 

WE learn that further quantities of iron, puddled by Tooth’s pro- 
cess and sent into South Staffordshire to be worked into bars, have 
proved to be of excellent quality and thoroughly puddled. The 
patentee assures us that the presence of unpuddled lumps of cast- 
iron in some of the balls first made, was caused by the dishonesty of 
a workman whom he has discharged, the man, working nights, 
having laid a wager with the day hands that he would turn off the 
most iron, and, to gain his point, having lapped up lumps of cast-iron 
in his blooms. Mr. Tooth further states that he has, by his process, 
made a ton of puddled blooms with no more than 11 ewt. of coals. 

Crystal Patace shares, costing singly, including stamps and 
transfers, about 36s. each, are being extensively purchased by 
working men, in order that they may avail themselves of the privi- 
lege of visiting the Palace freely on Sundays. Nearly 1,000 shares 
have been bought, the payments being made through clubs, at the rate 
of 1s. weekly on each share. Last Sunday about 800 of the new 
shareholders visited the Palace, and as, for that occasion only, they 
had been provided by the directors with a large number of tickets for 
gratuitéus distribution among their friends, nearly 40,000 accom- 
panied them, each shareholder having, on the average, 50 “ friends”. 

Tue “ steam gun,” of which we have lately had accounts from 
America, was the production of Mr. Ross Winans, the wealthy 
Baltimore Secessionist, eminent for his Russian contracts, cigar 
steamers, and camel back locomotives. The Federal forces arrested 
Mr. Winans for treason, and captured his gun, which, however, was 
not found to be especially destructive to anything. It is stated, 
however, in a leading article in the New York Times that Mr. J. 
McCarty, of that city, has produced a centrifugal steam gun which 
will project 800 five-ounce balls a mile per minute. This may be 
so, but we doubt it. If the 5-oz. balls leave the piece at the speed of 
Enfield bullets, say 1,300 ft. per second, nothing less than three- 
fourths of a horse-power, or a force equal to 4°, lb. moved 78,000 ft. 
per minute, would suffice for each, and as 800 balls are to be thrown 
per minute, 600 horse-power would be required When itis asserted 
that six men, or a very small steam-engine, are sufficient to work 
this contrivance, the absurdity of the statements put forth regarding 
it may be understood, 

Tue traflic returns of railways in the kingdom for the week end- 
ing the 18th of May amounted to £547,830, and for the correspond- 
ing week of last year to £515,545, showing an increase of £32,285. 
The gross receipts of the eight railways having their termini in the 
metropolis amounted to £246,772, and for the corresponding week of 
1860 to £227,089, showing an increase of £19,683. The increase 
on the Eastern Counties Railway amounted to £1,859; on the Great 
Northern to £2,990; on the Great Western to £4,882; on the Lon- 
don and North-Western to £2,622; on the London, Brighton, and 
South Coast to £1,859; on the London and South-Western to 
£4,333; and on the South-Eastern to £1,266—total, £19,721. But 
from this must be deducted £38, the decrease on the London and 
Blackwall, leaving the increase as above, £19,683. The receipts on 
the other lines in the kingdom amounted to £301,058, and for the 
corresponding week of last year to £288,456, showing an increase 
of £12,612, which, added to the increase on the metropolitan lines, 
makes the total increase £32,285 as compared with the corresponding 
week of 1860. 

Tue Ramwway Department of the Board of Trade, in re- 
porting on this subject, state that the introduction of tram- 
ways to be worked by animal power into streets of populous 
towns has been attended with advantage, as they afford increased 
facilities in speed, convenience, and cheapness, in conveying pas- 
sengers, and especially goods or traffic between distant points, and 
particularly to or from the terminal stations of rails which, in 
a large city, are generally situated at a considerable distance from 
its centre and each other, but where the streets are narrow, turns 
sudden or frequent, cross-streets numerous, and the traffic large, 
the advantage may not so much outweigh the inevitable incon- 
veniences as to render it desirable to permit the construction of 
the tramway, or, at least, the use of it, ata rate of speed exceed- 
ing that which vehicles can maintain on the ordinary road. In 
apy case where statutory powers are given for the construction of 
a tramway along the opens streets of a town it would be proper that 
the greatest height and depth of the tram above or below the surface 
of the road should be limited, 

Tue following appointments of naval engineers have been made 
since our last:—James Leys, chief engineer to the Asia, for charge 
of the machinery of the Highflyer when the latter ship shell have 
been paid off; George Hostey, third-class assistant-engineer, to the 
Fisgard, as supernumerary; James Imrie, Thos. G. Sanders, John 
Hall, Charles Hill, John D. Wood, Samuel Broad, Robert Jago, Wm. 
Vincent, Wm. Green, Richard Green, J. R. Eckroyd, and John Keith, 
acting second-class assistant-engineers to the Princess Royal as 
additional for disposal; J. Knight, third-class assistant-engineer, to 
the Hero; Alexander Brown, third-class assistant-engineer, to the 
Indus, as supernumerary for hospital treatment; and John Faweett, 
acting third-class assistant-engineer, to the Indus, for service in the 
Princess Royal; W. Powell, first-class assistant-engineer, to the 
Cumberland, for service in the Julia; Henry Johnson, first-class 
assistant-engineer, to the Asia, as supernumerary ; Owen A. Davies, 
first-class assistant-engineer, to the Asia, for charge of the machinery 
of the Pandora; Alexander Beattie, acting second-class assistant- 
engineer, to the Indus, as supernumerary. 





NOTES AND MEMORANDA. 


Tue Pallinham lock, on the Wey and Arun Canal, has a lift 
of 12 ft. 


Tue minimum pull on the trigger, in discharging an Enfield 
rifle, is 6 lb, 

Ar Aberdare, 420 tons of iron have been made from a single blast- 
furnace in one week, 

A BLAST-FuRNACE of the unprecedented diameter of 24 ft, in the 
boshes has been commenced at Blaina. 

Tue river Aire, which rises in Malham Tarn, in Yorkshire, after- 
wards passes for one mile under ground, 

On a recent occasion, in an engagement at the Cape, 80,000 car- 
tridges were fired to kill twenty-five men. 

Teppineton lock is 18} miles from London bridge. It has a lift 
of 2 ft. 6 in. at high, and 4 ft. 6 in. at low tide. 

Tue hearths of blast-furnaces, originally of a diameter of 6 ft. or 
7 ft., have, in some instances, burnt out to 12 ft. 

Tue boilers of several of the Collins mail steamships had two 
grates superposed, one above the other, in the same furnace, 

Tue last salmon caught in the Thames were hooked by the work- 
men while engaged in the construction of Waterloo bridge. 

Ture are fifty-eight parts of an Enfield rifle, each part, in its 
manufacture, going through thirty operations on an average. 

Tako the initial velocity of an Enfield rifle-ball as 1,300 ft. per 
second, it makes 200 revolutions per second on leaving the piece, 

Tur two locks at Beeston Castle, Cheshire, on the Ellesmere and 
Chester Canal, are formed wholly of cast-iron, and rest on quick- 
sand, 

Tue long Enfield rifle (3 ft. 3 in. barrel) weighs 91b. 3 oz. Each 
of the three groves is three times deeper at the breech than at the 
muzzle. 

Execrriciry melts metals and vaporises fluids at very low tem- 
peratures, as compared with those required to produce similar pheno~ 
mena when ordinary heat is applied. 

Tue pump-rod of Davy’s engine at the Consolidated Mines is one~ 
third of a mile long, and weighs 95 tons. The other rods weigh 40 
tons, making a total weight of 135 tons. 

Tue portion of the Thames over which the privileges of the London 
watermen extend is 90 miles in length, from Windsor railway 
bridge to Yantlet Creek, near Southend. 

Wuen a spheroid of water rests upon a hot metallic plate, there is 
a visible spaee between the water and the plate, as may be observed 
by bringi ig the eye to the level of the plate. 

rom London bridge to Oxford by the river is 115} miles, The 
rise is 192 ft., overcome by thirty-three locks, the least rise of which 
is 18 in., while Culham lock, 12 miles below Oxford, has a lift of 7 ft. 

Oxyeen and hydrogen explode by the electric spark when mixed 
with five times their bulk of steam, A mixture of air and carbu- 
retted uydregen requires a-third of steam to prevent its inflamma- 
tion. 

A SUSPENNSION aqueduct was originally erected over the Almond 
river to feed the Edinburgh and Glasgow Canal, and Mr. Roebling, 
of the United States, has constructed a number of large suspension 
aqueducts. 

Tue entrances of vessels with cargoes at British ports during tho 
year 1860 amounted to 10,054,981 tons, and the clearances to 
10,782,937 tons. The entrances have increased 97 per cent., or 
nearly doubled since 1843. 

Tue blowing engine at the Dowlais Works, which has a blowing 
cylinder 144 in, in diameter, 12 ft. stroke, and a steam cylinder 55 in, 
diameter, 13 ft. stroke, supplied blast for several years to eight large 
furnaces. With three other engines of small dimensions it is now 
blowing twelve furnaces, 

Tue falls of Terni, 49 miles from Rome, are artificial, having been 
originally formed by the Romans to carry off the surplus waters 
which were constantly inundating the rich plains of Rieti. The 
three falls have a united descent of 800 ft., the middle fall having a 
perpendicular descent of 550 ft. 

Tue railway bridge being erected over the Severn, at Areley, has 
a single cast-iron segmental arch of 200 ft. clear span and 20 ft. rise 
The largest cast-iron arch, we believe, previously applied to railway 
purposes, is 125 ft. span, which is the span of the six openings of the 
High-level bridge at Newcastle. 

Tne duty of Messrs. Clayton, Shuttleworth, and Co.’s agricultural 
engines, as ascertained during successive years by the judges of the 
Royal Agricultural Society, was as follows:--In 1849, 11°8 Ib. coal 
per indicated horse-power per hour; in 1850, 7°77 lb.; in 1851, 
8°63 Ib.; in 1852, 6 Ib.; in 1853, 4°32 Ib.; in 1854,5°19 lb.; andin 
1855, 4°05 Ib. 

Tue piston, piston cover, and rod, of each of the 74-in. paddle- 
cylinders of the Great Eastern weighs about 9 tons, equal to 43 Ib. 
for each square inch of the area of either side. Thus a pressure of 
43 lb. of steam per square inch are required to lift the piston, which, 
on its descent, aids the steam by that amount, making a difference of 
9} Ib. pressure of steam required on the up and down strokes. 

Exorsitant demands were made by the landowners along the 
oroposed line of the London, Buckinghamshire, and West Midland 
Railway, the promoters of which have, for this and other reasons, 
withdrawn their Bill. One person demanded £50,000 for passing 
about 2} miles through his land; a nobleman asked £10,000, and 
£800 per acre for the land required, and a third demanded £15,000, 

In the year 1860, there were 1,379 total and partial wrecks on the 
coasts of the kingdom, 541 of these being total losses. At least 368 
of these wrecks occurred through “ inattention, carelessness, or 
neglect,” and another hundred from defects in the ship or equipments, 
536 lives were lost, which, thanks to the Lifeboat Association, was 
264 under the average for the last nine years, 1,383 lives were saved 
from shipwreck by assistance rendered from the shore, viz., 326 by 
lifeboats, 408 by rockets and mortar apparatus and ropes, 935 by 
coastguard boats, luggers, and small craft, and 14 by individual 
exertions. 

Tue new goods locomotives, on the plan of M. Beugniot, built by 
MM. André, Koechlin and Co., of Mulhouse, for the Paris, Lyons 
and Mediterranean Railway, are of the following arrangement and 
dimensions :—Horizontal outside cylinders 19g-in. diameter ; 26 in. 
stroke, eight coupled wheels of 50 in., total extent of heating surface 
1,862$ square feet (173 square metres). The engine and tender are 
so connected that the wheels of each bear a part of the weight of the 
other, the whole weight of both, charged, being 70,85) kil., or 70 
English tons, the engine alone weighing 47 tons. These engines 
have, on agradient of 1 in 200, exerted a tractive power of 15,994 Ib. 
at the rate of nine miles an hour. 

Tue London and South Western locomotives of the “Snake” 
class, 144-in. cylinder and 21-in. stroke, weigh 19 tons, of which 6 
tons are on the driving wheels, 8 tons on the leading, and 5 tons on 
the trailing wheels. For 18-ton engines, Mr. D. K, Clark considers 
that 30 cwt. is the proper load for the trailing wheels, The London 
and North Western goods engines have 8 tons 4 cwt. on the leading 
wheels, while the four driving wheels, which are coupled, have 
9 tons, 1 ewt., on the front and 12 tons, 1lewt., on the hind pair. 
The Crewe-built goods engines have 5} tons on the leading wheels, 
while the four coupled driving wheels have 9 tons on the front and 

¢ tons on the hind pair. Sharp and Co.'s six-wheel coupled 
engines were very equally balanced, viz., 84 tons on the front, 9 tons 
on the middle and 8} tons on the hind wheels, The London and 
North Western express engines have 11 tons 12 ewt. on the leading, 
12 tons 4 ewt. in the driving, and 7 tons 8 cwt, on the trailing wheels 
The load on the leading wheels, nearly 6 tons on each wheel, is 
enormous. The French express engines on Crampton’s pattern have 
11} tons on the leading and 114 tons on the driving wheels, the 
intermediate carrying wheels being loaded with 4 tons. 
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THE LIFE-BELT OF THE NATIONAL LIFE-BOAT 
INSTITUTION. 


Awonost the machinery in use for affording succour to shipwrecked 

rsons, not the least important article is a life-belt, or life-jacket, as 
it is sometimes termed. 

As a person with an efficient life-belt on cannot sink, and can, 
with little difficulty, maintain an erect position in the water, with the 
face raised well above it, although unable to swim, it will readily be 
conceived that, if thrown into the water by any accident, he will 
have a much better chance of being saved than if not so provided, 
especially in a rough sea. 

umberless instances have occurred in proof cf this statement ; 
but a recent melancholy accident to a lifeboat, not belonging to the 
National Life-Boat Institution, when eleven men out of twelve who 
formed her crew perished, they having on life-belts of an inferior 
description, whilst the only man saved, and who could not swim, had 
on an eflicient belt, has 
attached to the subject a 
certain amount of public in- 
terest. We think, therefore, 
that we shall be serving that 
interest by publishing a de- 
scription and sketch of the 
life-belt worn by the fortu- 
nate survivor of the life-boat's 
crew above referred to, simi- 
lar belts to those which have 
been, for the last seven years, 
provided to their life-boats’ 
crews by the National Life- 
Boat Institution. 

Various descriptions of 
belts, &c., have of late years 
been designed; but as all 
are not equally eflicient, and 
especially as all are not alike 
adapted for the use of a per- 
son who must undergo great 
physical exertion with his 
belt on, such as rowing in a 
boat against a head sea, we 
will offer an opinion on the 
qualities which we conceive a 
boatman’s life preserver (and 
itis such we particularly have 
in view) should possess. 

1st. It should contain as 
much buoyant power as would 
support one man, with his head and shoulders above the water, al- 
though he might be disabled by injury or otherwise from swimming, 
or as would enable a man, if a swimmer, to support with ease 
another person beside himself. 

2nd. It should not be liable to lose its buoyant property by any 
accident to which it might be exposed, such as by a heavy blow, or 
by absorption of water. 

8rd. It should be of such a pliant, elastic, or soft nature, as to 
conform readily to the shape of the body, and not to prevent the free 
use of the arms and upper part of the person, or to confine the chest, 
so as to impede the action of the lungs, on which the capability of 
enduring prolonged exertion or fatigue much depends. 

It seems to have been generally supposed that the least possible 
amount of buoyancy, which weed suffice to raise the mouth above 
the surface of the water, was all that was required, and, accordingly, 
many of the belts which are sold in the shops have only buoyant 
eve equal to 6 1b.,81b., or 10 1b. A little consideration will, 

owever, make it apparent that the largest amount of buoyancy 
which can be obtained, without seriously incommoding the wearer, 
and depriving him of the free use of his limbs, is no more than is 
requisite. 

We believe that a life-belt for an adult person of average size, 
ought to have, at the least, buoyant power equal to 20 lo., and as much 
more as can conveniently be obtained. 

The belts, as used by the crews of the boats of the Royal National 
Life-boat Institution, and invented by Captain J. R. Ward, R.N., 
its Life-boat Inspector, have much greater _ senna than any kind 
of cork belt previously introduced, and have other important pecu- 
liarities. 

1, Their buoyant power is from 20 to 24 Ib. * 

2. The cork is uncovered, so that its quality can always be dis- 
cerned, and it is divided into many narrow pieces, each of which 
is separately sewn on to a strong linen or duck belt, covering the 
body from the arm-pits to the hips. 

3. These pieces of cork are distributed in two rows, one above, 
and the other below the waist, the belt being secured closely about 
the body by strings passed round the waist, between the two rows 
of cork, and being further secured by other strings crossed over the 
shoulders, as men’s trouser braces are worn. ‘This division of the 
cork into two rows is one of the most important distinctions of these 
belts, as a sufficient quantity of cork to afford double the buoyancy 
of the ordinary cork belts can be thus attached, and in a manner 
which is much less inconvenient to the wearer than the lesser 
quantity in one row, which, not being secured round the waist, but 
round the chest, interferes with the reaction of the lungs, and the 
muscles of the shoulders and arms. By this arrengement, in these 
belts, the trunk of the body is enveloped in cork, so attached as to 
be perfectly flexible, and to allow of all the ordinary movements of 
the body without inconvenience, whilst it affords great protection to 
the body against injury from a blow, and is a preservative of its 
heat in cold weather. 

We consider it would be a great boon to the merchant seamen of 
our country if every merchant vessel were to have on board, and 
stowed in a chest on the deck, as many of the belts as forms the 
number of her crew, so that in the event of their having to desert 
their vessel, from wreck, leakage, collision, or fire, and take to their 
boats, each man might be supplied with an apparatus which, as it 
would make it impossible for him to sink, would, doubtloss, be often 
the means of saving his life. 
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* To test its buoyancy, attach a weight equal ‘to from 20 to 24 1b., which 
it will be found to sustain. 








Tue Navy.—The Bombay, 81, screw, is about to be fitted, at 
1 _ with engines of 400-horse power. She hasbeen lengthened 
70 ft. 

ForeigN anv ConontaL Jottinas.—An event of considerable 
interest to Parisians occurred on Saturday. For six years engineers 
have been engaged in sinking an artesian well at Passy, and, on 
Saturday, their perseverance was rewarded by the discovery of 
water.—A school of civil engineering and surveying has been 
opened at the University, Melbourne, and a competent lecturer has 
been engaged to conduct it.—A company is being formed to promote 
the growth of cotton in Queensland (late the Moreton Bay territory), 
in Australia, and it is proposed to supply the necessary population 
by a large emigration of operatives and their families from Spital- 
fields in London, and also from Coventry.—The total amount of 
steamers engaged in the Danish trade in 1858 was 14,181, of 108,137 
commercial lasts stowage ; in 1857, 12,485, of 108,000 lasts ; in 1856, 
13,696, of 104,348 lasts. In 1858 the number of steamers that 
arrived from and departed for England was 481, of 29,570 lasts. 
There are twenty-nine shipbuilding yards in Denmark. The 

rincipal ones are those of Assenrade, Svendborg, and the island of 

rnholm; but few are built at Co nhagen, as the cost of material 

and other expenses are too high. Ko private steamers were built in 

1858 ; they are generally purchased in Great Britain, principally in 

Scotland.—A conference is about to be held—if indeed it has not 

actually commenced—at Dresden with a view to the modification of 

a oe of the enterprise of the Société des Chemins de Fer 
Cs. 
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WORTHINGTON AND MILLS’ SCOTCH FOR RAILWAY CARRIAGES. 
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Tuis invention by E. Worthington and R. Mills, of Manchester, 
consists in an apparatus for preventing or arresting the retrogressive 
descent of a train of carriages, or any portion of a train. down an 
incline, in consequence of such train, or any portion thereof, acquir- 
ing a retrogressive movement from any cause, such as by a fracture 
of the couplings. A method of carrying the invention into practice 
is shown in side elevation, at Fig. 1, in plan view, at Fig. 2, and in 
cross section, at Fig. 3. The ordinary parts of a pair of rails are 
shewn at a, fixed to chairs b, which are carried by sleepers c, some 
of such chairs being somewhat different from those in ordinary use, 





for a reason which will hereafter appear. The rails a are wholly 
discontinued between the points d, e, and between the points e, /; 
they are halved, or nearly so. The spaces caused by the discontinu- 
ance of the rails a between d, e, and by the halving between e, /, are 
made up by movable portions of rails g which are mounted so as to 
be capable of turning upon a fixed shaft A, carried by brackets i, 
which are supported by the sleeper c. The portions of rails g may 
therefore occupy a position above the ordinary rails a, or they may 
be turned downward so as to be coincident therewith, as seen in plan 
view, Fig. 2, and cross section, Fig. 3, in which latter position 
they will with the part @ form the usual rails for carriage 
wheels to run upon. The portions g are braced together by cross 
pieces k, and are provided at their lower ends with parts J, which 
arrive in contact with the stonework at c*, when the movable and 
fixed portions of rails are coincident, whereby such coincidence is 
maintained, and a firm bearing is secured for the support of the 
carriages. To the part g is attached a chain which, after passing 
over guide pulleys m, m, m, carries a weight n sufficient to raise the 
movable portions of rails g into the position shown at Fig. 1, but 
they are prevented from ascending further by the arrival of the part 
against projecting stonework at 0. The shaft A as before stated is 
fixed, and it carries the portions g by projecting ends, which extend 
through slots p, the outward extremities of which are forced against 
the said shaft by means of a spring buffer g securely attached to the 
plate r, and len the portions g are turned downward upon the 
centre of motion thus provided, the space formed by the discon- 
tinuance of the rails from d toe is exactly filled up; when, however, 
the portions g are raised, as in Fig. 1, they are at liberty to give way 
to any force exerted in the direction of their length, the slots p per- 
mitting them to slide against the pressure of the spring g, and for 
this purpose small portions of the permanent rails are removed as at 
s. It has been observed that some of the chairs are somewhat 
different from those in general use, in explanation of which remark 
it will be seen that at the halved portions of the rail the said chairs 
are also halved so as to allow the movable parts g to pass into 
coincidence with the fixed parts a of the rails. ‘The normal condi- 
tion of the line may be assumed to be that represented at Fig. 1, for 
carriages proceeding in the direction of the arrow. Upon the arrival 
of the wheels at the point A they will advance upon the movable 
portions g, and gradually turn them downward so as to prepare com- 
plete rails before them, but when they have passed onward the 
weight n will cause the position of the parts shown in Fig. 1 again 
to be assumed, and should a carriage or caariages run backward 
without control, they will be arrested in their descent by the arrival 
of the wheels in contact with the projecting portion g, the shock 
being taken by the elastic abutment formed by the buffer g. The 
length of the movable portion g may be such that as a train of car- 
riages passes over it each succeeding pair of wheels shall impinge of 
the point A before the pair immediately preceding shall leave the 
upper extremity of the portion g, so that during the entire transit of 
a train of carriages up the incline over the portion g, that portion 
will, after the first impact of the first pair of wheels, always remain 
depressed, by which all jarring noise will to a great extent be 
obviated. 


Proposep New Coutecr.—The success which has attended the 
metropolitan evening classes at Sussex-hall, Leadenhall-street, has 
induced the hon. secretaries to issue a circular addressed to the young 
men of London, detailing the advantages to be derived from the 
present institution being placed on a collegiate footing. The new 
seminary will take the name of the “City of London College,” and 
will in no way be antagonistic either to King’s College or the London 
University. “The projectors consider it desirable that at least 1,000 
names should be placed upon the list of members. To secure this 
support and otherwise to promote the scheme a meeting is to be held 








at_8 p.m. on Monday, the 8rd of June next, in Sussex-hall. 






























































































































































Trape with Norra America.—As our commercial relations with 
the late United States are just now a matter of considerable interest, 
it may be worth while to note the advance and fluctuations of our 
trade with Brother Jonathan since 1845. This is done in the sub- 
joined table of the declared value of British and Irish produce ex- 
ported from the United Kingdom to the States since 1840 :— 

Year. Amount. Amount, 
£7,142,839 5d ee ++ $23,658,427 

6,830,460 85 . os oe 21,410,369 
10,974,161 5 ee «oe 17,3'8,086 
9,564,909 we ee ee 21,918,105 
2 ee ee 18,985,939 
14,491,443 
22,533,405 
Raicme ole » ee 21,618,111 
These figures show an annual average of £11,538,259 in the first 
eight years, and £20,243,611 in the second, being an increase of 
rather more than 75 per cent. The returns, however, exhibit an 
unusual degree of fluctuation, such as might be expected to result 
from the feverish tendencies of Yankee commerce. Our transactions 
with our own possessions in North America are of a more quiet 
character, and show a less rapid rate of progress. This will be seen 
by the annexed statement of our exports to British America since 
1845 :— 

Year. 

1845. oe 

1846 . 

1847 a “ 
1848 . oo ee 


oe 88 of 
oo #8 

ee 
+2 08 oe 
ee oe 4 
oe ee oe oe 


oe. 


Amount. 
£4 898,544 
5,980,876 
2,855,331 
4,120,377 
4,329.035 
3,159,845 
3,616,236 


Amount. Year. 
£3,550,614 OD oe 
3,308,059 54. 
3,233,014 
1,990,659 
2,280,883 
3,235,051 

1851 .. ° 3,813,707 1859 .. 

1852 .. «e *e 3,065,364 1860 .. . 3,737,574 
The annual average in the first period was £3,059, 669, and in the 
second £4,08*,477, presenting an increase of about 33 per cent. 
This result may possibly excite some surprise, but on the whole it is 
not astonishing, considering the more rapid growth of population in 
the States, which received in the sixteen years 2,408,935 emigrants 
from the United Kingdom, while the North American colonies only 
obtained in the same time 525,60. Possibly the events now 
transpiring in the States may put a very different complexion on 
their future career—at any rate, for the next ten or twenty years. 

A Ratway Battery.—So inventive a race as the Yankee must 
not be expected to be long in contemplation of active warfare with- 
out the faculty it possesses in so great a degree of making itself 
manifest. So we hear of a “Railroad Battery,” which is thus 
described in a letter from Philadelphia :—A very wonderful, singular, 
and no doubt destructive engine of war, in the shape of an iron car, 
is now in the Baltimore depot. It was built at the locomotive works 
of M. W. Baldwin and Co., at Philadelphia, and has but just been 
completed, after two weeks spent in building. No one outside the 
establishment in the city knew anything about it until it was 
removed to the Baltimore depot. It is built (except the body and 
truck) of the best half-inch boiler iron, and is proof against the best 
rifles at any distance. It is 95 ft. long by 9ft. in width. The sides 
are bored for rifle holes to the number of fifty, each man to be pro- 
vided with the celebrated Minié rifle. At one end is a twenty-four 
pounder cannon, which moves on a pivot, with a gun carriage 
complete. The cannon can be raised and lowered at will, and six 
experienced gunners will take charge of it. At the end of the car, 
opposite the mouth of the cannon, and also on each side of the car, 
the iron is cut into doors about 2 feet square, with levers attached on 
the inside, so that they can be raised and lowered at pleasure. When 
used, the cannon will be loaded with grape, canister, and chain shot. 
A company of sixty men can be accommodated in the car. The roof 
in the centre, for about 4 ft., is raised and supported by strong iron 
bars, leaving an opening all around of about a foot in width, to admit 
the air, and allow the smoke from the discharged rifles and cannon 
to escape. The doors have iron bars upon them, making their 
strength double. A number of shots from a first-rate rifle were fired 
at the sides of the car at a distance of twelve yards, by Mr. Wm. H. 
Taggart, one of the company’s officers employed in the depot, but 
the balls fell jagged, broken, and harmless to the ground, and on 
examining the inside of the car not the slightest mark could be seen. 
The car is intended to be pushed ahead of a locomotive, and will 
probably be used in a day or two. It was built for the purpose of 
assisting the workmen in rebuilding the bridges with security between 
Havre de Grace and Baltimore. At night it will be used as a berth 
and guard car for the men building the bridges. 
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BARKER’S STEAM ENGINES. 
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Tne nature of this invention, by William Barker, of Manchester, 
consists in a combination of parts in communication with the governor 
of a steam engine, by means whereof the admission valves, the slide 
valves, or the expansion valves, are opened and closed, so as to re- 
gulate the quantity of steam supplied to the engine in proportion to 
the load or work to be performed. 

Fig. 1 is an elevation of part of a steam engine to which the im- 

rovements are applied; Fig. 2 is an end view of the same; Fig. 3 
is another end shown partly in section; and Figs. 4, 5, 6, and 7, are 
detached views. 

a, a, are the balls of the governor, which are connected in the 
usual manner to the sliding bush 4, to the lower part of which is 
cast or fixed the circular rack c gearing into the segment d, shown 
detached in Fig. 4; this segment is loose on the stud e fixed in the 
pillar f, and to the _— part of the segment d are fixed the studs 
9,9, for the catches A and i, both of which take into the wheel j, 
which is cast with or fixed to the slot lever This lever is also 
loose on the stude, but the flanges j' forming the sides of the wheel j 
are both fixed on the said stud; the flanges 7! have each a projection 
j?, as shown best in Fig. 5, against which the catches A and ¢ act ; 
to the lower end of the lever / is jointed one end of the rod m, the 
other end of which is connected to the spiral cam n, which is loose 
on the shaft o, and this shaft revolves at the same speed as the 
governor shaft a!, being driven by « pair of mitre wheels marked 
a? and o!, as shown in Fig. 1; in case the governor does not run at 
the same speed as the engine, then the wheels a? and o' must be 
made to correspond with the difference in speed; the cam n is made 
with two diagonal slots, which fit on each side of a tappet g keyed 
on the shaft 0, consequently when the shaft revolves the tappet g 
carries the cam n round with it, and both together act on the bow] r, 
which is connected to the rod s of the equilibrium valve ¢; or the 
rod s may be connected to the ordinary slide valves, or to the expan- 
sion valves of a steam engine. The illustration represents the 
various parts in the positions they occupy when the engine is work- 
ing at its proper speed; the governor balls are about at the centre 
of their course, and the segment d holds the catches A and i in gear 
with the teeth of the wheel j, the projections j? fitting between the 
said catches ; the tappet q is about in the centre of the spiral cam n. 
the two in revolving holding the valve t open the requisite time for 
admitting the proper quantity of steam to the engine; as soon, how- 
ever, as the load on the engine increases aud more steam is required, 
the governor balls in collapsing lower the circular rack c, thereby 
turning the segment d partly round in the direction of the arrow in 
Fig. 1, in so doing the catch A is drawn partly on to the projection 
J*, while the catch i drops into gear with and moves the wheel j and 
lever 7 partly round, thereby pushing the rod m and spiral cam n in 
the direction of the full arrow; the relative positions of the cam n 
and tappet g are thus changed, and as the dwell on the cam increases 
gradually from the point A to the end B, it is evident that when 
the cam n has been moved in the direction indicated, the dwell 
is increased and the valve is held open longer and admits more 
steam to the engine. The section lines in Fig. 3 show the 
shape of the cam n at the end A, and the detached section, 
Fig. 7, represents the shape of the cam at the end B. As soon 
as the engine regains its proper speed the governor balls a, 
the segment d, and the other parts described, return to their original 
positions ; the contrary action takes place when, owing to the load 
on the engine being reduced, the governor balls expand; in this 
case the catch ¢ is drawn partly on to the projection j?, and the 
catch A acting on the wheel j moves the lever 1 rod m, and spiral 
cam n in the direction of the dotted arrows, thereby reducing the 
amount of steam admitted to the engine. ° 


Sixce its opening at Sydenham, June 10th, 1854, the Crystal 
Palace has admitted rather more than 10,000,000 visitors. “The 
number of visitors during the six months of the Exhibition of 1851 
exceeded 6,000,000. 
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WEBSTER’S SPINDLES OF DOUBLING FRAMES. 


Tus invention, by J. T. Webster, of Mansfield, Notts., has for its 
object the regulation of the amount of twist imparted to any given 
length of fibre as it passes to the spindle of the doubling frame or 
throstle spinning frame, and also the prevention of the objectionable 
loss of power which is consequent upon allowing the bobbin to drag 
upon the lifting rail, as ordinarily practised. This improvement 
consists in so constructing the spindles of doubling frames or 
machines for twisting fibrous substances or materials that any deter- 
mined amount of twist may be given to the thread as it passes on to 
the bobbin upon the spindle. This object is to be effected by driving 
the spindles and bobbins separately, instead of causing the “ drag ” of 
the thread to drive the latter, as usually practised; and the relative 
difference of the speeds at which they are severally driven must be 
so adjusted as to give the desired amount of twisttothethread. The 
spindle and bobbin may be driven either by cords or bands, toothed 
gearing, or by friction; but it is preferred to use grooved frictional 
gearing, as constructed by Mr. James Robertson, of Glasgow, and 
now well known as “ Robertson’s frictional gear.” 








In Fig. 1, ais the spindle rail, in which are fixed, by nuts, the 
stationary spindles or studs 6, upon which are placed, so as to revolve 
freely, two frictional wheels or cones c,d. Upon the lower cone ca 
long socket or boss e is attached, upon which the wheel or cone d 
revolves freely, and to the upper end of which socket is fastened the 





plate or washer J; of sufficient diameter to carry the bobbin g. To 
the upper wheel or cone d is attached an apparatus answering the 
purpose of the ordinary flyer. This consists of a plate having 
two upright rods or guides h, upon which the ring i is free to slide 
up and down. The thread passes through a hole in the ring i and 
is thus guided on to the bobbin. To effect the placing of the thread 
regularly over every portion of the bobbin, the ring i is carried 
between the jaws & projecting from the lifting rail 2, which latter is 
traversed up and down by means of the ordin mangle wheel 
motion, or by any other motion ordinarily cuglayes for lifting the 
bobbin rail in such frames, 








HIGGINS AND WHITWORTH’S PREPARING AND 
SPINNING COTTON. 

Tuis invention, by James Higgins and T. 8. Whitworth, of Salford, 

ry relates to a method of mount- 





ing and supporting the spin- 
dles of slubbing and roving 
framesand throstles, whereby 
a greater degree of steadiness 
is secured, so as to enable 
the spindles to be run at a 
higher speed than is usual. 
In the illustration the 
spindle is at a mounted 
within a tube b, which passes 
through and is supported 
laterally towards its upper 
end by the copping rail ¢, 
and at its lower end is carried 
by a footstep d. This 
and the tube 6 are connec 
together by a frame e, one 
for each spindle, and these 
| parts are mounted by means 
foe of hinge joints o upon studs, 
one of which is shown at /- 
The studs / are carried by 
the lower or spindle rail g, 
and are so adapted as to be 
capable of turning therein. 
The line shaft for the spin- 
dies is shown at h, and one 
of the pinions at i The 
line ehaft for the bobbins is 
at 7, and one of the bobbin 
pinions at m, mounted upon 
the tube }, and resting upon 
the copping rail c. The 
bobbin is shown at n, bear- 
ing, as usual, at its lower 
ead upon the bobbin pinion, 
and bored at its upper end, so 
as to run in contact with the 








AG spindle. ‘The other parts of 
// the machine are of the usual 
i construction, and motion 
1 being communicated thereto 
\\ the copping rail will becaused 

SY to rise and fall, supporting 


the tube 6 laterally du 
that movement ; but oneal 
any tendency to a binding 
action take place, then the 
tube 6, the spindle a, and 
the frame e will all turn 
together outward or inward upon the hinge joint 0, or sideways 
upon the stud /- 





Examettep Sree, Sumer Fronts axp Cortars,— The cottony 
Manchester and the steely Sheffield are at cross purposes. In the 
Manchester starchy laundry they are “getting up” shirt fronts, 
collars, and wristbands, of “enamelled steel!” while, at Sheffield, 
cotton or linen shoddy is about to be manufactured on the great 
scale, in shape of shirt collars, fronts, and other fragments of piece- 
meal attire, in a large building, now in course of erection on an 
eligible stream there. The great Manchester house who have sent 
forth their business announcement, anent the steel manfacture, des- 
cribes it as assuming the shapes of “ elastic steel shirt collars, wrist- 
bands, and fronts, enamelled white.” The gentlemen in steel 
wristbands and collars, we should fear, will feel much as if they 
were serving apprenticeships to the great Newgate house in the 
— line. But custom is everything, as the cook said to the eels. 
—Builder. 


Tue Russtan Navy.—An official report prepared by the Russian 
Admiralty states that, including the ships in course of construction, 
the Russian navy was thus composed in 1860 :— 

STEAMERS. 

Ships oftheline .. .. .. 9 

Frigates... 2. 2. of of 18 BAILING VESSELS. 

Corvettes .. .s « of 28 Liners .. oc oo o« wc 2 

Clippers .. .. oc «© of IZ Frigates... .. oo © o & 

Steam frigates ee Corvettes oo 08 06 of 

Gunboats oo 0c ce os FO Brigs eo ce ce cc ce §& 

Yachts .. os oe of oe Schooners 4. «6. os + 17 

Schooners .. .. «. «+» 26 Laggers .. so oc oo of 8 

Tyameporte 1c cc cc oe = 8 TORSETS 2. ce co co of 8 

Small craft .. .. «. «+. 49 ‘Transports ., .. «+ « 1 

Sloops and barges oc oo Yachts .. «2 cc oo o 3 

Floating docks .. .. .. 8 —_ 

ome ne 
Total .. .. oo o 242 
Total of steam and sailing vessels, 313, carrying 3,851 guns. The 
steamers were of 36,955-horse power. Besides these, the Russian 
Government owns 474 ships for service in the different harbours, 
and for transport. In the course of 1860, 156 vessels of different 
size and class (among which seven liners, six frigates, &c.,) were 
fully equipped for sea. Of these, twenty-nine were sent out for long 
voyages. ‘The ships launched in the several ports during the year 
1860 were as follows;— At St. Petersburg: the liner Emperor 
Nicholas, 111 guns; the frigate Osliabia, 45 guns; the corvette 
Bogatyr, 17 guns; and a floating dock (camel), built in five com- 
partments, for transporting the first-named ship to Cronstadt. 
Smaller vessels of different sizes:—At Cronstadt: the screw frigate 
Oleg, 57 guns; the steamers Sinope and Casarewitch. At Arch- 
angel : the frigate Peresvete, 53 guns; the steamer Solombola, 8 guns, 
240-horse power. At Nicolaieff: the corvettes Yastreb and Kret- 
chete, of 9 guns each; the steamers Alouchta and ‘I'chetyrdagh, of 
2 guns each; and an iron screw sloop. At Abo, a sailing yacht, 
Zabava, belonging to his Imperial Highness the Grand Duke Alexis 
Alexandrovitch. At Bjorneborg: the clippers Abrek and Vsadnik, 
five tons each. At Northfleet (England): The clipper Haidamak,7 
guns. At Havre: thesecond-class gunboat Morge, third-class gunboat 
Tulene In the same year several vessels were commenced both iv 
Russian and foreign harbours. Among the many subjects that haw , 
occupied the attention of the “ scientific committee” of the Russia 1 
navy, a contrivance for ascertaining the height of the water on the 
ship's bews is of practical bearing in the navigation of harbours. ‘In 
consequence of a report addressed to his Majesty upon the subj ect 
by the Minister of Naval Affairs, all Russian vessels drawing w.ore 
than 8 ft. are to be in future provided with lines indicating the 
depth of the water, and thus protecting them in a degree against 
the dangers of the shallows so frequent on the Russian coast. The 
same committee has begun to collect materials for the history of the 
Imperial navy, and has instituted in France a series of exper‘ments, 
to try the merits of a new system of lighthouses, invented ly Herr 
Jacobi, member of the St. Petersburg Academy of Sciences 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves 1 ible for the opi 
Correspondents.) 





of our 


CRUMLIN VIADUCT. 


Siz,—I was surprised, on reading your able leading article on the 
subject of iron bridges, in your impression of the 26th of April, in 
which your classed that most magnificent structure, the Crumlin 
Viaduct, amongst those of a “ dubious character.” I would have 
written earlier to give my contradiction to the report that got circu- 
lated respecting the strength, durabilty, and safety of that stupendous 
work, had I not waited till some person more interested than myself 
took the matter up to correct the erroneous impressions that have got 
abroad respecting its etliciency, consequently I am glad to see that Mr. 
Maynard, of the Viaduct Works, has, through your columns, given a 
flat denial to such reports, and has explained, in a lucid and satis- 
factory manner, the reasons of the abutments giving way during the 
intense heat of 159 for want of expansion room. 

Having been resident in Crumlin myself for about 8 months, both 
before and after the opening of the Viaduct, I am able to speak from 
experience of its strength in every particular, and can unhesitatingly 
declare that it is as strong and safe as any bridge or viaduct in the 
United Kingdom. 

I happened to be one of those present when the official testing 
took place in May, 157, in the presence of Col. Wynn, the Govern- 
ment Inspector of Railways, and Messrs. Liddel and Gordon, 
engineers of the line, and can assure you that the results of such 
test were satisfactory beyond anticipation. The way in which it was 
tested will of itself show that if it had not been of the most substantial 
description, it would have failed under the enormous weight to 
which it was submitted. The test applied to each pair of girders 
was composed of three of the heaviest engines and tenders of the 
Company, loaded so as to represent 50 tons each, which made a load of 
150 tons for 150 ft. span, the greatest deflection noticed with this load 
at rest was § in. and when moving not quite } in. These results 
will speak for themselves. After the operation of testing was over 
Col. Wynn made a very minute and careful examination of the 
various parts of the whole structure, and so thoroughly satisfied 
was he with what he saw that he avowed it to be the finest piece of 
work of its kind he had ever seen, 


"Tis true that to an inexperienced person the very appearance of | 


the viaduct would fill them with alarin for its safety and those that 
travel over it on business or on pleasure and exclaim it could not pos- 
sibly be safe it looked so light and at suchanaltitude, But sir this 
shows the beauty of the general arrangement where there is nothing 
superfluous, and where every piece of iron has its allotted duty to 
perform, and so satisfied was Col. Kennedy, the eminent Consulting 
Engineer of the Bombay, Baroda, and Central Indian Railway Com- 
pany with the principle of construction adopted in the viaduct, that he 
had his five or six miles of small and large bridges made upon the 
Warren and Kennard principle of girders, Ist, because of its lightness 
and strength ; 2nd, Because of its easy erection and transmission from 
place to place, which is a great feature in India, where the means of 
transit are so limited and uncertain. 

All these bridges have been made by the eminent firm of West- 
wood, Bailie, and Campbell, of London Yard, Isle of Dogs, London. 

The great height of the piers might be taken as an objection to its 
safety, butalthough the highest in the country, [would venture to say 
they were amongst the strongest in the country. In fact, from the 
peculiar and solid way they are built they cannot possibly be other- 
wise than of the strongest description, 

lam afraid 1 have trespassed upon your valuable space, but my 
»xcuse is not to leave such a noble work undefended, particularly 
when | was acquainted with it in all its details. 

ARCHIBALD Fair.ig, 
Late Inspector of Bridges for the Bombay, Baroda, 
and Central Indian Railway Company. 
Sunderland, May 28, 1861 


DOUBLE AND SINGLE CYLINDER MARINE ENGINES, 

Sm,—In reply to Q. E. D., I would instance the case of several 
ships originally fitted with single cylinder engines, of 73-in. 
diameter, and 6-ft. stroke, having these engines taken out of them 
and the double cylinder engines substituted, by which means the 
consumption of coal has been reduced from 5 Ib. per L. H. P. per 
hour to 3 Ib, and 24 Ib. 

The double cylinder engines are two of 90 in., and two of 52 in., 
the stroke being 5 ft., and the vessels in which they were placed had 
the following dimensions :—Length, 245 ft., beam, 36 ft., depth, 25 ft.; 
tonnage=1,650 tons. By this arrangement these ships had a slight 
increase in their speed, and, owing to t e reduced consumption of 
coal for the same distance, were enabled to decrease the stock of 
coal carried by 400 tons, and take that weight in paying cargo! 

Ido not say that equal economy cannot be obtained in single 
cylinder engines (it isin the Cornish, for instance), but I still say 
it is not in practice, or why do we find so many of our eminent 


engineers trying their hands at the double cylinders, surface con- | 


densation, &c. &e. ? 

It was not my intention to raise any discussion on this subject, 
but simply to call attention to the fact that Messrs. Humphrys and 
Tennant had become converted to the system, which surprised me 
not a little after hearing the eloquent manner in which this system 
was opposed by Mr. Humphrys at the first session of the Institution of 
Naval Architects, as may be seen on referring to the “ Transactions” 
of the society, though it would appear that he must have had 
these engines under consideration, if not construction, at that very 
time ! AN OBSERVER. 

London, May 27th, 1861. 


IRON-PLATED SHIPS OF WAR. 

Sm,—Would you kindly allow me space in your valuable journal 
for a question upon this subject ? From the descrip'ion I have read in 
your paper and others of the plates with which th: new iron vessels 
are s) eathed, I understand that they consist of enormous slabs of 
solid iron from 4 to 5in. thick, carefully planed «t the edges and 
grooved and tongued into each other. Now would not a series of 
thinner plates, about 1 in. thick, forming so many strata of the 
yequired thickness, be preferable to these unwieldy scales ? 

n the first instance it appears certain that the soundness of the 
manufacture could be better relied upon ; secondly, their cost would 
be immensely reduced ; and, thirdly, a valuable ingredient of strength, 
vig., that of breaking joint both vertically and horizontally, could be 
brenght into play, which, by uniting the whole vessel into one mass, 
wovld assist and give additional stiffness to the framing instead of 
detncting from it, and merely hanging to it as so much dead weight. 
However accurately the tonguing and grooving (which seems to 
canse great delay) may be performed, it must be a cause of weakness 
which might become serious in case of a shot striking the joint. 
With } 2yers of plates, properly interlaced, the strain on the bolts by 
which { hey are attached to the framing would also be lessened, and 
the loca | pull on the latter relieved. 

Whetl ver the power of resistance to shot be increased I cannot say, 
not havh 1g seen any account of experiments made for this purpose ; 
but Tam strongly inclined to think that it would be, not only from 
the more } verfect soundness of the thinner plates, but probably owing 
to the shot not being able to transmit its shock with equal rapidity 
thro’ ai series of independent bodies, as through one homogeneous 
mass, lessei ‘ing thus the disintegration of the various ticles. 

Mowover,. it might be supposed from analogy, that the united 


resisting pov ver exerted by four or five separate plates is greater than 


that of oné orming an equal thickness, in the same manner as a 
cable ecnsisting of a great number of thin wires will be stronger 
than a solid bir of the same sectional area, 


Londo 1, May 25th, 1861. A Consrant Reaver. 














ADJUSTMENT OF THE DUMPY LEVEL. 


Sir,—I fear I did not frame my question in a form sufficiently 
explicit. I take itfor granted that Mr. Gravatt’s method of adjust- 
ment proceeds on the supposition that the locus of the readings is a 
curve, when the instrument is out of adjustment for collimation. 
What I want is the proof of its being a curve, and the equation to 
the curve. C. P. Corton. 


TRISECTION OF ANGLES. 


Sir,—Having observed in your last publication but one a solution 
to the problem of problems, which has for so long been a stumbling 
block to mathematicians, I was much surprised that no one referred 
to itin your last. Mr. Brotherton has done very well to put ina 
saving clause in his first few lines, otherwise his character as a 
mathematician would have been none the better for this production. 
Referring to the figure, his reasoning is also perfectly correct, until 
he says, “ Produce N R and make the ang. N X E = ang. M X B.” 
How he intends to do this when the point E is already fixed by 
drawing M E through the centre O, I am at a loss to find out. 
And I will add, for Mr. Brotherton’s particular information, that the 
augle N X E is not equal to the angle MX _B. Now, had the line 
X O produced bisected the angle B O E, Mr. Brotherton’s reputation 
would have been established for ages; but since that fails, 1 will 
only add that, instead of going such a wild goose-chase round the 
circle, it would have been much more satisfactory if he had attempted 
to prove the line B D = B X, having given the trapeziums similar 
and equal about the line X OandDO=DM=OB. Isincerely 
hope he may try again. 8. Srannae. 

Shildon Engine Works, near Darlington. 


Sir,—Last week’s Enaineer did not supply, as I hoped it would, 
some query or piece of information that might have thrown light 
upon the proof of Mr. Brotherton’s problem about the trisection of 
rectilineal angles. In its present state it seems faulty at least, if not 
fallacious. 

Line twelve, as printed, gives the position of E; line sixteen, of 
X; and lines seventeen and eighteen, of N; and then strangely 
follows, in lines twenty and twenty-one, “ Make ang. N X E = ang. 
MX Bb.” Again, in line twenty-one, N R produced is supposed to pass 
through E. Why should it ? 

Will Mr. Brotherton kindly inform me whether these are mistakes 
or misunderstandings ; or, better still, will he or some other mathe- 
matical reader prove D M = radius, as seems always to be the case ? 

Gothie Hall, Entieid, N., Hersert Herst. 

May, 28th, loél. _— 

Sir,—Mr. A. H. Brotherton, in his solution of this problem (in 
Tue Evyaineer of May 17th), seems to have made an oversight 
which, | am afraid, invalidates his demonstration. 

Referring to his figure and demonstration, he says (in the first 
line below the figure), 

“ Produce N RK and make the ang. N X E = ang. M X B.” 

Now the points N, X, and E are already fixed by construction, 
therefore, the angle \ X E cannot be made equal to M X B, but 
must be demonstrated to be so, or his proof fails. 

He also seems to assume that the production of N R will cut the 
circumference of the circle in E; this also requires demonstration. 

May 29th, 1861. H. L. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE, 

Tue thirty-first meeting will be held in Manchester, September 
4th, 1861, under the presidency of William Fairbairn, Esq., LL.D., 
F.R.S. 

The local sub-committee of Section A (Mathematics and Phy- 
sical Science) for the ensuing meeting of the British Association at 
Manchester, considering that an Exhibition of Telegraphic Ma- 
chiuery, illustrating its gradual development, would prove at once 
interesting and instructive, has determined, if possible, to arrange 


such an Exhibition. With this view the committee are seeking, 


from those connected with this subject, contributions of instruments, | 


batteries, or specimens of insulation, &c., showing the history, pro- 
gressive improvements, and present condition of telegraphy. Persons 
willing to assist the committee are requested, at their earliest con- 
venience, to forward a statement of what instruments or specimens 
they would be disposed to contribute. 

It is proposed to illustrate the practical working of the various 
instruments by opening communications ou the evening to the prin- 
cipal cities of this country and the Continent, say to London, Aber- 
deen, Dublin, Cork, Berlin, Vienna, &c.; and the committee will be 
glad to know upon whom they may depend for aid in establishing 
these communications, and to what places it may be desired to work 
through special wires to be extended to the Free Trade Hall, and 
what amount of accommodation will be likely to be required in the 


| building. 


Portraits of men eminent in the science of telegraphy, photo- 
graphs of telegraphic works or apparatus, in short, anything caleu- 
lated to increase the interest of the exhibition, will be gladly received 
by the committee. 

Communications should be addressed to R. B. Clifton and Thomas 
Heelis, the hon, secretaries of the section. 


THe MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM 
Bower Expiosions.—At the last ordinary monthly meeting of the 
executive committee of this association, W. Fairbairn, Esq., C.E., 
PS. in the chair, Mr. L. E. Fletcher, Chief Engineer, presented 
his monthly report, from which we have been furnished with the 
following extracts:—During the past month 210 visits have been 
made, 536 boilers, as well as 407 engines, have been examined, and 
the following defects discovered :—Fracture, 11; corrosion, 18 (2 
dangerous); safety-valves out of order, 33; water-gauges ditto, 15 

; pressure-gauges ditto, 10 (1 dangerous); feed appa- 
ratus ditto, blow-off ec ditto, 11; fusible plugs ditto, 1; fur- 
naces out of shape, 18; deficiency of water, 3; boilers withoutsafety- 
valves, 1 (dangerous); total, 124 (5 dangerous); boilers without 
glass water-gauges, 10; without pressur ges, 2; without blow- 
off cocks, withou! feed back-pressure valves, 26. One boiler 
was found to have its safety-valve between the stop-valve and 
engine, instead of directly on the boiler; so that, if at any time the 
stop-valve should become closed, and accidentally held fast, either by 
the gland or other cause, the communication between the boiler and 
its safety-valve would be entirely cut off. Three boilers have 
exploded during the past month, neither of which, however, was 
under the inspection of this association, ‘These accidents have been 
attended with loss of life, as well as serious injury to several persons, 
and considerable damage to property. I examined the scene of the 
explosion of one of these boilers the day after the accident had 
occurred, and found that the ruin to the engine and boiler-house, 
as well as to the chimney, was absolute, the bricks being scattered 
like grape-shot in all directions, One-half of the boiler had been 
blown nearly 100 yards from its bed, aud the remainder torn into as 

as eight pieces, which were scattered more immediately around 
riginal position. ‘The cause of the explosion was obvious—the 
plates had been so reduced in thickness by corrosion that although 
originally j; in. in thickness, they had become in places literally no 
thicker than a shilling; and although the bursting pfessure of this 
boiler would not have been less than 400 Ib, on the square inch, had 
it been in good condition, it was so weakened as to explode when 
working with steam at somewhere about 25 lb. or 3u lb. The 
dangerous condition of this boiler would at once have been apparent 
upon internal inspection, and none should be worked for any length 
of time without this, since corrosion is often in action when least 
suspected, 








ELECTRO-PLATING. 


Tue electro-plating bath is an apparatus consisting of two dis- 
tinct parts, viz., the voltaic apparatus, from which the electric current 
is obtained, and the vat in which the silvering or gilding is brought 
about. According to the quantity of electricity to be generated, and 
the intensity of the current required, the battery consists of one, 
two, three, or more cells (large earthenware jars), containing dilute 
sulphuric acid and a zinc plate, with a plate of copper on each side, 
so as to turn both sides of the zinc plate to useful account; the zinc 
plate is coated with mercury to protect it from over-rapid corrosion. 
The vats, or plating vessels, are generally from 4 ft. to 7 ft. long, by 
3 ft. broad, and 3 ft. deep; the larger size holding from 200 to 250 
gallons of liquid,—solution of the cyanide of potassium in water is 
the liquid used. In large establishments, the cyanide of potassium 
is made on the premises, by fusing prussiate of potash (eight parts) 
with salt of tartar (three parts), in an iron pot. The fused mass is 
gradually transferred, with a ladle, to a shallow brass basin standing 
in another basin containing a little water, to accelerate the cooling 
of the fused cyanide. Extreme caution must be observed in this to 
guard against the least drop of water finding its way into the brass 
basin, as the contact of the hot cyanide with however so small a 
quantity of water is sure to give rise to dangerous explosions. Some 
years ago an explosion of this kind took place on Messrs. Yates’ 
premises, in connection with which Mr. Yates told us an anecdote 
so strongly illustrative of the coolness and unshaken nerve of the 
British workman in a position of difficulty and danger, that we 
cannot forbear giving it to our readers. The man whose business 
it was at that time to attend to the making of the cyanide of potassium, 
happened to delight in a huge pair of whiskers, which, in those 
beardless days, it would appear, exposed him to a good deal of 
chafting on the part of his fellow-workmen, and repeated requests to 
“shave.” One morning, when these little annoyances had been 
carried rather further than usual, he jokingly promised to shave off 
the objectionable hair on the morrow. A few hours after some act 
of carelessness, either on his part or on that of his assistant, led to 
an explosion, scattering the hot cyanide in every direction, and 
throwing a portion of the boiling mass right into his face, which it 
burnt in the most frightful manner. Upon his fellow-workmen 
coming to his assistance from all parts of the premises, he quietly 
turned to them, and laying hold of his whiskers with both hands, 
and pulling them off along with the scalded skin of his cheeks, 
coolly exclaimed, “ Well, you see, I shall not want to shave after all 
to-morrow.” 

Silver plates are placed at intervals in the vats; these plates, 
which form the positive pole in the solution, correspond in surface 
to the articles to be coated, and face them on both sides. ‘Two brass 
rods laid over the vat lengthways, one on each side, about six inches 
from the border; these serve to support the copper wires by which 
the articles to be coated are suspended ; the zinc pole of the battery 
is connected with them in the usual way, the copper pole being con- 
nected with the metallic sheets in the solution by means of a copper 
slip. As soon as the silver plate and the article to be coated 
are both immersed in the solution the voltaic circuit is completed. 

The articles to be plated are first boiled in solution of potass in 
water, to free them trom grease; they are then quickly dipped in 
red nitrous acid, to remove any oxide that may have formed on the 
surface, and after this twice washed in different tanks of water, to 
remove every trace of the acid. After carefully weighing them, 
they are suspended from a number of copper wires, and dipped into 
solution of quicksilver in cyanide of potassium, then again twice 
washed in different tanks of water, before immersing them in the 
silvering solution; one of these wires has two projecting bits of 
copper attached to it, to distinguish it from the others, this is called 
the test rod; when the operator has reason to believe that nearly a 
suflicient amount of silver has been deposited on the article, he re- 
moves this rod from the solution, and weighs the article, to ascertain 
whether the process is completed, or how much longer it will take 
to complete it. Any thickness of silver may of course be given to 
an article by continuing the operation sutticiently long, but from 
three to six hours generally suffice to give a proper coating of silver ; 
14 ounces of silver to the square foot of surface is considered to form 
an excellent plate. The silver-plated articles are well brushed with 
brushes of very fine brass wire, attached to a lathe, and cleaned 
with tine Calais sand, to prepare them for the burnishing or colour- 
ing shop. The process of gilding is nearly the same as that of 
silvering, plates of gold being of course suspended in the cyanide of 
potassium solution, instead of silver plates. ‘lhe old gine plates are 
broken up, to get back the quicksilver with which they were coated, 
‘The copper wires also are taken to the so-called waste-shop, to strip 
off and recover the silver from ‘them. All the sweepings of the 
various workrooms, &c., are also taken to the waste-shop, where 
the metal contained in them is carefully washed out. ‘The last 
finish is given to the article by the operations of polishing, colouring, 
and burnishing. 


THE GREAT EASTERN. 

THE great ship, which left Milford Haven on the Ist ult., arrived 
off New York on the 11th. The following is an abstract of the 
log :— 

Distance 
run. 





Date. Wind. Sea. 





| 
| 


May2 | N. toS.E. Smooth. 
3 8.W., light. | Heavy swell from westwd. 
W., squally, | = ss 
| W. to N., strong brezee. 
S., strong gales. 
S. W., strong breeze. ” 
| S.W. fresh breeze. Heavy fog. 
9 W., steady breeze. Very thick weather. 
10 8S. toS.W., moderate. Thick fog. 
ll W., moderate. ” ” 


Heavy’ sea. ia 


” 


odd 


The greatest distance run was on the eighth day out, when the 
ship ran 348 miles in the twenty-four hours—a speed of 144 nautical 
miles per hour. The wind blew steadily against her from the west- 
ward, so that she could make but little use of her canvass, and the 
American papers inform us that only half her steam power was 
emp.oyed during the voyage. ‘lhe consumption of coal during the 
passage was from 159 tons to 25 tons per day, and the entire dis- 
tance, 3,' 93 miles, was accomplished in ten days. On the fifth day 
out, When running in the trough of the sea, the roll was consider- 
able, although easy. 





Tue Sovrg-Eastern Ramway.—The South-Eastern and the 
Northern of France Railway companies have organised a new second 
or nightly service, which began on the 31st uit., between London 
and Paris, via Folkeston and Boulogne by the regular trains, in 
addition to the existing special ten-hour tidal service. This night 
service, occupying during the greater part of the month about 16} 
hours on the journey, and being first and second class, will be con- 
venient for those who prefer the Folkestone and Boulogne route to 
the longer and more expensive route of the same companies by the 
night mail train via Calais, which is restricted to first-class passengers. 
An extension of the through ticket system of the South-Eastern 
Kailway has just been brought into operation. In consequence of 
the opening of the Saltzburg Railway between Munich and Vienna, 
passengers can be booked through, via Paris, to Vienna, and also as 
heretofore, ria Cologne. Through tickets are now for the first time 
issued to Mannheim, Carlsruhe, Saltzburg, Munich, Kustendje, and 
Constantinople via Paris; and to Baden-Baden, and Heidelberg ria 
Paris, as wellas by the Cologne route, as formerly. The route to 
Canstantinople, for which these tickets are available via the Danube 
and the Black Sea Railway, offers a reduced sea voyage of twenty- 
four hours. The through ticket system of the South-Eastern Railway 
and the Continental railways in connexion now embraces nearly every 


\ European capital. 
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THE METROPOLITAN RAILWAY. 


ConsIDERABLE progress has been made with the works on this line, 
most of them being of a very heavy and novel character. The 
western portion of the line passes through gravel and sand, in which 
a great quantity of water has been met with, but the drainage of the 
line and works has been successfully accomplished by headings and 
pipes leading into the sewers which lie at a sufficiently low level. 
‘The eastern portion of the line, from Euston-square to Ray-street, 
Clerkenwell, passesalmost entirely through London clay, and theinter- 
ference with the mains and sewers is in both cases very considerable. 
As the outfall sewers pass over the eastern portion of the railway, and 
therefore are at a comparatively high level, the drainage of the works 
would have been difficult, but fortunately there is an entire absence 
of water. The middle level outfall: sewer now being constructed 
will pass over the railway in a structure of iron. From the end of 
Ray-street the line passes into the large space lately the property of 
the Corporation of London, which has long remained vacant. The 
whole of this will be applied to railway purposes, and for the erection 
of warehouses and machinery for loading and unloading the masses 
of goods which are expected to arrive and depart by the railway. It 
is proposed that the London, Chatham, and Dover Railway shall 
join the main line near the City lands, and, as the property between 
Smithfield and Victoria-street would thereby be considerably 
severed, it is contemplated to combine with the railway works 
a system of large streets and the raising of Holborn-hill. The 
main line of the Metropolitan commences by a junction with the 
main line of the Great Western Railway at Paddington, passes under 
Praed-street, crosses under the Edgeware-road, proceeds under the 
new road to King’s-cross, and thence te Victoria-street and the pro- 
posed meat-market in Smithfield. But, by means of an extension 
line half-a-mile in length, it is proposed to continue the line from 
Smithfield to Finsbury Pavement, near the Bank of England. The 
main line of the Metropolitan Railway, if thus sanctioned (and it has 
already been passed by a committee of the House of Lords, will, 
instead of terminating at Smithfield, as at present, form a continuous 
line from the Great Western Railway to Finsbury Pavement. From 
the junction with the Great Western the gradients for an aggregate 
length of 2,800 ft. rise at the rate of 1 in 100, and for an aggregate 
distance of 7,500 ft. there are falling gradients of 1 in 100, the 
remaining length being chiefly level or nearly so. The present 
eastern junction with the Great Northern Railway is about 1,400 ft. 
in length, connecting the up line of the Great Northern with the 
Metropolitan by a curve, and has throughout a rising gradient from 
the Metropolitan main line of 1 in 46, this line being single. The 
down line, necessary to form a perfect double junction with the Great 
Northern, is now being constructed. 

The width of the main line as formed under the New-road is 
281 ft., and the height from the rails to the crown of the arch in the 
covered way is from 16} ft. to 18} ft., so that the interior appears 
very spacious. The brickwork is everywhere of a most substantial 
character, the side walls and arches being throughout 2 ft. 5 in. in 
thickness. At intervals of about 50 ft. there are recesses for the 
workmen to enter in case of trains passing when engaged in the re- 
pair of the permanent way. In each of these recesses on such 
occasions gas jets will be lit, so that the platelayers will at once 
know where to seek shelter. With the exception of about 610 yards 
in length, the main line of the Metropolitan will pass through an 
open cutting from the company’s station at King’s-cross to Finsbury 
Pavement, a distance of a mile and three-quarters. The streets 
crossing this portion of the line in the City will be carried over the 
railway by means of bridges: and asa rule at every place where the 
company purchase the property over the line it will be open to the 
sky. In the open portions of the line strong counterforts and re- 
taining walls have iron stays extending from wall to wall over the 
line at certain intervals, which will keep those retaining walls in 
their proper position. The upper portion of the retaining walls 
above the iron cross-stays will batter upwards towards the parapet, 
thus tending to give further light and air to the railway. 

The plans of the stations appear to have been most carefully 
studied with a view to make them light, convenient, and attractive. 
There will be several stations on the line; one at the junction with 
the Great Western Railway at Paddington, as well as a station 
opposite the Great Western Royal Hotel for the convenience of 
passengers. The third station will be situated about eighty yards 
from where the Edgeware-road crosses the main line. ‘l'his will be 
a large open station and carriage and engine depét, through the 
centre of which the line passes into the covered way under the 
New-road. About two acres of ground have been cleared of build- 
ings for this station. The fourth station will be situated under the 
road near Baker-street; the station buildings, of a tasty character, 
being placed at each side of the road, will give access to the plat- 
forms and railway beneath, the arching over which is 45 ft. span, ex- 
tending that width for the whole length of the platforms. 





These 





will be lit from the sky by means of side openings, passing through | 


the brickwork under the footways to open spaces purchased on each 
side of the roadway. The next will be the Portland-road station, 
situate nearly opposite Trinity Church. on an oval piece of land pur- 
chased for the purpose, and under which the railway will pass. ‘The 
line and platforms of this station will be lit and ventilated by two 
or more large glass domes. - 
same side to and from both platforms, and so situated as not to be in 
view from the church. 


roads and Euston-square. The King’s-cross station will be 
situated in the large open space, lately covered with buildings, 
between the end of Gray’s-inn-road and the Pentonville-road. The 
station buildings will be constructed over the line, which at this 
point will consist of three lines of rails, and have three platforms, 
viz., two for the main line and one for the eastern spur or up line 
from the Great Northern Railway. The King's-cross station of the 
Metropolitan is intended to be a convenient and handsome one, and 
it is proposed to build an hotel adjvoining it. 
will be in Victoria-street, somewhere between Ray-street and 
the junction of the London, Chatham, and Dover line. The 
main line, by means of the proposed extension, will be con- 
tinued thence to Finsbury Pavement, where the grand terminal 
station will be formed, so as to accommodate the surburban 
and long traffic of the Great Western, London, Chatham, and 
Dover, Great Northern, and other railways. We may here 
point out one of the advantages urged in favour of this mode of 
construction under the streets, viz., that psssengers have a less 
distance to descend to the platforms and to ascend from them 
than they would have if the railway were carried over the 
level of the streets by means of a viaduct, for in the descent from 
the street the platform will be arrived at 3 ft. above the rails, whereas 
in ascending to the viaduct the passengers would have to ascend not 
only to the rails but 3} ft. above that level, making a difference of 
7 ft. in both ascent and descent between the two modes in favour of 
the Metropolitan, the descent from the street being in no case more 
than 23 ft., or less than 13 ft. The distance from Finsbury to Pad- 
dington is 4} miles, which will be performed in about 20 minutes 
but by express trains in a much shorter time, 

Owing to the fact that the greater proportion of provisional work 
to sewers, water, and other mains is executed, and the bulk of the 
property purchased, the progress of the work has latterly been very 
rapid. Out of a total length of 24,000 ft. from Paddington to Far- 
ringdon-street, 7,400 ft. of the railway have been completed, and 
12,5:.0 ft. of sewers. It is now fully expected that the line can be 
opened for traflic from Paddington to Farringdon-street by April 
next. 

Mr. John Fowler is the engineer-in-chief, Mr. T. Marr Johnson 
the resident engineer, and Messrs. Smith and Knight are the con- 
tractors for the western portion of the line between Paddington 
and Euston-square, and Mr. Jay is the contractor for the eastern 
portion of the line between Euston-square and Farringdon-street. 

The whole cost of the line was originally estimated at £900,000 
but with extensions and additions now contemplated, this sum is 
7 : > um is 
likely to be doubled. 


The next station 


The entrance 4 xit will be 2 | i i i 

1 entrance and exit will be on the | moderate heat: the oil was thus converted into a thin coat of hard 
The next station will be at Gower-street, | 
not far from the end of the Hampstead and Tottenham-court- | 


THOMAS TELFORD. 


In the life of this eminent engineer “another striking instance 
is added to these on record of men who have, by the force of natural 
talent, unaided save by uprightness and persevering industry, raised 
themselves from the low estate in which they were born to take 
their stand among the master spirits of the age.” Telford's father 
was a shepherd in the pastoral district of Eskdaile, in Dumfriesshire, 
where in the parish of Waterwick, Thomas, his only son, was born 
in 1757. He received the rudiments of education at the parish 
school; and while engaged during the summer season as a shepherd 
boy in assisting his uncle, he diligently made uss of his leisure in 
studying the books lent to him by his village friends. At the age of 
fourteen he was apprenticed to a stone mason at Langholm: he was 
for several years employed chiefly in his native district ; and in the 
construction of plain bridges and farm buildings, small village 
churches and manses, he passed a valuable training, such as is of a 
singular advantage to the future architect or engineer. In 1780, 
being then about twenty-three, he visited Edinburgh for employment, 
and there, for about two years, he paid much attention both to archi- 
tecture and drawing. He then removed to London, and there worked 
upon the quadrangle of Somerset House, under Sir William 
Chambers, the architect. Telford was next engaged in Portsmouth 
Dockyard upon various buildings for about three years, during 
which he became well acquainted with the construction of 
graving docks, wharf walls, and similar engineering works. In 
1787 he removed to Shrewsbury; subsequently, in Shropshire, he 
built a stone bridge over the Severn; and next, the iron bridge at 
Buildwas, consisting of a very flat arch, 130 ft. span; these being 
followed by forty other bridges in the same county. 

The Ellesmere Canal, about 103 miles in length, was Telford’s 
first great work, and led him to direct his attention almost solely to 
civil engineering. This canal crosses the Dee at an elevation of 
70 ft., by an aqueduct bridge of ten arches, and 40 ft. span, the bed 
of the canal being of cast-iron plates instead of puddled clay and 
masonry. The Pont-y Cysylte aqueduct bridge is still more 
remarkable, and consists simply of a trough of cast-iron plates 
flanged together, and supported on masonry piers 120 ft. above low 
water. The Caledonian Canal is another of Telford’s principal 
works, commenced in 1802 and opened in 1822. Its entire length 
(between the German Atlantic Oceans) is 250 miles, of which 
230 miles, friths aud lakes, were already navigable; the canal itself 
is about 20 miles and cost a million pounds sterling. We have not 
space to describe the other canals which Telford wholly or partially 
constructed. He executed many important drainage works, especi- 
ally of Bedford Level. On the continent he superintended the 
construction of the Gotha Canal in Sweden, for which he received a 
Swedish order of knighthood, 

The works executed by Telford under the Commisioners of 
Highland Roads and Bridges, are of the greatest importance; they 
intersect the whole of Scotland with 1,000 miles of new road, and 
1,200 bridges, in a mountainous and stormy region; Telford also 
improved several harbours, and erected many Highland churches 
and manses. 

Telford’s most important harbour work is the St. Katherine’s Docks, 
London, which were constructed with unexampled rapidity. Ie ai. 
built many bridges of considerable size and improved construction : 
but the most perfect specimen of his skill as an engineer is ‘he grev 
road from London to Holyhead, and the work connected with i 
The Menai Suspension Bridge is a noble example of his boldness i+ 
designing, and practical skill in executing, a work of novel and 
difficult character. It cros es the Menai Strait, where it connects 
Caernarvonshire with the Isle of Anglesea. The opposite shores 
being bold and rocky, allowed the roadway of the bridge to be 
100 ft. above high water mark. The main chains, sixteen in 
number, are supported on two stone pyramids above the roadway, 
the ends of the chains being secured in a mass of masonry built over 
stone arches between each of the pyramids, or piers, and the 
adjoining shores. The first stone was laid by W. A. Provis, 
resident engineer, August 15th, 1819. In 1824 the works were so 
far advanced that the only remaining difficulty was, “ How are the 
main chains to be put up?” for no precise details had up to that time 
been determined upon; which was so far an advantage that the 
engineer had the benefit of full consideration and experience, and 
many mistakes were obviated that must have happened had the 
details been settled beforehand. In the beginning of May the cast- 
iron segments and saddles were carried up to the pyramids, but it 
was not till April 26th, 1825, that the first chain was carried across. 
It was scarcely fixed when one of the men got astride it,and then 
walked over 30 or 40 yards of the middle of the chain, only 9 in. 
wide, its height being 125 ft. above the water! After the second 
chain had been put up it was found necessary to replace some of the 
bars which had been damaged, and owing to this it was practically 
ascertained that if one or more links of a chain should at any time 
be injured they could be taken out and replaced. 

During the progress of the work every piece of iron was carefully 
tested; and to prevept any injury of the metal by oxydation, each 
piece, after its strength had been proved, was cleaned, heated, and, 
while hot, immersed in linseed oil; after remaining in the oil a few 
minutes, that the pores might be filled, the bar was taken out, and 
returned to the heated stove, in which the oil was dried by a 





varnish, affording a complete protection from the atmosphere, 
The massive iron castings which are imbedded in the rock to form 
an abutment for the chains are placed upon layers of coarse flannel 


| saturated with white-lead and oil, which, with a few timber wedges, 





enables them to bear steadily against the rock. On the tops of the 
suspension towers are massive cast-iron saddles to receive the chains ; 
and between these and the cast-iron beds which sustain them are 
inserted rollers, which allow the saddles to move under their immense 
load when the chains expand or contract. The operation of raising 
the portions of the chains between the suspension towers occasioned 
much anxiety, but was accomplished without great difficulty by join- 
ing several bars from the top of each tower by a hanging scaffold, 
and elevating the intervening portion of each chain from a raft 400 ft. 
long and 6 ft. wide by means of a capstan; and to check the vibration 
oceasioned by high winds, the chains are tied together by transverse 
braces. The several chains being thus suspended, the roadway of 
oak planking, with felt and tar beneath, was bolted to the under- 
neath ; and on January 31), 1826, the mails drove over it for the first 
time. In February following repeated gales did much damage to 
the ironwork. 

The main dimensions of the bridge are—extreme length of chains, 
about 1,715 ft.; height of roadway from water line, 10u ft.; height 
of each suspending pier from road, 53 [t.; length from pier to pier, 
553 ft.; width of two carriage-ways and foot-path in centre, 16 ft. 
The sixteen chains consist each of five bars 10 ft. long; width, 3 ft. 
by 1 in., with six connecting links at each joint, which weighs about 
5U lb.; bars in cross section of chain, 80; total weight of ironwork, 
1,373,281 lb. The chains will bear without any risk 1,245°5 tons— 
more than the strain produced by the weight of the bridge itself—or 
732 1-2 tons besides its own weight. 

The thread-like appearance of the suspending rods, easily shaken 
by the wind or by the hand, the vast size and lightness of the whole, 
gave the idea of a fairy’s power having stretched a series of chains 
from the woods on the one side to the barren rocks on the other ; 
and its fairy lightness is heightened by contrast with the gigantic 
massiveness of the Britannia Bridge at about a mile distant. 

Telford left his autobiography, with an elaborate account of his 
labours of more than half a century, and other valuable contributions 
to engineering literature. He taught himself Latin, French, Italian, 
and German. He died in 1834, at the age of seventy-seven, and was 
buried near the middle of the nave of Westminster Abbey. He was 
the first president of the Institution of Civil Engineers, to whom he 
bequeathed his scientific books, prints, drawings, &c., and £2,000 to 
provide annual premiums to be given by the Council. In their 
house is a fine portrait of Telford. 

As we reflect upon the noble works which Telford left for 
posterity, we feel that the Eskdale shepherd boy duly earned 
every honour he received. 


His services have been appreciated by the public, but by the 
public alone. He received the honour of knighthood from the King 
of Sweden, but no mark of distinction from the King of England— 
no memorial from a country whose scientific eminence he illustrated, 
and whose commercial power he enlarged. By subscription of afew 
of his friends and admirers, however, a marble statue of the great 
engineer has been placed in the Islip Chapel at Westminster Abbey. 
It is from the chisel of Baily, R.A., who received for it but £1,000, a 
third of the sum usually charged for such a work, The Dean 
demanded £310 for permission to place the statue in the Abbey, but 
ng ee! lowered it to £200, which demand was acquiesced in. 
But Telford's “various works are conspicuous ornaments to the 
country, and speak for themselves as the most durable monument of 
a well-earned fame. In number, magnitude, and usefulness, they are 
too intimately connected with the prosperity of the British people to 
be overlooked or forgotten in future times, and the name of Telford 
must remain permanently associated with that remarkable progress 
of public improvement which has distinguished the age in which he 
lived.” 








PHOTOGRAPHY IN ENAMEL COLOURS. 


Mk. F. Jovperr lately read a paper, before the Society of Arts, 
“On a hew method of producing on glass, photographs, or other 
pictures, in enamel colours.” After reviewing the history of glass, 
and various modes of producing images or painting upon it, Mr. 
Joubert described his own process as follows :— 

For the purpose of producing photographic and other pictures, 
engravings, prints, devices, and designs, on the surfaces of glass, 
ceramic, and other substances requiring to be fired, and to fix the 
same thereon, I proceed in the following way:—A piece of glass, 
which may be crown or flatted® glass, being selected as free from 
defect as possible, is firstly well cleaned, and held horizontally while 
a certain liquid is poured on it. The liquid is composed of a satu- 
rated ‘solution of bichromate of ammonia in the proportion of five 
parts, honey and albumen three parts of each, well mixed together, 
and thinned with from twenty to thirty parts cf distilled water, the 
whole carefully filtered before using it. The preparation of the 
solution, and the mixing up with other ingrodients, should be con- 
ducted in a room from which light is partially excluded, or under 
yellow light, the same as in photographic operating rooms, so that 
the sensitiveness of the solution may not be diminished or destroyed. 

In order to obtain a perfect transfer of the image to be reproduced, 
the piece of glass coated with the solution, which has been properly 
dried by means of a gas stove (this will only occupy a few minutes) 
is placed face downwards on the subject to be copied in an ordinary 
pressure frame, such as is used for printing photographs. 

The subject must be a positive picture on glass, or else on paper 
rendered transparent by waxing or other mode, and an exposure to 
the light will, in a few seconds, according to the state of the 
weather, show, on removing the coated glass from the pressure 
frame, a faintly indicated picture in a negative condition. ‘lo bring 
it out, an enamel colour, in a very finely divided powder, is gently 
rubbed over with a soft brush until the whole composition or 
subject appears in a perfect positive form. It is then fixed by 
alcohol in which a small quantity of acid, either nitric or acetic, has 
been mixed, being poured over the whole surface and drained off at 
one corner, 

When the alcohol has completely evaporated, which will generally 
be the case in a very short time, the glass is quietly immersed 
horizontally, in a large pan of clean water, and left until the chromic 
solution has dissolved off, and nothing remains besides the enamel 
colour on the glass; it is then allowed to dry by itself near a heated 
stove, and when dry is ready to be placed in the kiln for firing. 

It may be stated that enamel of any colour can be used, and that 
by careful registering a variety of colours can be printed one after 
the other, so as to obtain a perfect imitation of a picture; also that 
borders of any description can be subsequently added, such as those 
shown in the specimens on the table, without any liability to remove 
or even diminish the intensity of the colour in the first firing. 

It will be easy to perceive that this mode of obtaining un image on 
glass, in an absolutely permanent substance, of any description, 
colou . or size, may prove of considerable advantage and utility for 
the decoration of private houses, and also for public buildings. 
Now that, by means of the photographic art, the most correct views 
of any object, or of any building or scene—even portraits—can be 
faithfully and easily obtained—when we see every day the results of 
the labours of photographers in ali parts of the world, in the shape of 
beautiful prints—when we can be made acquainted, without leaving 
home, with the actual costume, habitations, scencry, manners, almost 
of all countries—for instance, China and Japan, which have but re- 
cently opened their doors to European civilisation —when, through the 
same means, we are able to see, for the first time, and the learned are 
able to translate from, the graphic reproduction with which photo- 
graphy furnishes us of those early inscriptions engraved on the rocks 
in Asia, and by the Egyptians on their splendid monuments—I need 
only point out the usefulness of the mode of fixing those images, in 
an indelible manner, for ornamental as well as for scientific purposes. 

In large cities, like London, where houses are built so close to one 
another, in how many places may not the process become available, 
by enabling anyone to iutroduce, for a very moderate expense, 
pleasing or instructive images where common plain ground gless is 
now used, to shut out the sight of a disagreeable object, a dead wall, 
or an unpleasant neighbour, without diminishing the amount of light 
more than is convenient, 

In the library, fitting subjects might be introduced on the windows 
by a judicious selection of the portraits of favourite authors, or of 
famous scenery at home or abroad. In the dining-room, also, 
appropriate pictures could be selected, such as flowers, fruit, or game 
subjects, so disposed as to harmonise with the decoration of the room, 
Even for domestic purposes, for lamps, or screens, or any object in 
glass, the process will be found useful, especially on account of its 
rapidity, which will enable the manufacturer to execute and to deliver 
an order at a very few days’ notice. 


EDGE’S STEAM ENGINES. 

Tue first part of this invention by Jonathan Edge, of Bolton-le- 
Moors, is applicable to direct-action compound steam-engines, and it 
consists in an arrangement of the valves and passages by which the 
steam is conveyed to the high pressure cylinder, from the high to 
the low pressure cytinder, and from thence to the condenser, 
Another part of the invention consists in a reversing motion appli- 
cable to marine, locomotive, and other steam engines, 

Fig. 1 is an elevation in section of part of a direct-action com- 
pound steam engine to which the improvements are app'ied; Fig. 2 
is a plan of the same; Figs. 3, 4, and 5 are detached views of the 
wedge-shaped valve, Fig. 3 being a view of the face for the high 
pressiire cylinder; Fig. 4, the cut-off steam valve face; and Fig. 5, 
the face for the low pressure cylinder; Fig. 6 is a detached view of 
the cut-off or expansion valves; and Fig, 7 is the valve box. 

In Figs. 1 and 2, a is the high pressure cylinder, and 6 the low 
pressure cylinder, both of which are furnished with pistons, marked 
respectively a! and b', connected in the usual manner to the crank- 
shaft, or to the beams of the engine ; ¢, the upper passage, and d, the 
lower passage, for conveying the steam from the valves e to the 
high pressure cylinder; and c' and d' are prolongations of the pass- 
ages ¢ and d, for conveying the steam from the high pressure to the 
low pressure cylinder and from the latter to the off-pipe f, which is 
in communication with the condenser, The valves e are wedge- 
shaped, as shown in Fig. 2, and they are connected together so as 
to act simultaneously by the stem or rod e'; to the upper end of the 
valve is connected the rod e*, which has the requisite to-and-fro 
motion imparted to it by an eccentric or cam in the usual manner. 
The steam from the boiler enters the steam-chest g through the pipe 
g', shown in Figs. 2 and 7, and the quantity of steam admitted to the 
valve ¢ is regulated by the cut-off or expansion-valves h, which are 














fixedto the spindleh', These valves are moved to and fro by their 









THE ENGINEER. 


SN 


May 31,” 1861. 








SNS anon” y Soe 
PSST ESANNNNNIAH, LSS 
® 
5 


my 


Sos 


LLL LLL eg 


Uf; 
SS 


& 


SSNS /4 
SESE 8 


WIVIIITIMUMELTLYY 


TW Za 


% 


J ween § 


5 
SS 


ZL 
LLL LCE 


a~ 
YJPIITINTHLMIL/ VLA 
= 


' M 
Lal LZ __| Vp 


SAGAN ANS 20777 SSTTRNORNES TONNER 27277077 
ts RAE 


¢ jommnas 
% Ss 
4 


~~ 


OASIS AAAS 


If 
} 


N 
: N 
= 
Ss 
BSS 







FIc. Ul. 











H.AIMBAULT. 


friction on the face of the valve e, and their traverse is varied 
by hand by means of the lock nuts 42, shown in Fig. 5, or by means 
of the governor, as will be described hereafter. ‘lhe ports e? in the 
valves « convey the steam to the passages ec and d, and thence to the 
high-pressure cylinder; the ports e* in the valves e form alternately 
part of the direct passage for the steam from the high to the low 
pressure cylinders, and the ports e5 in the valves e are alternately 
opened to the passages c! and d!, to convey the steam from the low- 
pressure cylinder to the off pipe f, and thence to the condenser. 

‘he mode of operation is as follows :—High pressure steam is now 
supposed to be entering the upper part of the cylinder @ through 
the upper port ¢3 and passage c, while the steam under the piston a! 
is passing through the passage d, lower port e‘, and passage d!, to 
the lower end of the cylinder 0, at the same time the steam above 
the piston J! is escaping along the passage c!, upper port e5, and off 
pipe f to the condenser. As soon as the pistons a' and 0! arrive at 
or near the end of their strokes, the position of the valves e is 
reversed, and the steam then enters the cylinder a through the 
lower port e? aud passage d; at the same time a direct passage is 
opened for the steam above the piston a! to enter the cylinder 8. 
The cut-off valves A are held against the face of the valves e by 
the pressure of the steam, and move to and fro with the said valves 
until their motion is arrested by the lock nuts A?; consequently by 
increasing or diminishing the distance between the lock nuts, more 
or less traverse is given to the cut-off valves, and the amount of 
steam admitted to the high-pressure cylinder is thus regulated, 
Figs. 9 and 10 represent three views of the apparatus for regu- 
lating the position of the cut-off valves marked A in Fig. 6, by 
means of the governor; & is a rod connected to the ordinary 
governor of the steam engine by means of the levers &' and 
rod k#, The rod & is jointed to the plate /, which is furnished with 
shoulders, and this plate passes through a slot in the upper end of 
the rod A!, to which the cut-off valves Aare attached, as shown in 
Fig. 6; the lever m passes through an ooening in the top of the rod 
A‘, and serves to shut-ff ur open the ports in the valves e by hand, 
when requisite. The mode of operation is as follows:—As long as 
the engine is working at its proper speed, the plate 7 remains 
stationary, or nearly so, and the range of the rod A! is limited by the 
edges of the slot through which the plate / passes coming against the 
shoulders of the said plate. When the speed of the engine is reduced 
to such an extent as to cause the governor balls to collapse, the plate / 
is moved in the direction of the arrow shown in Fig. 9, thereby with- 
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od (1, and thus giving more play to the valves h, before the edges of 

tieslotin the rod A!, through which the plate /passes, comes against the 
shoulders of the plate, thereby giving more steam to the cylinder. 
The contrary action takes place when the speed of the engine is 
sufficiently increased to allow the governor balls to expand. By this 
means the speed of the engine is kept uniform notwithstanding the 
irregularities in the load. 

‘The improvements in machinery for changing the position of the 
steam valves, commonly called the reversing motion, are shown as 
applied to a marine engine in Figs. 11,12, and 13. 2 represents 
part of the shaft for the paddle wheels or other propellers, to which 
the eccentrics o and p, for working the valves, are fitted loose ; to each 
eccentric is attached a bevel wheel o! and p'; the wheel o! gears into 
the pinion q, revolving on a stud fixed to the bridle g*, which is fixed 
to the shaft », and the wheel p!' gears in like manner with the 
pinion r revolving on a stud fixed to the bridle r?; the pinions g and 
r gear respectively into the wheels g!, r!. which are cast or fixed 
together, and with the wheel s'; these three wheels q', r!,and_s!, are 
loose on the shaft n, and the wheel s! gears into the pinion ¢ fixed to 
the shaft ¢', on which is also fixed the friction pulley ¢, the circum- 
ference of which is acted upon by the break u, see Fig. 13, attached to 
the lever wu. The action of these parts is as follows:—When the 
engines are at work to propel the vessel forward, the brake wu is 
released from the pulley @, and the eccentrics o and p are 
carried round by the snugs g3 and r3 on the bridles g? and r?, 
acting on the wheels 0! and p'; the pinions g and r rotate with the 
bridles g? and r? around the shaft n, but do not revolve on their 
axes, and the pinion ¢ is turned round by the wheel s*, thereby 
turning the shaft @ and friction pulley ¢7. As soon, however, as it is 
requisite to reverse the direction of motion of the engines, the 
attendant applies the brake uw to the pulley @ to arrest its rotary 
motion; the pinion ¢ then stops the wheel s', and with it the wheels 
q' and r', When these wheels are stopped the pinions g and r com- 
mence revolving on their axes, and impart motion to the wheels 
o' p', until these wheels and the eccentrics 0 and p have performed 
about half a revolution, at which time the position of the valves has 
been reversed; the attendant then liberates the treadle lever u!, and 
the parts remain in the positions they have assumed until another 
change is required. After each change in the position of the valves, 
the wheels o! and p' come against the snugs g? and r3, by which the 
range of the valves is regulated. When the engines are in a state of 
rest. the position of the eccentrics can be altered by turning the 





drawing two or more of the shoulders on the plate from the slot in the 


pulley @ by hand. 
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Figs. 14 and 15 represent a modification of the reversing 
motion suitable for a locomotive steam engine. As many of the 
parts are similar to those described in reference to Fig. 12, they are 
marked with corresponding letters and figures of reference. In 
this instance the friction pulley ¢ is fixed to the shaft w', to which 
is also fixed the bevel wheel w gearing into the pinion v? fixed to 
the shaft v', to which is also fixed the spur wheel v gearing into the 
pinion s, which is cast with or attached to the bevel wheels g' and 
r'; the action is precisely similar to that of the machinery shown in 
Figs. 11, 12, and 13. 

Fig. 16 is a section of the valve box of a steam engine repre- 
senting a modification of the improvements in valves. _ Fig. 17 is a 
detached view of the valves. a is part of a steam cylinder; ¢ and d 
are the steam ports, and / the off port; e is the slide valve; 
g, the steam chest; and A, the cut-off or expansion valves; the 
ports e® and e§ in the valve e are separated by the partition e7; the 
expansion valves A are carried to and fro by their friction on the 
valve e, but the extent of their to-and-fro motion is limited by the 
screws h3, which pass through projections on the valves and are 
furnished with lock nuts. When the valve e is at work, the heads 
of the screws 43 come alternately against the ends of the steam 
chest g; in Fig. 16, the left-hand ports e® and e* are both covered 
by the left-hand valve A, and the steam being thus shut off is sup; 
to be working expansively in the cylinder ; but if it should be found 
desirable to cut off one portion of the steam and allow the remainder 
to enter the cylinder, then the screws A? are set further in, that is to 
say, the heads are brought closer to the valves h ; consequently, when 
the head of the right-hand screw A touches the end of the steam- 
chest g, the left-hand valve A has cut off the steam from the port e®, 
while the port e* remains uncovered, and the steam continues to pass 
through it to the cylinder. 

Tue Dublin Corporation Water Bill has passed to a second reading. 
It met with much opposition 

Gotp 1x Nova Scorta.—Some apparently important gold dis- 
coveries are announced in the letters from Halifax, Nova Scotia. 
The locality is a place called Tangier, about thirty miles east of 
Halifax and within a mile of the Atlantic coast. Two persons are 
alleged to have obtained in three days a quantity that realised £35, 
and, according to the belief of some respectable explorers, the mine 
extends for miles. The gold is in quartz, and the quality is said to 
be extremely pure 
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TO CORRESPONDENTS. 

*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 

#,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
veaders will agree with us, should be excluded as much as possible from this 
column. 

J. J. (Hanley).—Such pipes might last twenty years. : , 

M. A. A. (Birmingham.)—The illustration is in hand, and will appear in our 





next. — . Es 

FRrED.—Perhaps you might obtain the informition you require at the Austrian 
consulate, 

T. E. (Paris).—Pray, pardon. 
certainly see it in our next. . 

W. Z. (Stratford).— We had not before heard of the line. Suppose you drop 
note to the office of the company at Sligo. ; 

Cuymicus, Rees Couu. ; Lonp.—You will alter your tone and improve your 
allusions vastly, before you letters can again apperr in this journal. us 
H. 8. F.—What «a question! The French jowrnal which might Le “ best” in 

politics, might be the worst in literature and, possibly, in religion, 

T. W. (Staleybridge.)—We really do wot kaow what the jurors in that deprrt- 
ment of the Great Erhibition thought in 1851, but we are sure you will find 
Schiele’s an excellent fan. . : : i 

E. H. (Edinburgh).— We do not think there is the slightest occasion for appre- 


The illustration is in hand, and you will 





hension that Savery's contrivance in any way invalidates Giffard’s patent. 
We mentioned the matter only as a curious Jact, and we see no weed of ampli- 
Sying it. ois : 
O. G.—Any free-running iron will do for mule cylinders. Scotch pig iron will 
do, we will warrant. Any steel maker will supply good steel for mule spindles, 
There is no arbitrary proportion between the nominal aud indicated power of | 
Lancashire engines. We would be glad to see the expression “ nominal horse- 
power” dismissed for ever from engineering nomenclature. ; i 
G. L. (Tipton.)—We fear you would have difficulty in selling your invention 
before it had been provisionally protected. Whoever thought of purc hasing it 
would, of course, require to have it fully explained to han at the outset, a ad 
if he chose, as some would, to patent it himself, with or without some slight 
variation, you might not be able to prevent his doing so. You had better 


make yourself very sure that your invention is valuable before you spend a 
penny on it, and if time confirms your Faith upon that port, then you will 
be willing to apply your savings in securing a patent, aster which you may 
be able to deal with it to some advant ge. oa 

O. P. (Liverpool.)—Preswiaing the patent to which you refer to be Mr. Train's, 
awe do not believe it to be worth the parchment it is written on. The wholecon- 
struction of the American street railways has been known here for years. Mr. 
Trvin's patent is dated April 26th, 186u (No, 1,051). If you procure it. you 
will see exactly what it claims. On the 26th August, 1859. we published 
working sections of the identical patterns of rails which Mr. Train patented 
eight months afterwards. Nothing of the general system of street railways has 
ever been patented in America. We published descriptive articles, by the 
dozen, through 1857, 58, and °59, explaining the whole system, and long 
before the patent in question. , 

M. A.—Pray dismiss, at once, such erroneous notions from your mind. The 
Jirst principles of the inclined plane, or the screw, ought to convince you that 
it is impossible, by doubling the pitch, to double the speed of the vessel with a 
given power. The proportion of pitch to diameter is governed by no law, but, 
such as it is, has Leen ascertained entirely by experiment. The tendency, as 
ace before stated to you, has. for twenty years, been towards siner and finer 
pitches. Whether a coarse or a yine pitch be best, you are labouring under a 
most monstrous delusion in supposing tht, with the same power, a 40-st. pitch 
will drive a vessel twice vs Jast as a 20-ft. pitch. Very few others, we appre- 
hend, Lesides yoursely, will, on glancing at this reply, believe that it was really 
elicited by such a preposterous proposition. You, at least, will know, how- 
ever, that it is bona-fide, and we hope you will reconsider the awhole subject 
before going further. 


MEETINGS NEXT WEEK. 
INSTITUTION OF CiviL ENGINEERS.—Tuesday, June 4th, at 9 p.m., “ Pre- 
sident’s Conversazione.” 
Civ AND MECHAN(CAL ENoreers’ Socrety.—Thursday, at 74 p.m., “On 
Locomotive Steam Engine Power on Common Roads,” by Mr. C. B. King. 





Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown; each line afterwards, sixpence. The line averages 
nine words ; blocks are charged the same rate for the space they fill. All 
single advertisements from the country must be accompanied by stamps in 
payment, 

Tux Enaineer can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or & can, if preferred, be supplied 
direct from the office on the following terms j-—%® 

Half-yearly (including douhle number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
Ir credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. ‘ . <_ 
Tne ENGINEER is registered for transmission abroad, 

Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXxTON ; all other letters 
and communications to be addressed to the Editor of Tuk ENGINEER, 163, 
Strand, W.C., London. 
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PRE-RAILWAY ENGINEERING. 


THE practice of civil engineering in Great Britain begun, 
doubtless, with the existence here of settled communities. 
It is only within a century, however, that the engineering 
works of the kingdom were first conducted in a manner 
and invested with a character which would be held to jus- 
tify professional acknowledgment now. From the exclu- 
siveness, indeed, with which railway engineering has 
challenged popular attention it might, perhaps, be a 
at least by men who are hardly yet grown up in the pro- 
fession, that we had no engincering worth mentioning, 
until the railway engineers took the matter in hand. This 
view of the case would, of course, cut down the age of 
British civil engineering to a trifle over thirty years. If, 
as Robert Stephenson once remarked, the business of the 
civil engineer has, within that period, grown from a craft 
to a profession, it is not the less certain that, long before 
1830, engineering works, of which any age might be 
proud, had been executed in the kingdom; and we should 
not be surprised either, if, when the matter came to be in- 

uired into, it were found that certain of the engineers of 
a half-century ago exercised as much influence and 
authority, and carried the standard of professional dignity 
as far, in their day, as the most eminent of their successors 
have since done. It happens, for instance, that the iongest 
railway tunnel in the kingdom, as it is the longest yet 
opened for railway purposes in the whole world, was made 
and occupied as a canal tunnel, years before anyone would 
hear of steam-worked railways. We allude to the Stand- 
edge or Marsden tunnel of the Huddersfield branch of the 
Londoa and North-Western Railway, and originally cut 
for the Huddersfield Canal, the latter having been begun 
in 1794. This great tunnel is 5,550 yards or nearly three 
and one-sixth miles in length, being longer than the three- 
mile tunnel of the Manchester, Sheffield and Lincolnshire 
Railway, between Woodhead and Dunford Bridge. Next 
to the Standedge tunnel, that of the North Kent Railway, 
through the chalk near Rochester, may be mentioned as 





being absolutely the largest, although not the longest, rail- 


way tunnel yet opened. It is 2} miles in length, or near] 

half a mile longer than the Box tunnel, and it has a consi- 
derably greater cross-sectional area, being 39 ft. high and 
35 ft. 6 in. wide, whereas the Box tunnel measures 
36 ft. 6 in. in height and 36 ft. in width. The Rochester 
tunnel, it will be remembered, was opened, almost half a 
century ago, for the Thames and Medway Canal, and has 
only been occupied within a comparatively short time for 
railway traffic. Railway construction, it is true, does not 
always present its greatest difficulties nor call for the most 
surpassing skill in tunnelling operations, but the cutting of 
fifty miles, more or less, of canal tunnels, and that, too, 
from thirty to seventy years ago, is something, at least, to 
show thst there were skilful engineers in plenty before 
there were railways. Thus, besides the two great canal 
tunnels, already mentioned, there was the Sapperton or 
Tarlton tunnel, 22 miles long, on the Thames and Severn 
Canal; the Pensax tunnel, 2 miles and 330 yards long, 
besides the Sousant tunnel, 1,250 yards long, on the Leo- 
minster Canal; the Lapal tunnel, 2 miles and 256 yards 
long, and the Dudley Woodside tunnel, 1 mile and 1,166 
yards long, on the Dudley Canal; the Blisworth tunnel, 
1$ miles long, and the Nene tunnel, 1 mile and 285 yards 
long, on the Grand Junction Canal; the Ripley tunnel, 
1 mile and 1,206 yards long, on the Cromford Canal ; the 


| Harecastle tunnel, 1 mile and 1,166 yards long, on the old 


Birmingham, now Grand Trunk, Canal; the Harthill 
tunnel, 1 mile 1,090 yards in length, on the Chesterfield 
Canal; the Westheath tunnel, 1 mile and 940 yards long, 
on the Worcester and Birmingham Canal; the Norwelham 
tunnel, 1 mile 886 yards long, on the Tavistock Canal ; 
two tunnels, respectively 1 mile 432 yards, and 1,320 yards 
long, on the Hereford and Gloucester Canal; the Foul- 
bridge tunnel, 1,640 yards long, on the Leeds and Liverpool 
Canal; the Fenny Compton tunnel, 1,188 yards long, on 
the Oxford Canal, and, both on the canals already 
named and on others, a very great additional extent 
of tunnelling. These heavy works must, in many cases, 
have been attended with difficulties requiring great in- 
vention, skill, and perseverance. The contingencies of bad 
foundations and difficulties of site could hardly have been 
less in carrying out a system of 2,500 miles of canals than 
those which have attended the making of the same 
length of railways. There is a canal embankment, 90 ft. 
high, in the valley of the Boyne; there are others 80 ft. 
high on the Macclesfield Canal. Telford carried out em- 
bankments to a vertical height of 75 ft. in the approaches 
of the Pont-y-Cysyllte aqueduct, and there is an embank- 
ment 60 ft. in height, and 1,256 yards long on the Leeds 
and Liverpool Canal, at Burnley. The mere magnitude 
of some of the canal works might challenge a comparison 
with many of the heaviest isolated undertakings of rail- 
way construction. Thus, in improving the line of the 
Birmingham Canal, between Birmingham and the collieries, 
Telford took out of a cutting, 2 miles long no less than 
1,697,000 cubic yards of earth. There are but few gashes 
which engineers have yet inflicted upon ‘the earth’s sur- 
face exceeding in extent this single incision. The Deep- 
field cutting on the same canal is 90 ft. deep, and 1,000,000 
yards of “stuff” were taken out of it, besides 370,000 
yards in another cut between Smethwick and Birmingham. 
On this line, too, are several brick skew bridges, some 
of which are more than 50 ft. span, a fact to which we 
allude only because some blundering reviewer, a few years 
ago, recorded the assertion that skew bridges were first 
made by the railway engineers. There are, indeed, stone 
skew bridges of great obliquity standing in Spain, where 
they wore built by the Romans. Continuing our attention 
to the larger works on the British canals, we need only 
glance at Telford’s stupendous aqueduct, with cast-iron 
trough, at Pont-y-Cysylite, a work which for magnitude 
and boldness is even yet, surpassed by but a comparatively 
small number of railway structures. This aqueduct of 
nineteen spans, of 52 ft. from centre to centre of piers, 
is 1007 ft. long, and 130 ft. high. Its cost was but 
£47,018. The Ceiriog aqueduct, 710 ft. long and 70 ft. 
high, is another extensive work. Rennie’s aqueduct of 
five 70 ft. arches, and 51 ft. high, over the Lune, that, 
also, 60 ft. high, where the Lancaster Canal crosses the 
Leeds and ve Canal; the Peak Forest Canal 
aqueduct, 90 ft. high, and having three 60 ft. arches 
over the Mersey ; the Crebar aqueduct 600 ft. long, and 
60 ft. high, on the line of the Tavistock Canal; the 
Kelvin aqueduct of the Forth and Clyde Canal, 429 ft. 
long, and 65 ft. high; the Edinburgh and Glasgow Union 
Canal aqueduct, 80 ft. high, over the Almond river, and 
many others might be cited in this connection. The 
immense hydraulic works on the Caledonian Canal, in- 
cluding the eight connected locks near Loch Eil, each 
180 ft. long and 40 ft. wide in the chamber, will ever 
be famous, notwithstanding that they are but the monu- 
ments of a ruinous commercial speculation. 

Turning altogether from canals, it may be borne in 
mind that some of the most magnificent bridges in the 
kingdom were completed long before railways were begun, 
while several others, including London and Chester bridges, 
were opened within three years after the Liverpool and 
Manchester line. With two or three exceptions, as Hunger- 
ford and Chelsea bridges, all the suspension bridges in the 
kingdom were opened some years before railway engineering 
was recognised as a branch of the profession. So with 
many of our principal docks and harbours, a large number 
having been completed before the advent of railways. 

These particulars, whatever interest they may have in 
themselves, may serve to correct a presumptuous feeling 
often disclosed in certain engineering circles, which would, 
by implication, if not by formal pretension, appropriate 
to ro engineers all the deur of modern en- 
gineering. We shall not, for one moment, we hope, be 
thought desirous of underrating the magnitude or merit of 
our railway works, which, indeed, can need no acknow- 
ledgment here, but the distinction is nevertheless just, 
that, with the exception of the iron rails, the locomotive, 
and wrought-iron bridges, railways have added hardly 
anything to the varicty of engineering constructions, and 
it is a fact that our earlier practice had made us familiar 
with the execution of works which rivalled, if they did 





not surpass in mere magnitude, anything since achieved « 
in railway-making. It is, we one Tdiepenshe to 
return often to the times and practice of the earlier 
engineers, in order to estimate rightly the character of 
what we are so much in the habit of regarding as exclu- 
sively railway engineering. For bold and judicious con- 
ception, careful elaboration, and admirable execution, many 
of the pre-railway works still stand unrivalled. 


LOW PRESSURE NON-CONDENSING ENGINES. 


WE should not care to risk an estimate of the number of 
non-condensing engines at work in the kingdom, at pressures 
intermediate between 20 lb. and 30 Ib. per square inch. 
We fully believe, however, that, had these consumptive 
creatures been counted in the census,their number would 
have taken everybody by surprise. In the mining districts 
they form a numerous community, the afflicting asthmatic 
wheeze of the individual members—as they cough their 
weak but vital steam away in the murky air—accumulating 
in a roar of pulmonary protestation against the engineeri 
folly of the ew pressure non-condensing practice. Wi 
only 25 lb. pressure per square inch on one side of the 
piston above that of the atmosphere on the other, three- 
eighths of the steam are thrown away. For the real or 
total pressure of the steam which marks 25 lb. on the 
gauge is nearly 40 Ib.,15 of which go, at every stroke, to 
expel the air behind the piston ; whereas, with condensa- 
tion, this air would never have found its way in. To extend 
this view of the case, let it be borne in mind that steam of 
atmospheric pressure, admitted to a non-condensing engine, 
would impart no motion whatever. And if the engine 
were set in motion by independent means, and this foggy 
feebleness then sent into the cylinder, the result would be a 
dead loss of all the steam so admitted, and which, 
notwithstanding its helplessness, would have cost as much 
in its birth and nursing as the same weight of good, 
vigorous vapour, at a pressure of a dozen atmospheres. 
With condensation, steam of even less than atmospheric 
ee could be worked with a very fair rate of economy. 

Ve have seen engines at work with an expenditure of coal 
not exceeding 5 lb. per hourly horse-power, when the 
gauge-cocks and cylinder-cocks, on being opened, took in 
air instead of letting out steam ; and when, to have turned 
the exhaust steam into the open air instead of the con- 
denser, would have brought up the engine “ all standing,” 
even when running light. 

The most economical of all engines are, of course, high 
pressure condensing engines, and, next to these, high 
——— non-condensing engines. Low pressure con- 

ensing engines stand third in the scale of economy, 
while low pressure non-condensing engines are, of all, the 
most wasteful and inefficient. To start with a controlling 
fact, steam of 20 lb. pressure, worked without condensation, 
cannot be profitably cut off earlier than at seven-eighths of 
the stroke, inasmuch as experience has, we believe, fully 
demonstrated that an earlier suppression, under such cir- 
cumstances, is attended with an amount of condensation in 
the cylinder sufficient to neutralise ‘all advantage from 
expansion. Now in high pressure engines, with or without 
condensers, and also in low pressure condensing engines, it 
is known that early suppression and woe seman. expansion 
may be made to yield very economical results. In loco- 
motives, with an evaporation of but 8 lb. of water 
pound of coke, eight-fold expansion has, in a considerable 
number of recorded cases, reduced the expenditure of coke 
to 24 lb. per hourly horse-power; and, indeed, in some 
cases a minimum of 2 lb. has been reached. Even the 
portable ——e engines, which ten or twelve years 
ago burnt their 12 Ib. to 15 lb. of coke per horse-power 
hour, have been brought to work with something uni 
44 lb., and that, too, with but 60 Ib. steam under their 
safety-valves. 

In the last annual report of the Manchester Association 
for the Prevention of Steam Boiler Explosions, Mr. Harman, 
the late chief inspecting engineer, gave particulars of the 

rformance of 108 steam engines from which he had taken 
indicator diagrams during the year. Sixty of these were 
ordinary condensing engines, nine were non-condensing, and 
thirty-nine were “ compound,” or high and low pressure con- 
densing engines. Of four condensing engines, working 
with steam of 15 Ib. and under per square inch, and exert- 
ing, together, 203 indicated horse-power, the average con- 
sumption of coal per hourly horse-power was 8°3 Ib. ; thirty- 
five condensing engines, worked with steam of between 
16 lb. and 30 Ib., and exerting an aggregate of 4,228 
indicated horse-power, burnt 5°8 Ib. coal on the average. 
This, too, was the hourly rate of nineteen condensin 
engines, working with steam from 31 Ib. to 45 lb., xm | 
exerting, in all, 2,480 indicated horse-power. Two con- 
densing engines, working with steam of from 46 lb. to 
60 lb., and exerting 79-horse power, burnt an average of 
4°5 lb.coal. Of all the ordinary condensing engines, the 
worst burnt 9°8 Ib., and the best 3-4 lb. coal per hourly 
horse-power. A non-condensing engine, working steam 
between 16 Ib. and 30 lb., and exerting 15-horse power, 
burnt 11-9 lb. Five other non-condensing engines, work- 
ing steam of between 31 lb. and 46 lb., and exerting 332- 
horse power, burnt an average of 9:4 1b. Three other non- 
condensing engines, working with steam of between 46 Ib. 
and 60 Ib., and exerting, in all, 194-horse power, burnt 
68 lb. The most economical of all the non-condensing 
engines burnt 5:1 lb. per hourly horse-power, or, rather, 
that quantity of fuel was expended, being burnt under the 
boilers. The compound engines werlied with more 
economy, those supp ied with steam at the higher pressures 
making the best show in the table. The worst result with 
this class of engines was 8 lb. coal—the best, 3 lb. Mr. 
Harman supplied a table also, classifying the condensing 
engines according to the period at which the steam was 
cut off on each stroke. Of fifteen condensing engines, 
working steam of from 16 Ib. to 30 lb., and exerting an 
aggregate of 1,572-horse power, the average expenditure of 
coal, cutting off at less than one-fourth stroke, was 5°7 Ib. 
Sixteen condensing engines, working within the same 
range of pressures, and exerting 2,429-horse power, but 
cutting off at from one-fourth to one-half stroke, burnt an 


average of 6 Ib. coal. as did also four condensing engines, 
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» working at the same pressure, but cutting off later than 
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half-stroke. Of condensing engines working steam of less 
than 15]b., and cutting off at between one-fourth and one-half 
stroke, one burnt 6°8 lb. coal ; end with two others, in which, 
with less than 15 lb. steam, the point of cut oft was later 
than half-stroke, the consumption of coal was 9°8 lb. per 
hourly indicated horse-power. Six condensing engines, 
working steam of from 31 1b. to 451b.,exerting 878 indi- 
cated horse-power, and cutting off carlier than one-fourth 
stroke, burnt 5 lb. coal. Thirteen condensing engines, 
working within the same range of pressures, exerting 1,605- 
horse power, and cutting off between one-fourth and one- 
half stroke, burnt an average of 5:8 Ib., the lowest rate of 
consumption being 3°6 lb. ‘Two condensing engines, work- 
ing steam between 46 Ib. and 60 lb., exerting 80 indicated 
horse-power, and cutting off earlier than one-fourth stroke, 
averaged 4°5 lb. The — result with each class of 
engines was that, the hig er the pressure of the steam, and, 
correspondingly, the earlier the suppression, the greater the 
economy. The low pressure non-condensing engines, to 
which we have already referred, have been known to burn 
15 lb., 20 lb., and,in some instances, upwards of 30 Ib. of 
coal per hourly indicated hcrse-power. ; 

Messrs. York and Co., the well-known railway and 
engineering contractors, have lately issued a noteworthy 
circular, in connection with the high pressure steam gene- 
rator known as Benson’s, which they are now introducing 
into extensive use. For the first time, so far as we are 
aware, a merely business circular is made to convey a vital 
engineering and commercial distinction between the non- 
expanding high pressure and non-expanding low pressure 
systems. Believing the tables contained in the document in 
question to have an important engineering interest, we 
have transcribed them into another column of our present 
number. A boiler with 44 square feet of grate area is 
shown to be capable—when generating steam of 140 Ib. 
pressure above the atmosphere, this steam being moderately 
superheated and cut off at one-sixth stroke—of exerting 
252 indicated horse-power ; whereas, when burning the 
same fuel, and evaporating the same weight of water into 
steam of 20 1b., to be cut off at seven-eighths stroke, the 
indicated power is but 63 horses. We have gone carefully 
over the calculations involved in these tables, and we 
believe that full practical allowance has been made for con- 
densaticn in the cylinder, and for every contingency likely | 
to affect the result. Theoretically, and disregarding the | 
loss of steam in ports and clearance, the same weight of | 
steam which at 20 Ib. would fill seven-eighths of the length 
of a given cylinder, would at 140 Ib. fill nearly one-fourth | 
of the same length. Messrs. York and Co. have, however, | 
made a considerable allowance for all practical deductions, 
and instead of between five and six times the power, when 
working at high pressure, they show a gain of four-fold as | 
compared with generating low pressure steam, to be worked 
at full stroke and without a condenser. In other words, 
with the same boiler, the same quantities of coal and water, 
and the same labour in firing and attendance, four times as 
much power may be utilised from high as from low pressure 
steam. The comparison depends, of course, upon the 
incident of non-condensation in each case. With a con- 
denser the aspect of the case would certainly be consider- 
ably modified, although the extreme high — would 
still be very much more economical—perhaps twice as | 
much so—as the steam of 20 Ib. Were it not for the 
notorious existence of great numbers of low pressure non- | 
condensing engines, such a comparison would be specious | 
at the best, but as it is, it is warranted by undeniable facts. 
One objection to high pressures has been in the danger 
supposed to attend them. In the case, however, under 
notice, a boiler has been found which, whatever may be its 
other merits, or even its demerits, a be exploded with | 
perfect safety, and, indeed, with but little inconvenience in | 
consequence, in every part at all liable to explosion. The | 
want of a boiler perfectly safe under the highest pressure 
has long been a Laldonlen, and the fact, as we believe it | 
to be, that this want has been at last supplied, leads us to 
anticipate a rapidly extending introduction of the system 
of high pressure expansive working, either with or without 
condensation. 





LITERATURE. 


A Treatise on the Steam Engine. By Jonn Bourne. 
[Secon Norice.] 

AN engineer, surely, might as well possess the substance 
of modern knowledge respecting matter and force. It is, 
at the least, satisfactory to know in what light they stand 
under the test of modern inquiry, even if, after all, the 
conclusions should happen to be inferential rather than 
demonstrable. The isardont handed man of prac.ice might 
be willing to admit that the consideration of matter and 
force does, in some way, underlie the philosophy, and, 
through that, the practice of steam engineering. Mr. 
Bourne (and he is an uncompromising man of practice) 
takes our view of the case, an considers a certain amount 
of philosophical abstraction worth while in a volume for the 
drawing-office and the abbreviated book-shelf of the work- 
ing engineer. On pp. 45 and 47, however, after stating 
the variotis speculations of Newton, Faraday, and the 
American tiksushan, Dr. Hare, respecting the abstract 
nature of matter, the author of the “ Treatise” under 
review is compelled to drop the whole subject, not even 
venturing a stray comment on the hostile theories ad- 
vanced, much less a despairing effort towards their recon- 
ciliation. As far, however, as the reader is furnished with 
material for comparison, the Newtonian hypothesis, 
adopted by Dalton, of ultimate, indivisible atoms of 
matter, surrounded by atmospheres of force, has decidedly 
the best of it. The notion that matter consists of an 


aggregation of centres of force, as inferred from Boscovich’s 
and karaday’s considerations, is, certainly, embarrassing, 
inasmuch as it would naturally suggest the conclusion that 
all matter must have the same physical properties, or rather 
that, instead of upwards of fifty elements, there could be 
but one. It is hardly handsome treatment, on the part of 
an author, to leaye us in such a predicament, exposed, in 





fact, toa raking fire of authorities on both sides, without 


giving us a plausible conclusion to cling to. We can only 
retreat, under a flag of truce, to the side of Newton and 
Dalton, believing as we do that their teachings will afford 
us the most secure shelter. The next chapter, headed 
“Cause of Gravity,” is most bewildering, imasmuch as, 
without a single reference to the Great Cause, it attempts to 
account for a cause by a reference to certain manifestations 
of force. The first half-column of this chapter is as inge- 
nious as certain so-called perpetual motion machines, and, 
to our mind, as inadequate to convey a notion of how force 
can create itself. Mr. Bourne says :— 

It appears to be very probable that the attraction of gravity is due 
(Our own italics.—Ep.) to a certain species of motion communicated 
from the attracting to the attracted body, and matter may be capable 
of existing without this motion, or, in other words, there may be an 
imponderable matter, as well as a ponderable. If there be an ether 
pervading space, as appears to be the case, it may either be impon- 
derable or may be only vastly attenuated, but still possessed of 
weight. It may also be that the ether is the foundation of the 
material universe, and that the light of the sun, by communicating 
motion to it, causes a certain portion of it to acquire that species of 
motion which produces gravity. If this be so, the particles of the 
etherial atmosphere contiguous to the earth will be attracted by it 
to constitute our atmosphere, but a large part of heat and light 
radiated by the sun, and, in fact, nearly the whole of it, will return 
to the sun, in the form of particles of matter gravitating towards 
it. These particles, when they approach near the sun, will have 
acquired such an immense velocity as to be capable of producing 
heat and light by the rapidity of their motion, which heat and light 
may be the source of the sun’s heat and light. 

Indeed! We will not charge Mr. Bourne with having 
originated this slip-shod disquisition, but we must hold 
him accountable as endorser. If gravity “is due” to a 
certain species of motion, to what is this motion due—eh ? 
If, again, the light of the sun, “communicating motion to 
the ether, &c.,” causes gravity, how on earth, or on the 
sun, can that gravity cause or be the source of the sun’s 
heat and light? And are the sun and earth constantly 
growing larger by the continued attraction of ether, “the 
foundation of the material universe ?” If there be anything 
in this remarkable conjecture, the sun and our favourite 
planet must be laying up ether at a great rate. If 
this kind of enervated guess-work is to obtain favour, we 
shall soon return to the invention of perpetual motions. 
We would not, for our right hand, pen a blasphemous 
sentence, nor for gold print an indecorous one; but we 
may assure Mr. Bourne that we would, with reverence, 
behold, if we could, the mysterious agency with which 
God in His power directs the Universe, and in the same 
spirit we will dismiss with scorn such sterile speculations 
as those above quoted, wherein an effect is indolently 
invested with what can only be an omnipotent cause. Let 
us have no more chapters, no more trash, on the “ cause of 
gravity,” for it is just as inapproachable as the cause 
of matter. No one, we should suppose, could fail to bear 
in mind that all hypotheses in such matters are necessarily 
incapable of demonstration, an incapability, indeed, which 
attaches to the Atomic theory—a hypothesis which, in one 


| light, may be looked upon as the basis of modern chemistry. 


The Atomic theory has, however, a consistent relation to 


known facts, while the hypotheses as to the origin (!) of 


force have no bearing upon any fact whatever. They have 
no useful induction ; they revolve in a circle in which the 
same facts, even distantly approached, are for ever left 
behind. We by no means object to the suggestion—and 
certainly not to the proof, if it can be had—that certain 
agitations pervade the molecules of matter; but such 
a phenomenon, whether suggested or proved, must take its 
proper place as a phenomenon merely, and not upon any 


| consideration as a cause. 


Passing on to the nature and eternity (or, as it is 
otherwise called, the conservation) of mechanical power, 
Mr. Bourne’s observations are quite in accordance with the 
best present knowledge of those subjects. On the nature 
and laws of motion he has given a most practical and 


| valuable disquisition, placing in a clear light for the 


observance of engineers those principles which control the 
movements of all mechanism. In respect of heat, we are 
glad to see, for the first time, in a work on the steam- 
engine a suitable protest against the use of the meaningless 
term “latent heat.” We have had occasion some time 
since to quote the observations of Leslie and Dalton upon 
this ante-chemical epithet, and we have felt assured 
that the time would come when engineering authors would 
insist upon its — from the vocabulary of science. 
We might as well speak of latent light, latent gravity, 
latent cohesion, or latent existence, as of latent heat. If a 
cubic foot of steam of 100 lb. pressure be let into a space 
of 10 cubic ft., we do not perplex ourselves and others by 
allusions to “latent pressure ;” nor is there anything to 
which we need apply the term “latent,” when the heat 
pervading a mass of water overcomes the attraction of its 
particles for each other, and, separating them to con 
siderable distances, occupies the enlarged space so 
provided, and without any increase in its intensity, or as 
we call it, temperature. We do not, however, think that 
Mr. Bourne has drawn a proper distinction between 
sensible and so-called latent heat. He says :— 

The term (latent heat) however, is a bad one, as the obvious 
explanation is that heat is capable of producing two distinct effects; 
the one an elevation of temperature with the same volume, and the 
other an augmentation of volume with the same temperature; and 
these effects are equivalent and convertible. 

We do not think that any instance has ever been known 
wherein heat has wrought the miracle implied in the 
statement of the first of these effects. Heat, into whatever 
body it may enter, invariably enlarges its volume, providing 
the actual state of the body is not changed, as in liquifying ice. 
We presume, of course, that Mr. Bourne reserves his refer- 
ence to augmented volume for the sudden and extensive 
augmentation which occurs at the moment when heat 
overcomes all the attraction existing between the neigh- 
bouring particles of matter. Dalton insisted, as we think 
every one must upon reflection, that the specific heat of 
bodies increased with their temperature; that a greater 
absolute amount of heat was required to raise water from, 
say 200 deg. to 201 deg., than from 50 deg. to 51 deg. 
We have never believed in the exact precision of Joule’s 
equivalent, which, supposing it to apply to the elevation of 





the temperature of 1 lb. of water from 60 deg. to 61 deg., 
would be too great for an elevation from 32 deg. to 33 deg. 
and too little for an elevation from 211 deg. to 212 deg. 
As long as heat is allowed to enter a body it increases both 
its temperature and volume, the latter in a remarkable 
degree at the moment when the inter-atomic attraction 
of the particles of the body is overcome. But with every 
increase of volume the quantity of heat required to impart 
an additional degree of temperature is, to-some extent, 
increased. 

The tables of specific heats, on pp. 71, 72, 73 and 74, are 
extended beyond all need; and when, whether by a 
misprint or otherwise, the specific heat of water is given as 
1-0080, we are almost tempted to ask what is meant by 
specific heat. We suppose it to be the actual quantity 
of heat which a given weight of a body contains at a given 
temperature, the heat contained by the same weight of 
water at the same temperature being always 1, with as 
many ciphers at the right hand of that unit as may be 
thought ornamental. 

The part treating of combustion nowhere diverges from 
the well-settled principles governing that phenomenon. 
The subject might have been better “ put,” however, and 
had it been, much more advantage would have accrued to 
a majority of those who are destined to read Mr. 
Bourne’s book. We think that he shows very fre- 
quently throughout his writings a contempt for popular 
explanation; but Mr. Bourne must see that, however 
appropriate the technical style may be in dealing with 
practical subjects before practical men, these same men 
must be addressed in the simplest and most suggestive 
terms when it is attempted to impress abstract scientific 
truths upon them. Whoever could fashion Euclid into 
romance would impart a tremendous impulse to the spread 
of geometrical knowledge. We do not say that such read- 
ing would, as arule, produce profound geometricians, but 
it would at least promote a very useful acquaintance with 
the subject. Mr. Bourne’s essay on combustion is, no doubt, 
more readable than Euclid, but Mr. Williams’ rises to a 
positive sensation. There are thousands of the craft in the 
land who have become familiar with H, O, and C, and 
their many combinations, through the apostolic labours of 
Mr. Williams, whereas had these men no help but in the 
crystallised and opaque facts of Mr. Bourne, they might have 
remained as ignorant of combustion as the sooty acrobats 
who remove its carbonaceous refuse from our chimneys. 


Sutpaurte Acto.—The Dictionnaire de Médecine Industrielle of 
MM. Barreswil and Aimé Girard, a work of great merit, which has 
just appeared, and counts among its contributors such men as 
MM. De Luca, Balard, Girardin, Sainte Claire-Deville, &c., gives 
some interesting details concerning the latest improvements in the 
manufacture of sulphuric acid, of which powerful agent several 
millions of gallons are annually consumed in Europe. According 
to the usual system a quantity of sulphur is burnt in contact with a 
current of air, by which means it is converted into sulphurous acid, 
which, together with a quantity of nitric acid provided elsewhere, 
passes into a series of leaden chambers of considerable dimensions, 
where, by various reactions, the sulphuric acid is definitively formed, 
ready to be delivered to the trade. One of the most important 
improvements is that which consists in roasting the sulphurets of 
iron, copper, or lead, to extract their sulphur, instead of consuming 
sulphur in its pure state. M. Frémy has invented another 
process; that of decomposing the sulphate of lime or common 
plaster by silica, or, in other words sand, A mixture of plaster and 
sand, exposed to a strong red heat, is transformed into a silicate of 
lime, while the sulphurous acid required for the formation of sul- 
phurie acid is evolved, together with oxygen. But the latest and 
decidedly the most curious improvement is that imagined by 
M. Schank, who mixes together equal quantities of chloride of lead 
and sulphate of lime; by double decomposition, these substances 
are transformed into chloride of calcium, which is soluble, and sul- 
phate of lead, which, being insoluble, falls to the bottom of the 
vessel. This precipitate is collected and washed, and then treated 
with an equal quantity of hydrochloric acid; again a change takes 
place: chloride of lead is formed again, to serve for a new operation, 
while the remaining liquid is weak sulphuric acid obtained direct, 
which has only to be concentrated to become fit for use. In this 
method, therefore, the only substances lost are sulphate of lime and 
hydrochloric acid, the cost of which is trifling, while the chloride of 
lead is regenerated and may be used again. 

CuatHam Dockyarp.—The enlargement of Chatham Dockyard, 
which the Government has determined on carrying out, will involve 
the expenditure of nearly £1,000,000 sterling. The proposed in- 
provements will necessitate the enclosure of a considerable tract of 
land on the eastern side of the dockyard, and adjacent to St. Mary’s- 
creek and island, the whole of which is now the property of the War 
Department, a special Act of Parliament having been applied for for 
that purpose. On the channel side of St. Mary’s Island three large 
basins will be constructed, each connected with the other by locks. 
The largest of these basins will cover an area of 30} acres, with a 
length of 1,850 ft. on its least side, and a breadth of 700 ft., with a 
depth of 30 ft. at neap tides. The basin will be connected with the 
river by two locks, each 500 ft. in length, and will communicate with 
the smallest of the three basins, which will have an area of 7 acres, 
with a length of 70 ft.,and a breadth of 430 ft. The third basin 
will communicate with the river, the entrance lock being opposite the 
powder magazines at Upnor Castle. Its area will be 22 acres, and 
greatest length 1,550 ft., with a depth of 30 ft. at neaps. Communi- 
cating with this basin will be five large docks, each capable of dock- 
ing the largest line-of-battle ship in the service, three of the new 
docks being each 500 ft. in length, and the other two somewhat 
smaller. The estimate for the materials to be purchased for con- 
structing the locks, basins, and docks, including the hired labour 
necessarily required, is £500,000. Adjacent to the new basins it is 
intended to erect a steam-factory at an expense of £180,000, exclusive 
of machinery. This factory will include fitting and erecting shops, 
foundries, storehouses, and a large covered area. The sum of 
£85,000 is also to be expended in completing the river wall and 
embankment on the sea side of St. Mary's Island, including coffer- 
dams for executing the work within, free from water. The river 
Medway, for some distance below the dockyard, will also be deepened 
to form achannel 600 ft. wide and 27 ft. deep at half tide, which will 
give 31 ft. at neaps and 35 ft. at springs, so as to enable large line-of- 
battle ships to ascend the river to Chatham Dockyard, which they are 
at present unable to do without some risk, in consequence of the 
gradual lessening of the river's depth by a process silently going on 
for some years past. The probable expense of dredging the river 
below the entrance locks of the new steam basins, so as to obtain the 
mean depth of 27 ft. at half-tides, is estimated at £45,000; but, 
owing to the magnitude of the work proposed to be accomplished, 
and the accumulation of soil in the channel-way of the river, the 
outlay will, doubtless, be considerably more. A sum of £82,000 will 
also be expended in building additional wharves, and in erecting 
bridges, caissons, bollards, culverts, &c. In consequence of the 
extensive nature of the improvements to be effected at Chatham 
Dockyard, the works are expected to be in progress several years, 
and when the whole are completed that establishment will be one of 
the most complete as well as extensive of any of her Majesty's dock- 
yards, 
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THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 


523. FREDERICK TOLMNAUSEN, Boulevard Bonne Nouvelle, Paris, ‘‘ A new or 
improved machine for gathering and binding the sheaves or gavels of corn 
or other harvest produce, applicable to harvesting machines. —A com- 
munication from Philippe Durand, Esq., Boulevard Bonne Nouvelle, 
Paris.—Petition recorded 1st March, 1861. 

873. ABRAHAM TWEEDALE, South Cottage, Healey, Jousy TWEEDALE, Healey 
Hall, and SamveL TayLor, Rochdale, Lancashire, ‘‘ Improvements in 
temples for looms.”—Petition r corded 9th April, 1861. 

1032. GEORGE BaRTHOLOMEW and WILLIAM Bissett, Hoxton-square, 
London, ‘‘ Improvements in portable fountains.”—Petition recorded 25th 
April, ir6l. 4 

1083. JouN Sickies, Gracecharch-street, London, “ Improvements in 
sewing machines.” — A communication from W. Cleaveland Hicks, 
Boston, U.S.—Petition recorded 1st May, 1861. - 

1110. ALEXANDER ForBEs Rutnp, Norfolk-place, Lower-road, Islington, 
London, ‘‘ Improvements in the fastenings of brooches, pins, and other 
articles of jewellery, which fastenings are also applicable to other 
articles.” —Petituon recorded Sr May, 1961. 

1140. Georce Henry Euuis, New Malton, Yorkshire, ‘Improvements in 
apparatus for cleaning boots and shoes, which are also applicable for 
cleaning knives, forks, plate, and other articles.” 

1142 Joun Drew, Hatton-garden, London, ‘Improved apparatuses to be 
employed for supporting structures, while inserting girders therein.”— 
Petitions recorded wth May, 1860. 

1157. Josepn Pickett, Chisweil-street, Finsbury, London, ‘ Improvements 
in covering or partially covering the sticks and handles of whips and 
yarasols, as also various other articles, with flock, and producing 
ornamental effects thereon.” 

1159. Tuomas Exce, jun., Manchester, ‘‘Certain improvements in ma- 
chinery for combing wool, cotton, and other fibres.” 

1161. JEAN Tuomas Masstavux, Nouzon, France, ‘‘Improvements in the 
manufacture of nails, and in apparatus used thereby.” 

118. Raovt BerNarD, Bordeaux, France, ‘* Improved means of catching 
flies.” 

1165. JozEru Fitter, Birmingham, Warwickshire, “A new or improved 
table expander.” 





1167. WitutAM Wuieatcrort Harrison, Sheffield, Yorkshire, ‘ Improve- | 


ments in tea and coffee urns, coffee-pots, and othe? vessels for similar 
purposes.” 

1169, Pam. Hexry WILLIAMS, Bristol, “ Improvements in the adaptation 
of plates of iron and other metal in the construction of dwelling-houses, 
fences, parts of carriages or vehicles, and in other structures or construc- 
tions.” 

1170. Henry Sway, Hammersmith, London, “ Improvements in lubricating 
apparatus for lubricating the journals and bearings of shafts and other 
frictional surfaces of machinery.”—Pititions recorded 8th Maw, 1861. 

1171. Joun Yeapoy, Lancashire-hill, near Stockport, Lancashire, 
provements in the manufacture of healds.” 

1172. CuarLes Lenyy, Croydon, Surrey, ‘‘ Improvements in carriages.” 

1173. Georee Carrer, Blackburn, Lancashire, ‘An improved thermo- 
metrical fire alarum and extinguisher.” 

1174. Joun Stewart, Glasgow, Lanark, N.B., 
manufacture of cards for jacquard weaving. 
Louis Joseph Fillion, Grougis, Aisne, France. 

1175. Josep Burcu, Cragg Hall, near Macclesfield, Cheshire, ‘* Improve- 
ments in constructing and in machinery or apparatus for propelling 
ships and vessels.” 

1176. FERDINAND STERN, Cannon-street West, London, ‘‘ Improvements in 
fastenings for porte-monnaies, pocket-books, cigar-cases, and similar 
articles."—A communication from Siegmund Rothschild, Offenbach, 
Grand Duchy of Hesse Darmstadt. 

1177. Joun Henry Jonnson, Lincoln’s-inn-fields, London, *‘ improvements 
in the decoloration and disinfection of liquids, and in the apparatus to be 
employed therein, which improvements are also applicable to the manu- 
facture or production of drying oils.”—A communication from Louis 
Bouton, Paris. 

1178. Henry Cater, The Grove, Southwark, ‘‘ Improvements in the con- 
struction of steam boilers.” 

1179. Isaac Merritr Singer, New York, U.S., “‘ An improved feed motion 
for sewing machines.” 

118”. Husert ALLEN, Birmingham, Warwickshire, ‘ An improvement or 
improvements in and applicable to gloves.” 

118!. Joun BrowninG, Minories, and WILLIAM CROOKES, Mornington-road, 
London, “‘ Improvements in spectrum cameras.” 

1182. Joun Patterson, Wood-street, London, *“ An improvement in neck- 
ties."—Petitions vecorded 9th May, 1861. 

1184. WiLuiAM Parsons, Scotland-street, Joun Downe, Gloucester-lane, 
and Joux Dow.ine, jun., Gloucester Cottages, Brighton, Sussex, ‘ Im- 
provements in railway and other passengers’ tickets.” 

185. Tuomas Lone JAcKSON, Mile End, London, “ Improvements in 
furnace bars.” 

1186 Lupwie WittiAM Roppewta, Sheffield, Yorkshire, “‘ Improvements in 
steam boilers.” — A communication from Frederick Schmidt, Hagen, 
Prussia. 

187. ANDREW Dun tor, Gl: 


“Improvements in the 
—A communication from 








asgow, Lanark, N.B., ‘ Improvements in endless 












or portable railways for itating the traction or draught of vehicles,” 
1189. SteruEN Barrett, Clifton-street, London, ‘‘ Improvements in pro- 
jectiles.” 


1190. Joun Fraser Lopineton BappeLey, Enfield, “ Improvement in bands 
for rifles and other fire-arms.” 

119i. PHituirp VALLANCE, Bolton-road, Abbey-road, St. Joln’s-wood, 
London, *‘ Improvements in fire-arms and ordnance.”—Petitions recorded 








ay, 1861. 

Rs 1D ZENNER, Newcastle-upon-Tyne, ‘Improvements in purifying 

ead.” 

1195. JouN WaAnReEtNG, Salford, Lancashire, “Improvements applicable to 
Ryder's forging machine, which render it better for forging mule spindles 
and articles of a similar form.” 

1197. WitLiAM W Lsoyx, Conisbro’, Yorkshire, ‘Improvements in the 
manufacture of wooden keys and trenails for railways and shipping, and 
in machinery employed therein.” 

1198. CuarLes WILLIAM Lancaster, New Bond-street, London, “ Improve- 
ments in armour plates or bars for protecting ships and other structures, 
and in fixing the same.” 

1199. RicHakD ARCHIBALD Broomay, Fleet-street, London, ‘‘ An improved 
method of treating wood.”—A communication from Edmonl Armand 
Louis D’Argy, Paris. 

1200. AUGUSTE CESAR ACHILLE GERARD DE MELCy, Paris, ‘‘An improved 
treatment of natural phosphate of lime for several purposes.” 

1203. HUMPHREY SWINDELLS, Handforth, Cheshire, ‘* Improvements in 
collars for horses.” 

205. WiLtiAM CLARK, Chancery-lane, London, “Improvements in the 
construction, ventilation, and propulsion of life boats.”—A communica- 
tion from John Theodore Scholl, Washington, Ozaukee, Wisconsin, U. 

1206. WiLLiaM Cuark, Chancery-lane, London, “Certain improvements in 
machinery for planing lumber."—A communication from Mr. Henry 
Dawes, Stover, New York, U.S.—Petitions recorded 1h Moy, 1861. ' 

1207. FRANcis PULS, Francis-terrace, Hackney Wick, London, ‘* A mode of 
preparing an oxidising agent.” 

120. Ropert HEATON and JAMES Stocks, “Improvements in looms for 
weaving.” 

2. Joun BermineuaM, Cork, ‘improvements in machinery or apparatus 
for breaking stones and other hard mat: rials.” ‘ . 

121. PreRRE CuaRDeEMiTE, St. Georges-de-Didonne, France, ‘An improved 
w.nd motive power engine.” 

12.:. WILLIAM CLARK, Chancery-lane, London, “Improvements in corking 
or stoppering bottles.”—A communication from Messrs, Edmond Armand 
Louis D’Argy and Joseph Jean Pierre Leonce de Chairet du Rieu, Paris. 

1212. GLoRGE BETJEMANN, GeorGE WILLIAM BeTJEMANN, and Joun BuTJE- 

Pentonville, Middlesex, *‘An improvement in inkstands or ink 
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1213. James DEAKIN, Harborne, Staffordshire, “‘Improvements in and 
applicable to the manufacture of slabs, panels, and other forms or 
articles in paper or paper pulp.” 

1214, Tuomas BELL, Usworth House, Gateshead, Durham, “ Improvements 
in the decomposition of the compounds of aluminium and in coating 
metals with aluminium or its alloys."—A communicatio from Louis Le 
Chatelier, Paris. 

1215, CuARLES FREDERICK PoLLARD, Brompton-cres London, “A 
sandal slipper particularly adapted for use in Turkish and other baths.” 
12:7. WILLIAM CLaRk, Chancery-lane, London, ** The treatment of ammo- 
niacal waters resulting from putrified urines, and from products extracted 
by the distillation of coal.”—A communication from Messrs. Louis Joseph 

Frédéric Margueritte and Alfred Lalouél de Sourdeval, Paris, 

1229. Rerany ~ oe bg Pp ke London, ‘‘Improvements in 
apparatus for sounding bells ou lighthouses floating lights, buoys, and 
like floating bodies.” cStentiig fix 

1221. Ricnarp Hornssy, jun., Spittlegate, Grantham, Lincolnshire, “Im- 
provements in ploughs and other agricultural implements,.”—Petitions 
recorded \3th May, 1361. 

222. Aveust FRIEDRICH HILDEBRAND, Kopnicker, Strasse, “Tmprovements 

in apparatus for propelling and steering carriages, which apparatus 

is also applicable for giving motion to machinery generally,” 

1223. WititamM CLARK, Chancery-lane, London, “Improvements in the 
eng 2 of steel.”—A communication from Messrs, Louis Joseph 
rédéric Margueritte and Alfred Lalouél de Sourdeval, Bouley ; 

Martin, Paris, : — 









“Tm- 









125. James Butioves and Jous Bun.oven, Baxenden, near Accrington, 
Lancashire, ‘‘ Improvements in looms for weaving, and in apparatus con- 
nected therewith.” 

1227. Frepertck Butt, Loudon, “ Improvements in 
boxes used in counti ses and by shopk 
kinds of wares and papers or samples.” 

1223. RicHARD ARCHIBALD BrooMAN, Fleet-street, London, “ Improvements 
in working sugar refineries, and in sugar moulds and apparatus for 
trimming the loaves therein.”—A communication from Jean Baptiste 
Joseph Quéruel, Neuilly, France. 

1229. Ropert WiLLiAM Woo.icomBe, Stoke, Devonshire, “ Improvements 
in projectiles and in fire-arms for discharging the same.” 

1230. JEAN JuLEs Leon Cuazaren, Paris, “‘ improvements in apparatuses 
for containing and drawing off beer and other malt liquor, and in drawing 
malt liquor from casks.” 

231. Joun Henry Jounsoy, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in apparatus for the manufacture of aerated waters, and in vessels 
or receptacles for containing the same.”—A communication from Jean 
Louis André and Philippe Ferdinand Guillot, Paris. 

1232. James Howarp and Epwarp TENNEY Bovsrreip, Bedford, “ Im- 
provements in apparatus to be employed in steam cultivation.”—Petitions 
recorded 14th May, 1861. 


show cases and 
ining different 
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Inventions protected for Six Months by the Deposit of a Complete 
specification. 


1245. ALEXANDER T. Watson, Middleton, Richmond, New York, U.S, 
“Springs for railroad cars and for carriages, and for many other purposes. 
for which springs are used or required.”—Deposited and recorded lth 
May, 1361. 

1256. Bernarp Hupson, Gloucester-crescent, Regent’s-park, London, “ An 
improved machine for applying steam in a manner to cause direct 
rotation.”"—-A communication from Messrs. Grande, Olivieri, and Mon- 

giardino, Turin, Italy.—De.osite/ and recorded 16th May, 1>61. 

1279. BENJAMIN FRANKLIN STEVENS, Trafalgar-square, London, ‘* Improve- 
ments in tracto-inotives or engines for ranning upon earth on common 
roads.”—A communication from Mr. Simon Stevens, Lancaster, Pen- 
sylvania, U.S8.—Deposited and recorded 18th May, 1861. 














Patents on which the Stamp Duty of £50 has been Paid. 
1125. Henry Brreriy, Manchester, Lancashire.—Dated 20th May, 1858. 
116. CHARLES CLARKE, Exning, Suffolk.—Dated 27th May, 1858. 

1155. Ricuarp Lonapen Harrersiey, Keighley, Yorkshire.—Dated 24th 
May, 1-58. 

1172. Wittiam Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 25th May, 1358. 

1168. Prick Grirritus, Manchester-road, Burnley, Lancashire.—Dated 25th 
May, 18.8. 

1179. Joze Luis, Welbeck-street, Cavendish-square, London.—A communi- 
cation.—Dated 26th May, 18538. 

llss. Ferpinanp Bovguit, Paris.—Dated 26th May, 1858. 

1193. CHARLES CowrEr, Southampton-buildings, Chancery-lane, London,— 

communication. - Dated 27th May, 1858. 

Davip Sexvice, Barrhead, Renfrew, N.B.—Dated 2nd June, 1858. 

1186. Samvue. Cunuirré Lister, Bradford, and James WarsurtToN, Adding- 
ham.—Dated 26th May, 1898. 
















26th May, 


. Erasaus Bonp, Wharf-road, City-road, London.—Dated 
1858. 
239. CHARLES WHEATSTONE, Hammersmith, London.—Dated 


28th May, 
2nd June, 


Ss. 

CuARLES WiEATSTONE, Hammersmith, London.—Dated 2nd June, 

8 

207. Frepenick Aubert Garry, Accrington, Lancashire. — Dated 9th 
June, 1858. 

1319. JAMES Steap CrosLanD, Ashton-under-Lyne, Lancashire.—Dated 10th 
June, 1858. 











Patents on which the Stamp Duty of £100 has been Paid. 
1140. Roper? ORAM and WILLIAM ORAM, Salford, Lancashire.—Dated 22nd 
May, 1854. 
1160. Tuomas BaL., Nottingham.—Dated 24th May, 1:54. 





Erratum. 
813. For “ HeRMANN Seitz” read ‘‘ HERMANN LEILE.” 





Notices to Proceed. 

121. Esenrzer Stevens, Cambridge-road, Bethnal-green, London, “ Im- 
provements in machinery for preparing dough and paste,”—Petition 
recorded Lith January, Lleol. 

126. Josuva WitutiaM GRAHAM, Manchester, Lancashire, ‘“‘ Certain im- 
provements in machinery or apparatus for cutting, shaping, and dressing 
stone or other similar substances.” 

129. Ropert WALTER SWINBURNE, South Shields, Durham, ‘‘ Improvements 
in the manufacture of plate glass and in furnaces employed therein.” 
—Prtitions recorded 16th January, 1861. 

133. Grorer Luwinepon, Bridport, Dorset, “ Improvements in chimney 
and ventilating cow!s.” 

136. EpoOUARD JULLIEN, Marseilles, France, ‘‘ Improvements in machinery 
for preparing and treating hides and skins in the manufacture of leather.” 
—Petitons recorded lith January, 1861. 

149. Rosert Marsven Latuam, Fleet-street, London, “ Improvements in 
the construction of children’s rocking toys.”—A communication from 
David R Smich, New York. 

153. James Bateson Rickarps, Snow-hill, London, “‘ Improvements in the 
construction of axle-boxes fer the wheels of vehicles used on railways, 
applicable also to the wheels of vehicles used on common roads for the 
purpose of reducing friction.”—A communication from Charles Jean 
de Mat, Rue St. Jacques, Paris.—Petitions recorded 19th January, 1261. 

164. Henry Hipiine, Bloomfield-street North, Kingsland-road, London, 
“Improvements in the manufacture of high boots, gaiters, knicker- 
bockers, leggings, and other such like articles.”—Petiivon recorded 21st 
Jauary, sol. 

170. Wittiam CookE, Charing-cross, London, “‘ Improvements in apparatus 

wr filtering.” 

72. Epwarp Exiis, Bangor, Caernarvon, ‘‘Improved machinery or 

apparatus for picking and cleaning ‘ oakum,’ and for spinning or twisting 
the same for the purpose of caulking ships or vessels.”—Petitions recorded 
22ad January, 1861. 

180. WituiaM Brown, Wigan, Lancashire, ‘An improved stripper for 
carding engines.” 

181, WiLLiaM CLARK, Chancery-lane, London, “ Improvements in threshing 
machines.” — A communication from Charles Emile Lambert, jun., 
Boulevart St. Maytin, Paris.—Petitions recorded 23rd January, 1801. 

195. Danie. Joseru FLEETWOOD, Birmingham, Warwickshire, ‘‘liaprovements 
in apparatus for rolling metal.” 

197. NATHANIEL WILLIAM Dopeson and GrorGE WARREN, near Gateshead, 
‘* Improvements in the manufacture of glass.”"—Petiiions recorded 24th 
January, 1861. 

201. Bernard Lavtu, Pittsburgh, Pennsylvania, U.S., ‘‘ Improvements in 
piling iron for heating preparatory to re-rolling or hammering the same.” 
— Petition recorded 25th January, 1861. 

210. Tuomas Braprorp, Manchester, Lancashire, “ Improvements in 
machines for washing, rinsing, and blueing clothes, fabrics, yarns, and 
similar articles.” —/etdion recorded 26th January, 1861. 

228. JAMES ALFRED Suiptox, Wolverhainpton, Staffordshire, ‘* Improve- 
iments in steam engines.”—Petition recorded 23th January, 1361. 

236. WILLIAM SMytu and Matruzw Was ey, Caernarvon, ** Improvements 
in the mechanism or apparatus for crushing or breaking up ores, stones, 
and other hard substances.”—Petition recorded 29th January, 1961. 

245. WiLLiAM Arcukk, Bolton, Lancashire, *‘ Certain improvements in 
Jacquard machines.”—Petition recorded 30th January, 1561. 

280. Joun Camekon, Hindpool, Lancashire, ‘Improvements in purifying 
water for the supply of steam boilers and other uses.”—Petition recorded 
2nd February, sul. 

317. Tuomas Banks and Tnomas MorGan, Kidderminster, Worcestershire, 
“An improvement or improvements in coating sheets or plates of iron 
with lead or tin, or alloys of lead or tin.” 

319. Rozert Harritd and Horton Hagrity, Farringdon-street, London, 
“Improvements in apparatuses for printing addre-ses for newspapers 
and other similar purposes.” —Petition recorued Sth February, 1°61. 

330. Joun Lovis JULLIoN, Tynemouth, Northumberland, *‘ Improvements 
in the treatment of soda waste and sulphurets.”—Veition recorded 9th 
Fibsuary, 1861. 

375. WiLLiaM EpwarpD Newton, Chancery-lane, London, “ Improvements in 
machinery for preparing hemp and similar fibrous materials.”—A 
communication from Joseph Compton Todd and Phillip Rafferty, 
Paterson, Passaic, New Jersey, U.S.—Petitions recorded 11th February, 
1861. 

411. Joun Louis JuLuion, Tynemouth, Northumberland, “ Improvements 
in the construction of the bearings and other rubbing surfaces of 
machinery.”—A communication from 8, M. Saunders, New York, U.S. 

414. ARCHIBALD TURNER, Leicester, ‘‘ Improvements in preparing warps 
for the manufacture of elastic fabrics.”—Paitions recorded 19th February, 











1861. 

432. WiLLiAM EpwarD Newton, Chancery-lane, London, ‘Improvements 
in centrifugal governors for marine and other steam engines, and other 
motors.”—A communication from Charles Talbot Porter, New York, U.S. 
—Petition recorded 21st February, 1801. 








465. Francois Epovarp Massey, Rue de |'Echiquier, Paris, ‘ Improve- 
ments in the construction of self-inking stamps for postal and other 
purposes.”— Petition recorded 23rd February, 1861. 

551. ALFRED Vincent Newton, Chancery-lane, London, “An improved 
construction of hook for hook and eye fastenings.”—A_ communication 
from Alvin Childs Mason, Henry Hubbard Mason, and David McAllister 
Smith, Springfield, Windsor, Vermont, U.S. 

553. WiuL1AM Kay, Bolton-le-Moors, and Isaac Kay, Lever Bridge, near 
Bolton-le-Moors, Lancashire, ‘‘ Improvements in machinery for doabling 
and double twisting yarn.” —Petitious recorded 4th March, 1361. 

669. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, ‘‘ Anim- 
= ed electro-galvanic friction brush.”—A communication from Julius 
imme, Berlin, Prussia.—Petition recorded 16th March, 1461. 

816. Joun Sickets, Gracechurch-street, London, “Improvements in 
machinery or apparatus for stitching, uniting, and ornamenting leather 
and other similar materials.”—A communication from Elmer Townsend, 
Boston, U.S.—Petition recorded 2ud April, 1861. 

956. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements in 
machinery or apparatus for cleaning cotton and other fibrous substances.” 
A communication from Isaac Hayden, Lawrence, Massachusetts, U.8,— 
Petition recorded iSth April, 1861. 

977. Matraew Sasiru, Birmingham, Warwickshire, “Improvements in 
annealing pots or pans.”—Petition recorded 20th April, 1861. 

1031. DeLaBere Barker, Clapham, Surrey, ‘ Improvements in signalling, 
and in apparatus connected therewith adapted to communicating from 
the land to vessels at sea, and also applicable to other purposes.”—A com- 
munication from Thomas T. Vernon Smith, St. John, New Brunswick, 
British North America.—Pet:tion recorded th April, 1361, 

1111. Tuomas Bravsuaw, Salford, Lancashire, ‘Certain improvements in 
machinery or apparatus for doubling yarn or thread.”—Petition recorded 
3rd May, 1861. 

5. Tuomas LOoNn@ JACKSON, 
furnace bars.” 

1ls7. ANDREW Dvyvor, Glasgow, Lanark, N.B., “ Improvements in endless 
or portable railways for facilitating the traction or draught of vehicles.” 
—Pe'itions recorded 10th May, 

1198. CuarLes Wintiam Lancaster, New Bond-street, London, “Im- 
provements in armour plates or bars for protect ng ships and other 

















Mile-end, London, “Improvements in 











structures, and in fixing the same.”—/etition recorded 1Mh May, 1861. 
1222. Aue Frieprich Hinpesranp, Kopnicker Strasse, Berlin, 
Prussia, Improvements in apparatus for propelling and steering 





carriages, which apparatus is also applicable for giving motion to 
machinery generally.” — Petition recorded 14th May, 1861. 

1245. ALEXANDER T. Watson, Middleton, Richmond, New York, U.S., 
“Springs for railroad cars and for carriages, and for many other purposes 
for which springs are used or required.” 

1256. BeRNaARD Hvupson, Gloucester-crescent, Regent's Park, London, 
‘An improved machine for apply steam in a manner to cause direct 
rotation.”—A communication from Messrs. Grande, Olivieri, and Mon- 
giardino, Turin, Italy.—Petitions recorded 16th Muy, 1861. 





And notice is hereby given, thatall persons having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 





List of Specifications published daring the week ending 
25th May, 1861. 
2494, 7d. ; 2485, 8d. ; 2496, Gd. ; 2487, 10d. ; 2488, 
: ud. ; 2492, 3d. ; 2493, Lid, ; 2494, 3d. 
2409, 7d 5u0, 3d. ; 2501, 6d; 
3 2507, 6d. 


2482, 7d. ; 2483, 
3 2489, 3d.; 24 
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, : 2510, 3d 512, Od. ; 2513, 1s 
516, 3d. ; -; 2519, 7d. ; 2520, 3d. 5 2521, 3d. 5 
2524, 10d. ; 2525, 4d. ; ; 25: 





» 4d. ; 2529, 
, 4d. ; 2532, lid. ; 25% . > 2535, 3 
4d. ; 2588, 7d. ; 2539, 7d. ; jd. ; w54l, 10d, ; 
2544, 10d. ; 2545, Gd. ; 2546, 3d. ; 2547, dd. ; 2548, 7d. 








*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 


} Seal Patent Office, Southampton-buildings, London, on receipt by him of 


the amount of price and postage. Sums exceeding 6s. must be remitted by 
post-office order, made payable to him at the Post-office, High Holborn, 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty's Commissioners of Patents. 








Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
2718. T. W. RAMMELL, Victoria-street, Westminster, “* Improvements in centri- 
Jugal discs revolving in air, water, and other fluids, and inthe application 
of motive power by such discs,”—Dated bth November, 1860. 

In the ordinary rotating fan or blower, as used for producing a blast or 
current of air from the machine, the effect produced is due partly to momen- 
tum communicated by vanes or blades to air drawn into the machine at the 
centre and driven out at the circumference, or, what is termed * centrifugal 
force,” and partly to the beating of the vanes or blades against the air at the 
circumference, which latter action is accompanied with disagreeable noise 
and much loss of power, One of these improvements consists in an im- 
provement in the construction of a rotating wheel or dise (which the 
patentee calls a centrifugal disc), so that the effect produced shall be due 
solely to centrifugal force ; and by the construction adopted the noise and 
loss of power are avoided, and the dise acts in a more steady and equable 
manner, and with greater effect. This improved centrifugal disc may be 
applied, with some variation of construction, either to the producing a 
draught or current of air towards the machine, or to producing a blast or 
current of air from the hine, imultaneously to both these purposes, 
or to the raising, drawing, forcing, or throwing of water or other liquids, 
The centrifugal dise consists of a flat, hollow, circular wheel or case made to 
revolve upon an axis passing through its centre. The dise is thicker or 
broader at the centre, and diminishes gradually in thickness or breadth 
towards the cireumference, so that its section is wedge-shaped. The disc is 
divided into passages or compartments by internal partitions fixed to, and 
forming part of, it, and moving round with it, which extend from the cir- 
cumference to or towards the centre, and is left open or uncovered at the 
rim or edge. The dise and the internal passages or ducts formed by the 
divisions are to be constructed of such a shape that their sectional areas may 
be the same or nearly the same at all distances from the centre, and that 
the sum of the transverse areas of all the passages or ducts may be the same 
or nearly the same as that of the apertures at the centre through which the 
air is admitted, and the patentee prefers also slightly to contract the width 
of the openings of the passages at the rim or outer edge of the dise. 

2736. W. K. Hypes, Liverpool, “* Steam engines and boilers."—Dated Tth 
November, 1860. 

The surface-condenser, according to this invention (as also pepe for 
like purposes), is constructed of suitable shape, with a movable lid or side to 
admit of examining the internal tubes, which are arranged as follows :— 
Fastened or affixed to the outer of two tube-plates fitted inside the lid or 
side, are a number of small tubes open at both or at one end ; these tubes 
slide into larger ones fitted to the inner plate, and leave an ——— 
between the tubes. The steam from the cylinders may pass down the small 
tubes, be condensed, and drawn off from the annular space for feeding the 
boilers or air-pumps for creating a vacuum ; pumps for forcing or drawing 
a continuous supply of cold water, or any of the methods used in connection 
with condensation, may be used. Through the “up-take” the inventor 
brings an air-pipe or tube which leads to a fan properly fixed ; this fan, 
when put in motion, forces the air forward through tuyeres placed and open- 
ing into the sides of furnaces to marine boilers, and furnaces in towns, 
This arrangement is specially apy by the readi with which the 
necessary draught can be maintained. In boilers and steam generators he 
uses the same arrangement of tubes as in the surface-condenser. He allows 
the heated gases or flames from the fuel to circulate amongst a number of 
vertical tubes placed or suspended from the boiler over the fire ; these tubes 
are open to the boiler, and give considerable heating surface. ‘The side of 
the fire-box, and any other part where heating surtace and strength com- 
bined are required, he secures by indenting the plates at suitable distances 
apart. The improved mode or method of forming or shaping the indented 
ie consists of placing in a large frame a number of punches, in rows 
or otherwise, and in bringing these to bear on the heated plate by hydraulic 
power, the punches or stainps being opposite to indentures or dies in the 
bearing plate.—Not proceeded with. 

2743. W. E. Newton, Chancery-lane, London, ** Apparatus for obtaining 
motive power from air.” —A communication.—Dated 7th November, 1860. 

This apparatus consists of any convenient number of tanks made suffi- 
ciently strong to resist a considerable internal pressure, ‘These tanks com- 
municate, by means of pipes provided with suitable valves, with an air 
pump, wherevy air may be compressed and forced under pressure into the 
tanks, which are provided internally with apparatus for heating the com- 
pressed air. The heating apparatus consists of a burner provided with & 
large number of holes, from which hydrogen gas under pressure escapes, 
is ignited by means of an electric spark produced by means of a 
communicating with wires A 4 under the tank and contiguous to the 
burner, Oxygen gas may be supplied, by means of a separate pipe, for 
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the purpose of increasing the intensity of the flame, and, consequently, the 
vary figh tauperetare, and le then oonducted through pipes, provided with 
ve 5 t condui rough pipes, provi 
sallshit vetoes to the eplander of a high-pressure engine, where it will exert 
its elastic force on the piston. It will be found convenient to use the 
heated compressed air from two or more tanks in combination, so that the 
pressure may be equalised. 
2744. J. Maren and E. Haun, Ashton-under-Lyne, “ Slide-valves for steam 
engines.""— Dated 7th November, 1860. 

This invention consists in causing the steam to act against the face instead 
of against the back of the valve, and the inventors cause it to be held to its 
seat by means of a piston under steam pressure, the area of such piston being 





fastenings and its spring that the spring exerts a constant force on the bolt 
to return it to the unfastened or norma ition, and securing such bolt and 
spring in the fastened position in any suitable manner. 
2694. J. ARMouR, Kilmarnock, N.B., “‘ Dies employed in the manufacture of 
sewerage pipes, chimney-linings, dc.” —Dated 3rd November, 1860. 
To the outside of the die the patentee attaches two guide bars with 
grooves _ parallel to each other, and on opposite sides of the opening 
of the die. He then places two thin plates of steel or other suitable sub- 


similarly connected, with to the seats or the lower parts, which may 
in such cases move over the end or end rail on pulleys or rollers, and may 
be retained in any desired position by means of lever catches and stops, as 
before explained. 


—. 


Crass 8.—CHEMICAL. 


Vea rleasis: 





stance properly strengthened opposite to each other, sliding in the grooves 
of the parallel bars, and having their inside faces shaped to the size or 
nearly as of the half of the bell or portion of the die that forms the interior 
of the article. To these plates he connects levers which move them in 

ite directions, so that when the hollow article is pressed out of the 





regulated by the area of the valve. As a communication bet this 
apes and the valve, they employ a roller against which the valve travels in 
ts sliding motion. The aperture for the admission of steam, and the space 
between the laps of the valve, are formed with angular sides.—Not proceeded 
with. 
2755. J. Giuuies, Glasgow, ‘‘ Valves for steam engines.” —Dated 8th November, 
1860 


This invention relates to an improved mode of regulating the action of the 
throttle or other valve of steam engines by the agency of the governor or 
regulator of such prime movers. The practical details may be carried out 
in various ways in practice, but according to one practical and convenient 
arrangement the valve is worked from a continually-revolving horizontal 
shaft driven by the engine. The free end of this shaft is placed in close 
contiguity with the vertical spindle of the steam-valve to be regulated, such 
valve being upon the steam supply-pipe of the engine. The governor 
itself, which may be of any convenient and useful kind, is connected to the 
actually operating parts or details by means of a bell-crank or lever-arm 
and shaft arrangement. This bell-crank operates upon an annularly-grooved 
ring or boss upon the continuously revolving shaft of the engine, so as to be 
capable of traversing the boss longitudinally upon the shaft whilst the 
latter revolves. The shaft is tubular, and, at the part where the ring or boss 
is fitted on it, is slotted longitudinally to afford the means of connecting the 
boss with an internal solid shaft contained in the external tubular shaft. It 
is this solid internal shaft which carries the actual operating parts working 
the valves.—Not proceeded with. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 


2715. E. P. H. Vaveuan, Southampton-buildings, Chancery-lane, London, 
“ Plug for boats.” —Dated 6th Norember, 1860. 

This plug is formed of two portions, the outer part consisting of a short 
cylindrical tube, the upper part of the interior of which has a collar fitted 
or formed therein, such collar having a slot passing through the same for 
the admission of the stud hereinafter mentioned. The tube is furnished at 
the upper part thereof with a bevelled seating, and with a flange or plate 
for the purpose of fixing the tube in the bottom of the boat. The other 
portion of this contrivance, and which constitutes the movable plug herein- 
after mentioned, consists of a cylindrical piece of metal or other material 
fitting into the before-mentioned internal collar, and being provided with a 
stud or projection on the lower part thereof. The upper part of the movable 
plug is formed with a bevelled lip or shoulder fitting accurately into the 

fore-mentioned bevelled seating in the tube. The movable plug is put in 
position by passing the stud through the slot in the internal collar, and then 
turning it under the same, in the same manner as a bayonet joint is 
operated. At the top of the movable plug is placed a knob, ring, shackle, 
or chain, or other contrivance for actuating the movable plug, which is 
also secured by a chain, the whole arrangement forming a permanent fitting 
in the boat.—Not proceeded with. 

2717. W. Hewitt, Birmingham, ‘‘ Whip-holders or whip-sockets.”—Dated 6th 
November, 1860. 

e patentee claims ing and fixing in the whip-holder or whip, 
socket bow shaped, or nearly bow shaped, springs, the said springs being 
arranged or disposed in the whip-holder or whip-socket essentially in the 
manner described. 

2723. J. B. Gyton, Grimsthorp, Lincolnshire, “ Paddle-wheels."—Dated 6th 
November, 186. 

This invention consists in so arranging the paddle-wheels that, when the 
wheel is not required for use, the arms may fold down the one on the other, 
in . somewhat similar manner to that in which a fan folds.—Not proceesed 
with, 

2762. B. D. Lewis, Cheltenham, ‘‘ Apparatus for propelling steam-vessels.”— 
Dated 9th November, 1860. 

This invention relates to a novel construction of propeller, which is to be 
worked by a reciprocating motion. The principle of action of this propeller 
is that, in the act of propulsion, it will present a broad face to the water, 
and in its reverse motion present only a wedge shape to the water. This 
effect the inventor obtains by constructing the propeller by preference of 
two half discs connected together by a vertical hinge. In front of the hinge 
he fits a wedge-shaped piece, which operates as a *‘ cutwater,” and to it he 
attaches a metal frame which serves to relieve the hinge from much of the 
strain that it would otherwise receive during the stroke of the propeller.— 
Not proceeded with. 

2766. T. B. Dart, Queen-square, and W. Powe, Storey’s-gate, Westminster, 
“ Fish-joints of railways."”— Dated 10th November, 186). 

For the purposes of this invention, between the screw-nuts and the fish- 
eo of fish-joints of railways, a metal washer is used, suitable for em- 
pracing two or more screw-bolts, and between such or single washers an 
elastic washer, by pref of vulcanised india-rubber, is introduced. By 
these means the elastic washer will tend to prevent the jar or vibration 
passing to the screw-nuts, and at the same time the elastic pressure between 
the metal washer and the side of the fish-plate will tent to prevent the 
screw-nuts turning round on their screw-bolts. The long metal washer will 
also have a beneficial action in preventing, when screwing up of the nuts, 
any prejudicial drag or action on the elastic washers, and such long washers 
will themselves also be more effective than single washers in preventing the 
screw-nuts becoming loose. 

2768. E. B. Witson, Parliament-street, West ter, “ Impr ts in the 
manufacture of railwuy-wheels, tyres, axles, and points and crossings.” — 
Dated 10th November, 1s6v. 

This invention consists in shaping and compressing such articles, after 
they have been cast or forged, by the aid of suitable dies, acted upon by 
hydrostatic pressure, 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connectel with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2721. W. Birks and W. Birks, jun., Nottingham, “ Bobbin aet or ticist lace 

machinery.” —Dated 6th November, 1360, 

The patentees claim the bination and ar nt of a series of thin 

slotted or perforated bars or spacing instruments, capable of independent 
t by jacquard or other pattern surface, for the purpose of govern- 

ing the position of the warp threads in relation to the bobbin or carriage 

threads employed in bobbin net or twist lace machinery as described. 

2728. J. Hieains and T. S. Wuitwortn, Salford, “‘ Apparatus for preparing 
cotion and other jibrous materials for spinning.”—Dated bth November, 
1860. 

This invention relates, First, to ‘‘ double carding engines,” in which two 
or more cylinders are employed, and consists in causing the material to be 
delivered on to the second or other cylinder after the first at two or more 

places, Another part of the invention relates to the slubbing and roving 
rame, and refers specially to those arrangements in which the spindle 
passes through a tube or bolster, and has no top bearing, and consists in so 
connecting tne spindle to the pinion or wharve, through which it is drawn, 
that the said spindle shall be capable of being withdrawn from its bearings 
without removing the pinion or wharve. 


Crass 4.—AGRICULTURE. 

Including Agricultural Engines, Windlasses, Impl 

Mills, &c. 
2720. W. Pearce, Poole, Dorsetshire, and E. Bow ks, Little Canford, “ Appa- 
ratus for ploughing iand."—Dated 6th November, 1860. 

This invention consists, Firstly, in combining a share of steel or iron with 
the common plough for the purpose of subsoiling. The share is fixed to a 
stem or bar which slides in a socket fixed to the framework of the plough, 
and in which socket the stem or bar can be fixed at any suitable height by 
the means of set screws, or other similar contrivance ; the share or sub- 
soiler can thus be adjusted to work at any depth, according to what the 
nature of the ground may require. Secondly, in attaching one or more 
wings or knives to the side, or on the face of the turn furrow, for the pur- 
pose of cutting the furrow in slices, and thus leave openings for the penetra- 
tion of air, frost, and rain during the winter.—Not proceeded with. 
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Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and | 
House Fittings, Warming, Ventilating, §c. 
2672. J. UNDERHILL, Loveday-street, Birmingham, “* Window sash and case- : 
ment fusteners.” —Ds.ted lst November, 1860. 
This invention consists in so arranging the bolt of sash and casement 





machine to the length desired, these thin plates cut it square off, and by 
meeting tight against the bell of the die prevent any further exit until the 
plates are opened, thus allowing the article to be taken from the machine, 
and the guiding apparatus, which carries the article while it is being made, 
to be brought up before the exit of another article is allowed to com- 
mence. 


1g Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2583. G. Beazuey, Islington, London, “‘ Preparing dyes produced from aniline.” 
Dated 24th October, 1860. 

In carrying this invention into effect the inventor takes aniline or its 
analogues, and combines with it any suitable reagent or reagents, according 
to the colour required to be produced, and treats them in the ordinary man- 
ner to form a paste. He then dissolves the paste in alcohol. This solution 
is allowed to settle, and the sediment of the reagent or reagents in the 





ion of the paste removed. Filtering or other suitable paper is then 





2783. aaa Charwng-cross, London, ‘ Ventilating.” —Dated 7th No ber, 
1860. 
This invention consists in an improved method of constructing ventila- 
tors of wire-gauze or other perforated material, so that they may be 
applicable to all descriptions of buildings, ships, railway carriages, &c. 
2738. R. Dressen and F. LevestamM, New Oxford-street, London, ** Stoves.” — 
Dated 7th November, 1860. 

This invention relates to stoves applicable for heating rooms, desiccating, 
cooking, and for other purposes. It consists of a chamber of rectangular 
or other form, somewhat like ordinary enclosed stoves ; it is divided into 
three compartments, the lower one the ash-pit, above it the grate and 
chamber to contain the fire, which is enclosed at top by a suitable door or 
cover, and above that the third chamber which may be used as an oven. 
These stoves are usually made of cast-iron, but other material may be used, 
and the inventors line it with fire-bricks up to the cover above the fire, or 
it may be fire-clay suitably formed. The fire is arched over by the fire-clay 
lining, and the door before-mentioned fitted thereto. This door may be 
closed with a sand or other smoke-tight joint ; the fire chamber communi- 
cates with the chamber by a suitable pipe leading from the upper part. 
The oven space also has a similar communication into the chimney, and 
this chimney is furnished with a door in the side where the fuel is intro- 
duced and dropped through the door or cover above the fire-chamber. The 
first-mentioned door also answers for introducing or removing anything 
into or from the oven. There is alsoadoor to the ash-pit which closes very, 
but not perfectly, air-tight. This stove is placed ou feet to raise it from the 
ground, and they introduce tubes of cast-iron or other suitable material in 
a vertical direction inside of the fire and ash-pit spaces. These tubes are 
placed in close proximity, or partly imbedded in the fire-clay lining ; they 
are open at the bottom under the stove to the room in which the stove is 
placed, and at the upper ends they curve outwards and open through the 
sides of the stove also to the room or chamber in which the stove is placed, 
and near the upper part of the clay lining. These tubes being disposed 
around the fuel in the stove, and in contact therewith, become hot and 
rarefy the air in the tubes, which, consequently, ascends and escapes at the 
upper part, the cold air of the room entering from the bottom ; in this way 
a circulation of air is maintained, so that the whole air of the room or 
chamber soon becomes heated to any degree that may be required.—Not 
proceeded with. 

2739. J. Cuuren, Borworth, Cambridgeshire, ‘* A brick and tile machine.”— 
Dated 7th November, 1860. 

This invention consists of two square boxes of iron supported on proper 
standards connected together by pieces of timber on either side, in the 
interior of which there is a piston, which pistons are connected or joined 
together by a connecting beam ; the pistons are set in motion by a crank 
and shaft, and vertical iron standards supported by upright posts on both 
sides of the machine, the vertical iron standards being connected with the 
moving power either of horse or steam. The crank shaft is connected to 
the beam against either one or both of the pistons; the crank having a 
horizontal circular motion works the piston backward and forward. The 
clay is inserted in the boxes by means of a lid on the top, and is pressed 
out through a mould placed at the ends in the form of bricks or tiles.—Not 
proceeded with. 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


2627. J. Harris, Newton Abbott, Devonshire, ‘* Movable armour for protecting 
ships and batteries." —Dated 27 th October, 1860. 
This invention consists in the hanging of bars or plates of steel, iron, or 
other metals or combination of metals round the ships or batteries requiring 
rotection. The bars or plates are hung or fixed so that there is a vacancy 
tween the inner side of the bars or plates and the ship’s side, or the walls 
of the battery. The bars or plates are made and formed so as to be easily 
removed or attached. The length, breadth, and thickness of the bars or 
plates vary ling to cir stances, and the form of the bars or plates 
can either be flat, round, half-round, or any other form. Two or more bars 
or plates, one over another, can be used when greater resistance to shot or 
shell is required. 
2642. E. Harrison, W. Brapsury, J. Buckiey, and D. Garsipr, ‘‘ Com- 
pounds to be used as a substitule for gunpowder.”—Dated 29th Occober, 
18.0. 





This invention consists of an admixture of certain saccharine matter or 
matters (saccharum) with potash, or a certain preparation or certain pre- 
parations therefrom, carbon, coal, or cannel starch and sulphur, and a plant 
commonly called or known as ‘club-moss” (lycopodium clavatum). The 
saccharine employed is saccharine matter containing indefinite proportions of 
carbon, hydrogen, and oxygen. This, when mixed with a preparation from 
potash, and the other above-named ingredients, and also combined with the 
plants or parts of the plant called *‘ club-moss,” forms a chemical combina- 
tion, and becomes, when ground, granulated, and glazed, or otherwise pre- 
pared, the substitute for gunpowder. 

2670. M. A. J. Daumen, Peckham, “ Protecting ships and other vessels, build- 
ings, works of construction, &c.”—Dated 1st November, 1800. ; 

This invention consists in a novel mode of mounting and securing plates 
of iron, steel, or other suitable material, so that the force of impact an® the 
shock or blow is received and absorbed by an elastic bed, or arrangement of 
elastic material or apparatus, disposed behind the plates and their bolts or 
fastenings ; and whilst freedom of action is permitted to the extent corre- 
sponding with the maximum effect of any blow which the material and the 
means of calculating it are calculated to provide, the requisite solidity and 
uniformity of face may be preserved when the protecting plates or armour 
are in their normal condition. And for the further protection of such 
metallic plates or armour the inventor applies an external coating of any 
required thickness of wood or other suitable material. —Not proceeded with. 





‘ 
CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

2658. T. Tring, Princess-square, Kennington, “ Ships’ berths, bedsteads, and 


sofas.” — Dated 3rd October, 1860. 
This invention consists in arranging the cot or bottom part of those 





articles to accommodate itself to the rolling motion of the vessel in which | ‘ i V 
| is adjustable for the purpose of adapting the machine to work efficiently 


they are used, and which is accomplished by supporting the part on which 

the cot or sleeping berth rests at its ends on gimbals or pivots, so that the 

same is free to turn as the vessel rolls, and so maintain a horizontal position. 

—Not proceeded with. 

2724. C. Neumann, New York, “Certain improvements in the manufacture of 
hoop skirts, and in the machinery enployed therein.” —Dated 6th October, 
1860. 

This invention cannot be described without reference to the drawings. 
2737. J. and E, Ratcuirr, Birminghem, “ Lamps for lighting vestibules, 

halis, &c."—Dated 7th November, 1860, 

The patentees claim manufacturing lamps in such a way that the bottom 
part of such lamps may be drawn down for the purpose of affording facility 
for lighting, extinguishing, and cleaning the connection between such 
sliding or moving parts and the main body of such lamps being hidden or 
confined within the glass shade of the same. 

2742. A. J. Seauey, Regent-street, London, “ Chairs, sofas, d&c.”—Dated 7th 
November, 1860. 

For the purposes of this invention, in constructing chairs or sofas, or like 
articles of furniture, the backs are supported on axes or necks near their 
lower ends, and the lower ends of such backs are attached, by pin joints or 
otherwise, to the hacks of the seats. The fronts of the seats are arranged 
to move to and fro over the front or front rails, the side bars or rails of the 
seats resting and moving on pulleys or rollers mounted on axes at the fronts 
of the chairs or sofas or like articles, or on the front rails thereof. And in 
order to retain the back of a chair or sofa or like article of furniture in a 
desired position, a lever catch is employed, moving on an axis by preference 
near the front of the chair or sofa or other like article, such lever catch 
having notches or teeth formed thereon which take on to or against a fixed 
stop or stud at the side of the chair or sofa or other article. The chairs or 
sofas, or other articles to which this invention is applied, may be folding 
chairs or otherwise, and they may be made with elbows or without. In 
making invalid and other such like bedsteads, and also in making some 
classes of sofas or such like articles of furniture, in place of the backs being 
movable with the seats, as above explained, the ends or heads may be 


| and it is mounted by preference on legs. 





immersed in this solution, in which it is allowed to remain for a few 
minutes. The paper takes up orabsorbs the dye, and when it is thoroughly 
saturated it is taken out and dried. Paper thus prepared may be sent into 
the market to be sold and used as ordinary dye, as the colouring matter in 
the paper is easily extracted by the application of hot water.—Not proceeded 
with, 


2527. J. and G. Cuisnotm, and R. T. Kext, Mark lane, London, “‘ Obtaining 
compounds of nitrogen.” —Duted 24th October, 1860. 

For the purposes of this invention the patentees take the products of 
combustion, that it is to say, the atmospheric air that has passed through a 
fire or furnace with the matters which it carries away with it, and they sub- 
ject them to the action of hydrogen obtained by the decomposition of steam 
or from other sources ; or instead of first decomposing steam in order to 
obtain hydrogen, they sometimes bring steam in various forms or conditions 
into contact with the products of combustion, so that they may be acted on 
by the hydrogen of the steam, and they sometimes also use electric action in 
the process. They sometimes use, in addition to the foregoing agency or 

wencies, P ds of potassi sodium, barium, or strontium, or sub- 
stances of that class, to effect combination, and take up products, according 
to the particular nitrogenous compound they desire to obtain. 








Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Llectrical Apparatus, Galvanic Batteries, &c. 


2770. F. Watton, Haugliton Dale, Denton, near Manchester, *‘ Insulating 
telegraphic conductors.” —Dated 12th November, 1860. 

For the purposes of this invention the patentee employs a material 
obtained from linseed, and other drying oils, by oxidising the same as 
described in the specification of a former patent granted to him, and dated 
27th January, 1860 (No. 209). The material obtained from the drying oil, 
either alone or by preference mixed with shellac or other resin or gum, is 
applied as a coating to the conductor, which may be done by pressure when 
the material is in a sufficiently plastic state, or the material may be other- 
wise applied. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2637. N. Broven and G. T. Kitpy, Birmingham, ‘‘ Fastenings for articles of 
dress.” —Dated 29th October, 1860. 

This invention cannot be described without reference to the drawings. 
2638. T. WiILson, Birmingham, ‘* Movatle spanners or screw-wrenches."— 

Dated 29th October, 1860. 

The patentee claims, First, making the jaws of movable spanners or screw- 
wrenches oblique to the y or bar of the wrench, so that the inner faces 
of the said jaws shall make with the body or bar an obtuse angle, instead of 
aright angle. Secondly, making a screw-collar or nut engage with screw- 
threads on the opposite edges of the bar or body of the wrench, which said 
screw-collar or nut works upon side-pieces connected to or formed in one 
piece with the socket on the movable jaw, and which said screw-collar or nut, 
when turned, carries the movable jaw in one or other direction, and adjusts 
the distance between it and the fixed jaw. 

2639. J. A. Knieut, Symonds-inn, Chancery-lane, London, ‘‘ A new system of 
photographic or daguerreanupparatus or objective.”—A communication. 
Dated 29th October, 1860. 

This invention relates to photographic or daguerre apparatus or objective, 
which may be used for both near views (such as pourtrays) and for distant 
views (such as landscapes) and reproductions by means of an easy change in 
the relative position or removal of the different parts of the apparatus or 
objective. The apparatus or objective used for taking near views or pourtrays 
in the ordinary way has two lenses, the outer one of which has a wide broad 
inlet ; and for distant views, such as landscapes and rep: ions, it has 
only one lens, with a smaller inlet of light limited by diaphragms of 
various sizes. The inventor does not change the system of objectives used 
in these two different cases. But the invention he has made consists in so 
mounting the said outer lens on suitable tubes fitted with diaphragms and 
screw-threads that, supposing the said apparatus or objective to be fixed on 
the camera obscura in the usual way for taking near views (such as pourtrays), 
the outer lens with its tubing and diaphragms or place for the same may be 
unscrewed from the tubing appertaining to the inner lens, and the inner 
lens with its tubing and appurtenances being unscrewed from the camera 
obscura, the outer lens with its tubing, diaphragms, and appur may 
be inverted or turned round bodily and screwed on the camera obscura, 
thus forming or procuring at once a perfect apparatus or objective for taking 
distant or extensive views, such as buildings, landscapes, and reproductions 
of large objects or paintings, and vice versa.—Not proceeded wit'. 

2610. T. NEAL, St. John-street, Smithfield, London, “ Grinding mills.” —Dated 
29th October 1560. 

This invention relates to the manner of working the stones between which 
the material or substance is ground. In ordinary horizontal grinding stones 
the top stone revolves, that is to say, the top stone is the runner, and the 
bottom one is fixed or at rest. These improvements consist in making the 
bottom stone the runner, and the top one fixed. The bottom stone is held 
in a suitable fixing or cast-iron pan, through the centre of the boss or 
thimble of which passes or slides freely the upright shaft which drives or 
causes the said stone to revolve ; the part of the shaft passing through the 
thimble may be squared, keyed, or grooved, the boss or thimble of the fix- 
ing or cast-iron pan being made accordingly. The boss or thimble of the 
fixing may be supported at its lower extremity by a bearing in which it 
revolves, and by means of screws, levers, and other suitable contrivances in 
connection therewith ; the bottom stone may be thrust or forced with any 
desired pressure against the top or fixed one, according to what the nature 
or pecujiarity of the substance or material to be ground may require. Ora 
fixing or a cast-iron pan carrying the bottom stone may be fixed on the 4 
right shaft, in which case, to allow the rising and falling of the said shaft, 
the usual bevel wheel thereon is held by the framework of the mill, and the 
part of the shaft passing through the eye of the said wheel is made as, in 
the other case, when passing through the centre of the boss or thimble of 
the fixing or cast-iron pan. 

2644. A. V. Newron, Chancery-lane, London, ‘‘ Washing machine.”—A com- 
munication.— Dated 29th October, 1860. 

This invention relates to the employment of an inclined box fitted with a 
corrugated side or washboard, in connection with a rotating rubber, which 











with the greater or Jess quantity of clothes. The inclined box has around 
it a semi-circular bottom, parallel sides, and parallel front and back pieces, 
The inner surface of the back of 
the box is corrugated or ribbed in any suitable way, the object being to 
obtain a rough surface ; thus, for example, corrugations may extend across 
the back at right angles with the sides or edges of the latter. The circular 
dise which serves as the rubber is placed within the box, attached to a shaft 
which passes through the front of the box at right angles thereto. This 
shaft rests in a suitable bearing in which it is free to slide, and it receives 
rotary motion from a crank handle. The face of the dise is connected in 
in any suitable way, so as to obtain a rough surface. Thus it may be divid 
into radial sections, having parallel grooves or flutes extending from the 
lenge J of the disc inward. The clothes to be washed are placed in the 
90x, Which is provided with a requisite quantity of suds, and the lid being 
closed the shaft is rotated, and the clothes are subjected to the requisite 
friction and rubbing between the inner corrugated surface of the box and 
the face of the disc, the pressure being regulated as desired by the longi- 
tudinal adjustment of the shaft, and which is effected by the same hand 
that rotates it.—Not proceeded with. 
2646. A. S. StockER, Wolverhampton, “ Horse and other shoes.” —Dated 29th 
October, 1860. 

In carrying this invention into effect, to produce an article commercially 
known in the market as a ‘Scotch heel tip,” the patentee takes a pair of 
rolls of suitable diameter, like those generally used for rolling iron, and so 
cuts or sinks upon and all round the surface of one of them, at convenient 
distances apart, as to produce a series of moulds or dies of the shapes 
and forms required, and into which recesses, dies, or moulds the metal is 
forced by the pressure of the opposite roll in its revolution ; the different 
articles thus formed in the several moulds sunk in or upon the surface of 
the roll are held together by a thin web or waste of iron, which is after- 
wards cut away in the following manner :—The articles having been rolled 
are divided from the thin flat web or waste by a pair of cutting tools, 
commonly known as clipping tools, which may be fixed in a fly or other 
press, the configuration of which at their cutting parts being of the precise 
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‘of the article intended to be divided or cut out of the web or waste 
are 4 ‘caounts the various articles which have been rolled, the articles 
when so clipped from the web or waste are done with. 


29650. T. DrevFvus, Paris, “Improvements in rolling iron, and in machinery 
ed therein.” —. 30th October, 1860. (ie 

The — of this invention is to enable the patentee to roll iron of per 
variable breadth and thickness conveniently in the same rolling mill, —_ 
the invention consists in employing a set or sets of rollers, some or a! : 
which are supported in movable ings, in such manner that the oe 
and depth of the spaces included between the set or sets of rollers (where 
they approach each other) shall be conveniently susceptible of great variation. 
2652. J. Beck, Isabella-street, Browdwall, ‘ Stop-valves Sor water, steam, or 

fluids.” —Dated 30th October, 1860. 

qh invention refers to the kind known as the screw-valve, but instead 
of using a close nut, as in the usual method, the patentee a part of a nut 
only (say one-fourth), or in cases where great pressure os - uses 
two parts of a nut on opposite sides of the spin le. The object anc van- 

of thus using a part or parts only of a nut consists in its being open, 
so that no dirt or other substances can accumulate between the threads of a 
screw and part or parts of a nut, the circumstance of sticking fast (which 
often happens with ordinary screw-nuts when they are allowed to stand for 
a time without being used) being thereby prevented. 
59. A. L. Cuerapame and J. B. D. Lambert, Paris, “A life-preserver.” 
Dated 31st October, 1860. : : 

This invention consists in the construction of an apparatus for saving 
persons shipwrecked at sea, on rivers or lakes, or for carrying a rope to the 
shore, or a rope or other object to a vessel in distress. The apparatus con- 
sists of a hollow or solid ball or spherical body, either of metal, or other 

rous material capable of floating. This ball is surrounded by a casing 
which allows the ball to turn freely on its axis. The casing carries at its 
lower extremity a counter-weight, and its upper surface forms a seat on 
which sits the person to be saved, who can be kept steady on it by means of 
straps, bands, or any other suitable means. 

2662. L. MARTIN, Tenison-street, Lamb:th, and O. PENFOLD, Blacknoor-street, 
a Drury-lane, “Cindles.”—D :ted 31st October, 1860. 

In carrying out this invention the patentees form the candles of a tubular 
shape, thereby allowing a current of atmosphericair to pass up and through 
the centre of the candles. They also arrange a series of wicks around the 
inner surface of the tube so formed of the fatty matter, or place therein a 
tubular wick, saturated and coated on its inner surface with the same 
material, thus producing a solid body between the inner and outer surfaces 
of such tube. ° 

. G. Davies, Serle-strest, Lincoln's-inn, London, ‘* Manufacture of 
boots, shoes, de "—A communication.— Dated 31at October, 1360. 

This invention relates, First, toa method of, and apparatus fof, lasting or 
stretching the vamps or upper leathers of boots, shoes, or other coverings for 
the fect, and connecting them temporarily to the inner soles, preparatory to 
rivetting or otherwise attaching the outer soles and heels thereto, as 
described in the specification of letters patent granted to the present 

tentee on behalf of Alexandre Joseph Duchatel, dated the 3rd day of May, 
1860 (No. 1115); and, Secondly, the invention relates to the construction 
and employment of movable half soles and heels which can be readily applied 
and renewed when necessary. In carrying out the first part of the inven- 
tion the leather which is to form the upper part of the boot or shoe is 
placed on the last in the ordinary manner, and, the last being turned over, 
the inner sole is placed thereon, and it then becomes necessary to stretch 
the upper leather or vamp equally on all sides, and to fix the same by small 
springs. For this purpose the last, with the inner sole or vamp thereon, is 
placed in a suitable frame, where it is securely held by supports. A number 
of smali pincers are then attached to the end of the vamp, their outer ends 
being connected by hooks to screws tapped into the frame. Upon turning 
these screws successively by means of a handle or key, the pincers are drawn 
outwards, and thus the vamp or upper leather is stretched upon the last. 
In order further to stretch the vamp, the frame carrying the screws is so 
arranged that it can be rocked upon pivots at each end, and the screws and 
pincers being then finally adjusted, small sprigs are driven in by the aid 
of a h % e patentee remarks that a modification of the above 
arrangement may be made by substituting levers for the screws to which 
the pincers are attached ; the pincers may be also so constructed as to hold 
the vamp firmer the more they are pulled. The body of the boot or shoe 
thus formed is then ready to have the outer sole and heel rivetted thereto, 
in the manner and by the means described in the specification of the patent 
above mentioned, or in any other suitable manner. In carrying out the 
second part of this invention it is proposed to prepare half soles and heels, 
and, after piercing holes at suitable distances therein, and corresponding 
holes in the soles and heels of a boot or shoe, to apply and fix the half soles 
and heels by means of small screws. Thus, by means of an ordinary turn- 
screw, any person can remove these outer or removable half soles and heels 
when worn, and replace them by new ones, the original sole and heel of the 
boot or shoe not being subject to any wear at all. 

2666. J. ANDERSON, Belfust. ‘* Improvements in the manufacture of Set, and in 
the mode of applying the same to railways and to other uses.” —Dated 31st 
1060. 





In carrying this invention into effect the patentee takes felt, whether of 
cotton, flax, hair, wool, or other substance specially prepared in the course 
of manufacture by being thoroughly saturated with asphalte, and combines 
various thickne-ses of it in layers by means of tar or pitch, so as to form, 
when thus combined, a felt of considerably increased thickness and strength. 
2667. W. Reyno.ps, Prior Cottage, and G. A. Sampson, Duck-lane, “* Boots 

and shoes.” —Duted 1st November, 1860. cs 

This invention consists in intreducing into the waist of the boot or shoea 
spring, in order to assist the proper action of the foot, and to give greater 
ease and comfort in walking to the wearer.—Not proceeded with. 

2668. D. Joy, Manchesier, ** Valves of steam-hammers.”—Dated lst November, 
1860. 

This invention consists, First, in moving the valves of steam-hammers, 
steam-pumps, and hydraulic engines (hitherto effected by levers, tappets, 
links, and cams), by the direct action of the fluid, or steam, or gas actuating 
the hammer-pump or engine ; this is done by allowing the piston, when 
near the end of the stroke, either way, to pass over and uncover a port or 
hole in the side of the cylinder, allowing the steam or fluid from the 
cylinder to pass direct on to the end of this valve, which is a cylinder 
moving in a cylinder, or is attached to a piston moving in a cylinder, and 
thus push it over to the reverse position ; the opposite action then takes 
place at the opposite end of the cylinder. By the Second part of the inven- 
tion the patentee makes the valve as for steam-h hollow, and allows 
the steam, after acting upon the lower side of the hammer in lifting, to pass 
through to the upper side to assist the down stroke, thus using the steam a 
second time over expansively. And he so arranges the regulator or admis- 
sion-valve as to cut off steam from the upper side of the hammer-piston at 
the same time that it closes the exhaust from the lower side, while the 
exhaust to the upper side is left free. Or he uses aseparate valve to cut 
off the steam from the upper side of the piston, and to close or open the 
exhaust to the lowerside, thus making the hammer eitherdouble-acting, using 
the steam expansively, or single-acting. He regulates the length of stroke, 
whether for hammer, engine-pump, or meter, by having the ports for letting 
steam or fluid at various places up the side of the cylinder, and opening that 
one which gives the right stroke by a cock or valve. 


2669. F. Jounson, Norh-strect, Westminster, “ Fixing screw piles and moor- 
ings.” —Dated 1st November, 1860. 
This invention consists in the application of hydraulic power for giving to 
the piles or moorings a rotatory motion to fix them in the ground. 


2673. W. Epwarps, Manchester, “ Self-acting apparatus for regulating and 
adjusting the pressure of gas and other fluids.” —Dated 1st November, 1860. 

To effect the purposes of this invention the patentee employs what is 
called an inverted syphon, containing mercury or other fluid, the fluid in 
one leg of the syphon being pressed upon by the atmosphere, and in the 
— the gas or other fluid whose pressure is to be regulated and 
adjusted. On the surface of the mercury in one of the legs rests a float, 
which is connected to a valve which closes the aperture through which the 
gas or other fluid passes. When thesupply, and q ly the f ure, 
of the gas or other fluid is too great, it forces the mercury into the ——— 
h with 











leg against the pressure of the at i , When the float descends an: 
it the valve. This action partially closes the aperture and restrains the 
pressure and supply of the | at or other fluid. But when the pressure and 
supply of the gas or other fluid is too little, the pressure of the atmosphere 
forces a portion of the mercury into the leg opposite to the one on which it 
acts, and this raises the float, and with it the valve, by which action a 
greater supply, and, consequently, pressure of the gas or other fluid is 
obtained. 
2685. G. Hamittox, Royal Exchange, London, “ Locks."—Dated 2nd 

— , 1860. 

is invention consists in arranging the locks in the manner herei 

described, so that, should the bolt be pressed back for the purpose pr pen oe 
the lock, the bolt is immediately stopped by an instrument put in motion by 
Pressing back the bolt. For this purpose the patentee mounts the tumblers 
on a movable axis, the said axis being fixed at one extremity of a bell 
crank lever, which is capable of turning on a pin fixed in the lock plate ; 
the springs of the tumblers tend constantly to press them forward, but when 
pressure is applied to the bolt, and through it to the tumbiers, the 
tumblers recede, the lever on which their axis is mounted tipping on its 

in or centre, and so bringing down its other extremity into a notch formed 
n the bolt ; and in order that the tumblers may be removed entirely out of 
contact with the projection or stump on the bolt, should the pressure be 
continued, he inclines the notch in the bolt, and the extremity of the 
lever which locks into the same, so that the inclines may give a further 
motion to the lever, and by so doing draw back the tumblers through a 
greater space than that through which the bolt moves. 





om, M. and A. CLARK, Sapen, — or holders for containing 
iscuite.”—Dated 2nd November, . 
According to this invention the biscuits are packed in air-tight packages 
or holders, formed by preference of paper, but other suitable materials may 
. These are formed of stout paper, and by means of a 
mould or other convenient shape the several pieces of paper are caused to 
take the particular shape of the biscuits which are to be subsequently 
packed therein.—Not proceeded with. 


2689. W. E. Newron, Chancery-lane, London, “ Preparing compounds of 
india-rubber, gutta-percha, and allied gums.”—A communication,—Dated 
2nd November, 1860. 

The patentee claims preparing these compounds by the admixture of 
lime, aqua ia, and sal iac, with india-rubber, gutta-percha, 
or any of their allied gums, or two or more of such guns, after such gum or 
gums have been treated with chlorine. 





2676. C. Harratr, Hornsey-lane, Highgate, ‘Machinery used in giving motion 
to a shaft or axis.”—Date 1st November, 1860. 

For the purposes of this invention, in order more advantageously to com- 
bine the use of manual with steam power, the manual power is arranged to 
act continuously, whilst the steam power is caused to come into action at 
the points of time only when the greatest effort is required. 


2681. H. Witiamson, jun., Coventry, ‘Silver watch cases."—Dated 2nd 
November, 1860. : 

The invention relates to the combination of gold and silver in the manu- 
facture of silver watch and consists in inlaying and making parts 
thereof of gold; these inlaid and other parts of gold are formed of orna- 
mental design, and which may be flush, sunk, or raised above the other 
surfaces of silver, and engine-turned, engraved, or otherwise ornamented, as 
may be required. 


2¢90. W. E. Newton, Chancery-lane, Loudon, “‘ Press for compressing sub- 
stances for pavkiny in the form of bales.” —A communication.—Dated 2nd 
November, 1860. x 
The object of this invention is to obtain a press of simple and economical 
construction, which will admit, under the same application of power, of 
giving two different degrees of pressure, so that the substance may be com- 
pressed expeditiously and in a proper manner, an excess of wad being 
dispensed with for speed, when sj is required, and speed may be dispensed 
with when power is required. e invention consists in the employment or 
use of two different means or arrangements o* gearing for actuating the 
follower or plunger, such gearing being so combined and 
either of the arrangements may be —— when necessary and the desired 
end obtained. The invention cannot be described in detail without reference 
to the drawings. 


2091. J. H. M. Van Hinsseren, Breda, Holland, “ Cleaning and preparing 
pork's wool so as to give it the elasticity of horse-hair, and the flexibility of 
wool, for bedding, sofas, chairs, &c.”—Dated 3rd November, 1860. " 

The inventor prepares the ‘ wool” in the following manner :—First, he 
washes it well and scours it if necessary ; Secondly, he dries it; Thirdly, he 
heats it by the processes now in use, or he cards it; Fourthly, he spins it 
just as the curled horse hair is spun ; Fifthly, he turns it till it obtains a 
tortuous shape, similar to a cork-screw, or the same as the curled horse hair ; 
Sixthly, he boils it for an hour or two in pure or slightly alumined water ; 
Seventhly, he dries it either in the air, or by the apparatus, according to the 
season. The “pork’s wool” is then ready, and can be sold cheaper than 
either horse hair or wool.—Not proceeded with. 


toa 


2695. S. Wenn, T. Timmins, and R, Broven, Birmingham, “ Machinery for 
the manufacture of nails, spikes, and staples.”-—Dated 3rd November, 1>60. 
This invention consists, essentially, of a pair of rolls, on the cylindrical 
surfaces of which impressions are sunk, each pair of which constitutes a 
mould or die of the figure of the nail to be made ; the said rolls are of a 
width equal to the width of the nail, and on each of the said rolls a loose 
ring is placed, which rings constitute movable flanges, one on each roll, and 
support the rod of iron laterally while it is being compressed by the rolls, 
that is to say, the said flanges constitute the sides of the mould or dies in 
which the nails are formed. Side rolls or supports may be employed to 
support the said rings, and keep them te their bearing. The principal 
rolls are geared together, and driven by steam or other power, and the rods 
of iron to be made into nails are heated to redness and passed through the 
machine, and thereby made into nails. This machine is adapted to make 
clasp-headed nails and spikes. The invention consists, Secondly, of 
machinery for manufacturing nails and spikes constracted as follows :—The 
said machinery consists of a pair of rolls, similar to those of the machine 
already described. Instead pb ey a loose ring on each of the said rolls, 
the inventors support the of iron laterally by means of steel plates, 
jointed together so as to form a sort of endless chain composed of flat links 
or plates. Two sets of the said plates are employed, one on each side of the 
rolls. The said plates are kept to their bearings against the side of the rails 
by means of flanges on the said rolls, the said flanges having annular bear- 
ings adjustable by set screws. The said jointed plates are carried forward b: 
the ty and support the sides of the rod during the formation of the nail. 
—Not proceeded with. 


2696. W. Wuite and J. PaRLBY, Great Marylebone-street, London, ‘‘ Improve- 
ments in colouring, or obtaining the effect of colouring, and other ornamen- 
tations, to surfaces in relief or partly in relief.”—Dated 3rd November, 

860 


1860. 

The object of these improvements is to obtain effects resembling those 
obtained by what is commonly called ‘‘picking-in” or “ picking-out,” and 
the like, but with other advantages in a more economical and expeditious 
manner. Having produced from a mould or die or otherwise a surface 

ly in relief, and wishing to colour such parts as are in relief, the inventors, 
instead of picking them out in colour with a brush, as is now practised, 
apply the desired colour to a surface, by preference slightly soft or yielding, 
and by pressing the relief ornamentation and this coloured surface together 
they transfer to the projecting parts or relief ornamentation the colour with 
which such surface was charged. To effect this they either press the relief 
ornament on the surface charged with colour, or they charge a roller, 
damper, or such like thing, and pass over and press its surface on the pro- 
jecting parts as relief of the ornaments, leaving on them the desired colour. 
Should they require to colour the sunken portions or ground on which the 
ornament or relief is formed or applied, they, having — the roller or 
other colouring surface, apply it to the raised surfaces of a mould or die 
adapted to receive the relief or ornament, which, being pressed into such 
coloured mould or die, receives on its sunk portions the colour of the mould. 
—WNet proceeded with. 


2698. R. B. Pinuiner, Hatjield-street, Slamford-street, Blackfriars, London, 
“ Machinery for compressing black-lead, or other suitable substances.” — 
Dated rd November, 1860. 

This invention cannot be described without reference to the drawings. 


2699. T. WriaLEy, Bridge Hall Mills, near Bury, “ Apparatus Sor filtering 
water and other liquids.” —Dated 3rd November, 1860. 

In carrying this invention into effect, the patentee causes the liquid to 
pass into the filtering medium in a horizontal direction, in contradistinction 
to a vertical direction. Thus he uses two vertical tubes or other shaped 
vessels, the one containing the filtering medium, and the other the liquid to 
be filtered ; and he forms a combined apparatus by placing a number of 
tubes or chambers in one vessel. 





Acapemy or Scrences.—A great part of the last sitting was taken 
up by M. Frémy’s reply to the various objections made to his theory 
of steel, some declaring it to be false, others denying its novelty. 
Our readers will recollect that M. Frémy’s theory may be reduced 
to the following points:—1. That steel is not a carburet of iron, but 
a compound of iron, nitrogen, and carbon. 2. That nitrogen opens 
the pores of the metal so as to admit the carbon, and then enters 
itself into combination with the metal; and, 3. That bodies bearing 
a certain analogy to carbon, like silicium, or to nitrogen, like phos- 

vhorus, will also, in combining with iron, form a kind of steel. 
1. Frémy, in his latest communication, does not deny that others 
before him have suspected the co-operation of nitrogen in the 
formation of steel, but contends that no one had before him reduced 
those suspicions to facts, or embodied them in a well-established 
theory. ‘Thus, certain kinds of steel had been found to contain 
nitrogen, but it was believed all the while that steel might exist 
without it, and this M. Frémy has disproved. He added that several 
large manufacturers had thanked him for his communications, and 
already laid out capital with a view to improve their produce by 
adopting his ideas.—The Academy, at this sitting, elected M. Daubré 
a member of the Section of Mineralogy and Geology, in lieu of the 
late M. Cordier.—M. Houzeau presented a note on the existence of 
two distinct principles or categories of substances in the atmosphere 
—one of these categories comprising bodies which, like ozone, 
possess a discolouring influence; the other comprising acid sub- 
stances, but too weak to produce a discolouring effect. His experi- 
ments with iodised test-paper were made partly in the town of 
Rouen, and partly in the neighbouring country. ‘The aerial acid 
would give the iodised test-paper a reddish tint in the absence of 
ozone; but in the presence of that agent, the property of which is 
to change the colour of the test-paper to blue, the atmospheric acid 
was not revealed to the eye by any action whatever. 
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THE IRON, COAL, AND GENERAL TRADES OF 


BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Derressep ConviTion or THe Iron Trave: Contemplated Reduction 
in Prices—P1a-1non : Want of Confidence—Coat Trav: Miners’ 
Wages —Inoxstone: Large Stocks—GENERAL MANUFACTURING 
Traves: Reports from Various Houses: The Foreign Trade.— 
Faure Or AN American Hovse—Boarp or Trape Rerurns 
For ApriL: Metal Returns—Incrzasep Exports To FRANce. 


Tue iron trade of South Staffordshire is reported by certain of its 
members to be in a worse condition now than it has been for many 
years past. Such persons say that scarcely any money or orders are 
procurable; that, as a consequence, very low prices are being 
accepted, and lower still demanded, by some customers. There 
seems to be a growing conviction that prices will have to come down 
next quarter day at least 10s. per ton. The benefit to the trade of 
this decrease will be but little. Twice that amount below the pre- 
vailing declared prices might prove of benefit to the trade, but 
iuasmuch as there would be great difficulty in at once lowering the 
rates of wages to compensate that greater reduction, the probabilities 
of a decline, if any, are in favour of thesmaller. In that event even 
the wages of puddlers and others must: be reduced, but only to an 
extent to which the men, it is hoped, will not offer any substantial 
resistance, 

The pig trade is very dull; and agents or producers who are not 
compelled to force sales are not forward to press for orders, because 
of a certain amount of uncomfortable feeling which it cannot be 
denied prevails respecting the stability of certain houses who are 
known to be living upon a hand-to-mouth trade, 

There has been a considerable increase in the trade between this 
district and France since the new tariff has come into operation. 
The value of the hardwares and cutlery exported was £135,165 
against £94,614 in the preceding year, while the quantity nearl 
doubled. Iron, wrought and unwrought, including unwrought steel, 
diminished in the value of the exports from £395,217 to £387,999, 
but the quantity increased. Steam engines show an increase in the 
value of the exports from £2,840 to £13,764, and other kinds of 
— from £174,359 to £189,843. In tin plates the increase is 
very small, namely, from £31,596 to £32,314. 

The coal trade is slacker this week than it was last. With sum- 
mer upon us this is to be expected, but the large falling off in the 
demand for iron smelting and other manufacturing purposes makes 
this decrease in the domestic consumption still more observable; and 


| the result is that the colliers are by no means fully employed. The 


notices fora reduction of wages, most of which will expire to- 
morrow (Saturday) night, seem even more likely now than at the 
time of our last report to be accepted by the men without any 
resistance. 

In the general manufacturing trades of this district there is no 
improvement upon last week, except in one or two branches, The 
orders which accumulated in the Whitsun week were very few in 
number, and of but little significance. The edge-tool makers are 
still tolerably active, notwithstanding that with them, as with other 
traders, there is no business being done with the American states. 
From other foreign markets there are some valuable orders under 
execution for axes, spades, shovels, and forks. The tube-makers 
continue well supplied with orders. In the toilet department, in 
which baths are included, the japanners are tolerably busy, but in 
other divisions of that trade there is an fortable quietud 
The electro-platers have had a worse season than they have had for 
several years. The button trade has been bad for some time; and 
the same remark applies to every other fancy trade. 

The district towns are no improvement upon Birmingham and 
Wolverhampton proper. Wednesbury, however, is an exception, as 
it has been for some time past, in co of the d i for 
railway fittings. The hoses engaged in the manufacture of rolling 
stock in other parts of the district are in like manner actively 
employed. At Walsall there is only a very moderate business 
being done in saddlers’ ironmongery, &c. he Willenhall, in the 
different branches of builders’ ironmongery there is scarcely any- 
thing being done. The japanners of Bilston are not in a better 
condition. In chains and anvils and nails about Stourbridge and 
Dudley there is much unemployed labour. The needle-makers of 
Redditch report unfavourably of their trade. 

Specifying a few of the leading foreign markets after those in the 
American States, with which latter thereisreally nothing doing except 
in military arms—a demand which has made that portion of the Bir- 
mingham gun trade quite active—we may state that the mail just in 
from the West Indies is almost an entire blank. With the Continent 
there is a trifle more being done this week than was the case a fort- 
night ago. This is traceable, mainly, to a decrease in the appre- 
hension that before prevailed lest Garibaldi should again take the 
field this summer. ‘There are a few orders in from Russia, Sweden, 
and Denmark. The Levant business is much depressed in conse- 
quence of the many mercantile failures which have occurred in con- 
nection with the trade in that part of the world. 


A petition, under the Private Arrangement Clauses, has been 
been filed by Messrs. RK. H. Hill and Co., merchants, of Birmingham, 
trading with the United States. ‘he amount of the liabilities is 
small. The stoppage is fairly attributable to the present unhappy 
state of things in America. 

The Board of ‘Trade returns for the month of April are especiall 
interesting as showing even more than those of the previous mon! 
the disastrous effects to the trade of this district of the secession 
movement in the United States. Under the existing circumstances, 
however, the wonder is that the effects are not still more perceptible. 
From the returns now before us it is clear that this district, although 
it bas suffered from the falling off of orders usual in a time of peace, 
yet has had the effects mitigated by the demand which is occasioned 
in a state of war. The total value of the month's shipments reached 
£10,905,213 against £11,352,440 in the corresponding period of last 
year. Except pig, cast, and railway iron, lead, and unwrought tin, 
machinery, saddlery, and other lead manufactures, hardware and 
cutlery, glass, coal, cotton yarn, and clothing, ail the principal 
articles of British manufacture and produce show a decline; and the 
extent to which this is attributable to the present condition of things 
in the United States will be apparent when we state that of all 
the commodities exported to that country, coal, wrought-iron, and 
salt alone show any increase; that pig-iron diminished one-fourth, 
steel one-third, earthenware and porcelain, hardware and cut- 
lery, bar and rod iron, tin plates, one-half; and railway and 
cast-iron three-fourths. Of lead and of copper and yellow 
metal, sheets and nails, no shipments were made. There 
was an increased exportation of earthenware and _ porcelain 
to all other parts of the world, particularly to the British possessions 
in North America, but owing to the extent of the diminution in the 
trade with the United States the declared value of the exports fell 
from £121,945 in the corresponding portion of last year to £118,986. 
In hardwares and cutlery there was an increase, the value of the 
exports being £298,938 against £295,999 last year. The exports to 
France more than doubled, as they have done for some months past, 
and there was a considerable increase in those to all countries exce 
the Hanse Towns, Australia, the United States, and Brazil. The 
increase was greatest in the exports to Russia and Cuba. None of 
our staple industries showed so great an advance, how- 
ever, as that of machinery. Steam engines to the value of 
£147,053 having been exported against £135,889, last year, 
and other descriptions of machinery to the amount of £247,000 
against £175,494. The increase in steam engines extended to all 
countries for whom our manufacturers produce them except India, 
but was greatest in the exports to Spain and Russia. But Spain took 
ouly halt the value of other descriptions as compared with last year, 
and there was a diminished supply to the Hanse Towns also. The 








| shipments, however, to all other couutries increased, especially to 








ae ert 








342 


THE ENGINEER. 





May 31, 1861 








France and Russia. The following table gives at a glance the state 
of the metal trades in their export department during the month of 


April. 
Month ended April = 
186 









1859. 8 i0. 
Pig iron ee +» 110,112 == 
Bar, bolt, and Tod iron oe 5,860 
Railway iron .. ee ee 3 
Iron wire ee és ve ° 20,851 
Cast-iron e oe oe 58,433 
Wrought-iron . se ee 302,405 
Steel, unwrought oo ee . 80,673 
Copper, unwrought .. : 97,490 
> and yellow metal, sheets 193,750 135,513’ 
and nails .. oe ° pnt a 
oi other wrought os 21,490 11,991 
Brass, all sorts.. ae én oe 14,653 7,849 
Lead, ditto .. oa a Pe 3'',869 39,572 
Tin, unwrought ee ee +. 38,946 20.817 38,032 
» plates .. ee ee -. 210,651 150,843 111,715 


NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 


Nortnern Marrers: Trade on Tyneside: Establishment for Testing 
the Armstrong Guns: Railway Progress —MrRsey Dock Boarp: 
Double or Single Storey Sheds on the Dock Quays—State or TRADE 
AT Suerrie.p: Anticipated Business with France—LANcouNsuire : 
New Railway Bridge over Sincil Dyke, Lincoln : Steamers to Sweden 
Calling at Grimsby—Exvoxrts or Iron and Steet, Harpwares, 
ANd Cuttery: Tabular Statement of the Quantitie we d since 
1845—Cuatuam Dockyanv: Machinery received from North of 
England Firms—Tue Buioiwe Trave at Leevs—THe W EST OF 
Scortanp: Clyde Shipbuilding: Great Dredging Machine for the 
Tyne, &e. 

Tuere has been such a quantity of holiday making during the last 

few days that the regular course of business, such as it is, has been 

greatly interrupted. The iron trade is dull on Tyneside. Much of 
the depression is attributed to the bouleversement in the once united 
and flourishing States of America, now the victim of every bad pas- 
sion which finds a resting place in the human breast. The present 
is evidently a waiting time: speculation is almost extinct, pect every- 
one shapes his course by the events of the day and hour. Still we 
think there is a tendency to exaggerate the current commercial diffi- 
culties, 
large business is yet doing, much lars 
fifteen years since. John Bull is suc 
at the least check he roars out lustily. 
may refer to the export coal trade as reported on by Mes: 

The quantity of coal exported durin; 

saird at 748,677, tons as compared with 582,099 tons in the correspond- 

ing month of 1860, showing an increase of 166,578tons. There is also 
an increase in the shipments of the year, which from January to 

April were 2,045,438, tons against 1,841,810 tons in the pe =iod | 

of 1860, A contradiction is given to a report that the Government 

are about to erect a large building on the Queen's Meadows for the 

purpose of testing the Armstrong ordnance. The building is to be | 
erected on the other side of the Tyne between Benwell Boat landing 
and Dunston, where the contemplated testing house will be built. 

It will be a stone structure some 50 or 60 yards long with a large 

earthen embankment at the end. The ordnance sent from the | 

Elswich works has hitherto been tested at Woolwich, but it is now | 

proposed that the guns should undergo that operation be fore leaving | 

the Tyne. The Stockton and Darlington Railway Company are | 
promoting a short branch at the Si: tburn end of their system with | 
the view of affording better accommodation to the ironstone royalties 
in that neighbourhood. They also contemplate amalgamation with 
the South Durham and Lancashire Union and the Eden Valley com- ! 
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nies. The Border Counties section of the North British Railway 
ias made such rapid progress that the contractor is now running his 
engine up to Falstone, ten miles above Bellingham. The line was 
opened from Hexham to Thorneyburn on the Ist of Fe bruary ; and 
the amount of traffic which has since come upon it has been encou- 
raging. The works from Falstone to the junction with the Border 
Union section at Riccarton, about eighteen miles, are in a state of 
satisfactory progress, large numbers of men being employed through 
the entire distance, and the contractor's engine being already on the 
line at Riccarton, ready for employment on the permanent way, 
which is laid near Keildar. The large coal field at the Plashetts, the 
property of the Duke of Northumberland, will now be opened out, 
and it is intended that by the time the railway is opened through 
the coal shall be ready to be dispatched. This great boon to the 
manufacturing districts of the south of Scotland owes its develop- 
ment, in a gre eat degree, to the promoters of the Border Counties 
Railway. The North British system will also derive a large addi- 
tional revenue from the development of the field. The North Eastern 
Railway Company hada special meeting at Y ork on Friday to 
consider certain bills now before Parliament. The chairman (Mr. H. 
8. Thompson, M.P.)stated that the Rosedale branch just comple ‘ted was 
taking 2,000 tons of ironstone per week, or £300 weekly, which would 
more than pay the ordinary . ate of interest on the capital expended in its 
construction. Therefore, he thought the line, although still in its 
infancy, promised well, particularly as the iron trade was not, by 
any means, in a bright or brisk state at present. 

At the last meeting of the Mersey Docks and Harbour Board, the 
engineer submitted a lengthy report on the subject of erecting double 
storey sheds on the dock quays. As a general rule, the engineer 
stated his opinion that single sheds will be found more economical 
and desirable upon the dock quays than those with a double floor; 
but he was not prepared to say there are not cases in which excep- 
tion to the rule may notarise. Vor the convenience of the general 
traffic, and more especially at those quays resorted to by steamers 
and the larger class of shipping, it had been found that the great 
desideratum has been ample and unimpeded space on which to place 
goods, and to meet this our sheds have been growing to a greater 
span than is met with at any other port, or than it is wise or econo- 
mical to build them, were it not for the great advantage obtained by 
the unobstructed space so covered over. The introduction of a 
second floor over such a space would at once destroy the object 
sought to be obtained, inasmuch as such upper floor would require 
supporting columns, and every such support would form an obstacle 
to the free working of the quay. Sheds might, no doubt, be con- 


















Granted that depression prevails in many quarters, still a | 
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s. Laird. | 

April is returned by Messrs. | 
| 





structed up to a certain span—say 50 feet—with iron girders to 
sustain the upper floor, but the cost would be too great to render 
such a system advisable. The report, which entere xd into a varie ty 
of other particulars, was discussed at considerable length, and acopy 
of it was ordered to each member of the board for further consi- 
deration. The Docks and Quays Committee will also report upon it. 

Trade at Sheffield, it need scarcely be stated, continues in an in- 
different condition. The file and steel houses have orders for country 
consumption, but with a few exceptions they are only for a limited 
amount. A large demand for Sheftield cutlery is anticipated from 
France soon after the end of Oc tober, at which time the redue tion in 
the duty comes into operation. 

The Great Northern Railway Company have commenced the 
erection of a new railway bridge over Sincil Dyke, Lincoln. The 
cost is estimated at £8,000, Another point of Lincolnshire interest 
is the establishment of a line of steamers between London and 


| Stockholm, calling at Grimsby and taking goods for all parts of 


The first of the line, the Melazzo, is to be 
The movement is no doubt 


Sweden and Finland. 
despatched from London next week. 
experimental. 

We gave, last week, a detailed statement of the value of the 
exports of iron, steel, and machinery, from Great Britain, during 
the sixteen years comprised between 1845 and 1860 inclusive. It 


| remains now to supplement the information by adding the quantities, 


which will be found in the annexed table :— 



































UANTITIES OF LRON AND STEEL EXPORTED FROM GREAT BRITAIN, — 1845-60. 
1845. 1846. 1847. | 1848. 1849. | 1850. | 1851. 1852. 1853. 1854, 1855. 1856. | 1857. 1858. 1859. 1860. 
z F Tons. Tons. Tons. Tons. | Tons.| Tons. | Tons.) Tons. Tons Tons. Tons Tons. | Tons. | Tons. Tons. | Tons, 
Unwrought iron :— | | | | | 
Pig 6. ce ve oe oe | T7362 159163 176086 175650 161775 141973 201264) 240491 | 333585 | 293432 | 291776 | 357326) 422086 | 363143 | 316376 | 342566 
Bar, bolt, and rod.. ] | | | ¢ 297649, 801871 | 254061 | S0UTS6 | 311459 
RAN) TATOO] PORYO4 BERR: () 59434 538 567622 553902 3167 540992 | 4 .asco6 ee < s os a es 
Bainad .... j 164022 L57991 228204 8388688 402200 4694: 4 88411 56762 65390 616718 | 54099 (461870 457660 33250 | 528927 | 453445 
Cast 6.2 oe ve oe oe | 22036, 20160) 26321, 19371) 16549) 21093) 24128; 61865 60979 60338 TULSS8 72394 = 72835 78192 $1302 74971 
Wire .... so 06 1949 «1825 «1978 «1913 3442) 4035) 4576 5271 | 9912 | 7987 | 5928 9190; 11333 | 10220} 12391 13957 
| | 
Wrought-iron of all kinds 79594 85719 107248 83606 117431 136296 139299 144752 | 182606 | 188445 | 167213 } 218613 244227 | 193814 | 200665 | 213474 
| | 
Unwrought steel .. .. 7015 «S467, 9787 6913, 8095 10593 11801; 15813 20288 20793 16693 | 21858, 22374 16378 24744 32173 
Total 2. oo oo oo oe S098 A 549709 626141 7O9492 783424 919479 1035884 1261272 1196663 1092735 | 1438900 1532386 1849058 1465191 1442045 








These figures show a continuous growth of prosperity from 1845 
to 1854, but since the progress of trade has been chequered, although, 
on the whole, the course of things is yet onwards. Comparing 1860 
with 1845, there is an increase of 309 per cent. in the quantity 
exported, and an increase of 246 per cent. in the value, showing a 
smaller margin for profit than hitherto, and indicating the effect of 
greater cheapness a foreign demand. It may Le interesting to add 
the following statistics with reference to the exports of hardwares 
and cutlery during the same period :— 

Year, 


Quantity. Value. 
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1860 .. .. eo ee 
Here again we have an increase of 87 per cent. in the quantity, and 
of only 72 per cent. in the value— telling the same tale of che “apness. 

Several large and powerful machines to be employed in preparing 
the plates and slabs of iron which will be used in the construction of 
the ae hilles, at Chatham, have been erected. Some powerful shear- 
ing, punching, and stamping machines have already been received 
from the firms of Hulse, Manchester; Collier, Salford; and Garforth, 
Dukinfield; and these are now in course of erection. 

It ——— that a lock-out is apprehended among the men engaged 
in the builaing trade of Leeds. In the spring of 1860 the bricklayers 
gave notice to their employers that on and after to-morrow, tle 
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Ist of 
June, they should expect to be paid by the hour, at the rate of 6d. 
per hour, but a week or two ago they virtually revoked this notice 
by issuing a cireular to their masters, in which they ask to be paid 
at the rate of 5s. instead of 4s. 6d. per day, on and after the first Monday 
in June, and to commence work at seven instead of six on Mond: Ly 
mornings. The labourers are also asking for an advance of 2s. per 
week, which would make their wages £1 per week. The feeling of 
masters is stated to be in favour of payment by the hour, and if the 
men should be prepared to abide by their first proposal, it is probable 
that the diffic uly would be at once arranged ; but there is a strong 
objection on the part of the « mployers to concede to the claim now 
made by the men, and the men are equally determined to press their 
claims. The Bricklayers’ Union numbers some 2U0 members, and 
there are about 500 in the trade. It is expected that 250 bricklayers, 
exclusive of the labourers, will go out. 











We gather one or two interesting facts from the west of Scotland. 
Messrs. Tod and M’Gregor launched on Saturday a screw steamer 
of about 200 tons, intended to carry all the materials necessary for 
the construction of the lighthouses commenced by Mr. Alex: fal 
M'Donald, at the Monarch Isles, near St. Kilda. The steamer is 
100 ft. long, 21 ft. beam, 10 ft. 9in. deep, and 40-horse power 
nominal, ‘The monster dredging machine built for the River 
Commissioners, under the direction of Mr. J. F. Ure, C.E., by 
Messrs, 'T. Wingate and Co., of Whiteinch, was launched on Satur- 
day. The machine is one of the most powerful craft of the kind 
ever constructed, It measures 149 ft. in length, 38 in breadth, and 
11 ft. depth, and has been fitted with a single engine of 60-horse 
power. The whole of the machinery and gearing were on board in 
complete working order, and caused it to weigh at the launch up- 
wards of 700 tons. There are two bucket ladders, which are of 
sufficient length to dredge to the depth of 33 ft., being about 10 ft. 
more than has hitherto been accomplished. This monster dredger 
will cost, we understand, about £20,000. It will be towed round 
the north of Scotland, being too large to go through the canal. 

















The last Calcutta mail brought a report from the cap- 
tain of a new iron ship, the Robert M’Kenzie, a vessel 
of 900 tons, built by Messrs. W. Simons and Co., of 


London Works, Renfrew. The captain writes:—* On the 12th 
February, when the ship was under close-reefed topsails, at 12 p.m. 
the glass fell very low and it came on sudde nly to blow a hurricane. 
The ship lay on her beam ends or broadside for twelve hours in a 
body of foam. I think we must have been in the centre of the 
hurricane; and although our position and loss was bad enough, we 
got off better than I expected, the iron bulwarks saving us very 
much.” The Robert M'Kenzie was built on a new principle of con- 
struction, she having no thwartship beams, but each range of beams 
lie in the reverse diagonal direction to each other. In place of wood 
waterways she has iron box waterways, on a plan never before 
adopted ; in place of vertical hold stancheons and the ordmary keel- 
son, she is fore and aft with central diagonal trussing, extending 
from the upper deck to a patent keelson, which is of suflicient 
strength to resist the combined strains of the ship's bottom, and the 
tensile and compressive abutment for these trusses. ‘The builders 
and patentees have nearly ready an iron ship of larger tonnage, on 
the same principle, for a firm in’ England. 


MerropourtaN Turnpike Roaps.—The annual report of the com- 
missioners states that the receipts from tolls on the roads of the 
metropolis nerth of the Thames amount in the last year 
to £64,177; but the expenditure, including watering as well as 
repairing the roads and sprinkling ashes daily in frosty weather in 

various places on nearly 40 miles of road, rather exceeded the 
receipts, The general surveyor reports the great and constant 
increase in the omnibus traflic as a cause of growing expense in the 
road repairs, 
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PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Raits.—There is no improvement to notice in this article. 

Scorcu Pig Iron has been rather quiet during the week, and prices have 
experienced but jittle change. The Market closes dull at 408 to 48s. 3d. 
for cash, and 49s. 3d. for three months open, No. 1 G.M.B., 49s, 3d. ; No. 1 
Gartsherrie, 53s. 6d., and No. 1 Calder, ous. 

Tne shipments for ‘the last few weeks | -_ been unusually large compared 
with the corresponding period of last 

SPELTER has tailen considerably in a and may now be had for £17 ds. 
on the spot. 

Correr.—In fair demand. 

Leap.—Moderate inquiry. 

’in.—The demand for English is limited. In Foreign but few transac- 
tions are reported here, the nominal prices are 126 for Banca, and £123 
to £124 for fine Straits. 

Tin Piates.—Dull of sale. 

MOATE AND CO., 65, Old Broad-street, London, 

May 30th, 1861. 
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GLascow, 29th May, 1861. 


Since this day week our market has improved in tone, and a slight ad- 
vance has been made. A fair business is doing both for speculation and 
shipment. A better feeling has been engendered by the fact that several 
furnaces have been put out in Ayrshire, owing to the refusal of the work- 
men to accept a reduction m wages. 

—— last week were 16, 748 tons against 11,600 tons in the correspond- 
ing week of last year. 








Suaw, THomson, and Moorz, Metal Brokers. 


AccipENT TO THE STEAMSHIP CoLUmBIA.—About six o'clock on 
Saturday afternoon the Galway steamship Columbia, which was 
undergoing some repairs (caused by her encountering icebergs on 
her last voyage) in Messrs. Clover and Royal's graving-dock at 
Woodside, suddenly fell over on the port side against the side of the 
dock. The crash of the fall was heard for a considerable distance, and 
it is said that the Columbia sustained some injury. Fortunately no 
person was hurt by the accident.—Liverpool Daily Post. 








—A Parliamentary return just issued shows 
sailing ships built in the United Kingdom in 
1860 was, of timber 686, and of iron 32. In the same period there 
were 46 steamships built of wood, and 151 of iron. In the British 
p yssessions there were 647 sailing ships, all of wood: 3 steamships 
built of timber, and 1 of iron. Within the year there were registered 
in the United Kingdom as new ships 786 sailing ships built of wood 
and 32 of iron, and 49 steamships of wood and 149 of iron. There 
were sold and transferred during the year 1,391 sailing ships, and 
173 steamers. 744 wrecks are rei sorde a, of which 26 were steamers 5 
and there were broken up 75 ships, 8 of which were steamers. Of 
Colonial-built hips there were registered in the United Kingdom in 
the past year 23, with an aggregate tonnage of 11,68! 9, and 54 foreign 
ships, aggregate tonnage 19,271. 

Artistic Designs ror WatcHes.—* A number of new and artistic 
designs for the em - oe of watches have been invented and 
exhibited by Mr. J. Benson, of 33 and 34, Ludgate-hill, and 
46 and 47, Cornhill, L fh my who has exerted himself with com- 
mendable success to provide, in this particular branch of manufacture, 
the union of taste and usefulness so striking in the productions of 
the French artificers. The recent progress in the art of watch- 
making in England is owing to the enterprise and industry of 
several gentlemen, who are now reaping a just rew ard for their 
ingenuity. Amongst these Mr. Benson holds a p rominent position, 
and his designs may therefore be recommended to the notice of the 
public.”—Daily Telegraph. 

Benson’s Illustrated | ‘ampb let, post free for two stamps, is descrip- 
tive of every construction of watch now made. Watches safe by 
post to all parts of the globe.—Apv. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, May 3, 1861. 


The Duke of Norruumper.anp, K.G., F.R.S., President in the 
Chair. 


ON MR. WARREN DE LA RUE'S PHOTOGRAPHIC ECLIPSE 
RESULTS. 


By Professor Farapay, D.C.L., F.R.S. 


Tue speaker commenced by drawing attention to the sun as the 
great source of light and heat to the planets of our system; and to 
the phenomena which occur from time to time when the earth and 
the moon are brought by their orbital revolutions nearly or abso- 
lutely in the same plane. The sun, casting shadows of the moon 
and of the earth in an opposite direction to their illumined sides, 
there would always be produced a total eclipse of the sun, or the 
moon, when these bodies were situated jn the same line on the 
same side of the sun, if the distances of the earth or moon 
invariably admitted of the one falling within the shadow of 
the other. In consequence, however, of the elliptical form 
of the orbits of the earth and moon, the distances of these 
planets from each other and the sun are constantly varying, 
and sometimes the shadow of the earth does not reach the moon, or 
that of the moon does not reach the earth. We might consequently 
have, in the case of the sun, either a partial eclipse when the sun, 
moon, and earth were not exactly in the same plane, or an annular 
or a total eclipse when they were so situated. A total eclipse might 
be only just total, or be of a shorter or longer duration as the apparent 
diameter of the moon exceeded by little or much the apparent dia- 
meter of the sun; no eclipse of the sun is so great, however, as to 
shut off the light of the sun from the whole hemisphere of the earth ; 
on the contrary, the shadow of thé moon can never cover more than 
a very small extent of the earth’s surface. On the 18th of July of 
last year, it happened that under unusually favourable circumstances 
there occurred a total solar eclipse ; the sun was nearly at his greatest 
possible distance from us, and therefore had almost a minimium 
apparent diameter, and the moon was nearly at her least possible 
distance, and therefore had a nearly maximum apparent diameter, So 
that the breadth and duration of the total eclipse were nearly at a 
maximum ; moreover, the shadow of the moon passed over a country 
easily accessible to European astronomers. ‘The speaker, after pointing 
out the course of the eclipse, from the sun rising in Greenland, across 
the Atlantic, across Spain, the Mediterranean, and Africa, stated that 
for a belt of 60 miles broad, the duration of the eclipse in Spain 
was fully three minutes, and about three minutes and a half in the 
central line of that belt. Such favourable circumstances were not 
likely to occur again within the probable lifetimes or opportunities 
of the observers, who went out to Spain to observe the eclipse. 
Hence the desirability of placing before scientific men the means 
used by various persons to record and measure the appearances 
visible at total eclipses, with a view to facilitate the labours of future 
observers. ch 

Curious and paradoxical as it might at first appear, it is necessary 
to shut out the sun in order to see it; for example, said the speaker, 
look on this electric light, could any one conjecture from its aspect 
what it is? One sees a brilliant centre surrounded by rays, but one 
cannot see the two charcoal points which are producing it ; and if it 
were magnified and projécted against a'screen by means of lenses, 
although the ignited ‘pomts would be ‘rendered evident, still there 
are matters about them ‘which would remain invisible. So it is with 
the sun; one can so reduce his light, by means of dark glasses, or 
other contrivances, as té ‘enable us to scrutinise, by means of tele- 
scopes, his photosphere ;' dr’ we might project his image on to a 
screen, and thus examine it: but we should not see the sun, that is, 
the whole sun. His mottled surface, his bright markings, his dark 
spots would undoubtedly be thus shown; but we should fail to 
discern those curious appendages which were first observed a few 
years back on the occasion of a total eclipse. These so-called red 
flames, about the nature of which many conjectures have been 
made, are, as it now appears, true belongings of the sun, and are not 
subjective phenomena, produced, as some philosophers suppose, by 
a deflection or diffraction of the sun’s light in passing through the 
valleys on the moon’s profile. 

The object of the speaker being, as before stated, to bring under 
the notice of the members of the institution Mr. De la Rue’s photo- 
graphic results: he now described the Kew photoheliograph. A 

yhotograph of the instrument and temporary observatory, taken in 

pain, being projected on the screen by the electric lamp. The 
heliograph consists of a telescope, the tube of which is square in 
section, and which can be made to follow the sun accurately by 
means of clockwork. The optical part consists of an object glass 
tactinically corrected) and a secondary combination of lenses, situated 
near the focus of the object glass, for the purpose of magnifying the 
sun’s image to 4 in. in diameter. The image so magnified, together 
with position wires, are depicted on the collodion plate placed in the 
telescope. In taking ordinary sun pictures, or pictures of the partial 
phases of the eclipse, the light is allowed to act on the sensitive plate 
by the passage of a narrow slit in a brass plate drawn with great 
rapidity across the secondary magnifying lens. By this contrivance 
the sun’s image is allowed to act for a very small fraction of a second 
of time. Thirty-one pictures of the various partial phases of the 
eclipse were obtained in this way by Mr. de la Rue and his assistants. 
Several of the most interesting were projected on to the sereen by 
means of the electric lamp. The two totality pictures were, however, 
obtained in another way ; the brass plate with the slit was draw aside, 
and the picture of the protuberances allowed to fall for a whole 
minute on the collodion plate. The first picture was procured 
exactly from the commencement of the totality and during the 
minute precisely succeeding it. The second picture from about a 
minute preceding the reappearance of the sun until just before he 
reappeared. 

These pictures were shown on the screen by means of the electric 
lamp, and it was seen that the luminous prominences extended for a 
long distance beyond the moon’s dark limb. In the first picture 
some prominences were completely detached, and were at some con- 
siderable distance from the moon’s limb; these, in the second picture, 
were reached by the moon, wnich during the interval had been 
travelling across the sun’s disc. Fresh prominences had come into 
view in the second picture on the western limb, while some of the 
prominences on the eastern limb had been shut off by the moon’s 
motion, 

The speaker then referred to diagrams, which had been enlarged 
from actual photographs, etched upon glass by hydrofluoric acid, and 
graduated in accordance with the data furnished by the images of 
position wires on the photographs. These diagrams showed that a 
luminous prominence situated at a right angle to the path of the 
moon's motion across the solar dise had hung back in reference to 
the moon’s centre an angular distance of about 5} deg., while pro- 
minences situated in the direction of the moon’s path had not shifted 
angularly, but were covered and uncovered to an extent of about 
93 min. during the period of totality. Such results were in accor- 
dance with the hypothesis that the prominences belong to the sun, 
and opposed to the theory that they are subjective phenomena pro- 
duced by the deflection of the sun’s light. 

In order to render evident the relative positions of the whole of the 
protuberances visible during the eclipse, attention was drawn to a 
diagram enlarged from an etched photograph of the sun, on which 
were etched also the protuberances visible in the first and second 
totality—photographs which coincided exactly when superposed in 
respect of those parts visible in both. It was seen on the diagram, 
that in consequence of Rivabellosa not being exactly in the centre of 
the shadow path, the moon's centre was depressed below the sun’s 
centre, and thus at the nearest approach of the two centres they were 
distant about 14 sec, This had the effect of rendering visible a 
little more of the prominences on the northern limb, and of shutting 
off a portion on the southern limb of the sun. 

The speaker drew attention to the — hts of 


, : p many of the pro- 
minences ; to the circumstance of their brilli 


cy in some cases being 





greatest in those parts nearest the sun, while in others the brightest 
part was on that edge more distant from the sun. One prominence, 
upwards of 70,000 miles distant from the sun’s limb, was particularly 
pointed out—this had not been seen by human eyes, but there 
was its image fixed and recorded by the heliograph in both the 
pictures. Photography could therefore renderevidentto us phenomena 
of the sun which the human eye could not discern; and here we 
had another of the many proofs of the importance of varying our 
means of observation. This prominence was not the less real 
because we could not see it; it existed and emitted a radiant force ; 
invisible it was true, but still, nevertheless, a force, and even, 
= y, a greater chemical force than that of the visible prominences. 

n order to render this apparent, a spectrum was produced by means 
of the electric light and projected on to a collodion plate recently 
made sensitive, and placed in full view of the audience; during the 
thirty seconds of exposure marks were made by scratching through 
the collodion film to indicate the position of red, yellow, green, and 
violet bands ; on developing the picture and projecting the image on 
to the screen, it was seen, by reference to the scratches, that up to 
the violet band very little effect had been produced, but that the in- 
visible rays beyond the violet had produced a very intense image, to 
an extent equal to the breadth of the visible spectrum, consisting of 
several well-marked bands of varying intensity. 

The speaker now drew attention to the corona: on Mr. De la 
Rue’s photographs the corona, to some extent, was visible, but 
recourse was had to a photograph of a drawing showing the whole 
phenomena, which was also projected against the screen. It was 
pointed out that observations in Spain had proved that the corona 
polarised light, and as light coming direct from a luminous body is 
not polarised, but that after reflection it is so; the fact of polarisa- 
tion tended to show that the corona must be a consequence of an 
atmosphere around the sun reflecting the sun's light. 

The speaker concluded by drawing attention to some phenomena 
connected with the sun's spots, their rotation, the sudden bursting out 
ofa brilliant light observed by two astronomers distant from each other; 
and also to a curious foliated appearance in the sun’s spots, observed by 
Mr. Nasmyth. What are these vast masses which reach to such 
enormous distances beyond the sun, as we see bim under ordinary 
circumstances? One, we perceive, extends nearly as far from the 
sun as three times the entire circumference of the earth, and another 
is suspended ‘away from the sun's limb about once that distance! 
Modern science places at our disposal methods of determining the 
nature of some ok the constituents of the sun's atmosphere, with a 
degree of certainty equal, perhaps, to any of our laboratory methods, 
could we bring away a sample and analyse it by chemical means. 
Employing the principles and methods of Bunsen and Kirchhoff, 
which professor Roscoe recently brought under our notice, might we 
not, suggested the speaker, on the occasion of another solar eclipse 
give some answer to this question, and add another proof of the 
reality of these prominences by revealing somethIng as to the nature 
of their constituent particles. 

Lastly, there was exhibited a photograph of the moon, obtained by 
Mr. De la Rue at his own observatory, for the double object of show- 
ing the great beauty and perfection of the pictures, and in illustra- 
tration of the light and shadow being different in proportion from 
the visible image, in consequence of the actinic force of the light 
reflected by different parts of the moon not according precisely with 
its luminosity. 


PHOTO-ZINCOGRAPHY. 


Coronet Sim Henry James, R.E., Director of the Ordnance 
Survey, has published the result of various experiments which he 
has made in ‘photo-zincography, or the art of copying ancient 
manuscripts, or any outline engravings. Colonel James states that 
he has been assisted in his labours by Captain A. de C. Scott, R.E. 
The art is certainly a most useful and valuable one, for by means of 
it rare and important documents or books may be copied and multi- 
plied to any extent. Thus, a copy has been taken of that part of 
“Domesday Book” which relates to Cornwall,andthe public are likely 
to reap the benefit of the invention, as a facsimile of the most ex- 
pensive books, manuscripts, or engravings may be obtained at a 
very cheap rate. We observe, too, that Mr. Erle proposes to re- 
publish an early Saxon manuscript by the same means. Half a century 
ago or so it was thought that Bewick’s engravings could never be 
surpassed, althongh we need hardly say that the illustrated publi- 
cations of the present day evince an almost magical improve- 
ment in the art. However, photo-zincography will enable the 
public to judge of Bewick’s engravings, as a pamphlet has been 
published by Colonel James, containing a photo-zincographic copy 
of Bewick’s “ golden eagle,” with the view not only of showing ‘ 
style in which “ Bewick’s British Birds” were engraved, but also to 
enable a judgment to be formed of the perfection to which the photo- 
zincographic process has been brought. The pamphlet to which we 
allude gives the following description of photo-zincography :—By 
the term “ photo-zincography ” is meant, as the name implies, the 
art of producing a photographic facsimile of any subject—such as a 
manuscript, a map, or line engraving, and transferring the photo- 
graph to zinc, thereby obtaining the power of multiplying copies in 
the same manner as is done from a drawing on a lithographic stone 
or ona zinc plate. The first part of the process concerns the pro- 
duction of a negative photograph on glass of the document, of 
exactly the same size as the original. This is obtained by the 
ordinary wet collodion process, and too great care cannot be taken 
to obtain one as perfect as possible, as every defect will be trans- 
mitted through each step of the process till it affects the final result, 
As affecting success at this stage, the lens used should be as perfect 
as possible, and fully capable of projecting an image of the size 
required without sensible distortion. Lenses are used at the 
Ordnance Survey-office of various diameters, depending on the size 
of the document to be copied—-the largest being 8 in. in diameter, 
41 in. in principal focal length, and capable of producing negatives 
free from sensible distortion 16 in. square, a stop 1 in. in diameter 
being placed 8 in. in front of it. The distance from the lens to the 
ground-glass of the camera when adjusted so as we a subject in 
the same size is 7 ft. 3 in., and from the lens to the subject of course 
the same. The readiest means of adjusting the camera and lens in 
their proper position relatively to the object and to each other when 
it is required to produce a negative the same size, is to ascertain by 
actual measurement with a proper scale a lineal dimension of the 
subject (as its width or length), and so to regulate the distance of 
the lens from it, that when the image is focussed on the ground-glass 
it shall equal, in its corresponding dimension, that already read on 
the scale, This can easily be done by a system of repeated trial and 
correction of error. When the lens and camera are in adjustment, 
the glass plate is covered with the sensitive coating—exposed, de- 
veloped, and fixed in the ordinary way ; when fixed, it is immersed 
in a saturated solution of chloride of mercury (corrosive sublimate), 
When well whitened by the action of the salt, it is removed, washed 
with water, and then with a solution of hydro-sulphate of ammonia, 
consisting of ten parts of water to one of hydro-sulphate of ammo- 
nia of commerce. In this manner the ground of the negative is 
rendered extremely dense, without affecting the clearness of the de- 
tail. When dried and varnished it is ready for use. We now come 
to the preparations of the sensitive paper. The quality of the paper 
used is a point of much importance. Various samples have been 
tried, but that which has been found best suited for the purpose is 
a semi-transparent kind, with a smooth surface, known by the name of 
engravers tracing-paper. ‘Thenext process is the coating of the whole 
surface of the print with an even and thin layer of a greasy ink, 
which is composed of the following ingredients :—Middle linseed-oil 
varnish, 44 02. ; wax, 4 0z.; tallow, 4 oz. ; Venice turpentine, } oz. ; 
gum mastic, } 0z.; lamp black, 34 0z. A portion of the above is dis- 
solved in oil of turpentine, so as to make a solution of the consistency 
of thin cream, which is easily applied to the surface of the print with 
a brush, As soon as the lines are quite clear the print is placed in 
a flat dish and washed first with warm, and finally with cold water, 
When dry, it is ready fortransferring to zinc or stone. There are 
two methods of transferring to zinc, varying according to the quantity 








of ink on the photograph. If a very small quantity has been applied 
on account of the closeness of the subject, the print is transkarred 
by the “anastatic ” process. 


AN OLD ENGLISH LOCOMOTIVE IN AMERICA. 


Tue Camden and Amboy Railroad Company have preserved with 
scrupulous care and at some cost, considering the value of old iron— 
such iron as the early machinery was made of—a number of their 
original engines and much of their original plant. It is to be hoped 
that they will lay, up in ordinary the old “John Bull,” the first loco- 
motive, and that they will not break up any historical thing until it 
has been carefully copied and described. What an unfortunate thing 
itis that the New York Central, the Harlem, and other roads first 
located have not so much as a pencil sketch of any of their early ima- 
chinery. Not only the interest attaching to these pioneers in our 
rapid and wonderful system, but their immense importance in head- 
ing off fraudulent patents, should have insured their preservation in 
the form of certified drawings at least But in a few years, when 
everybody will be only too glad to pay fabulous prices for such old 
relics, we shall have not a trace of any of them—all will have passed 
into the scrap heap—without immediate effort is made to preserve 
them. We earnestly advise every man who has any facts at hand 
or within reach, concerning early railroad machinery, to put them 
on paper, with names and dates, at once, This is for the general 
benefit. 

The “John Bull,” before referred to, was the first engine in use 
on the Camden and Amboy Railway, and is now in tolerably good 
preservation at Bordentown, It was built by Robert Stephenson, 
and was put into service in 1831—thirty years ago. The machine 
may be generally described as follows :—The boiler consists of a 
shell 32 in. diameter and 6 ft. 8in lung. The shell consists of three 
half rings of plate, forming the top half, and three forming the 
bottom half, the two semi-circular parts thus formed being united 
at each side by a single welt joint or strip running from fire-box 
to smoke-box, and 4 in. wide. The smoke-box is 32 in. long and 
48 in. wide, the bottom projecting down on each side as low as the 
fire-box and embracing the cylinders. The inner bottom of the 
smoke-box, however, is, as usual, just below the barrel of the 
boiler. All corners in the boiler are } monllr by angle irons, and all 
the joints are single riveted. ‘The fire-box is round in plan, and 
48 in. diameter outside. The outer box has a dome top, the whole 
being 5ft. 4in. high, and 6ft. with the ash pan,; the bottom of 
which is 14 in. from the rail. The upright outer shell consists of 
four vertical plates, overlapping each other like the buckets of an over- 
shot wheel. The lower part of the dome consists of eight plates 
dished, and overlapping similarly ; and at the top of the dome is a 
single dished plate. 

The engine consists of two cylinders, 11 in. by 18 in., lying in 
two depending compartments of the smoke-box, below the level of 
the driving axle, and inclined upwards towards it. The piston rods 
work under and clear the forward axle, there being but four wheels, 
of equal diameter. The centre lines of the engines are 31 in. apart. 
The double guide rods and the cross heads are almost exact pro- 
totypes of the best modern patterns, the former being held up by 
four hangers on each side, projecting down from two inside frames. 
The crank axle has six bearings; one on each outer frame and one 
on each of four inside frames. The outer bearings are 4 in. long, 
and the inner bearings 8 in. each. The outer bearings of both 
axles are similar to those now used, the boxes sliding in wrought- 
iron jaws, bolted to the wooden frame. The four inner boxes, all 
of brass, lie fore and aft, to receive the thrust of the engine, in jaws 
forged upon the four inner frames; and they all have jaw-wedges, 
such as are now used. The diameter of the driving shaft is 4 in. at the 
ends, and 5 in. between the cranks. It will be remembered that there 
are bearings outside of each crank, in addition to the bearings out- 
side the wheels on the outer frame. Between the inner frames, in the 
centre of the shaft, are two eccentrics, one for each engine. A double 
rod runs from each eccentric, over and under the leading axle, and 
under the smoke-box, between the cylinders, to the space between 
the smoke-box and the breast beam. On each branch of this rod is 
a flat hook, the rock shaft runs across here, on hangers running for- 
ward from the smoke-box—or, rather, the two rock-shafts, in one line. 
From each shaft an arm rises to the upper eccentric hook, and another 
ee downward towards the lower hook, so that the engine runs 

orward or backward, as one or the other eccentric rod is hooked on. 
In this case the eccentrics are, of course, set without lead. The han, 
rock-shaft, or trip-shaft, lies just over the fire door, behind the boiler, 
and hand-hooks are permanently attached to the hand levers on it, 
and to other arms on the rock-shaft. The valves are reversed by 
rods passing from the foot-board over boiler. The valve stems run 
back, from their arms on the rock-shaft to the steam chests, which 
are on the tops of the cylinders. This is substantially the old hand- 
hook motion, except as to situation, and except as to lifting the 
eccentric hooks by cams. The pumps lie alongside the slide-rods, 
inside the inner frames, nearly under the centre of the boiler, and 
are drawn by long arms forged upon the crossheads. The check- 
valves are in the middle of the barrel, longitudinally, and a little 
below, vertically. There is an oval steam-dome, 12 in. by 17 in., 
and 30 in. high, near the front end of the boiler, in which was 
formerly a disc-throttle, Steam is now taken by pipee passing 
through the smoke-box outside, to the dome. The chimney is 
open and bell-mouthed at the bottom, being 15 in. in diameter there, 
and 12 in. in other parts, and 6} ft. high. There is a safety-valve 
on the dome, and avother near the dome-top of the fire-box. 

The framing is worthy of note, There is no provision made in 
any part of it for the expansion of the boiler. The outer frame rund 
all round the engine, outside the wheels, and is of wood, 9 in. high 
and 4 in. thick, with plate-iron at the corners, and where the jaws 
are fastened on. The front axle, 4 in. diameter, is 5 ft. from the 
front end of the frame, and has bearings only on this outer frame. 
The two axles are 5 ft. apart (5 ft. wheel base); and the trailing axle 
is 5 ft. 2in. from the back end of frame. ‘The back of the fire- 
box is some 2 in. from the inside back end of the frame. The 
diameter of each of the four wheels is, with tyre, 54in. Tho 
boiler is entirely held up by this outer frame, by three inclined 
braces on a side, the middle one forming also a sort of belly-brace 
under the barrel. Each engine has two inner frames of iron, four 
by one inch, standing edgewise, and reaching from the smoke box, 
on either side of the cylinder head, to the fire-box; and they are 
fastened at these abutting ends by angle irons. The angle iron 
between the frames, and fastening them to the fire-box, is a deep 
continuous plate, ‘Che other side or the opposite engine, of course, 
has two similar frames. Excepting the non-expansion arrangements, 
this work is light, strong, and very well arranged. These four 
inner frames are stayed apart by the belly-brace before-mentioned., 
The four springs, one over each outer journal, are above the outer 
frame, and held by hangers like locomotive springs generally. A 
truss rod extends from the ends of each outer side frame, over two 
standards, forming at once a girder and a hand rail. The “draw 
bar” is a wide angle iron or angle plate, rivetted to the lower back 
part of the fire-box. The cylinders and valve boxes are the only 
cast-iron parts, and the work generally is well-proportioned and 
carefully made.—American Railway Review. 








Tur Export Trapve.—It is only by making a detailed examina- 
tion of the various branches of the export trade that their prodigious 
growth during the last fifteen or sixteen years can be fully appre- 
ciated. Comparing 1860 with 1845, the value of the exports of 
apparel, haberdashery, and millinery increased 286 per cent. ; beer 
and ale, 316 per cent.; brass and copper manufactures, 76 per cent.; 
coals, coke, and culm, 242 per cent.; cotton manufactures, 120 per 
cent.; cotton twist and yarn, 42 per cent.; earthenware and porce- 
lain, 74 per cent.; hardwares and cutlery, 73 per cent.; iron and 
steel, 246 per cent.; leather and leather wares, 861 per cent.; linen 
manufactures, 60 per cent.; linen yarn, 80 per cent.; machinery, 325 
per cent.; silk, 412 per cent. ; silk manufactures, 163 per cent. ; tin 
plates and tin and pewter ware, 143 per cent. ; woollen manufactures 
57 per cent.; and woollen and worsted yarn, 280 per cent, 
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BURN’S TRAMRAILS FOR STREET RAILWAYS. 


Tn1s invention by Charles Burn, Delahay-street, Westminster, 
consists of certain improvements in the form and mode of support- 
ing iron rails for street railways, so that they may be adapted for 
waitin having flanged wheels, and may be laid in streets of cities 
and on common r without causing any appreciable obstruction 
or inconvenience to the traffic of vehicles with ordinary wheels on 
the same road or street. 

Fig. 1 shows a cross section of a groove rail adapted for flange 
wheeled vehicles only, fixed upon a cast-iron chair J at suitable dis- 
tances apart. ‘The rail is fastened to the chair by bolts rF. Fe 
2 shows a cross section ‘of a grooved rail, which is also constructed 
for flanged wheel vehicles only, the sides D may be straight, as 
shown by the dotted lines or curved outwardly. This rail requires 
no chair or sleeper, but may be tied together by tie rods 'T’ in the 
manner as shown in Fig. 9. Fig. 3 shows a rail adapted for flange 
wheeled vehicles only, but with a depression E instead of a groove 
to guide the flange of the wheel and keep it on the bearing surface 
B, in the manner as shown in Fig. 9, this rail is bedded on toa 
wooden sleeper G to which it is fastened by spikes K. Fig. 4 shows 
a cross section of a tramrail adapted for flange wheeled vehicles, as 
well as for vehicles having ordinary wheels. In this rail there are 
no grooves, but the roadway has two levels, namely, one the level 
of the rails or bearing surface B for vehicles with flange wheels, 
and the other or lower level in a line with the bearing surface C for 
the wheels of ordinary vehicles. 














Fig. 5 shows a modification of the same description of rail formed 
in two parts, one part W forming the rail for flange wheeled vehicles 
made of rolled iron, the top of which B is the bearing surface upon 
which the flange wheels run, and is at a level with the level of the 
road, the other part V, at a lower level, made of cast-iron, forms 
a tramway for ordinary vehicles; grooves R, R, R, may be 
formed on the surface of the rail, as described in Mr. Burn’s 
patent, dated September 26th, 1860, No. 2336, the rails rest 
on a wooden sleeper G one part W being fixed to the sleeper by 
spikes K and the other part V by bolts H, H. Fig. 6 shows another 
modification of the same description of rail formed in two 
parts Q and U, and may be made of rolled or cast-iron, the top 
side of the one part Q forms the tramway C for ordinary vehicles, 
the topside of the other part U forms the bearing surface } for the 
flanged wheel vehicles. ‘The two parts Q and U are bolted together 
in the manner shown by bolts b P, and form one longitudinal 

irder which rests on‘ transverse iron sleepers 8, and is fixed thereto 

y bolts H, H. Fig. 7 shows a mode of forming an iron foundation 
for supporting that description of rail which is adapted both for 
flange-wheeled vehicles and form at the same time a tramway for 
vehicles having ordinary wheels. ‘The foundation M is a cast or 
wrought-iron longitudinal girder or sleeper having a vertical web 
M with top and bottom flanges N and O, the rail Y rests on the top 
flange N to which it is fixed by bolts H, H, and in order that there 
may be as little jar as possible a thin packing of wood or other suit- 
able material may be placed between the rail and sleeper at N. Fig. 8 
shows a cross section of a tramway in a paved stret with two 
lines of rails fixed upon transverse iron sleepers. This tramway is 
adapted for vehicles having ordinary wheels as well a:. for flange- 
wheeled vehicles. Fig. 9 shows a cross section of a tramway ina 
macadamised road and two lines of rails; the rails have no longi- 


the rods T. This tramway is adapted for flange-wheeled vehicles 
only. Fig. 10 shows the section of a rail which can be adapted for 
both flanged-wheeled vehicles or for ordinary wheeled vehicles only. 
The groove A is made in this case sufficiently wide to admit the 
tyre of the ordinary wheels as shown in Fig. 11, the two raised 
portions B and B' serve to guide the tyre and keep it within the 
groove. When it is intended that sucha rail should be used by 
tlanged wheeled vehicles also, the tyre of the flanged wheel runs on 
the bearing surface B, and the flange of the wheel runs then in the 
groove A. Such a rail may be laid on wooden longitudinal sleepers, 
or on any other suitable foundation to which it may be fixed by 
bolts, spikes, or other suitable contrivances. 


New Brings To Lansetu.—This bridge will be situated half way 
between Vauxhall and Westminster bridges, and from one-half to 
three-quarters of a mile in distance, it is stated, will be saved when 
using this bridge for tratlic to the east end of London, passing 
through wide streets on the Lambeth side, as ‘compared with the 
crowded route vid the Strand and Cheapside. The Bill for the new 
bridge has passed the House of Lords, and has been read a second 
time in the Commons. The engineer is Mr. P. Barlow, and the 
work, which is on his system of metal structures, has been let to 
Mr. Porter, of Birmingham. 














TYLOR’S HEATING AND AERATING APPARATUS. 
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Tris invention, by W. H. Tylor, of Warwick-lane, Newgate- 
street, London, consists in the arrangement and combination of 
apparatus for heating and aerating saline or other water or liquid. 

The arrangement of heating and aerating apparatus in combina- 
tion with a bath, of which Fig. 1 is a plan, and Fig. 2 an elevation, 
consists, in part, of a boiler of a capacity to contain a quantity of 
water which, when heated, shall be sufficient for a hot bath at one 
discharge,’and in order to avoid the expense of bricklayers’ work, it 
is constructed in such a manner that it can be readily placed in an 
ordinary fire-place without removing, cutting away, or disfiguring 
the chamber or chimney-piece; the flues of the boiler may be 
arranged in gny convenient manner, so that the boiler will hold 
sufficient water for a warm bath at one charge, or a cistern may be 
connected with the boiler and its contents heated by circulation in 
the ordinary manner. In the front of the boiler an iron stove-front 
may be affixed with doors and blower if required. 

Also, of an improved aerating machine consisting of a condenser, 
air-pump, and working gear, all arranged in connection with an 
iron pillar, by which space is economised, and the two side frames 
usually employed in the construction of aerating apparatus dispensed 
with. 

And, lastly, of an improved bath which may be of copper, iron, or 
other metal, the connections and cocks of which are concealed from 
view by a metal casing forming part of the bath in place of enclosing 
them with wood as heretofore, by which the expense of carpenters’ 
work and fitting is avoided. 

In preparing a saline aerated bath with the improved apparatus, 
various modes may be adopted, but it is preferred to proceed as 
follows, namely :—In a cistern or other vessel fixed at a level above 
the apparatus, to which a supply of cold water is laid, are dissolved 
the salt or salts to be used in the bath; this solution is allowed to 
pass into the boiler A by the pipe B, which has a stopcock at some 
convenient point, where it is heated to the required temperature, and 
its proper strength or density ascertained by a salinometer E, it is 
drawn through the pipe C to the pump barrel of the aerating 
machine D, to which also a pipe H, in communication with 
a gas-holder or other vessel for retaining or generating the 
gas or gases with which the solution is to be charged, is 
connected; the quantities of the solution, and the gas or 
gases, being regulated by the stop-cocks a, a', from whence it is 
forced in connection with the gas or gases into the condenser 6, 
under pressure, where they are thoroughly mixed, and thence dis- 
charged through the pipe I into the bath ky; L is a pipe for supply- 


- . : | ing cold water direc he bath, and M is the waste or emptying 
tudinal or cross sleepers, but are tied together and kept in gauge by | ESS Sates Sete Se ee Seem le OS te the wets oe canny 


pipe, fixed in the usual manner. 

In some cases fresh water may be employed, or water containing 
medicinal properties, which may be charged with gases of different 
kinds by means of the aerating apparatus above described. Fig 
is a side view of the aerating machine shown in Figs. 1 and 2; 
Fig. 4 is a section of a similar machine, but with the condenser 
placed within the iron column; Fig. 6 is a section and elevation. 
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RAILWAYS IN NORTH AMERICA. 

By reports of the different companies in the United States and 
Canadas, for the year 1860, it appears that there were in operation, 
January 1, 1861, 359 different railways, with 127 branches, em- 
bracing 33,021 miles of road, of which forty-seven roads, of 
1,796 miles, are leased to other companies; twenty-three roads, of 
3,075 miles, are in the hands of receivers or bondholders; the re- 
maining 280 roads, of 28,150 miles, being operated by the owners. 
The several roads, as *o gauge, are divided as follow :— 
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Besides the numerous city or horse railroads, which are generally 
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4ft. 8hin. or 4ft.10in., except those in Philadelphia, which are 
5ft. 24in. The 5ft. Gin. gauge is used exclusively in Canada, and 
partially in Maine and Missouri. The two of 5ft.4in. are 
in Ohio, viz,, Sandusky, Mansfield, and Newark, and the Scioto 
and Hocking Valley. The &ft. gauge is the prevailing gauge 
throughout the Southern States, the Isthmus of Panama, and California, 
with but few exceptions in Texas. The one of 4ft. 9}in., or com- 
promise gauge, between 4ft. 84in., and 4ft. 10in., is the Fremont 
and Indiana. The 6ft., 4ft.10in., and 4ft. 8}in. are scattered 
through the Eastern, Middle and Western States. In the early 
history of railways in America, they were laid with timbers running 
lengthwise with strips of iron, 3}in. wide, nailed or spiked on the 
top for the wheels to run upon; they were of 5ft. gauge, measuring 
from centre to centre of the iron or strap rail, as it was called ; hence 
the origin of the 4ft.8lin. gauge. Ata later date, when the solid 
iron rail was introduced, it was with a 2in. face also, the 5ft. gauge 
measuring from centre to centre of rails; henee the origin of the 
4ft. 10in. gauge; hence the conclusion, that if our system of 
measuring from inside to inside of the rails had been adopted at first, 
the uniform gauge of this country would have been 5ft. instead of 
being overrun with so many different gauges, and such an enormous 
expense of reloading and changing cars, besides a great many other 
disadvantagesattending the break of gauges.—A mericun Railway Times. 


MATERIALS FoR THE Exurpition Buitpinc.—The foundations have 
already consumed 5,000 tons of concrete. On these foundations will 
be laid nearly 60,000 tons, or 1,400,000 cubic feet of brickwork, 
requiring upwards of 18,000,000 bricks to build it. To 18,000,000 
bricks no less than 22,000 tons of mortar will be requisite. 10,000 
tons of ironwork—viz., about 7,000 tons of cast, and 3,000 tons of 
wrought-iron—will be used in this entire structure. As there are 
nearly 1,200,000 superficial feet of flooring, the same amount of 
timber as of iron is required—viz., 10,000 tons. The flooring alone 
cousumes 369 miles of planking seven inches wide, and 270 miles, 
length nine inches wide, or upwards of 600 miles’ length of planking 
in all. The actual quantities are 1,200,000, and 2,000,000 lineal feet 
of each kind. For the windows no less than 108 miles length, or 
600,000 ft. of sashing will be required, to fill in which are required 
500 tons of sheet glass, and upwards of 50 tons of putty. The roofs 
will need 609,000 square feet of felt; and among the minor items are 
between 200 and 300 tons of nails, 600 tons of paint, 300 tons of 
piping, and soon. The cubical contents of the whole structure will 
be no less than 73,000,000 cubie feet. 

Tue Puorse.—The engines of the screw steam-frigate Phoebe, 
51, having been completed, a trial took place in Keyham basin on 
Friday last. This vessel was lengthened 60 ft. in Devonport Dock- 
yard in three different places—forward, aft, and amidships. She is 
now 240 ft. long between the perpendiculars, 206 ft. for tonnage, 
51 ft. 6 in. extreme breadth, 51 it. for tonnage, and 50 ft. moulded ; 
depth of hold, 17 ft. 2 in., and burden, 2,848 tons. There is a goc 
height on her maindeck; the lower deck is not so high, and the 
space in the hold for steam machinery not being designed for its 
reception, is scarcely adequate for the purpose. The engines, by 
Messrs. R. Napier and Son, of Glasgow, are of 500-horse power 
nominal, but capable of working up to 2,100 horses. They are 
seated just before the mainmast; between them and the boilers 
(tubular) forward there is about 6 ft. of coal-box. The bunkers on 
the wings run 27 ft. astern of the after side of the engines, and for~ 
ward they are flush with the boilers; they can stow about 400 tons 
of coal, equal to eight or ten days’ consumption. The boiler-room, 
like that of the Orlando, is fitted with an upper double tramway to 
receive a pair of wheels from which the coal buckets are suspended 
—-an arrangement which economises the labour of the stokers. The 
engine-room is furnished with Suffield’s telegraph for ready com- 
munication with the quarter deck. The length of the screw shaft 
is 96 ft.; diameter of the screw, 18 ft.; pitch of the screw (Grif- 
fith’s), 23 ft. The engines of the Phoebe are trunk air-pump 
engines, similar to those on board the Royal William, Orestes, and 
several gunboats. 
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Tus invention by Thomas Castor, of Philadelphia, U.S., relates 
to improvements in carriages suitable for conveying passengers over 
street railroads, the object being to render them both convenient and 
of light draught, when the accommodation afforded is taken into con- 
sideration. ‘The invention relates, firstly, to a novel method of con- 
structing the seats for the roof, and applying them to, and arranging 
them on, the carriage, whereby the usual light materials may be used 
for the roof, and the latter at the same time may be so strengthened 
as to sustain the weight of outside passengers while walking to and 
fro over it. Secondly, to the use of a spiral ladder so applied to the 
carriage as to afford every facility for the passengers to ascend from 
the platform to the roof,and so connected to the carriage as to be 
readily detached and applied to either end of the same. Thirdly, to 
the use of certain guards applied to the car and arranged in respect 
to the wheels so as to afford every provision against accidents to 
passengers ascending and descending from the platforms, such 
guards being under the control of the driver, who can raise them at 
pleasure, free from any obstruction on the line. Fig. 1 is a side view 
of a street railway carriage, with the improvements applied thereto; 
Fig. 2 is a longitudinal section ; Fig. 3 is an inverted plan, with part 
of the base broken away at each end; Fig. 4 is an end view; Fig. 5 
is a section of the roof seat; Fig. 6 is a plan of the roof showing two 
ends of the carriage; Fig. 7 is an elevation of one end of the same; 
and Fig. 8 is an elevation of the other end of the same. 

A represents the base of the carriage; B, B', the two platforms for 
the driver; C and C!, the opposite ends of the body, furnished with 
suitable doors and windows; D, D, the opposite sides of the carziage, 
having the usual sashes E thereof ; e and e! are the opposite over- 
hanging ends of the roofs; F, I’, the axles, furnished with flanged 
wheels G, G, and turning in boxes j connected to the hangers i. The 
above-mentioned parts are similar to those of ordinary passenger 
railway carriages, and will require no further explanation. On the 
roof of the carriage is erected a framework H, which consists of 
— and lower chords, verticals, and diagonals, framed together 
after the manner of an ordinary truss frame-girder, the framework 
being curved on the top and divided into two benches for the 
accommodation of passengers by a truss frame-back h, This frame- 
work, which composes the seats for the roof, is furnished with longi- 
tudinal rods, or is otherwise so trussed, and is of such a length, that 
it is free from contact with the roof at all points excepting at its 
opposite ends, which coincide with the opposite ends C and C' of the 
carriage body. 

The framework, however, is connected to the roof at intervals by 
small bolts x (see Fig. 5), one of these bolts being in the present 
instance situated behind each vertical post of the frame, on the oppo- 
site sides of the latter. By this arrangement the whole weight of the 
seat, with that of the passengers, is supported by the ends of the 
carriage, and the roof is made of the usual light materials, being so 
supported by the above-mentioned bolts that it cannot yield to the 
weight of the passengers walking over it. A suitable railing f is 
secured to the edge of the roof, as well as tothe overhanging portion 
of the same, the said railing being discontinued at the opposite ends, 
80 as to leave openings through which the passengers can pass to the 
seats of the roof. A light frame is placed above the carriage, as 
shown in Fig. 1, for the purpose of supporting an awning when 
required. A light railing also placed around the roof, as shown, will 
prevent all danger to passengers falling off. Where the roof is 
round it is necessary to place around the seats a footboard, as other- 
wise the seats would be too high for convenient sitting. 

_In ascending from the platforms B and B' to the roof of the car- 
riage, a detachable spiral ladder is employed. This ladder is com- 
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point above the roof. <A series ‘of rounds m, m, connected together 
at their outer ends by a spiral rib x, are arranged helically around 
this pole, and secured, at suitable and equal distance apart, to the 
central pole, the lowest round being at an appropriate height from 
the sitio situated within the curve of the splash-board p, and at 
right angles, or thereabouts, to the side of the carriage, while the 
highest round is situated a short distance below, and parallel with, 
the edge of the roof. The lower end of the pole I fits into a recess 
formed by a forked strip g, one of which is secured to each platform 
near the splash-board, as best observed on reference to the inverted 
plan view, Fig. 3; and the upper end of the ladder is secured by 
being furnished with two pins, one of which is attached to, or forms 
a part of, the spiral rib n, while the other is attached to the pole, 
which pins fit into holes in the plates s, s,two of which plates are 
secured to each end of the car, on the under side of the overhanging 
portions e of the roof. A pin ¢, attached by a cord or chain to the 
pole, passes through projections on the latter, and through the frame 
of the splash-board, thus securing the ladder firmly to its proper posi- 
tion, which is such as to afford every facility for passengers to ascend 
from the platform to the roof, the pole grasped by the hand serving 
to steady the passenger during his ascent. When the ladder has to be 
removed from one end of the carriage to the other, the pin ¢ is with- 
drawn from its orifice in the projections of the pole and in the frame of 
the splash-board ; the lowerend of the pole is moved inwards from its 
recess in the forked plate g,4s best observed on reference to Fig. 2, 
which shows it withdrawn. The pins at the upper end of the 
ladder may then be readily withdrawn from the orifices in the plates 
s,s,and the detached ladder removed to the opposite end of the car- 
riage, where it is connected by appliances similar to those on the end 
from which the ladder has been removed. 

It will now be seen that when the horses are changed from one 
end of the carriage to the other, the position of the ladder may be 
altered so as to accommodate the ascending or descending passen- 
gers at the opposite end to that on which the driver stands, A 
guard P, which in this instance consists of an iron frame with a wire 
netting, is arranged to slide up and down on the hangers é,i, one 
guard on each side of the carriage. Each guard is arranged in front 
of two wheels G, G, and is turned inwards at each end, as shown in 
Fig. 3, the opposite ends of each guard being curved, as shown in 
Figs. land 2. The guards rest at one end on the ends of the short 
arms of the levers Q and Q!, which have their fulcrums on the under 
side of the carriage, and the opposite ends of the guards rest on 
similar levers situated at the opposite end of the carriage. The two 
levers Q and Q! are jointed to the vertical rod R, which passes 
through the platform, and has above the latter a cap convenientl 
situated to receive the foot of the driver, who, by depressing the rod, 
can raise the opposite guards simultaneously, free from snow or 
other obstruction upon the track, 

A notched guide T is secured to each splash-board for receiving 
the sliding spring U, the latter having two lips, by compressing 
which towards each other the slide will be free from the notches, 
but which will be retained by the notches when the lips are not so 
compressed. This spring slide may be raised at pleasure, so that the 
plate on the vertical rod R may bear against it and retain the guards 
in their elevated position without the assistance of the driver's foot. 
It will be readily seen that the guard affords every protection against 
accidents which are apt to occur to passengers who ascend and 
descend from the platform without exercising duecare. The guards , 
instead of being continuous, may be separated into two sets, one set 
for one pair of wheels, and the other set for the other wheels, each set 
being controlled from the nearest platform by the above-described 


posed of a single pole I,extending from the platform to a suitable | appliances. 
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Locn Lowonp.—A survey of Loch Lomond has just been completed 
This survey was called for by the numerous accidents occurring to 
steamers plying on the waters during the summer months, carrying 
thousands ef tourists. The many rocks, shoals, and hidden dangers 
are now delineated by a most careful and detailed survey, and 
beacons are to be forthwith placed on those in the usual track of 
steamers. 

Tne Surry or Corron,—Official returns just made public afford 
interesting particulars with regard to a topic which just now com- 
mands a larger share than ever of public attention, viz., the supply 
of raw cotton. The receipts during the last eighteen years have 
been as follow :—1843, 673,193,116 Ib.; 1844, 646,111,304 Ib.; 1845, 
721,979,953 lb. ; 1846, 467,856,274 Ib.; 1847, 474,707,615 Ib.; 1848, 
713,020,161 lb.; 1849, 755,469,012 Ib.; 1850, 663,576,861 Ib.; 1851, 
757,379,749 lb.; 1852, 929,782,448 Ib.; 1853, 895,298,749 lb.; 1854, 
887,333,149 Ib.; 1855, 891,751,952 Ib. ; 1856, 1,023,886,304 Ib. ; 1857, 
969,318,896 Ib.; 1858, 1,034,342,176 lb.; 1859, 1,225,989,072 lb.; 1860, 
1,890,938,752 Ib. It will be observed that last year’s import was the 
largest on record, exhibiting an increase of 49 per cent. as compared 
with 1852, and 121 per cent. as compared with 1843. The supplies 
obtained were derived from the various sources of production in the 
following proportions :— 


, Other , Other 
Year. America. India. Countries, | Year. America. India. Countries. 
143... 8 .. D8 « 1852 .. 88 .. 9 . ®@ 
1844 ., 80 S «. © 18538 .. 73 .. @ . 7F 
1845 .. 86. 8 6 1854... Sl .. 138 ww 6 
1846... 8 . 7 8 1855 .. 76 16 — 
1847 .. 76 .. 17 7 | 1866 .. 76 .. 19 6 
1848 .. 84 .. 12 4 1857 .. 67 26 7 
1849 .. 83 a 2 | 1858 .. 84 ss = 
1850 .. 76 18 6 1859 .. 78 .«. 16 6 
1851 .. 78 16 6 ' 1860 .. 80 SB «w & 


The expression “other countries” comprises the Brazils, Egypt, 
the Mediterranean, the West Indies, British Guiana, &c. It is an 
encouraging feature in the analysis that we are less proportionally 
dependent on the Americans than in 1843, and that our other 
sources of supply have to some extent kept pace with the rapidly- 
augmenting aed, but it is, nevertheless, a grave fact that the 
American cotton-fields sent us last year nearly double the quantity 
forwarded in 1843, and that any interruption in their production 
would now be felt on this side of the Atlantic more keenly than 
ever. Thus, in 1843 the American supplies were 574,738,520ib.; 
in 1844, 517,218,622 1b.; in 1845, 626,650,412 1b.; in 1846, 
401,949,393 Ib. ; in 1847, 364,599,291 Ib.; in 1848, 600,247,488 Ib. ; 
in 1849, 634,504,050 lb.; in 1850, 493,153,112 Ib.; in 1851, 
596,638,962 Ib.; in 1852, 765,630,544 Ib.; in 1853, 658,451,796 Ib. ; 
in 1854, 722,151,846 lb.; in 1855, 681,629,4241b.; in 1856, 
780,040,016 Ib. ; in 1857, 654,758,048 Ib. ; in 1858, 833,237,776 Ib. ; 
in 1859, 961,707,264 Ib.; and in 1860, 1,115,890,608 lb, The pro- 
duction of British India, which sustained a severe check in the year 
of the great mutiny (when it reached its mazimum), is now again 
recovering. ‘The receipts from India last year were 204,141,168 Ib., 
as compared with 180,496,624 lb. in 1856; 250,838,144 Ib. in 1857; 
132,722,576 Ib. in 1858; and 192,330,800 Ib. in 1859. The receipts 
from the Mediterranean were last year 44,036,608 Ib., a larger total 
than in any previous year, with the exception of 1852, when the 
supplies from that source were 48,058,640 Ib, The value of the raw 
cotton imported last year was £35,756,889, as compared with 
£34,559,636 in 1859; £30,106,968 in 1858; £29,288,827 in 1857 ; 
£26,448,224 in 1856; £20,848,515 in 1855; and £20,175,395 in 
1854. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





GOVERNORS. 


Sim,—I saw, in a recent number of Tne Enarneer, the description of 
a method of applying a weight to the conical governor, by means of 
which the speed of the engine may be varied, within certain limits, 
at pleasure. : 

A weight is also not unfrequently applied to the governor in a 
similar manner, for the purpose of increasing the energy of its 
action ; but in this case it is made to actin a downward direction 
only. It will be seen that this arrangement affords the means of 
varying the speed of the engine by shifting the weight on the lever, 
as in the first case, and the delicacy of action of a governor with 
balls of a given weight, or the effort it is capable of exerting for a 
given variation of speed, may be increased at ploepne by applying 
a suitable weight in the manner described, and at the same time 
increasing the speed of the governor to counterbalance that weight. 

I have seen recently a weight applied in another way, and for a 
different purpose. The accompanying sketch of a governor, as 
they are generally made at present, is necessary to render this 
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arrangement intelligible. The weight Rois placed on one of the 
levers which connect the governor with the valve. If the balls 
move from one of their extreme positions to the other, this lever, 
and consequently the weight KR, will describe an are of a certain 
length, on each side of the vertical ao. It will be seen that the 
product Ri X o 6, wiil be a variable quantity, that it is null when the 
lever is upright, and that it increases as the lever moves from its 
mean position towards either of the extreme positions; and, more- 
over, that the weight solicits the rod & in opposite directions, in 
passing from one side of the vertical a o to the other, as the arms of 
the governor expand or close in. 


P . » | ca 
The difference of the two speeds at which the governor shown in | SY 


the sketch would be in equilibrium, corresponding with the two 
extreme positions of the balls, would be about 2-16ths of its mean 
speed. ‘This difference is far too great when anything like a con- 
stant speed of the engine is required; but we frequently see 
governors, especially small ones, in which the evil is much greater 
still. 

This defect can be remedied by means of the arrangement shown 
in the sketch, and the same result can be obtained in this way as 
that obtained by the parabolic governor—that is to say, that it is 
possible to adapt a compensating weight to a governor in such a 
manner that it (the governor) shall be in equilibrium at a constant 
angular velocity, whatever position the balls may occupy. There 
are many ways of doing this, and in order to do it effectually it is 
necessary, and it is sufticent, that the intensity of the action of the 
weight be made to vary in a manner corresponding with the vari- 
ations of the length of the governor, as the arms expand or close in. 

This arrangement appears to me to be a cure for a bad governor, 
provided the balls be heavy enough to do their work. 
simplicity has induced me to submit the description of it to you for 


publication; should you think it worth while to do so, we shall | 


perhaps be favoured with the opinion on the subject of some of 
your readers who have studied the theory of the 
Paris, May 18th, 1861. PENDULE Conigur. 


RIFLED SHELL GUNS, 

Sir,—I this day, by permission of Colonel Gladdish, fired from my 
three-grooved rifled iron 4-pounder ship-gun, into the base of the 
chalk pit into his house, at a distance of forty yards, one of my 
elongated leaden shells having at its base inside an iron cup or 
disc, as represented by Fig. 6 in my first pamphlet on “ Projectiles,” 
1852. The weight of the uncharged shell was 6 Ib., the charge of 
powder 5 oz. ‘The shell, before being tired, had a smooth surface ; 
when picked out of the chalk cliff it showed the three grooves of 
the cannon fully marked on it, and its iron dise bottom, with its 
leaden covering, was forced out backwards by the chalk of the cliff, 
which entered the open mouth of the shell, this bottom holding on 
by a sort of hinge formed by a portion of the leaden covering. 

Rosherville, June 3, 1861. J. Norton, 





ART MANUFACTURES, 

Sir,—We employ here more than a hundred and fifty people 
(in an art branch of manufacture), many of whom are very intelli- 
gent men, and ire possessed of a wonderful amount of intuitive 
power to appreciate the beauty of form, yet among them all, nor, 
indeed, in any other instance, have I met an individual acquainted 
with the plain, simple, and obvious rule which must govern the 
uniting of varying curves, so as to obviate all unseemliness at the 
points of junction; I have, therefore, thought that the accompany- 
ing diagrams and explanation might not prove an unacceptable con- 
tribution for your most useful journal. 

Whether curves are reduced from larger to smaller circles, or 
changed from smaller to larger, or whether they are reversed so as 
to form what is commonly called the “ ogee,” the rule in all cases is 
the same, viz., the radius at the points of connection, and, conse- 
quently, the tangent to both curves at that point must be common 
to both curves, 

: The curves which go to form Fig. 1 are all portions of circles. 
From the centre A the ares a, a, are drawn, and from the points 
where these curves terminate the radius A, B, is then drawn; one 
foot of the compasses is placed at B, and the portion a, c, is drawn ; 


Its extreme | 


| 


then from the points where these curves terminate at C the radii are 
drawn through the centre B to D, and from D the curves C, ©, and 
G, G, are drawn. From E the curves /; /; and from where these 








‘ 

’ 

' 
, ‘ 
5 \ 
' ’ 
-- | 
4 ' 
‘ ’ 
$ U 

‘ 

















A er 
terminate the radius f, E,G, and then from G, the curve 7, g, is 
described, &c, 

The volutes or spirals (Fig. 5) are drawn on the same principle 
for simplicity’s sake, the different sections of these scrolls over half- 





circles, and the radial line R, R, is common to all the curves of 
which they are composed, still proving that the radius and tangents 
at the points of junction are the same. The same principle prevails 
in the waved line (Fig. 4), aradius 
being wn from the centre 
through the points where any 
portion of any of these curves 
terminates, to any point beyond 
the circumference which may be 
required, that becomes the centre 
from which the reversed curve 
must be described. The base 
(Fig. 1) is composed on this prin- 
ciple, and an infinite variety in pro- 

rtion and shape may be so 

ormed. 

Fig. 3 consists entirely, as will 
be observed, of portions of ellipses 
or ovals, and it may not be un- 
acceptable to many of the humbler 
portion of your readers to be shown 
the simplest mode of constructing 
this truly graceful figure, viz., the 
oval, to any given length and 
breadth which may be required. 
Let a straight line B, B, be bisected 
by ©, C, and mark off first the width 
required and then the length, and 
while the compasses are set to the 
half length place one foot at C and 
with the other mark D, D, drive 
two small pins a little way into 
the board at these points, and also 
one at B, then stretch a piece of 
strong sewing thread from B, a, 
round D, a, and back to B, a, tie it 
tightly, then remove the pin at B, a, 
and with a pencil sketch out and 
traverse the string, which will 
trace an oval of the proportions 
required. It would only be a waste 
of your valuable space to give a 
geometrical demonstration to prove 
that this is the method of proceed- 
ing to produce an ellipse of the 
length and breadth required. If 
straight lines are to be run 
sweetly into curves A, B, Fig. 5 
will show that the straight line, if 
continued, would forma tangent to 
the curve, at the point of junction. 
As it may be presumed that a great 
many of those engagedin art manu- 
factures are now beginning to 
think about the appearance which 
they are to make in the Great Exhibition of next year, the re- 
quirements for such undertakings may induce you to attach a value 
to this paper which otherwise, perhaps, it would have no title to. 

Mauchline, Ayrshire, 24th May, 1861. ANDREW SaiTu. 














BOILER EXPLOSIONS. 


Srr,—I am the inventor of a safety-valve which blows off all the 
steam when the water becomes too lowor the steam too high. Now, 
if the theory of steam boiler explosions which has lately been 
advocated in Tne Enainerr be true, the use of this valve would be 
® source of danger instead of safety, and I should have the ur- 
pleasant reflection of having recommended it to the public. 

It seems to me, however, that this theory is based upon assumption 
only. Its advocates assume that when a slight rupture occurs in the 
steam-chest of a boiler the water is in some cases instantaneously 
projected against the top with such violence as to cause an immediate 
explosion, 

Yow, when it is considered that the strain arising from the pro- 
jection is caused by a previous removal of the same kind of strain, it 
| seems unsound reasoning to assume the effect to be greater than its 
ise, and it is clear that nothing short of well-ascertained facts 
should be received in support of such an assumption. But with a 
view of arriving at something like correct notions on the subject 
I will consider the following case:— 

A steam boiler contains 300 cubic feet of steam, at a pressure 
equal to 1267 in. of mereury, and 500 cubic feet of water at the 
same temperature as that of the steam. A safety-valve of 6 in. dia- 
meter is suddenly opened wide. In what time will the pressure be 
reduced to 35° in. of mercury ? 

Here the time will depend upon the quantity of steam that must 
escape, and the velocity at which it will flow through the valve. 
The former of these is a constant, the latter a variable quantity. 
The solution of the question will be simplified by supposing the 
steam to flow into a vacuum in the first instance, and by using the 
corresponding temperatures in degrees of Fahrenheit, instead of the 
stic force at the beginning and end of the time. And in order to 
obtain a somewhat general solution, put the variable symbols 

x = the temperature, 
and y = the corresponding velocity. 
y= 602134, /epagg9 - -. -. - 
Multiplying by d x, this becomes 
ydze= {60-2134 Ja+ 459} a ——. 








| ‘Then 





The integral of this, when taken between the limits 2 = 220 deg. 
| and a = 294 deg., expresses the area of a figure bounded by three 
| straight sides and a curve whose equation is equation (1). Hence, 
| ft. pr. sec. 
| 294 Sen.916 ee . 
} f , {60-2134 Vet too}de = 1609 
7 220 294 — 22000—” 
Which is the average velocity at which the steam will flow into a 
vacuum, Substituting this value of y in equation (1) the corre- 
sponding value of x will be found to be 253°4 deg., and the elastic force 
corresponding to this temperature is 66°6 in. of mercury. Now, the 
specific gravity of steam of this pressure, as compared with that of 
mercury, is as 1 to 11,065. Hence, 
a ft. pr. sec. 
JV 64 X 366 X 11065 = 1466 

which is the average velocity at which the steam will flow into the 
atmosphere. 

The quantity of steam that must escape when reduced to the tem- 
perature of 253-4 deg. is 


00 + 300 x (1 — 39 yy, 126-7 _ subie ft. 
500 + 3 ( 1967 6% 1100 cubic ft 


bonny is equal to a cylinder 6 in, diameter and 5,500 ft. long. Hence, 
500 
1466 

I have in this case supposed the furnaces to be perfectly inactive, 
but if they were in operation to the extent of } of their usual power, 
the time found above would be greatly increased. It would hence 
appear, that if the water was raised to the top of the boiler at all by 
opening of the valve, it would be raised gently, not projected violently, 
as has been assumed. 

A full discussion of this subject would be very interesting, and 
would really advance the practical engineer in a knowledge of his 
profession, Joun Paton. 


= 3:75 seconds, the time required. 





THE TRISECTION OF AN ANGLE. 


Sm,—I presume that the correction of an error in the text of my 
demonstration, inserted in yowr journal of the 24th May, has not 











been. observed by those gentlemen who have examined my pro- 
sition. I. mean this:—For (Euclid, b.1., prop. 6) read (Muclid, 
+, prop. 26). 
he form of demonstration which I adopted for the sake of brevity 
appears to be objectionable, Therefore, instead of saying, make the 
angle N.X E = ang. M X B; suppose we say, make the ang. NX G 
=ang, MXR. The triangle X N G will be equal to the triangle 
XM i (Euclid, 1, 26). The angle O X G = O-X B (Euclid, ax. 3) 
and X G = X B; hence O G. = O,B = radius (Euclid, 1, 4). Con- 
sequently the fours OXN i = OXMB. It has been proved that 
the figures OX N R, OX MD are identical. 

Produce N BR to a point T; making R 'T = BM. 

Produce M B to a point 8, making DS = BM. 

Join OS,O T. Then, since ang. O R N= ang. O D M, andMS§, 
N T are equal straight lines, the angles O R T,O DS are equal. 
R T = DS, therefore the triangles O KR T, O DS are equal (Euclid, 
1,4). The angle O B D = ang. O DS, hence the triangles O D §, 
O KR T = the triangle O B M. 

Join MN, DR,BG,S T. Then these lines are parallel to each 
other, for NR=MD;DB=RG;GT=BS. Theangle DOR 
is bisected by O X (constr.). Produce O X indefinitely both ways. 
Then O X produced is perpendicular to D R, for D O R is an isosceles 
triangle, and O X bisects its vertical angle. Hence O X produced is 

erpendicular to M N, 8 T, B G, (Euclid, 1, 29); and bisects all these 
ines. Consequently the figure M N T'S is equally divided by the 
line O X produced both ways. The same line, therefore, bisects the 
ang. MON. Hence, if we make B N = E M, join E N and draw 
BE, MN: the figure M N EB must be identical with the figure 
MNGB? Anda line drawn through the centre, perpendicular to 
MN, will divide them both in the same manner. Again, O T = 
OS=OM=ON. Therefore, ang. 8 0 E = ang. OR T = ang. 
TOB. Hence the angle 8S O T = ang. O* ° 

It can be proved that if RE be joined it will be equal to B D. 
And it has been proved that the chord RG = BD. Therefore, two 
equal chords, passing through the same point R, must pass through 
the same point E. Consequently the point E must coincide with 
the point G. 

But another diagram would be necessary for any further expla- 
nation of the theorem. 
June 4th, 1861. A. Ti. Broruerton. 

P.S*Brevity may be the soul of wit, but it is not the soul of 
demonstration. I have said “If E R be joined it can be proved to 
be equal to D B.” ‘This is the proof :—-Produce D O to a point Q in 
the circumference; and R Oto a point P. Then ang. P OQ =ang. 
D O BR (Euclid, 1,15). JoinQR,DP. Ang. ERQ=ang. BDP 
== ang : H (guclid, 3, 20). ‘Therefore, since the are E Q = are 
BP, 2 E = D B (Euclid, 3, 26 and 28). 

Then I repeat that if N G pass through R, and the chord R G = 
D B (which has been proved), the point E and the point G must be 
in the same place in the circumference of the circle for reasons too 
evident to require proof. A. H. B. 


COMBINED CYLINDER ENGINES. 


Str,—In “ An Observer's” reply, of the 27th ult., to my state- 
ment of facts, he quotes (or partly so) the particulars of several 
cases in which ordinary cylinder engines were taken out and com- 
bined cylinders fitted. If I mistake not, there were other alterations 
made to which the economy of fuel and increase of speed may safely 
be attributed, rather than to the double cylinders—viz., were not 
feathering floats substituted for common, the boilers constructed 
with peculiar uptakes to ensure superheating, the steam pressure 
considerably increased, and the cylinders steam-jacketted ? Had these 
improvements been tried with the 73-in. cylinders—in all likelihood 
the same results would have been obtained. This opinion, I think, 
is borne out by the practical results given in my last, which en- 
tirely agree with the opinion referred to at p. 183 of “ Transactions 
of the Institute of Naval Architects in 1860.” “Converts” or non- 
converts don't interfere with facts, which are said to be stubborn 
things. 

Furthermore, another case will shortly be tried here, in which 
two 29-in. and two 47-in. diameter cylinders have been taken out, 
and single cylinders 37}-in. diameter fitted. The same shafting 
propeller, and boiler are to be used. This will fairly test the point, 
of economy, &c., of both systems with low-pressure steam, the re 
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sult of which I hope to be able to 
formation of “ An Observer.” ' 
With high pressure and surface condensation, doubtless, an 
economy is to be gained. This, however, is perhaps not involved 
in “ An Observer's” letter of the 13th ult. Q. E. D. 
P.S.—The diameters of cylinders in my last were 19} in., not 
9} in. This I presume to have been a misprint. 
Glasgow, June 3rd, 1861.} 
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M. FREMY’S CHEMISTRY OF STEEL. 


Sm,—After examining M. Fremy’s arguments as set down in his 
paper of 20th May, I find that his reasonings do not in the least 
degree tend to establish as a fact the doctrine that steel is a nitro- 
carbide of iron: nevertheless, I quite agree with M. Fremy that 
neither steel nor cast-iron are carburets of iron. 

The nitrogen doctrine appears to be this— 

Ist. Cast-iron contains nitrogen in excess, so that, when partially 
decarbonised in a bath of slag, without access of nitrogen, it is con- 
verted into steel, which steel is the puddled steel of commerce. 

2nd. Steel contains nitrogen, but not in excess, there being only 
enough present to constitute with the carbon that amount of 
carburet of nitrogen which gives to steel the properties which 
charaeterise it and distinguish it from bar or malleable iron on the 
one hand, and cast-iron on the other. 

3rd. Bar or malleable iron may contain carbon, but it is destitute 
of nitrogen, and, therefore, it does not possess any steely properties, 
neither can it be converted into steel unless nitrogen be added to it. 

The question now is, Are these theoretical assumptions capable of 
being reconciled with the facts realised in the practical working of 
iron and steel? I affirm that they are not, and that even if they were 
reconcilable they are valueless as guides to the manufacturer. Were 
I to take up the theory that oxygen is an essential ingredient in steel, 
T could sustain the theory by arguments quite as conclusive as those 
employed by M. Fremy in reference to the nitrogen theory. By 
whatever method iron or steel may be manufactured, it is alike ex- 
posed, more or less, to the action of oxygen and nitrogen, and the 
strong affinity of oxygen for iron isa fact which is self-evident to 
the most casual inquirer, whilst the affinity of nitrogen for iron rests 
at present upon the doubtful evidence of some experiments, the 
phenomena of which can all be accounted for without involving, as a 
necessary principle, the presence of nitrogen in steel. 

Both iron and puddled steel are found to be of the best quality 
when, during the puddling operation, nitrogen is wholly excluded 
from the metal which is sunk in a bath of liquid oxide of iron, That 
is, the best qualities of iron and steel are produced from cast-iron, 
in the presence of oxygen, and in the absence of nitrogen. 
But, say the nitrogenists, “This is because the pig iron, being 
puddled, contains already an excess of nitrogen and requires no 
further addition of that essential steelifying ingredient, Now on what 
grounds do they base this assertion of excess of nitrogen in cast-iron ? 
In the many thousands of analyses of cast-iron made by chemists, 
some of them the most eminent of their profession, nitrogen has 
never been given as a component of cast iron, Are we to conclude 
that the much-vaunted skill of chemists and their refined analysis 
have alike been unable, not merely to show that cast-iron contains 
an excess of nitrogen, but have failed, also, in every instance, to 
detect its presence even in the most minute proportions? I can only 
say, if this be so, we cannot be too cautious in receiving or adoptin 
the deductions of chemists on the subject of iron and steel. ut 
believe that nitrogen has not been found in analysing cast-iron, 
simply because it does not exist in that substance. 

If pig iron contains excess of nitrogen, we know that the condi- 
tions under which pig iron is produced must be favourable to the 
combination of nitrogen with iron; and the conditions under which 
pig iron is produced are these :—The presence of iron and carbon at 
an intense temperature, exposed to the action of strong currents of 
atmospheric air, decomposed with liberation of free nitrogen, but 
these are the very conditions under which steel is produced by the 
pneumatic process, and, therefore, such steel ought to contain at 
least its proper proportion of nitrogen, and should therefore 
be steel of the finest quality; but such is not the case; the 
steel being, as steel, very inferior, and suited only for malleable 
iron manufactures, such as boiler plate, &c., and this steel must 
actually be re-melted in the presence of an oxidised base, before it 
can be converted into good steel. The converting furnace, with its 
cyanides of potassium or barium, as the case may be, fails to produce 
good steel out of the pneumatic product, and it is only by re-melting 
with exclusion of nitrogen, and in the presence of an oxidised base, 
that the pneumatic product can at last be manufactured into market- 
able steel. It may be objected that no cyanides of potassium or 
other bases can be present in the pneumatic furnace as unquestion- 
ably they are in the blast furnace, and that, therefore, the 
conditions are not identical in each furnace. I admit that to 
this extent they are not, but granting that this difference 
destroys the analogy, still the result is in diametrical opposition 
to the principles laid down by the nitrogenists. Cast iron, say 
they, contains excess of nitrogen, and has been produced in a 
blast furnace in the presence of currents of free nitrogen, at an 
intense temperature; therefore, currents of free nitrogen do not 
eliminate the nitrogen from cast iron. But in the pneumatic process 
cast iron, containing, of course, excess of nitrogen, is exposed to 
the action of currents of free nitrogen at an intense temperature, 
and these currents cannot eliminate the nitrogen of the cast iron, 
neither can the other matters present do so, because the slag or 
oxide of iron, as in the bath of the puddling furnace, is powerless 
to effect the separation of the nitrogen from the cast iron. Nor can 
the carbonic oxide separate this nitrogen from the cast iron, for 
nitrogen unites with cast iron by force of elective affinity in the 
blast furnace in the presence of carbonic oxide. Neither can oxygen 
separate the nitrogen from the cast iron, for this would involve the 
necessity of the re-composition of atmospheric air, under condi- 
tions which owe their existence solely to the decomposition of atmo- 
spheric air. Therefore in the pneumatic process there exists no 
de-nitrogenising agency which can, by separating the nitrogen from 
the cast iron, prevent the conversion of that iron, when sufficiently 
decarbonised, into excellent steel, and the steel should, therefore, be 
good, according to the theory. In practice, however, it is found to 
be a spuriovs kind of semi-steel. 

Again, if cast iron contains an excess of nitrogen, and if bar or 
malleable iron contains none, it follows that a mixture of cast iron 
and malleable iron, melted together in proper proportions, will 
afford excellent cast steel. But, unfortunately for the theory, the 
manufacture of cast steel by this method has always proved a 
failure, the steel produced being of a spurious nature, and of a 
quality which can never be depended upon; and though steel can be 
thus produced at the lowest possible cost, the quality is so inferior 
that not even the competition of the steel tyade, which forces the 
manufacturer to seek the cheapest materials he can find for his 
common steels, has been able to introduce this method of steel- 
making to more than the most limited extent. It may be con- 
tended that the want of purity in the pig or cast iron employed is 
the cause of this failure; but this is not found to be so in practice, 
for the purest pig irons do not answer the best for this kind of mix- 
ture, and coke pig iron is often found to produce better results than 
that prepared with charcoal fuel. 

I have thus shown that if cast iron contains excess of nitrogen, 
and if nitrogen be an essential component of steel, certain results 
must follow in practice. But these results do not come out in prac- 
tice, and therefore there are no grounds for the supposition that cast 
iron contains excess of nitrogen, or that nitrogen is an essential 
ingredient in steel, and the principles laid down by the nitrogenists 
involve, as | have shown, paradoxes which cannot be explained, and 
contradictions which cannot be reconciled. 

Coleford, 4th June, 1861. 
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FORCE AND HEAT. 


Sm,—In offering some remarks on the terms Force and Heat, I 
do not look to settle the controverted questions about the meanings 
conveyed by those words in treating of elemental physics. Several 
able essays have appeared in Tue Earner, and other works 
devoted to “ the spread of useful knowledge,” wherein those terms 
have been used in so vague and general a sense as to leave us “in 
the dark” concerning what the authors desire to indicate by those 
words. On this ground I venture to ask them to be somewhat more 
explicit in defining the precise meanings of the terms “force” and 
“heat,” in relation to the phenomena to which they are held to 
apply. That this inquiry is neither capricious nor idle must appear 
to all who have noticed the inconsistent dogmatisms that have 
appeared of late years, concerning the relations of force and heat 
and their respective sources. : 

At the meeting of the Royal Institution on the 12th April, a 
learned professor, treating of “the conservation of force,” set forth 
the mechanical and chemical agencies, conjoined with living organ- 
isms, as yielding the like result in heat, force, and work, as come 
from the elastic vapours that impel steam engines, each dependent on 
the conversion of carbon (in food in the one case and coal in the other) 
into carbonic acid gas ; and, moreover, that these developments were 
all equivalent, or in equal amounts of heat, force, and work done. 
This supposed analogy between the vital functions of animals, in 
exerting force and evolving heat, and the chemical and mechanical 
actions of the furnace and the steam-driven engine, with all its 
trains of work done, appears to me utterly unsupported by the 
phenomena cited in its proof. Such vague and fanciful analogies 
may serve to puzzle inquiring youth, but not “ the spread of know- 
ledge. 

lt were a simple task, if worth while, to prove that the ayer 
tion of carbon by animals and by the steam engine is in widely 
different quantities for equal exertions of moving force. The pro- 
fessor takes no notice of the wide distinction between the voluntary 
and involuntary motions of animals, and speaks only of the forces 
exerted by the muscles obeying the will, though he names the action 
of the heart, and of the lungs; the one exerting great mechanical 
force, the other acting both mechanically and chemically for main- 
taining animal heat; but neither of these actions could proceed with- 
out the living energy of the animal any more than can the muscular 
strength be exerted except in obedience to the will. 

It is the vanity, rather than the mission of science, thus to class 
man’s muscular powers as of the same order and flowing from the 
same fountain of “ carbonaceous matter” as do the forces generated 
by combustion for driving engines—thus abrogating the vital func- 
tions as useless, and making animal chemistry into the nt of all 
physical forces, and why not, then, of moral Looe also? As to the 
source of animal heat, that has been long ago very clearly explained 
by Dr. Crawford, and others, on the doctrine of latent heat, evolved 
in the act of respiration, and though a few anomalies have arisen, 
still the whole rests on the latent heat principle; and this principle 
must be disproved before any other source of animal heat can be 
made to take its place. It has been advanced as a rule, which 
may, 1 think, be safely accepted, that, “All physical laws 
which are clearly understood, can be clearly explained in 
common language, so that all persons of a fair education and good 
common sense may comprehend their nature, so far,as such laws 
apply to known phenomena.” Philosophers should, therefore, look 
to this, and avoid dealing in showy assumptions with neither proofs 
norany plain hypothesis whereon to found them, this was not 
the case, of what use would it be to teach the elements ,of Natural 
Philosophy in the schools? or what use could bemade. of the valuable 
lectures on physics (from those of Dr, Thomas Young downto those 
of Arnott, and many others) imparting so much knowledge of deepest 
interest to us all, except to become waste paper, or else to be read only 
by our modern professors. In short, what is worth teaching may be 
taught in a plain way to plain folks. 

From the confident tone assumed as to recent discoveries of the 
nature of heat and force, one might infer that the hidden laws of 
physics were so far brought to light that we may soon penetrate the 
very essence of matter, and, of course, discard all the notions for- 
merly taught as pertaining to the economy of nature, Before coming 
to this, let me submit a few plain questions upon the “ conservation 
of force.” I ask, what is force? Is it material, and therefore sus- 
ceptible of being kept safe, or conservated? Again, what is heat? 
Is it a material element, or merely motion? They say it is the 
latter: if so, how can it become latent in bodies, or how can it be 
transmitted through a vacuum, as it certainly is so transmitted 2 
Again, how can heat pass, by radiation, from one place to another 
through thin air and void space ? 

These two entities, or non-entities, are called equivalents to each 
other. We can only conceive of equivalents, or things equal to 
each other, when they apply to matter in equal quantities or propor- 
tions—thus, 85 parts of oxygen with 15 parts of hydrogen, combine 
to form an equal weight of water, say 100 parts; and so of all other 
known compounds, but there cannot be any such equations between 
substances and the forces they exert on each other. The nature of 
moving and statical forces must be treated according to the laws of 
physical force, and under the heads of mechanical and chemical 
action, but not as “ equivalents” of matter. 

If we must take into view the assumed molecular movements, or 
“dancing of atoms,” I prefer the more ancient “ nature of things,” 
as taught by Epicurus, for the atoms of that sage are made to play a 
more consistent part than do those brought into activity in our times. 
I cannot see, without protest, the atomic theory of Dalton desecrated 
by its being put in juxtaposition with these new discoveries about 
the force-excited atoms and the heat thence evolved. These two 
theories stand as wide apart as do fancy and reality. 

Every attempt to define the nature of the ultimate atoms, or 
molecules, of simple elements or of bodies that appear simple, 
because of their not having yet been decomposed, must, in our pre- 
sent state of knowledge, prove futile. In treating of the elements 
of physics, it is wise to state plainly what we do not know, and 
modestly what we do know. ‘Thus, of the former class, to place 
the forces of gravitation, of inertia, of elasticity, and of the 
affinities of matter. We can only say of these that they are 
inherent properties, found to exist in all the substances composing 
the universe. That they are so is simply by reason of God's will. 
For we cannot see beyond this. It is easy, however, to see that 
matter, void of these essential properties, would itself be “ void 
and without form.” It is, therefore, idle to speculate upon the mode 
in which the necessary connection of matter and its properties, was 
“in the beginning” so impressed upon the material universe. Still 
there lies before us an ample jfield of inquiry into laws that relate 
to matter and motion; ce of these it is of real interest to ascertain 
the true connective links of active and passive forces, as they are 
exerted in cases open to investigation. 

Upon the assumption that of all things, we are the least likely “to 
discover the mode in which force acts upon matter” (EnGiyEer, 
May 24, p. 321), I have to submit a few remarks that may in some 
degree show the kind of knowledge accessible to us, in the vexed 
question of abstract forces; and I cannot do this better, or shorter, 
than by giving some extracts from a paper “On the Term Physi 
Force, as applied to Elemental Mutations,” which I read before 
the Literary and Philosophical Society of Manchester, on the 19th 
February, 1856 

“ All words are worthless unless the exactitudes of their meaning 
can be settled and made clear in the outset. For the use of terms 
in a vague and loose sense (in treating of natural phenomena) must 
ever lead to confusion of thought., From this cause more contro- 
versies arise than from the actual differences of opinions among 
philosophers.” 

As my remarks are intended to refer to the forces belonging to 
the general law of physics, it seems needful to mark the line that 
separates those forces from the mixed and complex forces that belong 
to organic nature—namely, the mental and moral forces, or powers, 
develo by the vital principle. This class of forces has been 
extensively and ably treated by writers on metaphysics, and may 





therefore, be left in their hands, especially as there are many vexed 
questions relating to the vital forces yet remaining for solution. 

The terms force and power, for the lack of more expressive ones, 
are quite proper an even necessary, to convey our thoughts con- 
cerning our minds and feelings. e apply these terms to indicate 
the passions and impulses of our nature—such as the force of pride, 
of desire, of prejudice, of habit, of self-will, and the like; the power 
of genius, of love, of self-control, of resistance, and a hundred other 
instances of mental action, properly enough expressed by the terms 
force and power. But they are mere figures of speech, calling to 
mind the intensities of the vis viva, or the acting organism thus 
manifested. On this subject it has been well observed, that “man’s 
will becomes a moving force of great energy, by causing the muscles 
to exert purely physical forces of great variety—thereby generating 
and impeding motions of the individual, and in extraneous bodies. 
“ But it belongs not to man to know how the mind is thus made to 
act on matter. We only know that it does so act, and that, by fiat 
of the Almighty, our researches must ever fall short of discovering 
the links whereby the mental is connected with the nervous powers, 
to produce those mechanical jforces that are seen to flow from 
organic life,” These abstruse points in metaphysics are here re- 
ferred to in order to draw a line between such forces and those 
strictly belonging to physics. Yet to mark this line of separation is 
not so simple a task as it may seem, since so many cases occur 
wherein no conception can be formed of the disjunction, nor any 
notion of the nature of the conjunction of the several kinds of force 
manifested in vital phenomena, 

Passing, then, from all questions relating to the action of the mind 
on matter, | come to those forces that belong to “ inorganic nature.” 
The term “ force”, has received many definitions by writers of high 
authority; but none of them that I have met with possesses the 
clearness amd exactitude which should be affixed to the meaning of 
a term in such general use, in treating of the mechanical forces in 
action among the elements. 

We often see the term “ physical force” used in its general sense 
when treating of one kind or class of forces, Although in most of 
the elemental movements the several natural forces are in conjoint 
action ; still the main, or predominant force under consideration 
should be distinctly pointed out, to avoid the ambiguity attached to 
the term farce in its general sense. I might cite many instances in 
tard of such vague use of this term in elementary works which the 

imits of this paper forbid; nor is it needful, since these works are at 
hand for consultation. _The term “ physical foree” may be taken to 
signify “ the active and passive energies of all the substances com- 
posing the universe.” But this wide and abstract meaning affixed to 
the term force can be of ,littlemse in treating of any special pheno- 
mena; still, however, we ought to — in view the distinct meaning 
of the word force whenapplied to general physics; thus, itimpliesaction 
and reaction of matter, causing change of place or change of form 
of the substances so acting on each other, oy otherwise offering resist- 
ances to such changes of places or forms of the bodies exerting farce.” 

In treating of the physical forges, it ig. to consider them 
under their separate distinct heads, tk wil be convenient so 
to arrange them, viz. :- ; 

ist. Grayitation—or the centre tendency force. 

2ud. Inertia—or the change-resjsting force. 

3rd. Kepulsion—clasticity, or the diffusive tendency force 

4th., Aggregation—cohesion, combination, or affinity force, 

All that we know of these forces is, that they are inherent in all 
bodies, We can form no conception as to how they are made inherent 
in matter.. The amount of action and reaction among bodies exerting 
the two. first kinds of forces can be determined by tixed,laws, based 
on the constancy;of these forces in bodies--as we knew the fact that 
I are, lors greene common, ce by.. their, gravity —the 
parent of aseries of balanced attraction that-poise the system of the 
universe. We can, in like manner, estimate the amount of the inertial 
force in bodies; but this force (being of a negative kind) is apt to be 
left out of view in treating of the forces which generate motion, since 
the impulsive forces are so much more obvious to the senses than 
those of the negative, or inertia class. ; 

With respect to the fourth class, or chemical forces, they eonsist of 
the tendencies of bodies in contact to unite, or separate, . their 
particles by what is called their different degrees of affinity for each 
other. . These cause sudden and violent, or slow and gentle muta- 
tions of their constituents, and thus form other combinations. But 
these chemical forces are of so recondite a nature, that little can be 
said of them beyond stating the ascertained and uniform results, 
when they are called into action, by reason of such mutual affinities 
and repulsions among bodies in. contact. But we have reason to 
suppose that these forces are mostly, if not wholly, dependent, 
the absorption and liberation of elemental heat. However, to 
the nature and means of calling into action this class of forces belongs 
to the professor of chemistry. i 

The third class.of forces consist of the elastic, or mutually repel- 
ling energies that belong to matter in general for this property. is 





found to exist in all substances, and in all of their known conditions, 
whether as solids, liquids, or vapours, 
To.explain the special agency of this force in elemental mutations 


would demand a wide range of inquiry; and whoever may succeed 
in tracing the movements that depend on the different intensities 
of this force, and in explaining them in the order of.cause and 
erent will render an important service to science ; but the task will be 
found to inyolve many obscure and difficult questions for solution. 

I shall offer some remarks concerning the nature and source of 
this elastic energy in matter, but think it proper to precede them by 

ain referring to a strict definition of the term force, as acting in 
phenomena. “The exertion of physical force, then, must necessa- 
rily consist of the mutual collision of bodies,” or, in other words, 
the icles of some portion of matter, must impinge upon or press 
against other particles of matter, to consitute the action of force. 
For, unless the term conveys this meaning, it can have no meaning. 
As action and reaction of bodies on each other is the sole evidence 
we have of any force in physics, hence to begin any exertion of 
force, two bodies must come in contact, thereby to generate or to 
impede motion, it follows, then, that mod soon om | force of any sort 
must be sought in the properties of matter itself, and notin some ima- 
ginary abstraction called “acting forces.” For we can have no 
conception of any kind of force (in physics) without a material sub- 
stance in which it resides; nor of any substance without the several 
forces inherent in them, Thus, the ideas or notions we have of 
matter and of forces cannot be disunited—the one always implying 
the other. 

It may seem useless thus to insist on a point almost self- 
evident, yet it will be shown, further on, to be quite necessary 
keep in view this inevitable condition of all moving aud statloal 
forces, in attempting to explain their agency in phenomena.* 

The alternations of intensities in the elastic forces require special 
consideration in the cases of conversion of liquids into vapours, 


and their return back into liquids. It has been shown by Dr. 
ae “ Abridgement of Philosophical Transactions,” vol, iii, 
p- 127) that the evaporation from the surface of the Mediterranean 


foqual to about 160 square degrees) amounted to 5,280,000,000 of 
ns of water converted boy! into vapour. And taking the cube 
of water at about 1,700 lb, the number of cubic yards passing 
into vapour will be found nearly 6,212,000,000 daily. Under 
common atmospheric ressure Water, in passing into vapour, under- 
goes an expansion of from one volume of water into 1,700 of elastic 
vapour, and of course back into one, when it returns to the liquid 
state; and the entire bulk of elastic vapour so raised daily will be 
about 10,560,400,000,000 of yards, from that sea alone. 
(To be continued.) J. ©, Dyer. 


* The words “dynamics” and “‘dynamical” are | ly emplo. 
treating of the nature of heat and force, as though they. cnreed y= 
hidden meaning on that subject, instead of merely pointing to (but not ex- 
plaining) the laws of moving force, or ‘ the science of proving bodies acting 
on each other and producing motion.” These words afford no light to anye 
one concerning the relations of heat and force, so it were better to treat of 
these under their direct names—the one being an active power, the other 








simply the result of action, and the question as to the ord 
will not be solved by thus mounting | ~. er of this relation 
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STEAM-DREDGING VESSEL, DILIGENT. 
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Durie the last few years great exertions have been made by the 
Government of Isabella II. to increase the naval power of Spain, 
and to improve her harbours and arsenals. To contribute to the 
latter purpose is the destination of the somewhat unique specimen of 
naval architecture represented in the annexed illustration. ‘This 
vessel, constructed for the Spanish Government by Messrs. John 
and Alfred Blyth, engineers, London, is a steam dredger, one of the 
largest afloat, we believe, and is intended for Carthagena, where it 
will be employed in deepening the roadstead generally, and preparing 
that harbour—already the finest in Spain—for the accommodation of 
vessels of the largest class. The Bitigont is 138 ft. long, 31} ft. 
broad, with a depth of hold of 12 ft. The hull is entirely built of 
iron, strengthened with floors and kelsons of unusually large 
dimensions. A considerable portion of the framing is also of iron. 
The outside of the hull is protected from the damage likely to arise 
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adapted to dredge at 'the depth of 40 ft., was despatched to Ferrol, 
where the Spanish Government has a large naval arsenal. 





PROSSER AND STANDLY’S APPARATUS FOR 
THE PRODUCTION OF LIGHT. 


Tus invention, by William Prosser and H. J. Standly, of 9, Pall 
Mall East, Westminster, has for its object improvements in appa- 
ratus employed in the production of light, and is applicable when 
oxygen or hydrogen gases or their compounds are employed to pro- 
duce light by their ignition on a surface of lime or other suitable 
material, and the improvements consist in the use of two or more 
pieces of lime or other material abutting against each other being 
pressed in opposite directions towards the jets of flame which 





from the numerous craft with which she will necessarily be in con- 
tact by strong rubbing pieces of oak. The long frames on which 
the mud-buckets ren technically called “ladders,” are two in 
number, one suspended on each side of the vessel. They are con- 
structed of iron, and although 95 ft. long present the appearance of 
great solidity. Each ladder is fitted with a chain carrying forty 
buckets, and, by reason of the great length, is able to excavate ad- 
vantageously at a depth of 50 ft. below the surface of the water. In 
the interior of the vessel a space of 96 ft. in length is partitioned 
off by strong watertight bulkheads, and is entirely devoted to the 
accommodation of the machinery. he driving power consists of 
a pair of oscillating condensing engines, of the collective power of 
70 horses, of the best construction and elaborately finished. The 
steam is supplied by two self-contained flue-boilers, so connected 
that either may be worked independently of the other. Strong 
shafting, made of wrought-iron, and therefore offering the least 
liability to fracture, communicates the power to the gearing, which 
is of a very massive character and skilfully planned, so as to present 
a perfectly uniform arrangement along each side of the vessel. 

The machinery performs several operations, perfectly independent 
of each other. One of these is to move the vessel, with a slow 
steady motion, in any required direction, over the surface of the 
water. This is accomplished by six mooring anchors, laid out in 
proper directions, to which chains are attached, and passed round 
large cast-iron barrels, denominated surging cones, on board of the 
dredger. Speed is communicated to these cones by means ¢ f friction 
wheels, the effect of which is that, in the event of too great an 
obstruction occurring to the motion of the vessel, the intervening 
friction gear prevents any fracture of the parts by the accommodation 
it affords. The surging cones admit of being driven either back- 
ward or forward at pleasure, so that the motion of the vessel is 
entirely under the control of an officer in charge of this department. 
Another function of the machinery is to raise and luwer the ends of 
the ladders, and thus to regulate the depth of the working, at any 
instant. The upper ends of the ladders vibrate upon the axis of the 
driving shaft, by means of which the chains of buckets revolve, and 
the lower ends are suspended from beams of oak by chain and block 
purchases of massive construction. The leading ends of these 
chains are passed round leading shears into the interior of the vessel, 
where they are made fast to the winding barrels, which are driven 
by friction gear of great strength. Some idea of the immense power 
of this part of the apparatus may be obtained from the consideration 
that one ladder, with its apparatus in full work, weighs upwards of 55 
tons. Another operation to which the machinery is directed is the 


impinge upon them, the one being used as an abutment for the 





breaking of masses of concrete, or shale, at the bottom of the har- 
bour, by an apparatus which is applicable also to the process of 
boring holes in rocks for the purpose of afterwards blasting. Heavy 
iron bars, with chisel points, are raised by the machinery to the 
height of 8 ft. or 10 ft., whence they descend by their own weight 
upon the rock, and this operation is rapidly repeated until the desired 
effect is produced, Alter having os enormous powers tested 
satisfactorily in the Victoria Docks, the Diligent was stripped of her 
immense ladders, and of all the heavy machinery and timber framing 
above deck, and made snug for a voyage to Carthagena. She 
reached Plymouth at the beginning of the late severe gales, and is 
spoken highly of as a good sea boat. A few months ago a similar 
dredging vessel, built by the same firm, of 50-horses power, and 








other. When more than two pieces of lime or other material be 
used they should be caused to converge or otherwise move towards 
& common centre, each piece being pressed forward by a spring or 
weight, or other convenient means, so as to keep the pieces of lime 
or other material in contact with each other at or about the place 
where the jets of flame impinge upon them ; and these pieces of lime 
are placed in tubes, cases, or holders, and advanced by the action of 
springs or weights, or other convenient means, so as to cause the 








pieces of lime to move towards each other as they are consumed by 
the action of the flame, and thus preserve them in contact at or 
about the place where the jets of flame strike. 

Figs. 1 and 2 show arrangements for using two pieces of lime 
(that material being preferred) either in the same line, or angularly 
with respect to each other. The pieces of lime are pressed towards 
each other by springs which prevent them from being dislodged 
from the holders. Figs. 3, 4, 5, show arrangements in which the 
lime is similarly moved forward by springs, the pieces of lime being 
of various forms of section. Figs. 6, 7, 8, show an arrangement 
by which several pieces of lime may be disposed round a jet either 
in a flat plane or angularly to each other, and converging towards 
the jet. Fig. 9 shows a modification of the foregoing, in which the 
resistance to the undue advance of the piece or pieces of lime is 
effected by the pressure of a spring acting against the surface of the 
lime instead of against the end of an opposing piece of lime, the 
object sought to be obtained in all cases being to prevent the lime 
being moved otherwise than as it is consumed. Fig. 10 is a trans- 
verse section of a piece or pieces of lime with several jets disposed 
round it, so as to illuminate the entire space surrounding the lamp. 
In applying these lamps to various purposes the vertical or hori- 
zontal arrangement will be adopted as may be best suited to the 
object, as, for instance, when a lamp is required to illuminate the 
space in front of it, the vertical arrangement is the most convenient, 
and when the space beneath the lamp is required to be illuminated, the 
horizontal arrangement is preferable, as in that case a single jet will 
then suffice for distributing the light in every direction as would be 
required when suspended from the ceiling of a room, or when applied 
to a post or bracket in the street. 








Foreian Enterprist.—Advices from Lisbon report a great activity 
in the works of the network of railways now being carried out in 
Portugal, and expected to be in working order before the period 
prescribed in the contract entered into between the company of 
concessionnaires and the Government. The cost of the lines per 
mile is likely to be less than that of other railways already opened in 
“the Peninsula.” —An attempt is being made at Paris to raise 
£600,000 by “ obligations,” in order to develope fully the under- 
taking of the “Société Houillére et Metallurgique des Asturies.” 
This company has become possessed, by purchase, of coal mines, 
mines of iron and mercury, blast furnaces, steel works, and forges, at 
Miéres del Camino, Lena, Aguado, &c. The coal basin of the 
Asturias comprises a surface of no less than 40,000 acres—almost a 
third of the coal districts of France; and the concessions obtained by 
the society cover 1,600 acres, producing, at present, 60,000 tons, or 
87 tons per acre annually, while the coal basin of the Loire yields 
167 tons per acre, and that of Staffordshire 1,250 tons per acre 
annually. It is argued that the production of the company’s district 
can be increased to 500,000 tons per annum. That France is 
becoming more and more endowed with superabundant wealth, or 
that, at any rate, her credit is rising higher and higher in the money 
market of the world, is proved by the fact that, in response to invita- 
tions for tenders for ebligations to be issued by the Ardennes, 
Eastern, Southern, Western, Orleans, and Paris-Lyons-Mediter- 
ranean railway companies to the extent of £9,200,000, offers were 
made by the public to the amount of £34,400,000. The favourite 
companies are the Orleans and Paris-Lyons-Mediterranean, the 
former having seven, and the latter five times more applications than 
can be complied with.—The dividend declared by the Madrid, Sara- 
gossa, and Alicante Railway is at the rate of 9 per cent. for the past 
year. The Northern of Spain is about to absorb the Santander 
Company, the shares of which it will purchase at par in the course of 
the next four years—when we say the Santander Company, we 
ought more strictly to style it the “ Company Isabella Il. The 
lines of this company extend from Santander to Bareena (35 miles), 
and from Reynosa to Alar del Rey (32 miles); they are at present 
separated by a gap which will comprise about 23 miles of line, or, in 
all, the system will embrace 90 miles. It is expected that next year 
the Novthern of Spain will have 400 miles working. It is to meet 
the Southern of France at Irun, but the passage of the Pyrenees 
is of course, a work of no ordinary difficulty. 
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TO CORRESPONDENTS. 
*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 





*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

CoxpEenserR.—You wovld have to apply to the Spanish Consulate for full 
particulars. 

A LEARNER.—None of the rules are very plain, but we will try and look up two 
or three and give them in our column of miscellanea. ; tea 

A SuBSCRIBER.—We are unable to give you the address for which you inquire, 
but it is our impression that you would have to apply to the Admiralty. 

S. P. Q. R.—No gearing would run with absolute silence, but, ¥ well fitted, 
your 20-ft. and 2-ft. ¥-in. wheels should work well together. Unless the pro- 
portions of the wheel are light, we see no need of a second motion. To take 
40 effective horse-power from the rim of a 20-ft. wheel, the strain on the teeth 
would be nearly 1,500 lb. 4 

M. A.—¥Your present doctrine is hardly less fallacious than that which we 
understood you to advance in your former note. Although not identical, a 
screw-propeller ond an ordinary screw working ina nut, act upon the same 
principles. We presume youdo not need to be told that doubling the pitch of 
@ common screw (as the screw of a press or a jack) will by no means raise a 
given weight, through twice the height and in twice the time with a given 
power. Doubling the pitch would in such a case double the power, and why, 
then, should not quadrupling the pitch quadruple the power? The sooner you 
abandon your notion the better—a remark which we make solely because you 
insist upon having our opinion. 








HARDENING SPIRAL SPRINGS. 
(To the Editor of The Bngineer.) 

Sir,—Can you, or any of your numerous readers, inform me the best pro- 
cess of hardening spiral springs, to get a large quantity of a uniform tem- 
perature ? N. W. 

New-cross, June 4th, 1861. 





MR. RILEY’S PAPER ON IRON. 
(To the Editor of The Engineer.) 

S1r,—I shall feel obliged if you will correct the typographical errors made in 
your impression of last week, in publishing an abstract of my paper ‘* On 
the Menufacture of Iron,” read before the Society of Engineers. Line 
17, for--** Only containing more earthy matter, and generally more sulphur. 
As iron pyrites, this ore was very largely used in Scotland,” read as follows : 
—‘ Only containing more coaly matter, and generally more sulphur, as 
iron pyrites. This ore was very | ly used in Scotland.” Line 70, 
for—*‘The Ebbw iron ore, which was an abyduris peroxide of iron,” read 
as follows :—“ The Elba iron ore, which was an anhydrous peroxide of iron.” 

1 and 8, Oxford-court, Cannon-street, E.C., Epwakp RiLky. 

June 5th, 1861. 





Advertisements cannot be guaranteed insertion wiless delivered before eight 
o'clock on Thursday evening in each week. The charge Jor four lines and 
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nine words; blocks are charged the same rate for the space they jill. All 
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OUR IRON-CLAD FLEET. 

Wirnovt beginning more iron ships at present, her 
Majesty’s Government have resolved to lengthen five line- 
of- battle ships, of which the timbers are now on hand, and 
plate them from stem to stern with iron, the greatest thick- 
ness on the sides to be 43 in., this thickness being some- 
what reduced towards the ends. The Royal Alfred, well 
up in frame at Portsmouth, is to be the first of the lot to be 
taken in hand. After Sir J. Pakington’s alarming detail, 
the other night, of what Admiral Elliot had just seen in the 
French dockyards, this decision was natural enough, 
although ome f C. Paget gave the House to understand that 
it had been arrived at some time before. Mr. Lindsay, it 
is true, has not been able to make out, from his own obser- 
vations on the other side of the Channel, nor from such 
other means of information as he is able to command, that 
the French are really stirring in the matter of iron-clad 
ships. Indeed, he as much as denies that they are doing 
anything in that line, and alleges unqualifiedly that the 
mail-cased fleet which rose up, a fortnight ago, Ncteep the 
eyes of Admiral Elliot, had no existence a fortnight before. 
The majority of the public will be disposed, however, to 
credit the Admiral’s report, and as we cannot decline the 
game of “beggar my neighbour,” we do not intend to be 
beaten. The faith in iron-cased frigates is strong with us, 
just now, although we are not yet quite sure as to their 

haviour at sea. Sir J. Elphinstone intimated to the 
House, on Monday evening, that, should the Warrior 
— to sea in a gale of onl, she might go to the bcttom. 

f one wave poured over her stern and another caught her 
on the lee bow, “ it was impossible to tell how she would act.” 
Just so; and it is probable that the Royal Alfred class of 
iron-sides, having less flotation and, proportionately, a 
greater weight of armour than the Warrior, will be of at 
least equal A doubtful stability. The wall sides of the 
Warrior, while affording opportunity for boarding, tend, 
too, to make her still more crank. The larger, to besure, such 
ships are, the less will they be affected by the lead of iron 
carried on their sides. In doubling the linear dimensions of 
a vessel, we enlarge its burden eight-fold, while we only 
quadruple its surface. We do not doubt that the Great 
Eastern, for instance, would behave very well in a gale, 
even if cased, for thirty feet out of water, with 6-in. plates. 

Foregoing any further nautical considerations, it is appa- 
rent that our ironmasters have a new demand rising before 
them. The inertia of the Admiralty has been overcome, 
and our great annual votes for timber are likely to give 
place to still heavier purchases of iron. The late itr. 
Geach, in connecting his fortunes with the Great Eastern, 
thus opened a fine market for his goods, but those of our 
ironmasters who are to supply the Admiralty will have the 
advantage of not being able to “calls” on shares in the 
undertakings to which their goods are applied. It has, of 
course, been with an eye to business that our leading ship- 





builders have taken such great interest in the question of 
iron war ships, although we have no idea of charging them 
with advancing a single unfair argument in urging the 
superiority of iron over wood. We may congratulate them 
on the fact that they have nearly carried their point, and 
that, in the end, iron is almost certain to command the 

reference. In what they have done in the matter they 

ave laid the foundation not only for a trade for them- 
selves, but for an increased trade on the part of the iron- 
masters. The engine-builders, although unaffected by the 
discussion, as between iron and wood, will find, however, 
that they are to lose by the enlargement of our ships of 
war. In increasing the size of ships, not only are fewer 
required, or rather, a less number must be made to suffice, 
but the power of the engines is not increased in the same 
proportion. We have no doubt that the making of some 
150 pairs of gun-boat engines, at £60 per hcrse-power, 
was among the most profitable jobs of the same extent 
ever undertaken by the great engine building firms on the 
south side of the Thames. The Great Eastern’s engines, 
of 2,600-horse power, are but half as powerful, and cost 
but half as much, as engines for six full powered steamers of 
a tonnage, in the aggregate, equal to that of the big ship. 
If £10,000,000 are to be expended on ships of war, the 
engine builders would not obtain half as much work, were 
the whole amount to be laid out on vessels of the class of 
the Warrior, as if it were expended on 50-gun ships of the 
kind requiring 500-horse engines. We do not apprehend, 
for all this, that the total demand for marine engines will 
sensibly decline, for however we may modify the con- 
ditions of our expenditure, our wants and our means of 
satisfying them are, on the whole, constantly increasing. 
The substitution of iron for wood in our navy is a subject 
which has engaged the attention, not only of the authori- 
ties, naval officers, and politicians, but in the greatest 
degree that of those mining, manufacturing, and construct- 
ing interests likely to be benefited by the change, and 
which, at last, have the prospect of an early fulfilment of 
their hopes. 


ENGINEERING PROSPECTS. 

ENGLAND was railway-mad for a few years prior to 1850. 
By that time it had begun to be admitted that we had made 
altogether too many lines, and there were those who held 
that we had anticipated our wants, in respect of internal 
communication, by at least halfa century. With all our 
reckless over-construction, we had 5,007 miles of railway 
finished and in use on the Ist of January, 1849, 1,191 
miles having been opened in the preceding year. This was 
a dozen years ago. Now we have upwards of 10,000 miles 
of completed railways in the kingdom, and we are extend- 
ing our system hardly less rapidly than ever. It may be 
true that nearly all the great towns and boroughs are con- 
nected, each with all the others, but we are now intent upon 
uniting the market towns and villages, and it is impossible 
to say when an inter-parochial system may be broached to 
the delight of the parishes. Our engineers must and will 
have work, nor is there, indeed, any prospect of the failure 
of the sources of their employment. It is only when 
Englishmen cease to dig, plant, and build, that the occupa- 
tion of engineers will fail. While there are iron and coal 
to be found beneath the soil, and while industry, skill, and 
enterprise reign above it, there need be no fear for 
engineers. The wants which our profession supplies are 
interwoven with the existence of mankind. None, while 
retaining a claim to civilisation, can do without us. 

If, henceforth, we are to grow our cotton in India, failing 
to procure it from the American States, who can estimate 
the vast field for engineering about to be opened? Great 
as may appear the principal undertakings now going 
forward in the Indian Peninsula, they will not only be out- 
numbered, but vastly surpassed in aggregate cost and im- 
portance by the collateral works which will assuredly be 
required. Cotton, alone, would not furnish such great 
traffic to the Indian or any other lines, for all the cotton 
now consumed in a year in this kingdom does not weigh 
much above 600,000 tons, or one-seventh the annual burden 
of goods carried on the London and North-Western Railway. 
But the growth and export of £30,000,000 worth of the 
staple in question—about our present consumption per 
annum—would stimulate numberless branches of industry, 
and greatly promote the interchange of passengers and 
goods in India. Bombay, soon to be in rapid communica- 
tion with the great Nerbudda coal field, is engaging too in 
manufactures, something like half-a-million cotton spindles 
being about to be started there, besides which nearly 
100,000 are already running. However this fact, or the 
state of things of which it is prophetic, may affect Lanca- 
shire, it will surely promote Indian commerce, and make 
work for engineers in India. 

Returning to our own shores, we have, besides the constant 
extension of our railways, a vast aggregate of work before 
us in the way of harbour improvement, dock construction, 
town drainage, and water supply. ‘The necessity for 
frequent and secure harbours of refuge is ommualg be- 
coming more apparent, and their commencement cannot be 
postponed for many years longer. Additional dock accommo- 
dation is already imperative in the port of London, and the 
chalk-pits of Northfleet must within a few years come into 
requisition for the purpose. At Liverpool, the vast 
masonry of the Mersey docks is constantly stretching 
seaward, and a scheme is on foot for completing a deep- 
water navigation up the Irwell to Manchester, which would 
thus become a portof entry. Hull, Hartlepool, and New- 
castle are to have more docks, and others are in progress at 
Falmouth and elsewhere. The ports of Bristol and 
Milford-Haven will afford further scope for the labours 
of the engineer, and if transatlantic commerce finds a per- 
manent halting place in Ireland, there also will there be 
docks, and all the naval appliances of modern seaports, to 
be provided. The great drainage works now going forward 
in the metropolis will be followed by others in many of the 
—< towns. Our contemporary, the Builder, has 


n making some startling, if not sickening disclosures, 
respecting the sanitary condition of Newcastle and Edin- 
burgh, nor is it probable that these towns are alone in their 
neglect of some of the first requisites of decency and health, 





The mass of population thronging the banks of the Tyne, 
as well as that concentrated in and about Manchester, Leeds, 
Sheffield, Glasgow, Hull, and, in fact, all the large provin- 
cial towns in which thorough sewerage has not yet been 
carried out, must shortly be supplied with works adequate 
to their necessities in this respect. Great progress has 
already been made in the supply of good water to large 
towns, and the Glasgow, Manchester, and several other 
waterworks lately executed, attest the spirit with which 
the whole subject is being dealt with. ~The Dublin Cor- 
aes Water Bill has, we observe, just been passed in the 

ouse of Commons, and, indeed, the pressing necessity for 
several other important works of the kind in question must 
prevent their being much longer postponed. 

The civil engineers of Great Britain control an annual ex- 
penditure hardly, if any, less than £40,000,000, and the 
income of the profession cannot fall much short of 
£2,000,000. The work is great, and so, too, is the 
recompense. The mechanical engineers are saving vast 
sums of wealth to the country, in the improvement of the 
steam engine, and thereby giving an additional impulse to 
manufactures and commerce, and thus to civil engineering. 
The steam engines owned in the kingdom burn, there is 
reason to believe, 6,000,000 tons of coal yearly, and of 
which it would be quite possible, by suitable reforms, to 
save at least one-half, worth not less than £2,000,000. 
Improved mechanical engineering is practically reducing 
the average cost of coal from say 15s. to 6s. or 7s. 6d., so 
far, at least, as steam engines are concerned, In propor- 
tion as further economy is attained will the business of the 
civil engineer be extended. 


BOILER EXPLOSIONS, 

A CORRESPONDENT, for whose knowledge of mechanical 
science we have much respect, sends us a letter in which 
he assumes that, if the theory of boiler explosions advocated 
from time to time in this journal be correct, safety valves 
must be most dangerous fixtures as applied to steam boilers, 
If it were the fact that safety valves, when raised from 
their seats, instantly discharged all the pressure accumu- 
lated within the boiler, we are convinced that explosion 
would as instantly follow. We have repeatedly said that, 
if by a jet of cold water suddenly introduced into the steam 
room of a boiler at work, the steam over the water were 
instantly condensed, explosion would almost inevitably take 
place. Any means, whereby the pressure, under which 
water has been heated to from 220 deg. to 350 deg. or 
400 deg., is instantly removed will, if there be a space of 
two or three feet between the water level and the upper 
part of the boiler, instigate explosion. ‘There is, we think, 
no room left for doubt in this matter. Safety valves, how- 
ever, do not, in rising from their seats, instantly liberate all 
the pressure acting within steam boilers, and, therefore, 
their rise cannot in itself induce explosion, and Mr. Paton, 
who has hastily assumed that our theory tends to such a 
faulty conclusion, has shown, by the very means which we 
should have adopted, that the sudden opening of even a 
6-in. valve, on a boiler having 300 cubic feet of steam room, 
will not liberate the pressure within three or four seconds, 
and probably, therefore, too slowly to precipitate an ex- 
plosion. 

It is almost discouraging, after the manner in which we 
have already aerated the question of boiler explosions, to 
be invited now to “a full discussion” of the whole matter. 
The world learns slowly, however, and whatever interest 
may attach to the further investigation of the disasters in 
question, we do not for a moment dispute Mr. Paton that it 
“ would really advance the practical engineer in a know- 
ledge of his profession.” We are convinced that it would, 
and we are bound, perhaps, by what we have already done, 
to persevere in the attempt to carry the true explanation 
as clearly to our readers’ minds as it exists in our own. 

As we were the first to advance the theory to which Mr. 
Paton alludes, and as we have a right, therefore, to repre- 
sent its present numerous “advocates,” we must deny, at 
once, that a “slight rupture,” indefinite as the term may be, 
has been assumed to induce the immediate but subsequent 
explosion of a steam boiler. A rupture of the diminutive 
extent implied by this use of the adjective “slight” would 
not instantly liberate any large portion of the pressure 
existing over the heated water in the boiler, and hence the 
cause, to which we attribute the violence of all boiler 
explosions, would not exist. It is, we think, capable of 
such proof as would carry conviction to almost any mind, 
that hardly one per cent. of the present number of boiler 
explosions would ever occur if all boilers were of the full 
strength which mere calculation, upon general data and the 
assumed strength of boiler-iron, would show them to 
possess. Most boilers have, according to such calculations 
and assumption, a maximum strength from five to ten 
times greater than the strain to which they are known to 
be subjected in regular work. To accumulate the pressure 
required to burst them, provided they were of the full cal- 
culated strength, would, in some cases, require hours, and 
in almost all cases many minutes, during which the safety 
valves, if free to act, would be blowing off, and the 
gauge, if, in order, rising gradually. What Mr. 
Fairbairn calls an over-pressure, gradually accumulated 
up to the calculated limits of resistance, does not, we 
believe, exist in one case of boiler explosion in a hundred, 
excepting only when, in opposition to the former belief 
as to the resistance of tubes to collapse, large fiues are 
subjected to the calculations put forth by Mr. Fairbairn 
within the last three years. When, however, we bear in 
mind that thestrength of no piece of iron or iron-work can be 
determined without destroying the subject of the experi- 
ment in the test, and when, by referring to numerous 
and promiscuous experiments on the strength of iron, we 
discover, as we do, that its strength is exceedingly 
variable, and often barely beyond the verge of the ordinary 
limits of strain, we may perceive that perhaps one boiler 
of every hundred in use is liable to failure under ordinary 
pressures. The proportion of exploding boilers is not, 

robably, far from one per cent of all the boilers in use. 
We have, in these pages, given columns of evidence of 
the variable nature of iron—of the wide limits between 
which we are accustomed to “average” its strength. 

















850 


THE ENGINEER. 





Ture 7, 1861 








We have no right, indeed, to employ the term “ average 
strength” in dealing with the iron of an exploded boiler. 
Explosion is prima facie evidence, not that the inducing 
pressure was as much, above the ordinary working pressure, 
as the calculated maximum strength of the boiler exceeded 
the ordinary working strain,” but, on the contrary, that the 
real strength of the boiler at the moment of explosion 
was below the strain induced by such ordinary working 
pressure, unless, of course, that pressure be known to have 
been exceeded. Whatever may be the average strength 
of the iron in the boilers now in use in the kingdom, its 
— taking these boilers, or, rather, the several plates 
of all the boilers, separately, varies, probably, between 
three tons and thirty tons per square inch. Steel, where 
used, is, doubtless, much stronger. Iron which would 
not bear five tons to the inch has been taken from ex- 
ploded boilers and tested, and this, too, by the strongest 
advocates of the “ great pressure” doctrine. Again, the 
reports of the Manchester Boiler Association show con- 
clusively that a very large number of the boilers examined 
are always in a state of chronic, and, until actual discovery, 
unsuspected weakness, a state in which explosion at the 
ordinary pressure may occur at any moment, for weak 
boilers, as is well known, constantly grow weaker when 
neglected. The wonder is, if wonder there be, that we 
do not have a dozen explosions where we now have one, 
for many boilers are known to exist in a state in which 
failure must be constantly impending. If, however, a 
weak plate suddenly tear open, the rupture is not in itself 
an explosion, whatever influence it may have in originating 
such a disaster. If, in the case of a boiler of the dimensions 
assumed by Mr. Paton, the discharging area of the gaping 
rent do not exceed that of a 6-in. safety valve, wide open, 
it is improbable that explosion will follow. If, however, 
a crack two fect long and averaging only two inches wide 
were to “open up,” the case might be different. Pre- 
suming only that the plate yields under ordinary pressure, 
a comparatively large and practically instantaneous opening 
is not only probable, but such ruptures, as is well known, 
often do occur (and without further injury beyond the 
loss of the water and the extinction of the fire) in those 
parts of steam boilers considerably below the water line. 
When they occur above the water line they may 
instantly liberate the pressure upon the water; when 
they take place well under water they cannot do so. 
When, therefore, by a rent above water, the pressure 
is suddenly removed, the heat contained in the water, 
if much above 212 deg., will assuredly disengage 
itself to a greatextent in the form of steam, which, carrying 
along with it theremaining water, must strike upwards and 
against the under side of the shell, not, until now, exploded 
in the sense implying violent disruption and projection. Here, 
again, we have to set Mr. Paton right, where he assumes 
that the strain caused by projection is “of the same kind” 
as that due to pressure. Santas cannot be compared with 
pressure at rest. We may suppose the interior of a gun 
to be, for an instant, subjected to quiet pressure during the 
expulsion of a ball, and, in any case, the gun ordinarily is 
uninjured. Place the ball, however, bui a short distance 
within the muzzle, exploding the charge from the bottom 
as before, and, very likely, the gun will burst. We should 
be glad to see Mr. Paton, with the mathematical skill 
which his letters so well exhibit, assign the force with 
which the mingled steam and water rising in a ruptured 
boiler would strike its inner surfaces. This force will be 
sufficient, we are convinced, to account for all the conse- 
quences attending an explosion. 

In this connection we may allude also to a well-written 
leading article which we have transcribed in our present 
number from the New York Times. We do so only for the 
purpose of remarking that the specific heat of steam, so 
gingerly touched upon, is not only well known, but sus- 
ceptible of easy confirmation. ‘The consequences hinted at, 
rather than specified, of superheating within the boiler, 
are inguebetile, If the water fall too low, and super- 
heating take place from the ordinary heating surfaces, the 
transmission of heat must be gradual. Supposing the 
water to be at 325 deg., the further generation of steam 
would be arrested at the moment when, by superheating, 
the pressure of the steam upon the water rcse above that 
corresponding to that temperature. The steam, slowly 
absorbing heat, would, in increasing its pressure, lift the 
safety valves if they were free to act, and show itself on 
the gauge if there were one. If no escape, either into the 
engine or into the open air, were provided, 460 deg. of 
superheat would double the pressure of the steam, raising 
120 Ib. to 255 Ib. (2 x 120+ 15 = 270, and 270— 15 = 255). 
Nothing, however, but the jamming of the safety valve 
would prevent the discharge of this over pressure 
as fast as it was generated. at a boiler might be burst 
in consequence of the superheating incidental to low water, 
and if the safety valve were stuck fast, is probable. From 
the manner, however, in which the case is put, we appre- 
hend that it is assumed that a sudden production of steam 
would take place, under ordinary pressure, by the imparta- 
tion of heat from superheated steam to hot water suddenly 
agitated among it, as by starting the engine. Here, how- 
ever, so far from the pressure being increased, it would be 
instantly lowered. If a certain weight of steam fill the 
steam room of a boiler to a pressure of, say 100 lb. per 
square inch, one-half of that weight superheated 460 deg. 
above its normal temperature will fill the same space at 
the same pressure. ‘The superheat, however, will convert 
only a comparatively small portion of additional water into 
steam, so little indeed that, upon its complete absorption 
by the water, the whole weight of the steam in the steam- 
space would not, irrespective of any additional steam 
liberated from the water, produce a pressure exceeding 
60 Ib. or 70 Ib., in place of 100 Ib. as at first. If, even, 
the specific heat of steam were as great as that of water 


itself, the original pressure of 100 Ib, per square inch 
would not be increased. 

Without wishing to revive a lengthy discussion, wander- 
ing off, eventually, into hypotheses as to the decomposition 
of steam or water, electricity, &c., we should be pleased to 
record a suitable investigation of the points clearly indi- 
cated as bearing on the subject of explosions 





MOMENTUM AND VIS VIVA. 

IT needs but a brief discussion among practical men to 
show how little are the relations of moving bodies under- 
stood. When force is considered under the various and 
dissimilar heads of “ horse-power,” “ momentum,” “ vis 
viva,” and “ accumulated work,” much confusion, it must be 
admitted, is likely to result, especially in the minds of men 
who have never got clearly beyond the distinction between 
static pressure and moving force. We adverted, in our last 
number, to a scheme, announced in a pretentious leader, in 
the leading journal of New York, for throwing bullets by 
pone force. The fallacy upon which the whole pro- 
ject rested was = enough, although, we must own, 
in all humility, that we, too, through inadvertence, com- 
mitted a serious error in the course of our comments upon 
it. It had been stated that six men, by turning a crank, 
would throw eight hundred 5-oz. balls a mile a minute, and 
that continuously. It would, of course, be hardly less 
possible for these six men to throw the same number of 
balls to the same distance, and in the same time, without 
the crank, using, we will say, the simple instrument with 
which David took the field against Goliath. In assuming 
the initial velocity of projection, with the centrifugal ma- 
chine, as 1,300 ft. per second, for this mass of 250 lb. of 
metal per minute, we so far confounded vis viva with 
“accumulated work ” as to represent the latter quantity as 
the product of the weight per minute into the initial 
velocity, and equal, therefore, to nearly 600-horse power. 
This error was one of haste alone, and however that fact 
may or may not extenuate it, it was such an error as, under 
like circumstances, might have been made by many. The 
horse-power required to project 2501b. of matter per 
minute, with an initial velocity of 1,300 ft. per second, is, 
exclusive of friction, 295°454, or say 300, which is one-half 
the vis viva of the effort, as we calculated in our last. There 
may be those, to whom such considerations are of some im- 
portance, but who are not familiar with investigations in 
dynamics, who may ask how it is that such great power 
can be requisite for moving 250 lb. 5,280 ft., or, let us say, 
6,000 ft. per minute. Ifthe product of these numbers re- 
presented the power expended, it would be that of 45:4 
horses only, but, so far from this, the effort required to 
throw a ball, at a low elevation, to the distance of a mile, 
is equal to that necessary to project it five miles high in a 
vacuum, or, in other words, equal to that stored up in the 
same ball falling, in a vacuum, from a height of five miles. 
The influence of gravity is never suspended, and the fleetest 
cannon ball is no sooner out of the muzzle of the gun than 
it commences falling from the right line in which it was first 
projected. At the end of one second, it will have fallen 
16) ft., and, at the end of another second, 64} ft., below 
the point to which, at the same speed, it would have 
otherwise arrived on the right line of projection. It is thus 
evident that, with that low elevation of a gun which is in- 
dispensable to accurate shooting at long range, the ball 
must, in a few seconds, fall tothe ground. The velocity of 
projection must be such, therefore, that by the time this fall 
occurs, the ball will have arrived at its intended destination, 
say a mile, or two or three miles from the gun. Theoretically 
the longest range is attained when the gun is inclined 
at 45 deg. from the horizon, the same range being had 
at 40 deg. as at 50 deg. It was at an elevation of 35 deg. 
that Mr. Whitworth threw a2}-lb. projectile from a3-pounder 
gun, tothe distance of 54 milesin the famous trials in February, 
1860, at Southport. To throw a given projectile at a low 
elevation to a great distance, it is necessary, therefore, 
that it have a high initial velocity, besides being of such 
a form as to encounter the least resistance from the at- 
mosphere. If it were not for this resistance a smooth- 
bore would throw a ball further than a rifle, the old 
service guns giving an initial velocity of about 2,000 ft. 
per second, whereas Whitworth’s hexagonal bolts leave the 
gun ata speed of only 1,300 ft. per second. The advan- 
tage of the shape of these bolts, or, as we might call it, 
their cleaving power in the air, prevents the rapid 
dissipation of their moderate initial velocity, just as a 
ship with a fine entrance will go farther with a given 
power than a Dutch tub of the same tonnage. Thus it 
is that the Armstrong, Whitworth, and other rifled guns, 
throwing long projectiles, attain the longest ranges, 
whereas, did the ight take place in a vacuum the spherical 
shot, banged off from the good old muzzle-loaders, hid, let 
us say, at 35 deg., would not touch the ground short of 
eight miles off. Without digressing farther, we have only 
to bear in mind that this same initial velocity of, say, 
i,300 ft. per second would, but for the resistance of the 
air, send a ball five miles above the earth, and thus it is 
that the ball which is thrown but one mile horizontally ex- 
hausts as much power as would be generated by its own 
fall from a height of five miles. Although, in consequence 
of the resistance of the air, the initial speed already 
assumed would not carry a ball five miles high, the power 
expended in overcoming the atmospheric resistance would 
be equal to the difference between this height and that 
to which the ball was actually elevated, so that the work 
done would be the same as in a vacuum. A weight of 1 lb., 
thrown five miles, or 26,400 ft. high, by gunpowder, would 
represent the same work as if lifted to thesame height by 
a steam engine, while as the ascent would occupy rather 
more that 40 seconds, it would equal nearly 14 horse-power 
for that time, 250 lb. of balls requiring nearly 300-horse 
power, asalready shown. Whether any centrifugal apparatus 
could be driven at a speed of 78,000 ft. per minute at 
its periphery, equal to 886 miles per hour, is hardly worth 
inquiring. 

eturning to the consideration of “accumulated work” 
and vis viva, we may mention how even authors of con- 
siderable repute have confounded these two terms. For 
instance, in THE ENGINEER of May 11th, 1860, a cor- 
respondent quoted the following definition of ris viva from 
Gregory's Mathematics for Practical Men, edited by Mr. 
Law :— 


“The vis viva of a body in motion is the whole mechanical 
“ effect which it will produce in being brought to a state 
“of rest, no regard being had to the time in which the 
“ effect is produced, and it varies as the weight of the body 
 quultiplied by the square of the velocity.” 





Now in Mr. Law’s rudimentary treatise on Civil 
Engineering, pp. 33 and 34, he states that the mechanical 
effect or work accumulated in imparting motion to a body, 
and which “will be reproduced upon any force being 
“ opposed to the body’s motion in overcoming such resisting 
“ forces,” is equal to half its vis viva or living force. Mr. 
Law’s second definition is, of course, the one generally 
recognised as correct, and thus we understand that the 
vis viva of a body, at any speed, is twice the “ work” 
or foot-pounds accumulated in it. The force which, as 
already supposed, would carry a ball five miles high in 
forty seconds is, of course, expended in overcoming the 
gravity of the ball. Being expended, although not de- 
stroyed, it ceases to act upon the ball at the highest point 
of the ascent, but, had there been no gravity in the way, 
the ball would have risen ten miles in forty seconds, and, 
as it is, the whole force returned in gravity, is equal to 
that exerted in rising five miles, so that the whole actual 
force called into play in the rise and fall, in other words, the 
vis viva, is double the work accumulated, either to project 
the ball, or that restored by the ball in its descent. 

One of the greatest stumbling-blocks in the way of a 
majority of practical men is the distinction between 
momentum and the work discharged by a moving body in 
striking upon one at rest. There are many who believe 
that no distinction exists, and that the “ weight of the blow,” 
as they call it, in striking, is equal to the weight of the 
striking body multiplied by its velocity in feet per second, 
Momentum varies directly as the velocity, but upon no 
consideration can it be compared toa body, of whatever 
weight, at rest. The accumulated work in a moving body 
varies as the square of the velocity, and neither can this be 
compared, in any way, to dead pressure, or, in other words, 
to the weight of a body at rest. One body, moving at 
twice the speed of another, of the same weight, has twice 
its momentum and four times its accumulated work, but no 
multiplication of the weight into any expression of the 
velocity will produce anything capable of comparison with 
a body at rest. It is perfectly true that we may bend a bar 
of iron to a certain amount by hanging a weight upon it, 
and that we may also produce the same deflection by the 
blow of a falling weight, but here the hanging weight, by 
the very deflection which it produces, becomes a body in 
motion, and if a hanging weight of 1,000 lb. produce a de- 
flection of 1 in., so theoretically will a weight of 10 lb. 
falling 100-in. If, of course, the weight of a body, multi- 
plied into its velocity in English feet per second, gave its 
momentum (which it does not, except for comparison with 
other bodies in motion) then would the English unit of 
measurement possess a natural relation to force which 
would ensure its adoption throughout the world. A bod 
moving 100 English feet per second would move Foden | 
only 93°82 Paris feet, 86°54 German feet, 97:11 Prussian 
feet, &c., but we are not to suppose that the “ momentum” 
of the body would vary according to the terms of: measure- 
ment. The momentum and vis viva, at any velocity, are 
invariable, whether that velocity be expressed in English 
feet, French métres, Spanish varas, or in German fussen. 
Simply, a body at rest can neither have nor represent 
momentum, although it may retain what moving force has 
accomplished, just as a weight at rest may retain the 
defiection imparted to a beam by a weight in motion. 

The attempt to weigh the force of a blow, in pounds or 
tons, is futile. We may generate a blow which shall 
produce a result sietiedley the same as that effected by a 
weight slowly descending, or settling into place. Still the 
forces in the respective cases are difterent. A part, if not 
a great part, of the force of a blow is expended in the con- 
densation of the particles of matter first struck, and in 
the consequent liberation of heat—that is, the so-called 
latent heat of the body struck. Thus, a Whitworth 80 Ib. 
shot, issuing from the muzzle of a gun at a velocity of 
1,300 ft. per second, has a vis viva of 6,240,000 foot-pounds, 
anda mechanical effect of 3,120,000 foot-pounds. Now to 
punch a 5-in. hole in a 43-in. iron plate would require a 

ressure of 375 tons, at least, acting through ‘375 ft. 

4}-in.) or 315,000 foot-pounds. Yet the Whitworth 80-Ib. 

bolt, fired at 200 yards’ distance, cannot penctrate a thick- 
ness of iron much greater than 4}-in. Hardly more 
than one-tenth of the work, accumulated in the projec- 
tile, is made available, therefore, in perforating the armour- 
plate against which it is directed. But when, as was 
the case last year at Sheerness, the shot, after pene- 
trating the plate, is found to be too hot for handling, 
the dissipation of power is not only manifest, but we 
readily see what became of it. The heat imparted by the 
firing of the powder could not have been so rapidly 
communicated as to account for the warmth of the shot 
when picked up between decks on board the Trusty. The 
heat liberated in perforating a 4}-in. plate would, how- 
ever, have been rapidly diffused, both in the plate, the 
shot, and in the air. To have heated 2 cwt. of both 
the shot and plate by, say, 100 deg. would be equal to 
heating about 25 Ib. of water to the same extent, 
or equal to 2,500 units of heat, representing 1,930,000 foot- 
pounds of power. At one crack from the rifled 
80-pounder “it was noticed that, at the instant of 
*“ concussion between the shot and the vyessel’s side, a 
“broad sheet of intensely bright flame was emitted, 
“ almost as if a gun had been fired from the Trusty in 
“reply.” The disengagement of heat, on the instan- 
taneous impartation of a blow to the iron, was the same 
as that which attends the ordinary hammering of metals. 
A weight might rest for ever on an iron block without 
producing heat, whereas, on the least blow, heat is dis- 
engaged, and if continued sufficiently long the iron is 
destroyed. In driving piles by the steam pile-driver, the 
battered wood often takes fire and burns with peculiar 
fierceness, the cause being the same as that to which the 
heating of the 80-Ib. shot was attributable. 

If a weight of a million tons were suspended from an 
infinite height, a pressure of one ounce would impart 
motion to it, whereas a pressure of 50-lb. might be insuf- 
ficient to move a loaded railway carriage on a smooth 
railway. When, however, a pressure sufficient to start the 
carriage had been applied it might go off at a good rate, 
whereas one thou times the pressure might require a 
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considerable time to move the great hanging weight with 
the same velocity. The power expended on railway trains 
is, when starting them into motion, distributed between 
inertia, friction, and the resistance of the incessant but 
diminutive collisions of the wheels with irregularities on 
the line, and in atmospheric resistance. When uniform 
motion is attained the train will have uniform momentum, 
vis viva, and accumulated work. These will be the same at 
1 o'clock as at 12 o'clock, if the speed has been main- 
tained, but in the interval 500 hourly horse-power may 
have been expended in friction, collisions, and in over- 
coming the resistance of the atmosphere. _ No engineering 
student can refer too often to the distinctions between the 
various phenomena and properties of moving bodies, and 
we shall, for that reason, venture to state what these dis- 
tinctions are :— 

Momentum may be described as the overturning power 
of a body in motion, and it varies simply as the weight 
and velocity of the moving body. Work, mechanical 
effect, or accumulated work, represents the whole measure 
of dynamic force, say in foot-pounds, residing in a body in 
motion. It varies as the square of the velocity, and may 
be better recognised if we describe it as the penctrative 
power of a moving body, although, as we have seen in the 
case of the Whitworth shot, no great part of the accumu- 
lated work of a rapidly moving body can be utilised in 
penetration. With two bodies of the same weight,but moving, 
the one at twice the velocity of the other, the swifter body 
would penetrate a lump of butter or a block of iron to four 
times the distance of the other, or if directed upward, the 
swifter body would rise to four times the height. A train 
at 60 miles an hour would require twice the time and four 
times the distance as one at 30 miles an hour, in stopping 
upon the same line and with the same brake power. 
Neither momentum nor accumulated work is a measure of 
the intensity of impact of a moving upon an unyielding 
body. If the resisting body did not move at all impact 
would be infinite, and it is impossible to say how great it 
it is in the case of bodies in which no yielding is apparent 
under the action of a moving body. Vis viva is considered 
to be twice the accumulated work of a moving body, 
although it is difficult to say why it is not infinite, force 
being indestructible. Thus a body moving with any 
definite velocity would, if there were no resistance, continue 
to move for ever, and if any part of its motion be expended 
in overcoming gravity, or in imparting motion and heat to 
the atmosphere, these expenditures would still be repre- 
sented in living force. To limit vis riva appears, indeed, 
like denying the conservation or eternity of force, since, 
if the term mean living force merely, foree endures for 
ever. Horse-power is a measure of the expenditure of 
mechanicai effect or accumulated work, in a definite 
period of time, a horse power being equal to 1,980,000 Ib. 
raised one foot high per hour, or 33,000 Ib. per minute. 
By considering the time through which the effort endures 
we may estimate the horse-power of a flash of lightning. 
Irrespective of time, steam might be generated in a 
coffee-pot sufficient to propel a steamship across the 
Atlantic, and a mouse would be as strong as an elephant. 
A unit of heat, or the heat required to impart 1 deg. 
Fah. to 1 lb. of water, is equal to 772 foot-pounds, and 
if this heat be imparted in a second it will represent rather 
more than 1:4 horse-power, whereas if it be imparted in 
an hour, it will represent less than ‘0004 horse-power. 


American Steam Guns.—At the regular meeting of the Polytechnic 
Association, last week, the question of “steam guns” was intro- 
duced by Mr. Dibbin, who said the steam guns act centrifugally. 
The charge is placed in a dise which is revolved by steam power to 
any given number of revolutions. The balls are placed in a hopper, 
and, as the disc revolves, they fall in and are carried around until 
they reach the guide or barrel; here they leave the chamber, enter 
the barrel, having acquired a momentum in ratio to the speed with 
which the dise is moved, but instead of taking a straight line it will 
perform a portion of a curved line. None of these guns are capable 
of doing execution at a distance over 200 yards. Mr. Dibbin saw 
one gun that put a ball through an inch plank at 100 yards, but at 
200 yards a man could, without danger, stand before one of these 
steam guns.—American Paper. 

Foreign anp Co.ontan Jorrines.—A gentleman, writing from 
Jamaica, says it would be useless to attempt the cultivation of cotton 
in that island without a great importation of labour. Coolies have 
been already introduced into the West Indian islands in considerable 
numbers.—Advices from Calcutta mention the establishment of tele- 
graphic communication between that port and Rangoon.—T wo iron 
floating batteries are about to be constructed at Lorient.—The Phare 
de la Manche announces that the iron-plate frigate Solferino will be 
launched at Lorient on the 24th June, the anniversary of the battle 
of that name.—The announcement of the complete success of the 
Artesian well at Passy was somewhat premature. The water has 
not continued to rise,as was confidently expected; on the contrary, 
it has since subsided, so that for the present the object remains un- 
accomplished. Still, from the sandy nature of the soil now ex- 
tracted, the most confident hopes are entertained that the borers are 
not far from the aquiferous stratum. In the meantime, cylinders of 
greater length and smaller diameter are being prepared, in order to 
give a greater impetus to the flowing of the water when the main- 
spring is attained. It is calculated that these preparations will 
eccupy about another fortnight, and the contractors are most sanguine 
that, by the end of June, the object of nearly six years’ labour will 
be obtained by an abundant flow of water to the surface.—The law 
that has been now for some time in force for improving the vast 
landes of Gascony is already beginning to produce important results. 
A great part of these sandy wastes has been planted with pitch pines, 
which, in the course of five or six years, have not only had the effect 
of fixing the shifting soil, but produce a considerable quantity of 
resin every year. These plantations are actively continued, and in 
a few years will produce important pecuniary results. The pine 
forests of the Gironde and the Landes supply an immense quantity 
of timber to the Southern Railway Company for telegraph posts and 
sleepers. During the present year the department of the Landes 
alone will supply 2,000,000 sleepers, which, at 90c. each, will produce 
asum of 1,800,000f.—A telegram from Tripoli states that the first 
section of the Malta and Alexandria submarine cable, between 
Malta, Tripoli, and Benghazi, has been successfully laid—A Lyons 
paper says that a machine has just arrived from America, which is 
capable of printing 4,00¢ photographic proofs in an hour from the 
same negative. ‘I'he paper used is said to be prepared with gelatine, 
and impregnated with iodine of silver mixed with other substances, 
which endow it with extraordinary sensibility. It is then rolled on 
a cylinder, and unrolled, when in the machine, by clockwork,so that 
each portion remains about a second opposite to the negative, which 
during the movement of the paper, is covered by a lid worked by 
the same machinery. The sun's rays are brought to bear upon the 
— in : concentrated form by means of a powerful lens. The 

result is said to be that photographs which, by the ordinary process, 
Cost atleast 1f. 50c. each, can be produced at the tate of a oon each. 





NOTES AND MEMORANDA, 

THe usual temperature of the water of land springs is 52 deg. 

Tne stand pipe at the Southwark and Vauxhall Waterworks is 
185 ft. high. 

In the rifles of the Sardinian Bersaglieri the twist is 1 turn in 
only 17 in. 

Tue Manifold river, in North Staffordshire, runs for several miles 
under ground. 

In the deepest mines of Cornwall (1,740 ft.), the highest observed 
temperature of the water was 96 deg. 

Jacon’s well, near Sychar, in Egypt, is 9 ft. in diameter and 105 ft. 
deep. Joseph’s well at Cairo is 297 ft. deep, 

Tue Regent's Canal carried 718,834 tons of goods during the last 
half year, the gross amount of tolls being £30,198. 

Tue average service of iron retorts in ee is estimated to be 
equal to the production of 700,000 cubic feet of gas. 

Mr. Baremay’s estimate for bringing a supply of water from the 
Bagshot sand, sufficient for the wants of London, was £12,000,000. 

ARTESIAN wells were known to the ancients, and of those bored 
many centuries ago some are now to be found in the oasis of 
Thebes. 

Mr. Wurrwortu has fired flat-fronted projectiles (24 Ib.) through 
30 ft. of water and 3 ft. of oak, the shot passing several feet further 
into mud. 

A progectiLe which would be thrown, with the best English gun- 
powder, to a distance of 1,200 yards, is thrown only 300 yards with 
Chinese gunpowder. 

THE fall of the New River, between the sluices, is 2} in. per mile 
and 5 in. per mile including the sluices. Its actual velocity is from 
50 ft. to 60 ft. per minute. 

_ Woopmitt Sra, in Lincolnshire, was originally bored for coal, and 
is 840 ft. deep. No coal was found, but brine, containing iodine and 
bromine, was reached at 500 ft. 

Cast-1r0N, when the surfaces left in casting have been cut away 
by turning or planing, will pass water through its pores under a 
pressure of about 7,000 Ib. per square inch. 

Tue river Neva, at St. Petersburg, is about 900 ft. wide and 63 ft. 
deep. he Nile at Cairo, when low, is 900 ft. wide and 14 ft. deep, 
and when high 1,100 ft. wide and 40 ft. deep. 

Cast-1k0Nn has been tested at Woolwich to a strength of 43,680 tb. 
per square inch, and extreme tests of upwards of 45,000 Ib. tensile 
strain per square inch of cast iron have been attained. 

Cast-1R0N guns, cast from the same metal, have been found to 
withstand harder service when kept a few years, or even a few 
months before testing, than when fired while new. 

Ir the trunnions of a gun do not lie in a perfectly horizontal line 
when the gun is laid at an elevation of 35 deg., the lateral deviation 
in a range of 8,800 yards would be 110 yards. 

Tue Peninsular and Oriental Company's fleet now consists of 52 
steamers, of 70,479 tons and 17,111 nominal horse-power, besides 
eight transports, store and coal ships, of 10,277 tons. 

A sett of the kind used in the Armstrong guns, and burst in a 
closed chamber, was found to have separated into 106 pieces of cast- 
iron, 99 of lead, and 12 of fuze, making in all 217 fragments. 

Tue original contract for the Victoria-street sewer in Westminster 
was £14,000, while the actual cost of the work was upwards of 
£70,000, the execution of the works having been impeded by quick- 
sands. 

Ir the number of cubic feet of water, or other fluid, discharged 
per minute from any opening be multiplied by 9,000, the product 
will express the number of gallons discharged, at the same rate, in 
24 hours. 

Mr. Lonorwwee has stated that steel wire has borne a strain of 
from 120 tons to 130 tons per square inch, the latter strain being 
291,200 1b., to which unit of weight it is more customary to refer the 
strength of iron, 

Tue highest duty attained by any Cornish engine is believed to 
have been by an 85-in. cylinder at Gwennap, viz., 128 million 
pounds lifted one foot high by 112 Ib. coal. This was for a long 
continuous period. 

Tue well at Reid and Co's. brewery is 259 ft. deep, 136 ft. of which 
are through tertiary strata and 123 ft. through chalk. The cost of 
the shaft was £7,454, or £29 per foot. This well gives 277,200 
gallons of water daily. 

Sm W. Armstrong has declared that, at low elevations, a long 
projectile, fired from a rifled gun, attains a greater range in a 
resisting atmosphere than in vacuo, The increased range he 
attributes to the buoyant property of the air. 

Messrs. Branpe AND Cooper, of the Royal Mint, ascertained that 
when steam is passed into a retort containing red-hot coke, at the 
rate of 15 gallons of water (150 lb. of steam) to one ton of coke, a 
great part of the steam escapes decomposition. 

From some parts of the Mersey wrought-iron gun, iron was cut of 
a strength not exceeding 41,644 Ib. per square inch, while other parts 
of the same gun withstood 52,864 lb. Some of the borings worked 
over with charcoal bore 76,584 lb. per square inch. 

Cast-1RON guns and other heavy cast cylinders have been burst, 
with considerable violence, by hydrostatic pressures. In one case, 
under a bursting pressure of 9,000 lb. per square inch, a fragment 
weighing 170 lb. was projected to a distance of 21 ft. 

Tue highest source of the London water supply on the Thames is 
Hampton. The population of the valley of the Thames above 
Hampton is upwards of 700,000 persons, and in very few of the towns 
in which this population is comprised have drainage works been 
carried out. 

Mr. Loneripce has estimated that the mean pressure in a Whit- 
worth 80-pounder gun, when the projectile is discharged at the rate 
of 1,300 ft. per second, is 313,696 lb., of which the resistance of the 
friction of the shot in the grooves, and that to rotation, is estimated 
at 6,796 Ib. 

Ir is contended by some experimenters that the resistance of the 
air to a spherical shot is due to the whole disc of the shot, projected 
as a flat surface against the air, while others insist that the resistance 
of a o in such a case, is only one-half that of a flat-fronted 
shot of the same diameter. 

From some of the Cornish mines nearly 1,000 gallons of water are 
pumped per minute from a depth of upwards of 1,000 ft. 500 gallons 
wa minute is a common rate from many of the deep shafts. At the 

Jevon Great Consols mine, the pumping, although moderate in 
quantity, is from a depth of 1,629 ft. 

Tue report of the directors of the Crystal Palace states that the 
number of visitors during the past six months ending the 31st of 
May, amounted 614,461, against 588,672 in the same period ending 
the 31st of May, 1860, 522,365 ending the 31st of May, 1859, and 
506,398 ending the 31st of May, 1858. 

Tue Ripon, the first of the large class of iron vessels built 18 years 
ago, by the Peninsular and Oriental Company, has been lately 
examined and found to be so sound a ship that it has been decided 
to lengthen her by the bow, to fit her with new boilers, and to apply 
to her machinery all the standard improvements to secure the 
economy of fuel. 


American rifles of the “ backwoodsman” kind have a bore of 
about } or 8 in., the barrel is very long, and of nearly uniform thick- 
ness from end to end, this thickness being equal to the diameter 
of the bore. The barrels are octagonal on their outsides, The 


great length of the barrel is to ensure accuracy, and the complete 
conversion of the force of the powder into useful work. The great 
thickness of the barrel ig to give weight to prevent recoil or other 
disturbance in tiring. 





MISCELLANEA. 


Awone other wooden vessels in the navy, the Royal Oak is to be 
plated with iron. 

Tue chairman of the Great Ship Company states that coals for an 
Australian voyage would cost £30,000 

Tue shareholders of the East India Steam Navigation Company 
have resolved to increase their capital to £500,000. 

Dvrine the last winter the river Danube, at Kostendje, was close 
by ice from the 29th December to the 26th February. 

Tue conversazione of the President of the Institution of Civil 
Engineers, given on Tuesday evening, was well attended. 

Furtuer trials are about to be made of the great Mersey wrought- 
iron gun now mounted near Southsea Castle, Portsmouth. 

Tue amount of railway calls falling due in June is £479,444, 
making a total for the six months of the present year of £7,174,870. 

Tue Birmingham Street Railway Bill has been passed in Com- 
mittee, the Mayor of Birmingham taking strong ground in its favour, 

Tne Cornish pumping engines, twenty-seven in number, re 
for April, attained an average duty of 51,100,000 Ib., lifted 1 ft. by 
112 Ib. of —_ ~ 

Tne Cape Town Railway was, at the last advices progressin 
rapidly and would be finished as far as Stellenbosch by the end of 
the present month. 

Tue Austrian Lloyd’s (Steam Navigation Company) have divided 
4 per cent. profits for the year 1860, and have resolved to double 
their trips between Trieste and Alexandria, 

Srxry-rour pairs of marine engines are now being constructed for 
the Admiralty, most of these being of moderate power. The five 
new iron-clad timber vessels are to have 1,000-horse engines. 

Tue through first-class fare between London and Constantinople, 
by the Denae and Black Sea Railway, and including maintenance 
on the steamers, is £22 11s. 4d., the time occupied being six days. 

Accorpine to a statement recently made in the House of Sone 
mons by Sir J. Pakington, the French have, of iron-cased vessels, 
built or building, viz., 14 frigates, 2 line-of-battle ships, 4 batteries, 
and 5 armour-covered gunboats, 

Ata recent meeting of the inhabitants of Aberystwith, resolu- 
tions pledging support to the Aberystwith and Welsh Coast Railway 
were passed, Mr. Piercy, the engineer, addressed the meeting. The 
line is to be fifty-six miles long, and is estimated to cost £400,000, 

A prospectus has been issued of the Malta and Mediterranean Gas 
Company, with a capital of £60,000, in £5 shares. It is proposed 
to purchase the existing gasworks at Valetta, the chief city of Malta, 
and to erect others for the supply of the three cities of Senglea, 
Cospicua, and Vittoriosa, 

A creat number of petitions from the manufacturing districts have 
been addressed to the House of Commons in favour of measures for 
promoting the growth of cotton in India. One from Blackburn and 
neighbourhood had 7,000 signatures. Another from Manchester 
bore 12,000 signatures. 

Tur lease of the West Midland Railway to the Great Western 
Company was approved on Thursday weak by the shareholders of 
both companies. The lease is for 999 years, the Great Western to 
have 824 per cent., and the West Midland 17} per cent., of the net 
receipts of both companies. 

A prospectus has been issued of the Seend Iron Company, with a 
capital of £100,000, in £5 shares. ‘The object is to extend the work- 
ing of a bed of iron ore which was discovered at Seend, in Wiltshire, 
four years ago, and which has since been brought into profitable 
development. The purchase-money is £60,000, 

Tne Emperor lately visited Rouen and descended the Seine for 
some distance to consider the works in progress for embanking the 
river. On the occasion of this journey his Majesty promoted M. 
Bouniceau, engineer-in-chief of the port of Havre, and M. Emmery, 
engineer-in-chief of the port of Rouen, to the rank of officers of the 
Legion of Honour. 

Proposats have been issued for subscriptions to the River Salado 
Steam Navigation Company, constituted with a capital of £240,000. 
The object is to introduce an effective steam-boat system on the 
River Salado, which is navigable for 1,100 miles through the most 
important interior provinces of La Plata, and joins the Parana about 
25v or 300 miles above Buenos Ayres. 

Tue second conversazione of the Society of Arts took place at the 
South Kensington Museum, on Saturday evening, the Ist inst. The 
company was received by Sir Thomas Phillips, F.G.8., Chairman of 
Council, supported by the members of council. The bands of the 
Royal Horse Guards (Blue), and Ist Middlesex Engineer Volunteers 
attended, and performed a selection of airs during the evening. 
About 4,000 persons were present. 

Tue Iron Plate Commission, which has been for some time past 
sitting in Victoria-street, Westminster, has, for the furtherance of 
the important object for which it was originally formed, called in to 
its support a consultative committee of gentlemen whose occupations 
would naturally lead them to an acquirement of considerable know- 
ledge in reference to the structure of iron plates best adapted for the 
covering of ships’ sides ; and the public will learn with satisfaction 
that Messrs. Laird, Samuda, Scott Russell, Fairbairn, and Palmer, 
are among those who will be applied to for advice. 

Tue traffic returns of railways in the kingdom for the week 
ending the 25th of May amounted to £578,802, and for the corre- 
sponding week of last year to £554,562, showing an increase of 
£24,240. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £252,036, and for the corre- 
sponding week jof 1860 to £258,132, showing a decrease of £6,096. 
The decrease on the Eastern Counties Railway amounted to £458; 
on the Great Northern to £2,606; on the Great Western to £2,235; 
on the London, Brighton, and South Coast to £1,978, and on the 
London and South-Western to £2,348—total, £9,625. But from this 
must be deducted £1,570, the increase on the London and North- 
Western, £211 on the London and Blackwall, and £1,748 on the 
South-Eastern, leaving the decrease as above, £6,096. The receipts 
on the other lines in the United Kindom amounted to £326,766, and 
for the corresponding week of last year to £296,430, showing an 
increase of £30,336, from which must be deducted the decrease on 
the metropolitan lines, leaving the total increase £24,240 as com- 
pared with the oy week of 1860. Of this increase, a large 
part accrued to the Lancashire and Yorkshire line, the receipts for 
the respective weeks compared having been £52,146 and £37,656, 
showing an increase of £14,490. 

Tue following appointments of naval engineers have been made 
since our last:—Adam Dunn, chief engineer, to the Fisgard, for the 
charge of the machinery of the Adventure; Peter Baldwin, second- 
class assistant-engineer, to the Fisgard, as supernumerary after the 
Styx shall have been paid off ; Archibald Hutchidson and Richard 
Jarvis, acting second-class assistant-engineers, to the Cumberland, 
as supernumeraries; James Edwards and John Wood, acting 
second-class assistant-engineers, to the Indus, as supernumeraries ; 
George Thompson, first-class assistant-engineer, to the Terror, for 
charge of the machinery of the Kite; Frederick Bush, first-class 
assistant-engineer, to the Cornwallis, for the Ruby; George Sul- 
livan and Joseph Connolly, second-class assistant-engineer,to the 
Gladiator; Robert B. Nicholson and William Hawkesley, second- 
class assistant-engineer, to the Nile, as supernumeraries; John 
Bolas, acting second-class assistant-engineer, to the Nile; and 
William Stewart, second-class assistant-engineer, to the Firebrand ; 
Robert Bacon, first-class assistant-engineer, to the Asia, as super- 
numerary; James M’Glasham, promoted to the rank of first-class 
assistant-engineer in the Weazel; James Stirling, acting second- 
class assistant engineer, to the Indus, as supernumerary; William 
Collier, first-class assistant-engineer, to the Cumberland, for charge 
of the machinery of the Julia; Septimus Chantler, acting second- 
class assistant-engineer, to the Asia, for service in the Sprightly; 
Walter C. Batty, promoted to the rank of acting first-class assistant- 
engineer in the Terrible; Henry Lanchester and John Etherington, 
acting second-class assistant-engineers, to the Renown; Frederick 
Hellet, acting second-class assistant-engineer, to the Fisgard, as 
supernumerary; Richard Hobson, acting second-class assistant- 
engineer, to the Asia, as supernumerary. 




















THE GREAT EASTERN. 

Dvrrne the first three days of this vessel’s recent voyage to New 
York she encountered very heavy weather, the wind blowing from 
the south-west with almost the violence of a hurricane and a 
tremendous beam seaon. ‘To this the Great Eastern rolled very 
heavily, so much so as to capsize and knock about all unsecured 
tables and chairs below and break the stays of some of the fore and 
aft trysail booms, which dropped over so much from side to side 
with each lurch of the ship that it became necessary to lower them. 
This was a work of great risk and difficulty, and while accomplish- 
ing it one of them fell, smashing the skylights of a saloon and 
fracturing the boatswain’s leg. The gale lasted three days, and at 
last rose to such violence that the course was obliged to be altered 
and the vessel kept head to wind, at half-speed, for 4} hours. 
While thus, though the sea was exceedingly heavy, there was 
scarcely any motion in the vessel. The rest of the passage 
across was through calms and dense fogs, the whole journey, in 
spite of the unfavourable and thick weather, being accomplished in 
nine days 134 hours. During the whole run both screw and paddle 
engines worked easily and well, the latter averaging a little under 
10 and the former about 37 revolutions per minute. The consump- 
tion of coals on the whole voyage was 1,144 tons by the paddle 
engines and 1,572 tons by the screw, making a total consumption of 
2,716 tons. ‘he number of knots run each day during the 
94 days was respectively 208, 332, 342, 335, 350, 210, 325, 350, 
300, 270. The greatest run, therefore, was during Thursday, the 
9th, when the ship averaged for 24 hours a speed of little more than 
14} knots, or very nearly 17 miles an hour, ‘The lowest run was 
215 knots, or just 9 knots an hour. ‘The average pressure of steam 
in the engines throughout was 214 lb. The density of the water in 
the boilers was 1} lb.; the vacuum in paddle engines, 25} 1b.; in 
thescrew, 26 1b. All the injectors worked well, and there was no 
perceptible wear in the screw shaft bearing. The total number 


of revolutions made by the paddle engines from first to 
last was 133,000, and ‘of the screw 525,276. The effective 


diameter of the paddle-wheel was 51 ft., or 160 ft. each revolution. 
On the return of the vessel she sailed from New York on Saturday, 
the 25th ult., at half-past eight o'clock in the morning, and arrived 
off the bar at the Mersey on Monday evening about half-past nine 
o'clock, having accomplished a most successful voyage. During the 
voyage the Great Eastern, in nautical phrase, behaved exceedingly 
well, being perfectly manageable under all circumstances of weather. 
The highest speed attained was 355 knots in the 24 hours, but it may 
be mentioned that the screw was the chief propelling power em- 
ployed. ‘The nature and rate of the voyage, however, will be better 
eed from the following extracts from her official log :—May 
25.—Course, 88 E. ; wind, 8.S.E.; barometer, 29°70; thermometer, 65. 
At 819 pilot left the ship; light breeze. May 26,—Distance run, 
$37 miles; wind various; lat, 40°40, long. 66°07 ; barometer, 29°66; 
thermometer, 70; consumption of fuel, 289 tons 13 ewt. ; light airs, 
May 27.—.Course, N. 83 E£.; distance run, 300 miles: 
lat. 41°28, long. 59°52.; barometer, 29°74; thermometer, 
consumption of fuel, 291 tons ; thick _weather ; standing by 
engines. May 28—Course, N. 73 E.; distance run, 340 miles ; 
wind, 8.S.E., lat. 43°07, long. 52°25; barometer, 29°64; ther- 
mometer, 61; consumption of fuel, 295 tons, 2 ewt. Fresh breeze 
and thick weather; stopped engines 15 minutes to sound at 10 p.m. ; 


going slow for 45 minutes. May 29,—Course, N. 67 E.; distance 


run, 320 miles; wind, 8.8.W.; lat., 45°04; long., 45°28; barometer, | 


29-80 ; thermometer, 58; consumption of fuel, 287 tons 7 ewt. Fresh 
breeze and fine weather. May 30.—Course, N. 71 E. ; distance run, 
$50 miles; wind, N.W.; lat. 47:04; long., 7°33; barometer, 30°02; 
thermometer, 58; consumption of fuel, 301 tons 1 ewt. ; Fresh gale 
and gloomy weather. May 31.—Course, N. 79 E.; distance run, 
348 miles; wind, W.N.W.; lat., 48°14; long., 29°09; barometer,. 
29°39; thermometer, 65; consumption of fuel, 300 tons 12 cwt, 
Light breeze and tine. June 1,—Course, N. 75 E.; distance run 
85d miles; wind, N.E.; lat., 49:30; long., 21°11; barometer, 30-44 ; 
thermometer, 62; consumption of fuel, 301 tons 15 ewt. Light 
breeze and fine. June 2.—Course, N. 79 E. ; distance run, 325 miles ; 
wind, N.N.E. ; lat., 50°28; long., 12°55; barometer, 30°35; thermo- 
meter, 62; consumption of fuel, 288 tons. Fresh breeze. June 3. 
..-Barometer, 30°20; thermometer, 59; consumption of fuel, 293 
9 cwt. Fresh breeze; at 9.30 p.m. anchored off North- 
Lightship. Sewides 212 a, the Great — oF stern 
brought upwards of 3,000 tons of flour, grain, and —. in 
cargo, and had also 1,000 tons of water ballast on board. On leaving 
New York her draught of water was 26 ft., but this has proportion- 


tons 
west 





ately decreased consequent on the reduction of the coal by consump- | 


tion during the voyage. 


It is intended to exhibit the Great Eastern during twelve or fifteen | 


days after her cargo has been landed, and it is expected that this 
will have been effected and the public admitted to view her to- 
morrow, 
voyage to New York, starting from Liverpool in about a month 
from this date. 


IRON-CLAD SHIPS AND PROJECTILES. 

Ata meeting of the Royal United Service Institution on Friday 
evening, the 3ist ult., Mr. Lynall Thomas read a paper, the object of 
which was to introduce to notice a method for the prevention of the 
penetration of shot and shell into the sides of a ship; long and earnest 
attention, added to considerable experience of the effect produced by 


SE 


shot generally, having led him to the conclusion that the solid iron | 


plate on a coating of timber, as adopted in the Gloire, is one of the 
worst that ean be conceived. His opinion is grounded on the fact 
that the whole force of the blow coming at once upon the plate, its 
effect is felt at once through the whole thickness of the plate in the 
direction in which the shot is moving; consequently, the enormous 
weight of metal required to resist penetration, and the strain which 
results upon the vessel generally, cause the remedy to be as bad as 
the disease. With respect to the system of iron-plates upon a 
wooden back, he has ascertained by experiment that the wooden 
foundation favours rather than prevents the penetration of shot 
through the iron-plate, Of the several methods suggested to render 
vessels shot-proof, he specitied three: First, by constructing the 
sides entirely of iron, thus opposing plates of solid meal to the 
impact of the projectile; secondly, by sloping the sides in such a 
manner as to deflect the projectile; thirdly, by covering -he sides 
with some substance which shall receive the first impact of the pro- 
jectile, and disperse the force before complete penetration can take 
place. He pointed out the objections to the first two methods, and 
moreover, With respect to the second said it had been proved by 
experiment that sloping sides, of the thickness of metal con- 
templated as sufficient, would be found unavailing against flat- 
heated elongated shot. The third method appeared to him to be 
the one which would ensure the greatest efliciency, convenience 
and economy, and the one which he believed would be better cal- 
culated to attain the desired ends than any of those which had been 
hitherto attempted. It was, he said, quite a new idea, and consisted 
of protecting an iron vessel with iron armour. The armour, to 
which had been given the name of Louvre plate, on account of its 
similarity to a Louvre board, or what would be better under- 
stood by most, a jalousie blind, was the joint invention 
of Colonel De Bathe and himself. He exhibited a 
model and drawings to show the arrangement and disposition of 
the metal, which may be thus briefly described :—Upon the sides, 
say 1} in, or 2 in, in thickness, of an iron vessel, are placed the 
plates one above the other, leaving an interstice between each, which 
might be advantageously filled with some elastic substance, such as 
New Zealand flax, or junk. Inthe diagram exhibited the plates were 


supposed to be 14 in. to 2 in. thick, and the interstices from 4 in. to Lin. | 


in width. But this, as well as the thickness of the plates, it was 
stated, was arbitrary, and would depend entirely upon the size of the 


vessel, and the relative protection which it might be considered de- | 
sirable to afford her. By the adoption of this plan you get rid of a | 
large portion of weight, in fact, reckoning both iron and wood in | 


such ships as the Gloire, he estimated the weight would be one- 


wind, 8.E. ; | 
67; | 


It is further understood that she will again make the | 
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fourth less. The great merit which Mr. Thomas claimed for his 

Jan is, that by the peculiar disposition of the metal (the exterior of 
he Louvre plating being covered in with an unbroken surface of 
thinner metal) the force of a shot’s impact is felt not in the direction 
of ashot’s flight, as in the case of a solid plate, but at a point 
above it, and therefore the effect upon the hinder plate is enor- 
mously reduced. Very little solid resistance, it was remarked, is 
offered to the first impact of the shot; but the quality of elasticity, 
so largely possessed by iron, is made subservient to resisting the 
effect of impact ina very high degree. Among other advantages 
appertaining to this method is the ease with which any damage may 
be repaired, so that a vessel might even carry spare plates and re- 
pair her damages at sea. Again: the effect caused by a shot is con- 
tined to a smaller space than when a large solid plate is struck, the 
whole of which, having a surface of 70 or 80 square feet, is affected 
by the blow. Further, an elongated shot would have its 
penetrating power very much diminished, in striking an armour- 
coated vessel of this description, from the resistance which it 
would encounter upon its fore end. It would, however, be impos- 
sible, he said, to entirely prevent the sides of a vessel being 
penetrated by solid shot, and all that we could hope to do 
was to prevent penetration by the very destructive elongated shells 
which were now coming into use. It was, therefore, necessary to 
ascertain what extra weight ships could carry on their sides without 
impairing their sea-going qualities, and then to distribute that weight 
of metal in the most efficient manner for her protection. The ex- 
periments upon the Trusty were not conclusive, because the shots 
were delivered singly ; whereas, to test the efficiency of the plates, 
a large frigate should have steamed past and delivered her broadside 
as in action. He did not think a solid 4-in. plate so effectual as 
four 1-in. plates, placed apart, in resisting shot. In the experiments 
which had been made against iron plates he held that sufficient 
regard had not been paid to the force of propulsion. At short 
distances the form of the projectile was of less importance than the 
degree of foree employed in its projection; thus, he believed, it 
would be found of more importance in close action to employ a 
heavier charge of powder and a light projectile, than a heavy pro- 
jectile and a light charge of power. ‘The proposal to increase the 
weight of the projectile and diminish the charge of powder appeared 
to him erroneous, and he quoted a passage from Sir Howard Douglas 
in confirmation of his view upon the subject. 

Having come to this question of projectiles, he stated that 
he had constructed a rifle gun upon a principle of his 
own, from which a charge of 21 Ib. of powder could be 
fired with projectiles from 120 1b. to 180 Ib. in weight, and 
more, if deemed advisable. The gun had been tried with re- 
markable results, and on the first occasion the charge was increased 
| from 21 Ib, to 28 Ib., the projectiles being 175 1b. in weight ; and of 
| nine rounds fired, three were fired at one elevation of 37} deg., 

when the range attained was very nearly six miles, and the time of 
| flight from thirty-seven seconds to forty seconds. Ie believed no 
iron plate yet adopted could resist the impact of a shot from this gun 
utany distance within 2,000 yards. It was in contemplation to arm the 
Warrior, and ships of her class, with thirty-six 100-pounder Armstrongs 
| which were about four tons each, whilst his were about six tons. Itap- 
peared to him that twenty-four guns of this description would prove a 
more efficient armament than the thirty-six Armstrongs. One advan- 
tage attending the change would be that two port-holes only would be 
necessary Where there were now three, and the vessel might be 
90 ft. shorter, since the same intervals only of 15 ft. would be 
required for the purpose of working the guns. Returning to the 
question more immediately under consideration, viz., the protection 
of vessels by iron plates, he repeated his belief that no sea-going 
vessels could carry plates of any description, which would render 
their sides proof against the penetration of solid shot; and he, 
therefore, submitted that they should only be protected up to a point 
which did not deprive them of the equally important qualities of 
great speed and powerful means of offence; for, without these vital 
qualities, an iron-cased vessel would become a mere inert target to a 
more active and better armed opponent, and her certain capture and 
destruction would be simply a question of time. 

A discussion ensued, in which Captain Halsted and other gentle- 
men present took part. 














BOILER EXPLOSIONS. 

A surr recently pending before the Superior Court at Bridgeport, 
| Conn., to recover damages for the bursting of a steam-boiler, has re- 
sulted in a verdict against the maker thereof, and, as a matter of warn- 
| ing and precedent, against makers of bad boilers in general. For all of 
which the public at large, whose hourly peril, in the street, in the 
house, in the train, in the steamer,--everywhere,—is to be violently 
killed by a boiler explosion, has reason to be truly thankful. 

The boiler in question consisted of an upright shell, calculated 
| for high pressure steam, with a fire-box and flues in the lower part, 

and an upper cast-iron head, 4 ft. in diameter, rivetted by its 
| flange to the shell, and having no flues nor stays whatever. The 
| flat part of this head was 1j-inch thick, and the corner where the 
| flange turned down, and where the greatest leverage and strain 
| would occur, was 1g-inch thick all around. Under a working 
| pressure of 52 Ib. per square inch, the fracture took place at this 
| corner, while the engine was stopped, and the head blew out with 
; such violence against the timbers overhead as to throw down the 
| lightly-built and partially green structure. The general opinion of 
boiler makers and experts was, that such a head is unsafe, and certain 
to give out sooner or later; that this corner was somewhat weak- 
| ened by unequal shrinkage in cooling after being cast; that it was 
| further strained by being rivetted to the shell; that all alternations of 
| steam pressure causing the head to bulge out and flatten again, 
brought an immense leverage to bear upon it, so that the metal 
gradually deteriorated, until at last it gave way before a reduced 
pressure. In addition to this, two undoubted tests of the iron taken 
from the head proved it to be of a very inferior quality, sustaining 
less than 13,000 Ib, to the square inch, tensile strain, while good 
cast-iron should resist at least 25,000 1b, The defendant insisted 
that the iron was bought for good; that many heads from the same 
pattern, and sustaining a greater pressure, had stood well; that a 
similar head had resisted a hydraulic test of some months, and at last 
broke at 190 1b. per square inch; that cylinder-heads of steamboats, 
often larger in diameter, and no thicker, have endured much greater 
and more frequent alternation of pressure without damage; that 
cast-iron is the only positively elastic metal, up to the limit of its 
elasticity, and that that limit could not be proved to have been 
reached in the case in question. A United States supervising in- 
spector of boilers pronounced this one safe, because it had within 
a year stood one-half greater pressure than it last worked under—the 
Government test; and a late chief engineer of the navy gave the same 
opinion. The defendant further urged that the results—tearing 
down a building—proved the disaster to be an explosion, caused by 
the sudden generation of an immense power, and not a rupture 
from mere overpressure, and that the explosion was caused by 
superheated steam in the following manner:—The boiler showed 
evidences of sediment deposited by the water, which would cause it 
to “foam” and deceive the attendant as to its true height; hence 
the water got low, the fire surface became exposed to and super- 
heated the steam. The safety-valve opening with gradual increase 
of pressure, threw up a column of water into this steam, when the 
superheat of the latter vapourised the former, instantly generating 
an enormous and exploding pressure, 

By way of rebuttal, the plaintiff showed the water to be pecu- 
liarly good, and to have been at the proper level; and that, accord- 
ing to the principles laid down in scientific books at large, no 
possible amount of superheating could have vapourised water 
| enough to create an exploding pressure. He accounted for the 

damage done by the momentum ‘of the head, under an initial force 
of 52 1b. per square inch, 47 tons in all; and more particularly by 
the force of the water following the head like a projectile and sent 
out with immense velocity by the instant generation of steam, due 
| to the sudden removal of pressure from the over-heated water, a 





result known to occur, and fully discussed by leading writers on 
steam. The general opinion of experts was, moreover, that because 
one piece of cast-iron endured a certain service, no other piece 
of cast-iron could be guaranteed to do the same, without its quality 
and treatment were exactly similar. 

The builders of this boiler are considered first-class engineers, and 
this oversight on their part (for it could not have been intentional) 
will give the boiler-making community at large a hint which it very 
much needs, and which it had better take in this inexpensive 
manner, for the users of steam and the public have at last secured a 
legal and moral advantage which they will never relinquish. If 
this is what comes of oversight on the part of usually careful men, 
the reckless crowd of cheap boiler makers may know what to ex- 

ect. 

PeBut this case has developed some other matters of great impor- 
tance. While it is the opinion of Mr. Fairbairn, and other eminent 
engineers, that explosions are only exaggerated ruptures, and that 
they always result from bad construction or material, or excessive 
over-pressure, normally generated, there is very strong ground 
of belief in other causes. Science, however, and experiment are 
narrowing down the range of these theories. The gas theory and 
the electricity theory, and the over-heated plate theory, are them- 
selves exploded. As to the latter, we can measure all the heat in 
boiler plates heated to redness or above, and as we know how much 
heat water requires to be vapourised, we find the overheating theory 
to be quite inadequate. ‘'T'wo causes only are plausible, the projec- 
tile force of the water before-mentioned, and superheating. In this 
very boiler, as was shown in evidence, supposing the steam to have 
had 50 1b. pressure, and the water to have been at the proper level, 
the sudden rupture of the head and removal of pressure would have 
caused the instant vapourisation of 137 Ib. of water into steam, each 
cubic inch of which would have as instantly expanded 1,7v0 times 
in bulk, thus violently throwing out a large amount of water with 
it. This is a matter of fact; with how great force this water would 
strike objects in its range is somewhat a matter of conjecture, but 
Mr. Zerah Colburn, who has written a book about it, and Mr. D. K. 
Clark, who has advanced the theory in the new edition of the Ency- 
clopedia Britannica, and many others, are confident that it accounts 
for at least many explosions. ‘There are numerous and well-attested 
facts, also, tending to support the superheating theory, the action of 
which has been described. ‘That the superheating steam will make 
more steam outof hot water thrown into it, isa matter of demonstration, 
but how much is by no means determined, and is evidently depen- 
dent solely upon the amount of that heat. A unit of heat is what 
will raise a pound of water one degree, and about 1,200 units of heat 
will raise it to steam at any pressure. Hence, if we can ascertain 
the units of heat in steam superheated to any temperature, we can 
as definitely measure the ensuing pressure as we can a pound of iron, 
or measure a foot of timber. Just at this point the doctors disagree. 
The bookmen insist that the number of units of heat in a given 
weight of steam, at a given temperature, are about one-third the 
number in the same weight of water at the same temperature. If 
this is true, a very simple and certain arithmetical process will show 
that in a locomotive boiler, for instance, superheating to 600 deg. 
will raise the pressure from 140 Ib, to 175 Ib. per square inch, while 
the boiler should bear 400 Ib, We would humbly advise the philo- 
suphers and savans te settle this fundamental principle, about which 
there is so much conflicting evidence, before they make any more 
books on the ultimate refinements of thermodynamics. 

Meanwhile, we have a glimpse at the accuracy of the standard of 
inspection set up by Government, which would appear to be risking 
any boiler, however made, that stands under test, one-half greater 
than the working pressure. What can faithful officers do when the 
law thus restricts them ? 

On the whole, this case seems to have given the steam-generating 
public a new start in the right direction, and is likely to contribute 
largely, directly and indirectly, to the abatement of those frightful 
calamities of which the terrible details are ever fresh in the public 
mind.— New York Times. 


VICTORIA STATION AND PIMLICO RAILWAY 
BRIDGE OVER THE THAMES. 

WE have pleasure in publishing the subjoined letter from 
Mr. Wilson, Mr. Fowler's resident engineer to the works of the above 
line and the new bridge. A paragraph which appeared in a former 
number of ‘Tue Exetverr, contained some expressions, founded upon 
acurrent rumour, inferring that this bridge had exhibited symptoms 
of failure, and it is but justice to Mr. Fowler, as the engineer, and 
to Mr. Kelk, as the contractor, to say that we regret, in the absence 
of a confirmation of the rumour, to have added to an impression of 
that nature. The contract for the construction of the bridge 
required that the inner sheet piles of the coffer dam should be cut 
off, and not drawn, and we have reason to believe that this clause 
of the contract was fulfilled. 

(To the Editor of The Exgineer.) 

Sir,—In consequence of an article which appeared in a recent 
number of your paper, in which it was stated that the Victoria 
Bridge, lately erected over the Thames, was already showing signs 
of weakness, I was instructed by Mr. Fowler, the engineer-in- 
chief of the Victoria Company, to make a careful examination of 
the bridge, in order to ascertain whether there existed any grounds 
for such a report. I have this day, in company with Mr. Romanes, 
Mr. Fowler's assistant, resident on the work, made a most minute 
and thorough investigation of the bridge in all its details, and hav- 
ing tested its levels, and examined every part of the work with the 
most rigid scrutiny, we failed to detect the slightest subsidence or 
apparent weakness, and we found both the ironwork aud masonry 
as true and perfect as the day it was finished. 


27, Duke-street, Westminster, June 6, 1861. Wittiam Witsos. 








Tur Duncay.—The result of the series of trials with the Duncan, 
which have just been concluded, is to prove that, whatever advantage 
may have been gained by the three-bladed over the two-bladed pro- 
peller is more than counterbalanced by the impossibility of raising the 
screw when the ship might be at sea under canvass, and the frequent 
necessity its use would impose of docking the ship. 

CanceLLiIng Bank Notes.—The process of cancelling notes is 
most elaborate. First the signature corner is torn off, then number 
“five” or “ten,” as the case may be, is drilled out by a circular 
stamp, twice applied, and finally a sign in red ink, with the date of 
cancellation, is impressed, and this involves an admirable and unique 
process. Formerly, it was the duty of a clerk to write the date of its 
return on each note, which occupied much time and many hands. The 
Governor suggested that a stamp might be substituted with advan- 
tage, and the suggestion has been most ingeniously worked out. A 
brass pencil-head was cast, with the necessary date, as thus:— 
M. 15; and this being screwed on a small bone rod, and dipped in 
prepared red ink, impressed the required sign. A great number of 
the pencils was needed. About 5,000 have been provided, and these 
neatly arranged, each having its own aperture, on mahogany slides, 
are kept in a case, where they are movable, as on bookshelves, and 
are always ready for distribution. To apply the stamp properly a 
printer was wanted. Some of the most persevering lads were 
selected from the printing office, and by these the work is very 
efficiently performed. The saving by this novel process amounts to 
£1,800 per annum. Of course every step taken in cancelling a note 
is registered; for each note the register provides a separate line and 
number, and in this way a record of extreme exactness is supplied. 
This amazingly facilitates the discovery of lost or stolen notes. 
clerk referring to this register is often able to describe the parties 
who paid them in, and when suspicion is excited by the conduct of 
such persons they are detainea till a full explanation is given. Police- 
men are constantly in attendance to render aid. The cancelled notes 
are ultimately arranged in divisions of years, months, and days, so 
that reference to each is made easy. The division of labour makes 
iteasy. A sorter of notes enters 1,000, a numerator enters 2,000, a 
poster enters 3,000 per diem. A careful daily average has been 
made of the new notes issued, and the old notes received back, and 
any great variation would lead to immediate inquiry.—City Press, 
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THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

762. WiLu1AM Jerrs, Manchester, and Josern Pennock, Blackley, near 
Manchester, L hire, “ Imp ts in steering ships or boats, and 
in tus connected therewith.” —Petition 27th Ma 1861, 

1046. Joun Lunn, Georek Hiney, and Joun Liste, Huddersfield, York- 
shire, ‘‘ Improvements in means or apy for hing fabrics during 

the processes of finishing fabrics.”—Petition recorded 








26th April, 1861. 

1064. ‘Tuomas WiLLiAM MiLLER, Portsmouth, “Improvements in steam 
engines and apparatus connected therewith.” —Petition recorded 27th April, 
1861. 

1132. George Acer, Aylsham, Norfolk, ‘‘ Improvements in means or 
apparatus for breaking or opening land.” 

1143. Grorek Cotes, Gresham-street West, London, JAMES ARCHIBALD 
Jacques, Joun AMERICUS FaNnsHAWE, and THoMAS Gatrix, Tottenham, 
Middlesex, ‘‘ Improvements in ventilating various articles of wearing 
apparel.”—Petitions recorded 6th Muy, 1861. 

1150. WmL1AM Epwarp Newton, Chancery-lane, London, “ Improved 
apparatus for boiling substances and generating steam.”—A communica- 
tion from Daniel Prindle, East Bethany, Genesee, New York, U.S.— 
Petition recorded 7th May, 1861. 

1183. Tuomas Curtis, Livesey, near Blackburn, Lancashire, “ Improve- 
ments in the manufacture of healds.”—Petition recorded 10th May, 1801. 
1201. Georck Fow er Jones and James Jones, York, “An improved 
method of propelling and steering steam vessels, and for a casing about 
the ap tus, constituting therewith a steam condenser.”—Petition 

vecorded 11th May, 1861. 

1226. GrorGE SAviLE GoopALL, Brighouse, Yorkshire, ‘‘ Improvements in 
wire card covering for carding tow, flax, or other fibrous substances.” 

1238. Joun Cnepery, The Grove, Great Guildford-street, Southwark, 
“Improvements in the manufacture of glass rollers, plungers, and 
pipes, applicable to pumps and other uses.”—Petitions recorded 14th May, 


1234. ALEXANDER WhyTe and MaLcoLM Macponatp, Glasgow, Lanark, 
N.B., “Improvements in the manufacture of frills, ruffles, or frilled 
trimmings.” 

1235. Joserm Woo.er, Bradford, Yorkshire, “Impr 
or apparatus for drying textile fabrics and materials, which im 
are also applicable in scouring or dyeing of the said materials.” 

1236. WituiaM CLark, Chancery-lane, London, ‘‘ Improvements in gas 
regulators.” — A communication from Emil Fleischhauer, Eisenach, 
Germany. 

1237. Epwarp Curtis Kemp, Avon-place, Pershore-road, Birmingham, 
Warwickshire, and Tuomas Haut, Basinghall-street, Leeds, Yorkshire, 
“* Improvements in gas and other lamps.” . 

1238. Joun Ruey, Hapton, near Accrington, IL hire, “‘Impr ents 
in certain materials to be used in the process of dyeing and printing.” 
1239. Wiuu1AM MITCHELL, Manchester, L hire, ‘‘Improvements in 

machinery or apparatus for printing paper hangings.” 

1240. Henry Dov.ton, High-street, Lambeth, ‘Improvements in the 
construction of vats and similar vessels for containing liquids.” 

1241. SAMUEL CUNLIFFE LisTER and JAMES WARBURTON, Manningham, near 
Bradford, ‘* Imp’ in spinning and treating yarns.” 

1243. Wittiam Jackson, Leeds, Yorkshire, ‘‘ Improvements in mortising 
machines.” 

1244, James Hicks, Hatton-garden, London, “An improved construction 
of self-registering thermometer.” —Petitions recorded loth May, 1861. 

1247. CuarLes Stevens, Charing-cross, London, “‘ Improvements in mills.” 
—A communication from Jean Ellie, Rue Laffitte, Paris. 

1248. WituiaAmM Renwick Bowpitcu, Wakefield, Yorkshire, “ Improvements 
in safety and other lamps.” 

1249. Henry Guipee, South-street, Finsbury, London, “An improved 
reaping machine to be called ‘comb beater.’.—A communication from 
Napoleon Gorel, Bourges, France. 

1250. ALFRED VinceNT Newton, Chancery-lane, London, “ Improvements 
in knitting machinery.”—A communication from James Green Wilson, 
New York, U.S. 

1251. Grorerk Knicut, Nottingham, ‘‘Improvements in holders and cases 
for holding bonnet fronts, rouches, frills, and other fancy articles.” 

1252. CuarLEs Ciay, Walton, near Wakefield, Yorkshire, ‘‘ Improvements 
in implements for cultivating land suitable to be worked by steam or 
other power.” 

1253. DANIEL KINNEAR CLARK, Adam-street, Adelphi, London, ‘‘ Improve- 
ments in furnaces.” 

1254. Joun Leakey Bownay, Modbury, Devonshire, ‘‘ Improvements in 
reaping and mowing machines.” 

1255. BrerNarp Hupson, Gloucester-crescent, Regent’s-park, London, 
“Improvements in the construction of power looms.”—A communication 
from Mr. Frangois Loret Vermeersch, Brussels, Belgium. — Petition 
recorded 16th May, 1861. 

1257. Tuomas Duny, Pi » near 
watches and pocket time keepers.” 

1258. Tuomas Dunn, Pendleton, near h » “Improvements in 
machinery and apparatus for altering the position of locomotive engines, 
carriages, and goods, and preventing injury and accidents on railways.” 

1259. SAMUEL TEARNE, Birmingham, Warwickshire, ‘‘ An improvement or 
improvements in producing designs in enamel on articles of brass, and the 
alloy called German silver.” 

1260. Samuen Pitts, Catherine-street, Strand, London, “Improvements in 
billiard and bagatelle tables.” 

1261. ALEXANDER ALLAN, Perth, “Improvements in locomotive steam 
engines, and in buffer and draw springs for the same, and for other 
railway rolling stock.” 

1262. JEAN CrriLLE Marivs Beziat, Rue Mouffetard, Paris, ‘ Improved 
apparatus for raising or tiltnig casks and other vessels or articles requiring 
to be tilted.” 

1264. ARCHIBALD TuRNER, Leicester, ‘‘ Improvements in the 
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1289. Epwarp Humpurys, Deptford, Kent, “Improvements in the con- 
em of iron ships, batteries, and forts.”—Petitions recorded 20th May, 
86 


1. 
1290. Henry BERNOULLI Bartow, Manchester, “Certain improvements in 
— for weaving.”—A communication from Hyppolite Victor Hermite, 
ris. 


aris. 

1291. Marc Antone Francois Mexnons, Rue de l'Echiquier, Paris, “ Im- 
provements in the coupling or connecting joints of pipes for the convey- 
ance of liquid, fluid, or solid bodies.”—A communication from Mr. J. 
Lavril, Paris. 

1292. GrorGk FEATHERSTONE GrirFix, New Adelphi Chambers, Adelphi, 
London, ‘‘ Improvements in the manufacture or construction of railway 
chairs and their fastenings, the latter being applicable to other purposes.” 

1293. WiLLiaM Porter Drearer, Bold-street, Liverpool, “‘ Improvements in 
pianofortes.” 

1294. Younes Parrrey, Pimlico Wheel Works, London, “ Improvements 
in the construction of carriage wheels.” 

1295. Tuomas AvELING and Henry RawLinson, Rochester, Kent, “ Im- 
provements in the construction of locomotive engines.” 

3. WILLIAM Tasker, jun., Waterloo Ironworks, near Andover, Hants, 
Ma, pees in machinery or apparatus for tilling or cultivating 
and.” 

1297. Tuomas Sykes, Bexsamin CuirFoRD Sykes, and James WILLIAM 
Crosstey, Cleckheaton, Yorkshire, ‘‘Improvements in boilers and 
furnaces.” — Petitions recorded 2ist May, 1861. 

1298. JosErm BLEASDALE, Accrington, | hire, “ Imy nents in the 
manufacture of fluted rollers for preparing and spinning fibrous materials, 
and in machinery for the purpose.” 

1301. Henry BovuruitiieR DE BravMont, Geneva, “Improvements in 
ploughs.” 

1302. Gzorer Epwonp Donistuorre, Leeds, “Improvements in apparatus 
used in getting coal.” 





1303. Giovanni Battista Naeiost, Vienna, Austria, “Improvements in | 


cannon and projectiles to be used therewith.”—Partly a communication 
from Joseph Zéchling, Vienna. 

1304. WituiamM Epwarp Newton, Chancery-lane, London, “ Improvements 
in printing hinery.”—A ication from Stephen Davis Tucker, 


New York, U.S.— Petitions recorded 22nd Muy, 1861. 
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1300. JuLEs Reve Cuessneav, Rue de l'Echiquier, Paris, ‘‘ Improvement 
in pen and pencil holders.”— Deposited and recorded 22nd May, 1861. 





Patents on which the Stamp Duty of £50 has been Paid. 
1536. Pavt Rapsty Hover, Chalcot-crescent, Primrose-hill, London.— 
Dated 8th July, 1858. 
1217. MicnakL Henky, Fleet-street, London.—A communication.— Dated 
29th May, 1858. 
1219. Joun Youne and James StranG, Castle Glen, Glasgow, Lanark, N.B, 
—Dated 31st May, 1858. 
1232. Ropert WiLson CuanDLEr, Bow, Middlesex, and Tuomas OLiver, Hat- 
eld, Hertford Ist June, 1858. 
1439. Patrick Moin Crans, Athy, Ireland.—Dated 26th June, 1858. 
1244. Joun MEIKLEJON, Dalkeith, Midlothian, N.B.—Dated 3rd June, 185°. 
1246. WILLIAM CLAYTON and Jacoz GoopreLLow, Blackburn, Lancashire.— 
Dated 3rd June, 1858, 
1298. Davip Mose.ey, Ardwick, Manchester.—Dated 9th June, 1858, 
1245. Rosert OweN, Manchester.—Dated 3rd June, 1858. 
1247. Joun BeTurLt, Parliament-street, Westminster.—Dated 3rd June, 
1858, 
1252. Rosert Owe, Rotherham, Yorkshire.—Dated 3rd June, 1858. 





Patents on which the Stamp Duty of £100 has been Paid. 
1226 Moses Pootz, Avenue-road, Regent’s Park, London.—A communica- 
tion.—Dated 2nd June, 1854, 
1244, Bensamin O’NEALE StRatvorD, Stratford Lodge, Wicklow, Ireland.— 
Dated 2nd June, 1854. 





Notices to Proceed. 


167. CuarRLes WiLLiAM Siemens and Freperick Siemens, Great George- 
street, Westminster, “‘ Improvements in furnaces.” 

171. Ricnarp Pur and Joun Puitr, Lower John-street, Golden-square, 
London, ‘‘ An improvement in propellers for propelling ships, boats, and 
other vessels in water.”— Petitions 22nd January, 1361 





179. WuiaM WestLey, Northampton, “ Imy in the facture 
of boots and shoes.”—Petition recorded 23rd January, 1861. 


183. Tuomas Hawortn, Bacup, Lancashire, “‘ Improvements in machinery 
or apparatus for governing or regulating the speed of steam engines or 
other motive power.” 

192, Henry Dunn O’Hasoray, Kensington, London, “An improved 
sporran or excursion bag, especially suitable for volunteer riflemen and 
tourists.” 

198. James Vero, Atherstone, Warwickshire, ‘‘ Improvements in machinery 
for separating the fur or air from the skins of animals.”— Petitions recorded 
24th January, 1861. 

203. Jesse Law, Hollinwood, Lancashire, “Improvements in shutting off 
the steam and operating upon the breaks of engines employed in lowering 
into, and lifting from, mines or pits.” 

205. ALFRED FERNANDEZ YaRRow, Arundel-square, and JAMES BRACEBRIDGR 
Hitpitcu, Barnsbury-villas, Barnsbury, London, ‘“‘Improvements in 
means or apparatus used in ploughing, tilling, or cultivating land.” 

206. Cuares LuNeLEY, Deptford Green Dockyard, Kent, ** Improvements 
inthe construction of ships and other vessels for war purposes.” — Petitions 
recorded 25th January, 1361. 

214. Joun ARrrowsmMitH, Bilston, Staffordshire, ‘‘ Improvements in the 

facture of armour plates for gun boats and land batteries, and in 





elastic fabrics.” 

1265. Wiu1aAM Parey, jun., Lombard-street, and James Ricnarpson, 
Brewer-street, Clerkenwell, London, ‘* Improvements in the manufacture 
of brushes.” 

1266, Witn1AM CLark, Chancery-lane, London, “Improvements in the 
preparation or manufacture of artificial alizarine."—A communication 
from Mr. Frangois Zacharie Roussin, Boulevart St. Martin, Paris. 

1267. Peter Asucrort, London Bridge Station, London, “ Improvements 
in railway chairs and fastenings.”—Petitions recorded 17th May, 1861. 

1263. WiLLIAM Henry Bennett, Parliament-street, Westminster, ‘ Im- 
provements in apparatus for regulating the supply of gas.”—A communi- 
cation from Edo Servier, Paris. 

1269. ARCHIBALD CAMPBELL Ponton, Arlington Villas, Clifton, near 
Bristol, ‘‘ Combining together silicious powder into solid masses of any 
form by means of sulphur, and which combination he cails silicious 
stoneware.” 

1270. Grorce Nevitte, Birmingham, Warwickshire, ‘Improvements in 
the construction of the sacking of bedsteads and couches, and other like 
articles.” 

127i. Samvue. Leien Sorueny, Buckfast Leigh Abbey, Devon, ‘ Improve- 
ments in the bindings or coverings of books and portfolios, which im- 

yvrovements may be applied to dispatch boxes, ladies’ work boxes, office 
xes, and such like articles.” 

1272. Joun WuiTEnEAD GREAVES, Port Madoc, Carnarvon, “ Improvements 
in machinery or apparatus for dressing slates.” 

1273. DesmonpD GERALD FitzGeraLp, Cambridge-street, London, ‘‘Im- 
provements in obtaining electric currents for telegraphing purposes.” 

1274. Desmonp GeraLp FitzGeraLp, Cambridge street, London, ** Improve- 
ments in batteries for producing voltaic electricity, together with certain 
metallic products.” 

1275. Joun Hugues, Newport, Monmouthshire, “ Improvements in plates 
to be used in ships and other structures for receiving armour plates or 
bars, and in the means of fixing such armour plates.” 

1277. Ronert Kine and Kennetn Bosson, Granville-street, Sheffield, 
“Consuming and destroying smoke as emitted from engine or other 
chimneys, and from all other flues from which smoke is admitted.” 

1278. WitL1AM CLARK, Chancery-lane, London, ‘* Improvements in electric 
telegraph apparatus.” — A communication from Mr. Ludovic Guyot 
oe Boulevart St. Martin, Paris.—Petitions recorded 18th May, 

ol. 

1260. WILLIAM CHARLTON Forster, Gibson-street, Lambeth, Surrey, “ An 
improved method of manufacturing bricks and slabs, impervious to damp, 
for preventing moisture rising in pavements and the walls in houses 
and other buildings.” 

1281. GrorGe Buckiey, Salford, L hire, ‘ Imy ts in the con- 
struction of rollers for doubling frames and other machines.” 

1282. JOHN SipEsoTtoM, Harewood, near Mottram, Cheshire, “Improve- 
ments in cop tubes and ial tubes, and in apparatus for holding them 
on to the spindles of mules for spinning and doubling, alse improv ments 
in the construction of the skewers for shuttles and winding machines.” 

1288. JoserH Josin, South Island-place, Clapham-road, Surrey, and JAMES 
Weer, St. Martin’s-le-Grand, London, “Improvements in the manufac- 
ture of cigars and cigarettes, and in the apparatus employed in such 
manufacture.” 

1284. WILLIAM PARKINSON, Ripon, Yorkshire, “ Improvements in washing, 
wringing, and mangling machines.” ‘ 

1285. MicuagL Scort, Parliament-street, Westminster, 
ordnance.” 

1286. Groner Epmonp Doyistnorre, Leeds, 
drying, and warping varns for weaving.” 
1287. ANDREW JoHN Rogektson, Parliament-street, 
provements in the construction of ships and vessels,” 
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Westminster, “ Im- 





machinery and furnaces used in the said manufacture.”—Petitvons recorded 
26th Janvary, 1361. 

218. Joun Bou.tsy, Whitby, Yorkshire, ‘‘ An improved log or instrument 
for measuring the speed of ships, and the velocity of streams of water.” 

219. CHARLES DE Behevk, Dowgate-hill, London, “ Improvements in ma- 
chinery for shaping metal.”— Petitions recorded 23th January, 1861, 

234. JouN WALTER FRIEND, F: le, Southampton, ‘* Improvements in 
beer engines.” — Petition recorded 29th January, 1561. 

246. Ernraim Smirn, Carlisle-street, London, ‘‘An improvement in the 
manufacture of swivel rings especially applicable to swivels and watch 
keys.” —Petition recorded 30th January, 1>61. 

256. CuaRLes Reeves, Birmingham, Warwickshire, “A new or improved 
instrument or apparatus for converting breech-loading small arms into 
muzzle loading small arms, and an improvement or improvements in 
cartridges for breech-loading small arms.” 

257. Rosert Dawson CiEGG, Fleet-street, London, “Improvements in 
timekeepers called atmospheric clocks or mercurial timekeepers.” 

25>. JAMES Ropertsoy, Avon Bank, Lanark, N.B., ‘* Improvements in ma- 
chinery or apparatus for finishing textile fabrics.” 

261. SYLVESTER Wiggin WARREN, Brooklyn, King’s County, New York, U.S., 
“ An improved high and low water indicator for steam and other boilers.” 

262. Isaac Roerrs, Haverstraw, Rockland, New York, U.S8., “ Improve- 
ments in furnaces for treating iron ores.” 

263. Joun Cuatrerton, Highbury, London, “Improvements in treating 
gutta-percha, india-rubber, and compounds containing one or both of 
those substances, and in machinery and apparatus employed therein.”— 
Petitions recorded 31st January, 1861. 

265. TuEOpORE LEMIELLE, Bruxelles, Belgium, “ Engines for the extraction 
of the produce of mines, and new arrangement of the ropes for suppress- 
ing all dead weight.” 

266. Ronert KUNSTMANN, Manchester, L 
for lubricating the frictional surfaces of machinery.” 

269. ALEXANDER Crienton, Cork, ** Improvements in applying and fitting 
screw propellers, and in forming and fitting the stern parts of ships for 
receiving screws.”—Petitions recorded lst February, 1861. 

284. WitLiAM CLakk, Chancery-lane, London, ‘‘ Improvements in instru- 
ments for testing the alcoholic strengths of liquids.”—A communication 
from Miss Marie Euphrosyne Elisabeth Brossard-Vidal and Mr. Alexandre 
Auguste Napoléon Patte, Boulevart St. Martin, Paris. 

286. JAMES GaRTH MARSHALL, Headingley, Leeds, Yorkshire, “‘ Improve- 
ments in the treatment of flax, hemp, and other fibres in various stages 
of preparation and manufacture.”— Petitions recorded 2nd February, 1800, 

302. James Purpiet, Oxford-street, London, “ Improved apparatus for 
ramming and turning over breech-loading cartridges.” —Petitioa recorded 
5th February, 1861. 

303. Epwarp Tuomas Hvueues, Chancery-lane, London, “ Improvements in 
shuttles for weaving.”—A communication from Mons, Philibert Alexis 
Trambouze, Thizy, France. 

305. Joun MARSDEN, Orrell, near Wigan, Lancashire, ‘Improved ma- 
chinery or apparatus for making, forging, and punching metal nuts, 
bolts, spikes, or washers.”—Petitions vecorded 6th February, 1860. 

333. CHARLES WHILE, Pontypridd, Glamorganshire, ‘ Improved rolling 
machinery for rolling iron and other metals.”—Petition recorded 9th 
February, 1861. 

345. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in the construction and arrangement of bearings and grease boxes for 
shafts and axles, applicable also to the bosses of wheels.”—A communica- 
tion from Jose Gallegos, Paris.—Petition recorded 11th February, 1861. 

367. WiLLiAM CLARK, Chancery-lane, London, ‘ Improvement in sewing 
and einbroidering hines."—A ication from Louis Alphonse 
Maureau, Boulevart St. Martin, Paris.—Petition recorded 13th February, 
1s61. 
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379. James Garvortu, Dukinfield, Cheshire, “Certain improvements in 
metallic pistons.”— Petition recorded 14th February, 1861. - 

ay | BrauaM, Bristol, ‘Improvements in spectacles and hand- 

390. James WALKER, Rhodes, near M ’ pr in the 

= manufacture of soles for clogs and other coverings for the feet, and in the 
machinery —.~ therein.”—Petitions recorded 16th February, 1861. 

430. James JOuN ILLER, jun., Clarenden-place, Vassal-road, Brixton, 
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Surrey, “ Imy ments in app for governing or regulating the 
speed of steam and other engines and machines.”— Petition recorded 21st 
February, 1861. 


474. Joun Pincuneck, Russell-street, Reading, Berkshire, “Improvements 
in glass-water-gauges and pet-taps of steam-boilers.”—Petition recorded 
25th February, 1861. 

765. Epwarp Brieos, near Rochdale, and Samven Fearnury, Rochdale, 
Lancashire, ‘Improvements in the manufacture of piled fabrics, and in 
the machinery or apparatus employed in manufacturing piled and other 
fabrics.” — Petition recorded 27th larch, 1861. 

861. ANDREW Suanks, Robert-street, Adelphi, Westminster, “An im- 
proved washing-machine.”—Petition recorded 8th April, 1861. 

920. ANDREW SHANKS, Robert-street, Adelphi, Westminster, ‘ Improve- 
—_ = re for drilling and boring metals.” —Petition recorded 15th 

pru, 1861, 

1034. CHARLES CALLERBAUT, Rue St. Appoline, Paris, 
sewing machines.”—Petition recorded 25th April, 1861. 

1058. Jon WATKINS, Birmingham, Warwickshire, ‘Improvements in- 

age axles and axle-boxes.”— Petition recorded 2th Apri, 1861. 

1112. Grorar Hayes, Elton, Huntingdonshire, * Improved apparatus for 

applying motive power.”—Petition recorded 3rd May, 1861. 

1132. Groner Ager, Aylsham, Norfolk, “Improvements in means or 
apparatus for breaking or opening land.” 

1143. Groner CoLes, Gresham-street West, London, JAMEs ARCHIBALD 
Jaques, Joun Americus FAnsiawe, and Tuomas Gaurin, Tottenham, 
Middlesex, “‘ Improvements in ventilating various articles of wearing 
apparel.” —Petitions recorded 6th May, 1861. 

1221. Ricuarp Hornspy, jun., Spittlegate, Grantham, Lincolnshire, “ Im 
provements in ploughs and other agricultural implements.”—Petition 
recorded 13th May, 1861. 

1275, Joun Hvueurs, Newport, Monmouthshire, “Improvements in plates 
to be used in ships and other structures for receiving armour plates or 
bars, and in the means of fixing such armour plates.” 

1279. BeNJaMIN FRANKLIN STEVENS, Trafalgar-square, London, ‘‘ Improve- 
ments in tractomotives or engines for running upon earth or on common 
roads.”—A communication from Mr. Simon Stevens, Lancaster, Penn- 
sylvania, U.S.—Petitions recorded 18th May, 1861. 

1300, JULES RENE Cugsngav, Rue de I'Echiquier, Paris, “ Improvements 
in pen and pencil holders.” —/etition recorded 22nd May, 1861. 


“Improvements in 


And notice is hereby given, that all persons having an interest in o 
any one of such applications are at liberty to leave particulars in w ting 
their objections to such application, at the said Office of the Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 


posit 





List of Specifications yanijehed daring the week ending 
; 2551, 3d. ; 2552, 1s. 5d. ; 2553, 2s. 11d. ; 
557, 4d, ; 2558, Is. ld. ; 2559, 3d. ; 






2554, 3d. ; 2555, 10d. ; 2556, 3d. ; 2560, 
3d. ; 2561, 10d. : 53, Sd. ; 2564, 3d. ; 2565, Sd. ; 2566, 1s. 10d, ; 


2562, Gd. ; 25¢ 


2567, 10d. ; 2568, 10d. ; 2509, 3d. ; 2570, 10d. ; 2571, 7d.; 2572, 4d. ; 2573, 





4d. ; 2574, 7d. ; 2575, Wd. ; 2576, Is. 4d. ; 2577, 7d. | 2678, 10d. ; 2579, 8d: 
2590, 3d. ; 2581, 3d.; 2582, bd. ; 2593, Gd. ; 2584, 1s. Sd. ; 2585, Bd. ; 2586, 
3d. ; 2587, 3d.; 2588, 7d. ; 2539, 3d.; 2590, 10d. ; 2591, Sd. ; 2502, 3d.; 


2503, Sd. ; 2504, 1d. ; 2595, 10d. ; 2506, 3d. ; 2007, 4d. } 2698, 3d. ; 2590, 
Od. ; 2600, 7d, ; 2601, 3d, 





*«" Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted hy 


post-office order, made payable to him at the Post-office, High Holborn, 





== = 


cals ABSTRACTS OF SPECIFICATIONS. 
following descriptions are made from Abstracts prepared expressly fo 
Tue Enaiese, at the office of her Majesty's Goumbalnsre of Patents. F 


Cass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


2779. J. WiLtiaMs, St. Anne’s-street, Salisbury, 
motive-power.”—Dated 13th November, 1860. 
This invention relates to an improved method of supplying all kinds of 
stationary machinery with power, with or without the aid of steam. The 
inventor proposes to sink a shaft the required depth, at the bottom of which 
is to run horizontally a series of circular tunnels of any desired length and 
diameter, say, from 5 ft. to 100 ft. long, and from 10 ft. to 20 ft. in diameter, 
the whole to be built and fastened with waterproof cement, when it is 
required to sink a shaft in the neighbourhood of a stream or spring. An 
iron air-tube is to rise from the tunnels to the top of the shaft, and to 
branch off in various directions, similar to gas or water pipes, so as to run 
to any place where the 'y power is required. Elastic waterproof 
air-lungs may in some cases be provided within the tunnels, but in practice 
it may be found advisable to dispense with them. Another iron pipe runs 
from the top of the shaft down to the underside of the tunnels, by which 
they are supplied with water from a spring or stream ; thus, as the water 
enters the tunnels, so is the air forced up the tube to any place where the 
power is required. When the air is exhausted from the tunnels, and they 
are filled with water, it will be necessary to force air down the pipe into the 
upper part of the tunnels, by which means the water is again forced up the 
pipe and overtiows at the top. The supply of air necessary to drive the 
hinery can be obtained from any part of the tubes, the said tubes being 
provided with taps and safety-valves at top.—Not proceeded with. 


2792. J.S. Crosann, Johnson Brook, near Hyde, “ Steam engines.” —Dated 
14th November, 1860. - - 
This invention cannot be described without reference to the drawings, 


2795. 8. Line, Heywood, Lancashire, “ Apparatus Sor lubricating steam en- 
gines.”—Dated 14th November, 1860. 

In this improved apparatus the inventor uses a pump similar to an ordi- 
nary force pump, that is, with two clacks or valves, the one to shut against 
the pressure, and the other against the lubricating material. This pump 
forces the said material into the engine, and causes it to pass, in the 
first place into the steam pipe or valve box, so that the valve as well as the 
cylinder becomes lubricated.—Not proceeded with. 


2809. J. Ripey, Stagshaw, Northumberland, ‘ Effecting the combustion Shad 
dc.” —Dated Voth November, 1860, 

This invention consists in causing a draught of airto descend uponthe burn- 
ing fucl, whereby intense heat is generated, and all the consumable products 
given off from the fuel become burned. The invention also consists in 
regulating the air to be admitted by the employment of an adjustable tube, 
which is capable of being moved up and down over the fuel. A convenient 
method of applying this invention in locomotive furnaces, for instance, is by 
an adjustable tube communicating at top with the atmosphere, and at 
bottom with the fuel. It is, of course, necessary in all cases that there bea 
draught to cause the air to enter over the fuel to be burnt.—JAot proceeded 
with. 

2813. C. W. 
vember, 1860, 

The object of this invention, in so far as it relates to steam boilers, is to 
present to the current of hot gases as it passes through the flues or tubes of 
the said boilers a series of surfaces, which shall be so placed as to take upas 
much of the heat of such gases as possible. This part of the invention con- 
sists in forming the flues or tubes with a series of faces or projecting sur- 
faces, placed at right angles or nearly so to the direction of the current of 
hot gases, and in connecting the successive faces or projections with inclined 
surfaces, so that the whole shall form together a complete flue or tube. 
The effect of this system of construction is to cause the boiler flues or tubes 
to be enlarged and contracted at intervals, varying in length or distance as 
may be required, as described in the provisional specification. This mode 
of construction is equally applicable to all surfaces designed for the con- 
veyance of heat to liquids, such, for instance, as the evaporating pans em- 
ployed in the manufacture of sugar, and its application to such surfaces 
constitutes part of this invention. The remaining part of the invention 
consists in applying similarly constructed surfaces to stills, ‘erators, 
and other apparatus used for cooling and condensing purposes, but in this 
latter case the surfaces are reversed, the liquid from which the heat is to be 
extracted being made to strike directly upon the face-plates or projections. 


2858. G. CHOWEN, “ Obtaining motive 


“Oblaining and applying 








Wuiams, Liverpool, “ Steam-boilers, dc.”"—Dated 1Cth No- 
860. 


Dipprtoun, Lew Down, Crediton, 


power by hydraulic means.” —Dated 19th November, 1860, 

The object of this invention is to obtain motive power by the agency of 
water, in places remote from a large running stream or river, by maki 
the water-wheel pump or plunge up from a reservoir previously filled with 
water—on the principle of the common pump—a sufficient supply of water 
to keep itself in continual motion, and by economising the water which 
| feeds the water-wheel, using it again and again.—Not proceeded with. 
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Crass 2,—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 


2780. A. V. Newton, Chancery-lane, London, “ Feathering paddle whed.”"—A 
communication.—Dated 13th November, 1860. 

This invention relates to paddle wheels in which a rotating eccentric is 
used for controlling the operation of the floats. It consists in a novel con- 
struction of such eccentric, and mode of applying the same, in combination 
with the floats, and with the vessel ; also in a novel mode of applying the 
floats in combination with the arms of the wheel. The invention cannot be 
described without reference to the drawings. 

2314. H. G. Drews, Chelsea, “‘ Propelling vessels."—Dated 16th November, 

1860. 

The inventor proposes to propel vessels by forcing compressed air, or air 
not compressed, or air mixed with water, through pipes of varying bore (or 
some larger than the others) through a great length of the vessel into thesea, or 
other deep water, so as to expose the greatest surface or area where the blast 
comes in contact with the floating medium, and at depths proportioned to 
the power of the engines.—Not proceeded with. 

2317. E. B. Wiuson, Parliament-strect, Westminster, “ Railway wheels.”— 
Dated 16th November, 1860. 

This invention consists in manufacturing railway disc wheels and other 
articles of cast steel, or of malleable cast-iron, by either forging such 
articles so composed in suitable dies, or by stamping them after they have 
been cast or forged by the aid of suitable dies acted upon by steam 
power. 

2829. B. BLACKBURN, York-buildings, Adelphi, and H. Carr, Victoria-street, 

Westininster, “ Axle-boxes.”— Dated 17th November, 1860. 

This invention consists in the use of a lubricating pad, so formed that it 
can be introduced into its place under the journal in a railway axle-box of 
ordinary construction through an aperture small enough to be readily and 
quickly opened and shut, thus allowing the pad to be drawn out and 
examined, cleaned, repaired, and renewed expeditiously, without the neces- 
sity, at present existing, of lifting the carriage, or ther slow and operose 
method of getting at the interior of the axle-box. With this object the 
vatentees form the pad and its springs, which bear it up against the journal 
n such a way that it will collapse in passing through the narrow aperture 
py preference a screw hole) provided for the introduction of the lubricating 
iquid, and then expand in the box. They make the lubricating pad for 
axle-boxes of woollen webs set edgeways, and they sometimes also use a 
combination of woollen web and leather set edgeways. A ring or loop or 
piece of woollen cotton, or other fibrous material, and attached or not to the 
spring, descends to the bottom of the box to act as a wick for drawing up 
the oil or other lubricating material. 

2840. W. E. Newron, Chancery-lane, London, ‘ Supplying air to the furnaces 
or to the jlre rooms of steam vessels, by means of the paddle wheels.” —A 
communication.—Dated 19th November, 1860. 

For the purposes of this invention a pipe or pipes is or are conducted 
from the wheel houses down to some convenient spot near the fire rooms, 
or to an opening under the gates of the furnaces, or near the fires, so 
that a current of air may be forced down to the fire room or to the furnaces 
by the motion of the paddle wheels.—Not proceeded with. 

2841. T. T. MacneiLL, Dundalk, “ Obtaining adhesion on railways for ascend- 
ing inclines.” —Dated 20th November, 1850 

The patentee, in carrying out this invention, constructs the tyres of the 
driving wheels of the Nocomotive engine with the flange and the adjoining 
part or head of the ordinary form for running on the ordinary rails, but he 
makes the tyre of an increased breadth, and he forms a groove in this addi- 
tional portion. At steep inclines, or wherever increased adhesion is required, 
he fixes an additional rail of round or angular-topped form on each side of 
the line. This rail slopes up a little at its commencement, so that, as the 
grooved part of the tyre runs upon it, the wheel is gradually raised until it 
runs clear of the ordinary rail, and the weight of the driving wheels and 
the load upon them is borne by the additional rails. A greatly-increased 
amount of adhesion is thus obtained, owing to the wedge-like action of the 
rails and grooves, and the engine is thus enabled to draw greater loads up 
steeper inclines than would otherwise be the case. The wheels of the car- 
riages continue to run on the ordinary rails, The groove in the tyre and 
the form of the additional rail may be atugular, or curved, or rounded. The 
additional rails may be employed at stations, and in other cases when addi- 
tional adhesion is desirable, for starting the trains, or other reasons, 


Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 

2747. F.C. Husson, Paris, ‘‘ Power looms.”—Dated 8th November, 1860. 

This invention consists, First, in imparting an equal strain to the threads 
of the warp web by winding on the warp beam, simultaneously with the 
web, « woollen, linen, or other suitable cloth or band, so as always to have 
a Winding of this cloth interposed between each two successive windings of 
the warp. In weaving, this cloth and the web unwind simultaneously and 
gradually from the warp beam, the cloth winding itself up on another 
roller, while the warp, and the warp threads, pass in the harness and between 
the tecth of the reed. Secondly, in rendering the motion of the batten 
more regular, and thus preventing the same from imparting sudden jerks 
to the warp web. For this purpose a sort of counterweight frame or com- 
pensating batten is adapted to the shaft or arbour of the ordinary batten, 
which counterweight or compensating batten constantly equilibrates the 
effect of the real batten. Besides, the reed is mounted in a special frame, 
swinging by means of gudgeons or bearings situated in the swords of the 
batten, to which batten this frame is further connected by an elastic medium, 
such as a piece of india-rubber, or other suitable sufficiently elastic material ; 
the reed is thus allowed to drive the shoot or weft thread gradually into 
the open shed, acting on the weft at first with a gradually increasing, and 
finally with a gradually decreasing, effect, so as to aid in doing away with 
any jerks that would otherwise be imparted to the warp web by the beat- 
ing up of the shoot. Thirdly, in obtaining a regular winding upon the 
cloth beam, the fabric being drawn towards and wound on this latter by 
being pressed between the surface of a revolving roller, and an endless band 
moving by other revolving rollers, suitably connected to the first mentioned 
revolving roller, and to the cloth beam, the motion of the whole being 
made dependent on that of the batten by suitable gearing and ratchet wheel 
with clawkers.—Not proceeded with. 

2750. W. F. Henson, New Cauvendish-street, Portland-place, London, “ Certain 
improved fabrics made entirely or partially of alpaca or mohair.” — Dated 
8th November, 1860. 

The patentee manufactures a new fabric, the back of which is formed of 
aljiaca or mohair, while the face is of silk, The two maierials are united 
by any of the known means for weaving or making compound fabrics. 

P. Bennert, Gilnow Mills, near Bolton-le-Moors, ‘Certain improve- 
ments in or applicable to mules for spinning.”"—Dated 3th November, 
L860, 

The object of this invention is to facilitate the operation of doffing or 
removing the cops from the spindles. A convenient mode of performing 
this invention is by means of a wedge, which is drawn by self-acting machi- 
nery or otherwise from one end of the mule carriage to the other, and in its 
passage raises plates of metal or other material which are placed between 
the bolster rail and the buttons fitting on the spindles or between- the 
bolster rail and the bottom of the cops ; these plates in rising push the vops 
partly off the spindles. To the wedge is connected a piece of metal or 
other material which presses on that portion of the cops projecting above 
the spindles, and bends them slightly over, so that they will not drop dewn 
the spindles again, ‘The attendant, then, bas only to lift the cops over the ends 
of the spindles and deposit them in the usual receptacle. Another part of the 
invention consists in an improved mode of applying paste te the yarn 
forming the bottom and the nose of the cops. The apparatus consists of a 
carriage mounted on the carriage of the mule; this carriage is provided 
with a roller, or other equivalent, running a vessel containing paste, and in 
its traverse along the mule carriage the paste is imparted to the yarn, which 
is then distended from the rollers to the spindle points.—Not proceeded with, 
2784. L. Saccanps, Schio, Venetia, “An improved apparatus and arrange- 

ment of paper for the substitution of this latter instead of the cards of 
jacquard looms.” —Dated 13th November, 1860. 

This invention consists, First, in an improved mode of forming and 
employing (as a substitute for the ordinary ecards of jacquard looms) an 
endless paper card perforated with holes in a peculiar manner, so as to 
admit of a reduction in the size of the holes composing the pattern, and to 
compensate for the contraction and expansion of the paper produced by 
hygrometric changes of the atmosphere. Secondly, in constructing the 
batten or rocking frame with levers and guide pins (used in combination 
with guide holes in the endless card), and with an apparatus or frame 
employed instead of the ordinary square perforated cylinder or roller of 
jacquard looms. The invention cannot be described without reference to 
the drawings. 

2785. A. Dervip and V. Durovy, Paris, ‘ Method and apparatus for bleach- 
ing all descriptions of vegetable textile fabrics and yarns."—Dated th 
November, 1860. 

This invention relates to an improved method and apparatus for bleach- 
ing all descriptions of vegetable textile fabrics, such as flax, hemp, cotton, 
wr others, and whether the same be in the state of yarns or fabrics. For 
this purpose the inventors have a large box or chamber of wood, or galva- 
nised iron, or other suitable resisting material, which box may be hermeti- 
cally closed by means of a movable lid. In the interior of the box, at the 
required distance above the bottom, is situated a perforated false bottom, 
and in the open space left between the two bottoms is coiled a copper or 
other suitable pipe, provided with slits or perforations, and communicating 


2752. T. 





















with a boiler, the steam of which is conducted by this pipe in the water or 
lye with which the space between the two bottoms is filled, and so as to 
allow the steam to keep this water or lye in a state of ebullition. The 
fabrics or yarns to be bleached pended in the upper or open space of 
the box or chamber above the false bottom or transverse rods, or in any 
other suitable manner, but so as to allow the steam evolved from the water 
or lye to come in contact with the entire surface of the fabrics or yarns. An 
overflow pipe opens just below the false bottom, so as to keep the water or 
lye underneath this bottom at the required level, and the box or chamber 
must further be provided with suitable cocks or other devices for the 
escape of the steam, or the water, or lye, or for introducing fresh water or 
lye. The goods to be bleached are thus submitted during the required 
length of time to the action of the steam, and, if required, simultaneously 
to that of any suitable bleaching agents, the vapour of which might be 
introduced separately in the box by a suitable pipe, or which bleaching 
agents might have been mixed with the water or lye. After this steaming 
the goods may be rinsed, scoured, or washed, or, if required, submitted to 
any of the ordinary bleaching processes.—Not proceeded with. 


2786. W. CuarK, Chancery-lane, London, “ Looms.”—Dated 13th November, 
1860, 





This invention cannot be described without reference to the drawings. 


2787. W. Brookes, Chancery-lane, London, “ Weaving.”—A communication, 
—Dated 14th November, 1860. 

These improvements relate, First, to means or apparatus for operating 
the leaves of healds or heddles to facilitate the obtaining changes of pattern. 
For this purpose, in place of all the jack levers supporting the respective 
heddles being connected directly to heddle levers, so as to be at all times 
actuated in the motion of such heddle levers, the inventor proposes to 
operate upon only two (though it may be any other number) of the heddles in 
such manner, whilst the jack levers of the other heddles will each be con- 
nected to a separate rod having a hook or catch formed capable of being in 
connection with, and operated by, a knife edge or other suitably formed 
surface upon a sliding plate, which is also formed with a projection capable 
of being operated by two or more heddle levers operated by eccentrics or 
tappets to give motion to such plate in one direction, and thence by the 
hooked rods for the time in connection therewith to the healds desired. 
The sliding plate is borne in the opposite direction by a spring, and the 
hooked rods are moved into position to be operated by the knife edge of the 
sliding plate in the order desired by studs or projections from series of plates 
or bars carried by a barrel, to which is given a suitable step by step motion. 
The object of the improvements is, Secondly, when weft fails, to throw out 
the shuttle in operation, and thereby save the time of removal by hand. 
For this purpose the front of the shuttle box, in place of being fixed, turns 
upon an axis at its outer end, and by preference it is made in two parts 
jointed, and elastic at such joint. When weft fails the weft fork apparatus 
acts upon an arm of a rod, forming an axis, upon which is fixed another 
arm, which then comes in the way to take hold of a knife edge or projection 
of a lever connected to the movable part of the box to draw it back, by 
which the inner end of the box will be closed, and the shuttle which has 
been working will be directed into a receiver, At other times a spring (or 
springs) keeps the movable front and parts operating it in position. The 
rod forming an axis also at the same time acts by another arm upon the 
regulator. 

2788. R. W. WaituMan, Rentham, Yorkshire, and J. WaituMAan, Manchester, 
“€ Manufacture of cords, twines, dc.” —Dated 14th November, 1860. 

This invention relates, First, to machinery for spinning the strands or 
yarns for cords, twines, and similar articles, and consists in the application 
to any of the machines of a clock motion or meter connected with a self- 
acting stop, for the purpose of obtaining an equal length of strand or yarn 
on each bobbin. The clock motion or meter and stop motion are formed by 
any of the ordinary or known arrangements of wheels and pinions, worms 
and worm wheels, or sun and planet gearing, and is generally connected 
with the shaft of the delivering rollers of the spinning machine or frame, 
so that, when a certain number of revolutions shall have been measured, 
the machine will be stopped by the clock motion or meter releasing the 
ordinary stop motion in connection with it. This invention relates, Secondly, 
to various improved arrangements for finishing cords, twines, and similar 
articles, and consists in passing the twisted material through a machine, 
driven by hand or power, in which are combined, as required, the processes 
of dry and wet cleaning or bleaching, light colouring, dyeing or boiling, 
sizing, polishing, and drying. This invention relates, Thirdly, to certain 
improvements connected with balling machines, and consists in employing 
a clock motion or meter detached from the motive power of the balling 
machine, but attached to suitable rollers moved by the passing between 
them of the twine to the balling apparatus. The patentees connect with 
the rollers a bell or self-acting stop motion, so that they may obtain certain 
or defined lengths of the article on each ball. 


2791. W. Ropertson and J. M. Hetuerineton, Manchester, ‘‘ Mules for 
spinning.” —Dated 14th November, 1860. 

This invention consists, First, in communicating motion to the tin roller 
during the twisting and drawing out of the carriage direct from the driving 
shaft. Secondly, in giving motion to the tin roller during the backing off 
by means of multiple grooved pulleys. Thirdly, in giving motion to the 
drawing rollers from the tin roller shaft. Fourthly, in squaring the carriage 
by a series of scroll wheels or pulleys. Fifthly, in forming scroll wheels 
and racks in two similar portions, so as, when being bolted together, they 
may be susceptible of adjustment. Sixthly, in forming the parts of the 
cam shaft so as to afford the means of obtaining a gradual stoppage of the 
spindles, whilst all the other changes of the mule are positively effected, 
and in making the faller lock so that it will relieve the cam shaft before 
locking the faller. Seventhly, in the combination of a differential motion, 
friction slip, engaging cam, and disengaging latch, by means of which, in 
conjunction with the scroll, the carriage is run inwards. Eighthly, in 
raising the stripper in stripping mules and working the building faller by 
rams on the cam shaft, and preventing the formation of snarls by a bar of 
wood or metal faced or not with leather or other suitable material. Ninthly, 
in the combination of these particulars for obtaining the movements of the 
self-acting mule. The invention cannot be described in detail without 
reference to the drawings. 

2798. J. M. Scnorie.p, Oldham, ‘* Apparatus for doubling yarns of cotton, &c.” 
—Dated 15th October, 1860. 

This invention consists in an improved arrangement of mechanism or 
apparatus for the purpose of holding or retaining the threads whilst being 
wound on to the spindles. In performing this invention the patentees make 
use of the ordinary grooved rail forming the lower jaw, but, in some cases, 
instead of making the lower jaw of wood, as now customary, they make it 
of metal, and they make the upper jaw of short pieces of brass or other metal 
or material ; these upper jaws are opened and closed by the usual mecha- 
nism to release and to hold the threads, which can be passed between the 
ends of these short pieces, thereby affording great facility in working the 
machine. Another part of the invention consists in applying a hand rail to 
the carriage of twiners or twisters for the operative to rest upon when 
leaning forward to piece up the ends. 








Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 


2805. G. R. Amor, Queen-strect," Ross, Hereford, “An improved plough, with 
mortice chisel and plough iron combined.”—Dated 14th November, 1860. 

This invention consists in so adapting the mortice chisel that, in addition 
to its own purpose, it also answers the purpose of the plough iron, by which 
the latter, and its attendant expense, may be dispensed with, and certain 
other coils may be obviated. The improved combined plough irons and 
chisels are provided at one end with a male screw, and the handles have a 
corresponding female screw ina conical or taper pin with collar thereto 
attached. The inventor makes all the screws of the same size in order that 
one handle and collar will serve for all the plough irons and chisels.—Not 
proceeded with, 


—— 


Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 


2783. J. Juckes, Newgate-street, London, ** Stoves and jire-places.”—Dated 13th 
November, 1860. 

For the purposes of this invention a stove or fire-place is made with a 
movable bottom, either consisting of a grating or otherwise, and such 
bottom is supported in front in necks or axes, in such manner that the 
bottom may be caused to incline from a horizontal position to a vertical 
one, or nearly so, in order that fresh fuel may be supplied to the space thus 
produced between the bottom of the basket and the back of the feeding- 
tox, which is formed to a curve corresponding with the movement of the 
bottom. In order that the well-ignited fuel in the basket of the fire-place 
or stove may be upheld whilst the fresh fuel is being supplied to the box or 
space below such well-ignited fuel, the well-ignited fuel is first moved away 
from off the bottom of the basket before the bottom is allowed to move 
from its ordinary or horizontal position, and this moving of the well-ignited 
fuel off the bottom may be accomplished by causing the front frame of fire- 
bars to be mounted on necks or axes at its upper part, in such manner as 
to allow such front to swing or be moved inwards at its lower end, and thus 
to press the well-ignited fuel towards the back of the basket, and to uphold 
such well-ignited fuel in the angular space formed between the back of the 
basket and the front fire-bars. 

2811. C. Stevens, Welbeck-street, London, ** Sheet-iron tiles."—A communica- 
tion.—Dated 16th November, 1860. 
This invention cannot be described without reference to the drawings. 





2833. B. Barrett, St. Giles's-road, Norwich, ‘* Artificial stone.”— Dated 17th 
November, 1860. 

This invention relates to a system or mode of hardening, colouring, and 
enamelling natural and artificial stone, and also to a process or processes for 
manufacturing artificial stone. In treating natural stone, the stone to be 
operated upon should be first shaped or fashioned to the desired form. When 
the said stone is to be hardened and enamelled, it is first thoroughly dried 
in a heated chamber, and is then immersed in a hardening mixture com- 
posed of, say, 30 1b. of purified pearl-ash, 15 Ib. of saltpetre, 1 Ib. of borax, 
and 14 0z. of arsenic, melted together and used in a luke warm state, 
The stone is now to be dried again, and then placed in a kiln and subjected 
toared heat. After the stone has cooled again, it may, if desired, be subjected 
to an enamelling mixture, consisting of equal parts of oxide of lead, ground 
flint and glass, and ground clay, the whole to be reduced to a powder and 
then mixed with water to about the consistency of cream, the mixture 
being either applied with a brush, or the stone immersed therein, after 
which the stone is subjected to a red heat in a kiln.—Not proceeded with. 
2836. H. A. Jowett, Sawley, Derbyshire, “ Heating or firing ovens for the 

manufacture of pottery aud porcelain by means of gas.”—Dated 19th No- 
vember, 1860. 

Acording to this invention gas is the agent to be substituted in place of 
the present firing system adapted by manufacturers of the above wares, but 
it must also be distinctly understood that, of whatever nature the gas may 
be, it will not in its natural state of combustion yield sufficient or adequate 
heat for achieving the desideratum in question, without the united aid of 
atmospheric air and steam in combination with the gas, the gas being the 
inflammable body, the air supplying a sufficiency of oxygen for the support 
of its combustion in confined ovens, and the steam being added to increase 
the heat to the intensity of the ‘“ blow-pipe,” and diffuse it equally, but in 
volume, instead of concentrating it to one point, as in the case of the blow- 
pipe. The construction of the burner by which the gas, air, and steam are 
employed in combination will entirely depend upon the shape of the oven in 
which the saggers or retorts containing the china or earthenware articles 
for firing are to be placed.—Not proceeded with. 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
2713. M. R. Leverson, St. Helen’s-place, London, “ Fire-arms.”—A commu- 
nication.— Dated 6th November, 1260. 

This invention consists in apparatus for breech-loading, wherein a series 
of charge-receiving chambers or tubes constitute the breech, in and by 
means of which successive impulses are communicated to a pistol, rifle, 
cannon, or other ball during its passage through the chamber of the barrel 
of the gun ; also in the adaptation of a ball and cartridge to the said charge- 
receiving chambers, 

2714. W. GREEN, New Bond-street, London,“ Fire-arms, breech-loading.”—Dated 
6th November, 1860. 

These improvements relate to forming fire-arms breech-loading, and have 
for their object facility in withdrawing and refixing the breech-piece. The 
breech-piece is formed with a conical or other suitable shape fore-end 
adapted to enter, and so as to make a close joint with, the barrel, whilst at 
the back end it is formed with a projection having a slotted hole adapted 
first to slide and then to turn upon an axis of motion, and it is connected by 
a link with another piece or lever, by raising which the breech-piece is first 
drawn back, so as to be clear of the end of the barrel, and then raised for 
the supply of a fresh charge at the fore end of the breech-piece, or for other 
purposes. This raising means, when fully down in its place, serves as a 
false breech or abutment for the breech. 

2726. E. Howe, jun., Oxford-street, London, “ Projectiles." —A communication. 
— Dated 6th November, 2860. 

The First part of this invention consists in a means of constructing shells, 
The inventor takes a length of tubing (by preference of wrought-iron), and 
inserts in one end a plug with a central aperture ; he then drops into the 
tube until it is full a number of cast-iron blocks or dises, which fit the 
interior of the tube accurately, which are all formed with a central aperture, 
and which are divided segmentally from the periphery towards the centre, 
but not so entirely separated as to prevent the parts holding together until 
after the shell is fired. When the tube is full, a plug similar to that at the 
bottom of the tube is fixed into the top, and a conical or other face is 
screwed or otherwise attached to the fore end of the tube ; the rear of the 
projectile is secured to the back end of the tube. The central aperture 
through the tube is charged with powder, which may be fired in any usual 
way, or in the manner described in the specification of letters patent 
(No. 2517) granted to R. A. Brooman on the 4th November, 1859. 








2753. F. Preston, Manchester, and T, KENNEDY, Kilmarnock, ‘‘ Projectiles for 
Jire-arms and ordnance.” —Dated 6th November, 1860. 

The First part of this invention consists in making a small hole or holes 
for the escape of air through the axis or other convenient part of the 
ordinary Minié rifle ball or othenconical ball, shells, or projectiles. Secondly, 
in making projectiles of two parts fitting into each other ; one part of these 
improved projectiles is of the shape of the ordinary Minié or other conical 
ball, with an air hole or holes as above described, and the other part con- 
sists of a taper plug fitting into the usual recess of the said Minié or other 
ball, with a hinder part similar in shape to the front part of the ball ; a cup 
or wadding of wood or other suitable material (fitting the exterior of the 
hinder part of the projectile) is or may be placed between the powder and 
the projectile. The compound projectiles may be modified by making them 
in three parts instead of two. 

2763. W. Spence, Chancery-lane, London, “ Breech-loading jfire-arms.”—A 
communication.” —Dated 10th November, 1860. 

For the purposes of this invention the opening in the breech portion of 
the barrel is closed by the nipple-seat, which is formed so as to fit the said 
opening, and is hinged to one side of the opening, so that the aperture can 
be freely opened and closed. The external surface of the nipple-seat corre- 
sponds with that of the barrel, and its front end solidly closes the mouth of 
the loading chamber of the barrel, its other end resting against the said plug 
at the hinder end of the breech. The breech portion of the barrel is also 
chambered to receive a thin-sided metallic chamber-cup, containing the 
charge, such chamber-cup forming a tight joint by the expansion of its sides 
at the instant of firing. This chamber-cup has also a thick end of sufficient 
strength to admit of its being combined with an arm or handle, or a looped 
thong or cord, by which it may be readily withdrawn after the discharge. 
This chamber-cup is brought into communication with the priming-vent of 
the nipple by the closing down of the nipple-seat. The nipple-seat is kept 
in its closed position by means of aspring-holder or otherwise. In some cases 
the nipple-seat is combined with a breech-piece, which latter is screwed to 
the bust of the barrel. The nipple-seat and its hinge are so formed and 
arranged as to give the nipple-seat some degree of longitudinal play, whereby 
it can be readily opened and closed, and the recoil at the instant of firing 
will be exerted against the breech-plug without straining the said hinge. 
An expansible stopper may be inserted in the loading chamber by means of 
which a loose charge or a charge in paper cartridges may be used. This 
stopper consists of a nut with a female screw thread on a part of its interior, 
by which it is screwed on to a pin projecting from a plug, such pin having 
a screw thread on a portion of it, and between the plug and the nut an 
elastic washer is placed on the pin. By this arrangement, when the dis- 
el e takes place, the nut will be forced back on the smooth portion of the 
pin, and cause the elastic pressure to spread out in diameter, and form a 
tight packing for the joint between the mouth of the loading chamber and 
the face of the nipple-seat. There is a perforation through the plug and 
pin for communicating between the nipple and the chamber containing the 
charge. 

2790. F. E. SuArp, Gloucester-terrace, Blackheath, ‘ Portable vifle battery.”— 
A communication.— Dated 14th November, 1360. 

This battery is to be formed like an ordinary parapet, its sides and front 
being bullet-proof, as also the slope of the banquette, on which two men 
can perform all that is required to keep up a constant fire by having a 
number of rifle barrels arranged by the side of each other in two or more 
tiers, the muzzles of which protrude slightly from the back of the battery, 
the whole being mounted on wheels. The arrangement for the firing con- 
sists of a rod, which falls by suitable contrivance upon the entire row of 
barrels, the barrels having been previously loaded at their breech. A tape 
of parchment is used with a series of blots or patches of detonating paste at 
intervals.—Not proceeded with. 

2801. P. and J. Unwin, and J. U. Asknam, Sheffield, “A saloon barrel piston 
knise.”—Dated 1ith November, 1860. 

This invention consists in forming pistol knives in such a manner that 
they will not require a ram-rod, powder-flask, nipple, or bullet mould, and 
that, after being discharged, the spent cap can be withdrawn by a lever. 
The invention cannot be described without reference to the drawings. 
ee HENRY, Edinburgh, N.B., “ Rifled jire-arms,”—Dated 15th November, 

360. 

This invention relates to the arrangement and construction of rifled fire- 
arms, the essential peculiarity of the invention consisting in the form of the 
rifled bore, which includes from (?) to ten planes angles and grooves. These 
surfaces may be formed or arranged in various ways, and instead of relying 
only upon the acute angles, semicircular or curvilinear projections may be 
produced upon the interior of the said bore. 

2808. R. A. BRooMAN, Fleet-street, London, “ Improvements in swrord-bayonds 
and other swords.”—A ccommunication.—Dated 15th November, 18C0. 

This invention consists in constructing sword bayonets and other swords 
with the blade of a triangular shape, hollowed out or grooved longitudinally 
and without a central core, in order to form a blade possessing great rigidity 
with little weight compared with blades as heretofore manufactured. r 
2816. J. B. Moureet, Paris, “‘ Improvements in fire-arms and ordnance, and 

in projectiles used therewith.” — Dated 16th November, 1860. 
This invention cannot be described without reference to the drawings. 
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2810. G. Guu, Francis-street, Newington, “Steam rams and other ships of 
war for the purpose of doing away with the necessity of employing rifled 
cannon or other long range ordnance against armour-plated and other 
ships.” —Datet 1ith November, 1860. 

This invention consists in attaching to the f t part of a vessel (or in 
building up from the stocks as a part and parcel of such vessel) an iron beak 
or spur of a conical shape, stretching forward from the stem or cut-water, 
and tapering down to almost a sharp point in front. The said beak or spur 

is to be constructed of iron or steel, or both combined, and is to have a 

channel or passage running through its body (longitudinally), from its base 

or part next the stem to within a short distance of its extreme end, 
terminating in two openings, one on either side (right and left) of the spur, 
and at right angles with its central or main passage, through which any one 
or more of the fused elements, after referred to, are injected, care being 
taken that such channel or passage is bored or made parallel with the upper 
surface of the cone or spur when fixed, and not ina line or parallel with the 
axis of it. In a foremost part of a ship of war, that part immediately 
behind the stern, the inventor builds a cupola, chamber, or fire cabin, con- 
taining one or more cupolas, and other apparatus necessary for the fusing of 
metals in the usual way. The said cupola chamber is to be protected 
externally with armour plates, and is also to be lined internally on floor, 
sides, and over head, first with a stout iron casing, and, secondly, on floor, 
and a foot or two up the sides, with a course or two of the best fire-brick of 
the character and quality used in the construction of cupola and melting 
furnaces, such fire-brick paving to be continued on from the floor of the 
chamber right throagh the aperture in the spur to the outlets near its 
striking end, otherwise some of the molten metal would cake in coming in 
contact with the iron, and be more or less sluggish in its flow. The outlet 
proper—when the spur itself is composed of solid iron—would, of course, be 
bored out of the solid metal, after the manner of boring a large piece of 
ordnance, and its brickwork lining placed in afterwards. To secure the 
instantaneous ejection of the fused elements at any given moment, he 
adjusts slide valves (one at each outlet) of fire-brick or fire-slab evenly 
ground against the outlet facings, dove-tailed into or embraced by an ex- 
ternal iron plate, indented in the body of the spur ; the valves are to be 
opened and shut at pleasure by the action of iron rods leading back through 
the body of the spur (one on either side) to the cupola chamber hereinbefore 
mentioned, By the proper adjustment of these slide valves the whole 
length of channel from cupolas to outlets might be charged with molten 
iron or other agents a few seconds before impact is contemplated, insuring 
thereby at the proper time and place the more ready deposit of the burning 
fluids, not only among the shattered timbers and stores, but on and over the 
cracks of the enemy's ships, whose sides and decks are opened by the wedge- 
like action of the spur during the penetration, and creating thus a crevice 
or a way for the molten element to creep right towards the magazine itself. 
—Not proceeded with. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Inox Trapve: “Flat as it can be?’ When it may revive — Tue 
Benoran TREATY with France: Comparison in Metals of that 
with the English Treaty—Porrextes’ Cuamper AND Mr. Cospex— 
Pia ‘TrAvE: Diminishing Stocks—Tue Waces’ Movement: Men 
returning to Work — Coat Trave: “ Underselling’— Ironstone 
Traps: Lower Rates—Mixzs’ Insrection Act: Magisterial Pro- 
ceedings: A Defect in the Act — Movement acaryst PuBiicnouses 
ny TRONMASTERS IN Surorsuire: WRefreshment Houses substituted— 
GeneraL Manuracturtnc Trapes: Continued Decline of Orders: 
More Failures at Home—-CHarMAN AND GRAINGER’s FarLuRE— 
AMALGAMATION OF GREAT WesTERN aND West Mipianp Ratt 
way—CrapLey Hearn anp Duptey Ramway: Testimony of 
Tronmasters. 


Tue iron trade is as flat as it can be. This state of things is mostly 
attributed to the civil war in America. Contrary to the expectation 
of most people, a few orders of small worth continue to be sent over 
to this country for manufactured iron by the consumers in the 
Northern States. As compared with last week the demand from all 
parts is really less than it was ; and last week was a decline on the 
previous six days. Several large firms which, hitherto, have been 
tolerably well supplied with orders, are, at present, exceedingly 
slack. It is probable that no improvement will take place before 
the end of the quarter, when, itis hoped, that there will be a change 
for the better. It is concluded that the trade of some of the cotton 
districts will increase to France, now that the trade of that country 
has been liberated from the restraints which even recently has 
attended it; and the announcement that the new treaty of com- 
merce between France and Belgium has been duly ratified by the 
Governments of the two countries, has been welcomed. The duties 
generally imposed are the same as those set forth in the English 
treaty with France, but in some cases they are lower. This, how- 
ever, is of no consequence to the English, as our treaty contains an 
express stipulation that the duties imposed on our goods shall 
not be higher than those on the productions of other countries. In 
comparing the two treaties, we find that the duty on the 
Belgian coal is to remain unchanged, but it will not ex- 
ceed that on English. As to metals, they are to pay the 
duties set down in the English convention, with the exception 
of zinc in pigs, bars, or plates, which, instead of being taxed at 
ten cents the 100 killogrammes (2 cwt.), are to be three cents. 
All articles in metal, including cutlery, are to pay the English rate 
of duties, with the exception of surgical, optical, and other instru- 
ments, which, instead of paying 1” per cent ad valorem are to be 
admitted free. On machinery, carriages, articles in wood, ships, 
boats, leather, &c., the duties are the same. 

The Potteries’ Chamber of Commerce having presented to Mr. 
Cobden their best thanks “for the zealous interest he has taken on 
behalf of the manufacturers of this district in carrying out the details 
of the French Treaty, and for the kindness and attention shown by 
him to the delegates from the Chamber in Paris,” have received an 
acknowledgment from that gentleman, in which he says :— 

“T do not doubt that the reform in the tariffs of the two countries 
will result in a considerable increase in the interchange of their 
commodities, and I confidently trust that, owing to the ingenuity and 
taste of the manufacturers in the Staffordshire Potteries, their pro- 
ductions will occupy a prominent place in the list of our exportations 
to France.” 

The pig makers both of this and other districts which supply this 
are manifesting much perseverance in diminishing their accumulated 
stocks, in anticipation, no doubt, of a call from consumers for lower 
rates after the reduction on puddled iron which will probably take 
place at the expiration of this quarter. 

The efforts which the pig makers and colliery proprietors are 
making to reduce wages are being attended with the success that we 
anticipated. Most of the notices expired on Saturday night. Some of 
the men returned to work at the reduced scale on Monday, and most 
“et those that refused to return are gradually going back to the 

ts. 

Coalmasters are complaining of underselling, but the first-class 
houses west of Dudley refuse to take lower rates than 11s. a ton for 
best; 9s. for house; 7s. 6d. for lumps, and 2s. 6d. for slack at the 
whartfs. 

Ironstone of local product continues to rule downwards. 

Some proceedings of interest to the proprietors and managers of 
ironstone and coal mines, and which revealed a defect in the New 
Mines Inspection Act of last session, came before the stipendiary 
for South Staffordshire, sitting in Petty Sessions, at Wolver- 
hampton, on Wednesday last. Mr. Baker, the Government in- 
spector for the district, had summoned the Messrs. Groucutt, 
ironmasters and colliery proprietors, of Bilston, for having in- 
fringed the fifth general rule of the Act, in having a disused pit in 
their colliery “ improperly ” fenced. The proceedings arose out of 
the falling down the pit on the 28th of last March of a boy, who, of 
course, was killed by ;the accident. The evidence showed that it 
had been attempted to fence the pit by placing the wagon or land- 
ing stage across the mouth of the shaft, but that a portion of the 
shaft’s mouth had been left unprotected, and that through this 
aperture the boy had fallen. The defence was that the wagon, 
when originally placed over the shaft, covered the entire opening, 
but the wagon been moved in mischief on the same day as 
that on which the death occurred. It was, however, shown 4 a 








witness for the complainant that, for at least a month prior to the 
28th of March the pit was only in the partially protected 
state already described, and the learned  stipendiary con- 
victed the defendants in the mitigated penalty of £10 and 
costs. Other proceedings were brought against the same 
defendants for having a pumping pit unprotected. It could 
not, however, be shown that the pit had ceased to be in 
work, or that the operations were “ suspended,” and in consequence 
the summons was dismissed; but the stipendiary remarked that he 
had no doubt it was by an oversight that the provisions of the Act, 
which required a pit to be protected whilst it was being worked, 
were not made to apply to a pumping pit, as well as to a pit used 
for the lowering and raising of men. In this case the pit was some 
fifty yards from the engine, and was worked at night as well as day. 
Such pits are, in many instances, more dangerous than the ordinary 
working pits. Afterwards, Edward Eggerton, a chartermaster at 
the Moat colliery, at Pelsall, belonging to Mr. Hanbury, was fined 
in the mitigated penalty of 10s. and costs, for not using around the 
top of the shaft of a pit which he was working certain fencing 
that had been provided by his employers for this purpose. 

A restriction, that for some time ,past has been imposed by 
certain of the leading iron and coal masters of South Staffordshire 
on their chartermasters and other influential servants, is now being 
brought into operation in Shropshire. Mr. Beriah Bottield, M.V., 
has given notice that his chartermasters, and others holding office 
under him at his ironworks, must either give up keeping public- 
houses or leave his employ. Another Shropshire firm has even 
improved upon this, and thereby distanced the South Staffordshire 
employers. The company carrying on the Old Park Works, 
Stirchley, have wisely provided refreshment houses for their work- 
men, at which soup, tea, coffee and the like can be had at cost 
prices. At the same places newspapers are on the table for use. 
Several years ago a somewhat similar reform was attempted to be 
carried out by Captain Thorneycroft, son of the late G. B. Thorney- 
croft, at the works of which he is now one of the proprietors, in 
Wolverhampton, but we are sorry to say that their employer's kind- 
ness was so abused by certain of the workpeople that the privilege 
had to be withdrawn. The increase of popular education since 
that time will, we may reasonably hope, have better prepared the 
workpeople of this day for such a display of good feeling on the 
part of their employers. 

The general manufacturing trades of Birmingham and Wolver- 
hampton partake of the condition of the iron trade. Of the two the 
week has wrought a decrease in the number of orders on hand; and 
a more unsatisfactory state of things is looked for if we do not soon 
experience favourable weather for the harvest, so that the country 
iropmongers may be induced to purchase. 

‘To the surprise of all, home failures are not occurring. Itis hoped 
that houses here will be able to abide the severe financial test to which 
they are now being exposed by the suspension of remittances from 
the ‘States, and the consequent tightness of money in other directions, 

The petition of certain creditors to the estate of Messrs. Chapman 
and Grainger, ironmasters of Oldbury, that the petition which that 
firm has filed in the Birmingham Bankruptey Court, on account of 
three alleged preferential payments, and a fraidulent sale under 
value, was dismissed in the Birmingham Bankruptcy Court on Mon- 
day, by Mr. Commissioner Sanders, on the ground that the granting 
of the prayer of the petition would not be the best course that could 
be taken for the interests of the creditors generally. 

A special general meeting of the West Midland Railway Company 
was held in the Guildhall, Worcester, yesterday (Thursday) after- 
noon week, to consider the propriety of granting a lease to the Great 
Western Railway Company for 999 years, of so much of their 
undertaking as is already authorised by Act of Parliament to be so 
leased. Mr. W. Fenton, the chairman, said the agreement 
had been based on the actual receipts of the two companies for the 
year 1860; and after a careful calculation, the West Midland Com- 
pany’s proportion was fixed at 174 per cent of the net receipts, and 
the Great Western at 82} per cent. The traffic and general manage- 
ment of the United Companies were to be taken by a committee 
of eighteen directors of the Great Western, and six directors of the 
West Midland Company. The addition which they would get on 
their nett receipts, over the receipts of 1860, would be something 
like 4 per cent. The agreement was to come into force on the 
1st of July, and West Midland will receive for the Oxford portion of 
their undertaking 13°65 per cent. of the nett receipts, and for the 
other portion, under the working arrangement, 3°85 per cent., 
making the 17} per cent. of the nett receipts. The motion was 
agreed to. This meeting followed immediately after a meeting of 
the Great Western Company, at Paddington, on the same day, and 
was a formal adoption by the West Midland Company of the amal- 
gamation proceedings which took place at that meeting. The amalga- 
mation is not regarded with favour by the majority of the trading 
classes in the West Midland district, inasmuch as it will limit the 
range of railway competition now existing here. A very different 
feeling has been occasioned by the proceedings in the House of 
Commons, on Friday night, when the Cradley Heath and Dudley 
Railway was discussed in committee. During the proceeding 
Mr. W. H. Dawes, ironmaster, stated that he had works near Windmill 
End, and ironstone pits at Westbromwich and in Lincolnshire. He 
was not now able to convey the ironstone to his furnaces, but the 
proposed line would give him every facility for doing so. He was 
an incorporated subscriber, but was willing to take a pecuniary 
interest in the line apart from his business. He had held no com- 
munication with his neighbours on the subject, but he believed the 
project met with considerable support in the locality. Mr. 8. O. 
Blackburn, ironmaster of Dudiey, said his pig-iron works were 
situated on the proposed line. He was danni, in a great mea- 
sure, on distant places for the supply of raw material, and he 
believed the line would be of great advantage. There were upwards 
of twenty furnaces on the proposed line entirely unconnected with 
any railway. They were almost entirely shut out from the Hull 
market from want of accommodation. Mr. George Taylor, land- 
agent to the Earl of Dudley, said that his lordship had 5,000 acres of 
land on the western side of the line, and he was willing to afford 
every facility between the line and his own tramway. Mr. K. Black- 
well, managing director of the New British Iron Company, gave 
evidence of the disadvantages of thepresent want of railway accom- 
modation in the district in which the New British Company's works 
are situated. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Mersey Dock Boarn: The Birkenhead Works—TRamway Trarric 
IN ENGLAND AND FRANCE: Comparative Review for the First Five 
Months of 1861 and 1860 — Resumption or THE OrpNANCE SuRVEY 
iN THE North or ENGuaAnp—Srare or Trave: Shefficld: Leeds 
—AsusTON, OLDHAM, AND Guipe Brinoe Ramway— Reaping anp 
Mowixe Macuines: Paper read before the Newcastle Farmers’ 
Club — Trave or THE Tyne: Coals and Shipping —Scurme vor 
MAKING MANCHESTER A Port: Important Mecting—Sream rrom 
Heat GeNERATED BY GAS — ArHEeRTON CoLLieRIEs Ramway : 
Opening for Traffic—T rx Composina anp Distriputinc Macuines 
—Snoxrer Time Movement among Locomotive Enainemen: Bill 
about to be submitted to Parliament—NortHexn Marrers: Opening 
of the Tynemouth Branch of the Blyth and Tyne Railway: South 
Tyne Pier: New Steam Hammer and Punching Machine: New Izon 
Steamships: Parliamentary Struggle between the North Eastern and 
London and North Western Railway Companies—Clyde Shipbuilding 

Ar their last weekly meeting the Mersey Docks and Harbour 

Board accepted the tender of Messrs. Haigh and Company 

for roof and slide doors to the shed on the quay of the 

branch steam dock, at a cost of £9,150. It appeared that in the 
works committee it had been moved by Mr. Laird that, with the 
view to the more speedy completion of the dock works at Birken- 
head, the engineer be requested to prepare the necessary drawings 











and y wna ea for the masonry at the graving docks at the west 
end of the Great Float, and that it be recommended to the board that 
the said work be let by contract. It was moved, as an amendment, 
that the engineer be requested to report whether he considered it 
would be an advantage to the to let the execution of the 
graving docks and other works by contract. The committee carried 
the amendment by a majority of 6 to 2, and this resolution was 
confirmed by the board. Mr, Boult moved that a return be prepared 
showing the total outlay on the Birkenhead docks and estate up to 
the 24th June next, distinguishing the several amounts expended for 
first cost and interest, works, repairs, buildings, and machinery, 
purchase of land, compensations, or otherwise, and of all liabilities 
depending in respect of the said estate and works, so far as the same 
can be ascertained or estimated; and also of all receipts from the 
said docks and estate of Birkenhead during the year ending 
June 24th, 1861, distinguishing the rates on tonnage of ships and 
goods respectively, and all rents, whether of land, buildings, or of 
goods in the warehouses of the board, or from any other source, also 
the working expenses incurred; and that the same be continued 
yearly until the board shall otherwise determine. Considerable 
opposition was raised to the motion on the ground that it was 
intended, by obtaining such a return, to place the Birkenhead estate 
in an invidious position in respect to the other portions of the dock 
estate, and that the great bulk of the information sought by the 
return would be furnished in the annual return, which would be 
furnished on the 24th June. On the other hand, it was maintained 
that the works at Birkenhead were a great experiment forced upon 
the dock trustees against their will, and that the cost and the result 
of that experiment should be clearly and fairly stated to the public. 
On a division the motion was lost by 15 to 7. 

The half-year has now so far advanced that, in conformity with 
a practice adopted on previous occasions, we have grouped together 
the earnings of the principal lines of railway to the close of May :— 


Traffic in Miles worked. 
System. ae = 
1861. 1860. 1861. 1860, 
Bristol and Exeter ee o. £125,717 .. £129,128 .. 17 .. 17 
Caledonian ee oe +» 247,656 4. 235,219 .. 219} .. 219} 
Eastern Counties . os e» 508,492 .. 508,379 .. 4 «. 499 


Edinburgh and Glasgow e+ 100,353 .. 94,057 .. 142 2. 142 
Glasgow and South-Western ,. 131,721 .. 123,259 .. 183% .. 1833 
Great Northern 3 283 


ee oe ee 9 
Great Southern & Western (I.) 162,103 .. 150,842 ,, 820 .,. 329 
Great Western .. ee ++ 784,755 .. 763,386 .. 583} .. 583} 
Lancashire and Yorkshire +. 753,479 .. T4434 .. soot oe 395 
London and Brighton .,. oo 307,742 .. 288,191 «6 224h ., moat 
London and North-Western .. 1,662,731 .. 1,649,584 ..1,004 .,1, 
London and South-Western .. 356,745 .. 331,840 .. 386} .. 836} 
Manchester, Sheffield, &c. .. 243,962 ., 235,064 .. 173$ .. 1734 


Midland .. ee oe -- 803,638 ., 790,206 .. 614g .. G14 
North British .. oe oe 10,133 . 7 
North Eastern 4. - «+ 771,467 
South Eastern .. ee +» 316,089 . 
South Wales os ee . 
Stockton and Darlington +» 158,088 . 
Taff Vale .. oe ee +» 100,215 . 96,038 . 
West Midland .. ° ++ 143,972 .. 140,006 .. 162 .. 158 

These figures show a total of £8,451,972, acquired this year on 
6,959 miles of railway, as against £8,210,412, acquired last ‘year on 
6,846 miles, or £1,214 11s. 4d. per mile this year as against £1,199 6s. 
per mile in 1860. This exhibits an increase of 1°25 per cent., and is 
satisfactory, so far as it goes, proving as it does the buoyancy of the 
railway system in spite of all the blundering from which it has 
suffered. But if we turn to France, where some check is imposed 
on reckless competition and worthless extensions—while all the 
lines of the country have been consolidated, with four or five excep- 
tions, into six great systems—we shall find a very different state of 
things :— 

Traffic in Miles worked 


System, r —_.. 
1361. 1860. ~ 1861. 1860, 





Eastern o ee o- £084,714 .. £873,763 .. 1,057% .. 1,041 
Orleans .. os +» 1,041,680 .. 915,086 .. 914 e oat 
Paris—Mediterranean ., 1,964,016 .. 1,611,493 ., 1,201 .. 1,160 


Western .. oe oe 740,412. 703,987 .. 752 oe §=— 753 


Northern oe +» 903,087 .. 876,200 ., 618} .. 500} 
Southern .. os ++ 436,923 ., 352,650 .. 484) .. 4914 
Lyons and Geneva ee 97,374 .. 81,429. 143 «- 143) 


These figures which, it should be observed, extend over four or five 
days less than that covered by the English returns, show a total of 
46,168,211 acquired this year on 5,182 miles, as against £5,415,158 
acquired last year on 5,092 miles, or £1,190 6s, 3d. per mile this year, 
as against £1,063 9s. 3d. per mile in 1860—an increase of 11°95 per 
cent, It will be said, > that the commercial situation of 
England has this year been far from favourable to the growth of 
tratlic, and no doubt some allowance should be made on this account, 
but there has also been a good deal of uncertainty and uneasiness in 
Paris circles. The fact,is, that the Government of Napoleon I1L.— 
and in France the Government is all in all—is sedulously carrying 
out the Bordeaux programme of Oct. 9th, 1852, when the modern 
Man of Destiny, who, in this respect, at any rate, has been fidéle a son 
serment, said:—“ We have immense waste territories to cultivate, 
roads to open, ports to dig, rivers to render navigable, a system of 
railroads to complete; we have opposite to Marseilles a vast 
kingdom which we must assimilate to France ; we have to bring all 
our great western ports into connection with the American con- 
tinent by a rapidity of communication which we still want.” And 
the fact also is that Frenchmen have planned their railways with 
amar and turned them to the fullest possible account when 
executed, 

The ordnance survey, interrupted last year by bad weather, and 
the preparation of plans for the defence of the country,'is now being 
again prosecuted in Scotland and the north of England. 

Some firms in Sheflield are in receipt of good orders from the 
principal countries of Europe both for steel and manufactured 
articles, and rather a more hopeful feeling prevails as regards the 
future. Considerable Spanish orders for general goods continue to 
be forwarded to Sheffield. The advices from America are dis- 
couraging, business being almost entirely suspended in the States, 
except as regards preparations for war. The principal steel houses 
have heavy orders for implements required for war purposes, such 
as steel for rifle and gun barrels and tools used in fortifications. The 
home trade exhibits no signs of improvement. The Leeds Chamber 
of Commerce speak cheerfully, in their report for June, of the iron 
and machine trades of that district :—“ The iron manufacture of this 
district continues in a very satisfactory condition. Home firms have 
been very busy during the whole of the present month, and there 
are extensive orders on hand. In the different departments of the 
machinery and tool trade all hands are very fairly employed, and 
are working full time. The locomotive engine manufacturers are 
fully employed, and the prospective demand seems likely to con- 
tinue steady for some time to come. This branch is again on the 
increase in this town. The cut nail makers have not generally had 
that pressure of orders before them as reported some time ago, but a 
fair amount of business has been done.” 

On Saturday a train was run on the Ashton, Oldham, and Guide 
Bridge Railway from Guide Bridge to Oldham. ‘he train eon- 
sisted of an engine and two carriages containing several of 
the leading promoters of the undertaking in connection with 
which Mr. J. G. Blackburne is engaged as engineer. The 
train left Guide Bridge station shortly after twelve o'clock, and 
proceeded slowly so that the gentlemen interested could view the 
line to Park Bridge, where it stopped, and the passengers alighted 
and inspected the great viaduct, the heaviest piece of work on 
the line, and almost completed. They then re-entered the train 
and proceeded to Oldham, where they viewed the site of the station 
(which is in course of erection), and completed the inspection by 
examining the lines at the station where it wiil join the London and 
North-Western station at Mumps. One line of rails is complete 
from Guide Bridge to a short distance of the intended station at Old- 
ham, and the other line of rails is laid down for the greater part of 
the way. 

An interesting paper on reaping and mowing machines was read 
before the Newcastle Farmers’ Club on Saturday, by Mr. J. Wilson, 
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of Woodburn, on reaping and mowing machines. Mr. Wilson was 
at much pains in tracing former attempts at reaping down to the 
invention of the famous Hussey in 1833. The earliest proposal for 
a mechanical reaping machine in Great Britain appeared to be 
described in Arthur Young's “ Annals of Agriculture,” in 1785, 
the Society of Arts having two years previously offered a gold 
medal or a premium of £30 for a machine for mowing or reaping 
grain crops. This was taken up in 1785 by Mr. Capel Lofft, who 
combined the principle of rippling with that of reaping, leaving the 
straw to be collected at leisure. Referrring to the most popular 
reaping machines of the day—after tracing the historical branch of 
the subject at considerable length—Mr. Wilson divided them into two 
classes—first, self-delivering machines, including Bell’s, Burgess and 
Key’s, Lord Kinnaird’s, Brighan’s, Adkins’, Samuelson’s, &c., secondly, 
manual delivery machines, including Cuthbert’s, Trotter's, Wood's, 
Gardner and Lindsay’s, Kemp’s, Murray and Nicholson's, Dray’s, 
Stokoe’s, Gibson’s. As regards the first class of machines, Mr. 
Wilson remarked that Bell’s implement was not nearly so popular in 
England as in Scotland, where it was extensively used; but wher- 
ever he (Mr. Wilson) had seen it at work, he had invariably 
been of the opinion that the man at the helm did not enjoy a 
sinecure, especially when working on ridge and furrow. Its price 
was £40. Burgess and Key's machine was an improvement upon the 
original M’Cormick, by the addition of the Archimedian screw and 
other parts. It was self-acting, cutting and laying the corn ina 
continuous swathe, at the rate, upon an average, of 1} acres per 
hour. He thought, after having cut upwards of 700 acres of corn 
with that machine, he might fairly claim a right to say a word in its 
behalf; and he unhesitatingly gave a preference to Burgess and 
Key’s machine for large farms over any other that had yet been 
brought before his notice. Lord Kinnaird’s machine consisted also 
of M’Cormick’s cutting parts, with the addition of his lordship’s 
patent delivery, which was by means of endless bands passing over 
a smooth surface, similar to Bell's. This machine required only to 
be more extensively introduced to be appreciated, as it was in every 
respect what was required by a tenant farmer, viz., effectual and 
durable. It would be exhibited at Leeds in July, where, he had no 
doubt, it would meet with a large share of admirers. Mr. Gibson, 
of Neweastle, was this year bringing out a machine which might be 
called a “semi self-delivery,” inasmuch as it required a man to 
ride on the machine to drop the rake in a proper position, so that it 
might afterwards sweep the corn off the platform by mechanical 
force. In the manual delivery class Cuthbert’: machine might be 
said to stand pre-eminent, being an improvement on the original 
Hussey, by making the drawing wheel of larger diameter, and thus 
avoiding the liability to sledge on soft lands, or choke when running 
into a furrow. The department of mowing machines might be said 
to include two at the present time in England, namely, Wood's, and 
Burgess and, Key's. The former was a nice machine of light 
draught, and gave general satisfation. The latter, however, was 
more generally used, being more simple and durable. Although 
the circumstances under which the reaping machine had operated 
were exceedingly uncertain and variable, yet there were some more 
favourable to its success than others. These were a regular and 
standing crop, a thorough drained land, and a substantial levelling 
of the surface, an absence of water-cuts and furrows, as well as of 
Jarge stones, properly prepared land, by rolling, ke. By a careful 
observation of these points the chief obstacles to reaping by machi- 
nery might be removed. ‘Too much should not be expected from 
reaping machines, but they ought to be considered as a great means 
of assisting the farmer in securing his crops within a reasonable 
time, without making him entirely independevt of labourers. The 
necessity which so long existed for a reaping machine arose from a 
combination of circumstances, such as the simultaneous ripening of 
most of our grain crops, the increased breadth of our arable land, 
with an increased acreable produce, the migration of our labourers 
from the agricultural to the manufacturing districts, the constantly 
increasing emigration to Australia and other colonies from Ireland, 
whence they used formerly to receive a regular inundation of reapers, 
and the consequently enormous wages during harvest. The 
advantages of the use of a reaping machine, then, were self-evident 
in lessening the expense of the farmer in the harvesting of his crops, 
whilst the labourers were at the same time receiving fair wages ; in 
perforiuing the work at the proper time and in a superior manner, 
with the usual staff of labourers employed on the farm; in the 
saving of corn from shaking; in an increased quantity of straw, 
from low cutting; expedition in the general routine; the more 
rapid process of drying, therefore putting it into condition for 
stacking in a much shorter time than by the old system, and hence 
allowing less risk of injury from unfavourable atmospheric influences. 
The flail had received its doom, and been superseded by the thresh- 
ing machine; and the sickle would soon follow in its wake and be 
unknown to the new generation. 

The steam coal trade of the Tyne is tolerably active, but the 
demand for other kinds of the black diamonds is dull. On the Wea 
things are reported to be worse in this respect than on the Tyne. 
Some returns recently issued with regard to the coal and shipping 
trades show that in 1859 and 1860 the exports of coals to foreign 
countries were 7,050,388 tons; cinders, 247,761 tons; culms 
13,683 tons; and patent fuel, 90,743 tons. The quantity of coals 
taken coastwise into the port of London in 1859 was 3,299,170 tons; 
and in 1860, 3,573,877 tons; and by inland navigation and land 
carriage, 1,210,776 tons in 1859, and 1,499,899 tons in 1860. France 
was our best customer for coals in both years, having taken, in the 
former, 1,391,009 tons, and, in the latter, 1,352,062 tons. Our next 
best customers were Denmark, Hamburgh, Spain, Italy, Prussia, 
Russia, Sweden and Norway, and Holland. The total declared 
value of coals and coke exported in 1859 was £3,270,013; and in 
1860, £3,316,281. With regard to the tonnage of the vessels entered 
inwards and outwards at the chief ports of the United King- 
dom, the Neweastle Chronicle says:—From_ these figures we 
learn that our own “coaly” river, the Tyne, stands second upon 
the list in point of outward clearances. Liverpool is before us, but 
we surpass London in the total amount of tonnage, both foreign and 
coastwise, cleared out of our river. We at the same time SUrpass 
both Liverpool and London, and all the other ports in the United 
Kingdom in the amount of tonnage cleared out of the Tyne coast- 
wise. Indeed, as regards the coasting trade, the Tyne ‘s the first 
port in the kingdom. While we note from the return tue steady 
increase in the trade of the Tyne, we regret to notice the decline in 

he trade of its sister river the Tweed. Poor Berwick seems doomed 
to decline. The amount of tonnage cleared outwards from the 
‘Tweed last year was only 16,108 tons, and the amount cleared 
inwards was 31,406 tons, Stockton, which is the next port to 
Berwick, cleared outwards in the same time 332,374 tons, and 
inwards 95,513 tons. The people of ‘Teeside have preferred iron, 
coal, and manufactories to salmon fisheries, and have progressed in 
consequence, The aristocratic landowners of Tweedside have 
preferred fisheries to manufactories, and have gone back in 
consequence. The return gives us further information. From it 
we learn that there were last year 718 sailing vessels and 26 steam 
vessels, forming an aggregate of 172,784 tons wrecked in the 
year 1860, belonging to the United Kingdom, ‘There were 75 vessels 
incasuring 12,668 tons broken up, and 835 timber, and 181 iron 
vessels, forming a total tonnage of 201,968 tons, registered as new 
ships during the same year. New vessels were built in the United 
Kingdom last year to the following extent, viz. :—Sailing vessels, 
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timber, 112,097 tons; iron, 13,554 tons; steam vessels, timber, 
2,391; iron, 51,363. In the British possessions there were also | 


built 647 sailing vessels of timber, measuring 105,554 tons, three 
steamers of timber, measuring 220 tons, and one of iron, measuring 
nine tons. 

An interesting and important meeting convened by circular was 
held on Friday, in the mayor's parlour at the Town Hall, Manchester, 
for the purpose of obtaining such a modification of customs regu- 
lations as will aliow of a direct importation and exportation of goods 
to and from Manchester, and in fact make Cottonopolis a port. Mr. 
W. Gibb, the prime mover in the matter, stated that the subject had 
for many years occupied the attention of gentlemen in Manchester. 











Some twenty-five yearssince Mr. Hedley broughtforward a project for 
the construction of a shipping canal, with thissameobjectin view. He 
was largely supported, an did not succeed, though had the Limited 
Liability Act then been in existence, he (Mr. Gibb) believed that 
the scheme would have been carried out. A few years afterwards 
another meeting was held, to consider the propriety of deepening 
the river Irwell so as to obtain the same object. He had wondered 
that this scheme had never been carried out, because he knew that 
eminent engineers, Mr. Cubitt, of London, and Mr. Fairbairn, of 
Manchester, amongst the number, had given in a most favourable 
report. However, like its predecessor, it fell to the ground. The 
proposal he had now to lay before them was much more modest in 
its pretensions. It was simply that they should seek permission to 
tranship their goods into lighters without incurring those charges to 
which they were now liable through being unshipped at Liverpool. 
This system of transhipment was practised in many other places. In 
the Thames, for instance, when sufficient depth of water could not 
be obtained to bring vessels up to London, the goods were 
transhipped into flats and sent up the river. In the Clyde the same 
plan was adopted, and also in the Dee, at Chester, where at present 
goods might be taken out at the mouth of the riverand sent up direct 
to Chester. He need hardly say that if this system could be applied 
to the Mersey, it would be of very great importance to Manchester. 
He had been favoured with a statement of the amount of cotton im- 
ported into Liverpool in the year 1860, and which amounted to 
3,168,669 bales, and making allowance for the bales re-shipped or 
sent away to other ports, it was calculated that 2,537,153 bales of 
cotton came into Semniie in the year 1860. The dues alone 
upon this quantity would amount to a considerable sum, and, 
together with the charges for landing, carting, and forwarding to 
Manchester, he thought he might safely say that each bale cost 1s. 
in charges before it arrived in Manchester. He estimated that the 
amount paid in this way would be equal to £1,250 a week, or 
£65,000 for the whole year. He was not so sanguine as to suppose 
that if the proposal now before them were carried out that the whole 
of this cotton would come up here; but there were a large number 
of persons who imported their own cotton, and he wanted to 
give them the chance of bringing their cotton here free of dues. He 
was quite satisfied that the calculations with regard to cotton 
would be borne out with regard to other articles. If they 
could get the Lords of the Treasury and the Customs 
to grant their request, they would make Manchester a port. 
With respect to bonded goods, they might receive some 
opposition, but as to other goods little could be said against them. 
They must expect a strong opposition from Liverpool, but that they 
must get over as best they could. The town dues were now 
transferred to a board called the Upper Mersey Board, therefore the 
corporation of Liverpool would not have much to say against them, 
but they would have a very great opposition from those who had 
been in the habit of forwarding goods, It was resolved to me- 
morialise the Lords of the Treasury as proposed. ‘The proposition 
sounds very smoothly, but are its advocates quite sure that they would 
save so much as they calculate? Would not warehousing at Man- 
chester cost something as well as at Liverpool? Is no regard to 
be had, either, to vested interests in connection with the Liverpoo 
docks ? 

On Monday an invention patented by Mr. Arthur Jackson for 
applying to engines steam generated by gas heat was tried at Messrs. 
James Taylor and Co.’s, Britannia Works, Birkenhead. The engine 
to which the apparatus was attached was one employed for hoisting 
purposes. The results obtained are stated to have been satisfactory. 

The Atherton Collieries Railway has been opened for tratflic. 
Atherton has pow became the centre of an extensive mining and 
manufacturing district, and has a population within a radius of 
about four miles of 30,000 persons. The short line of railway 
just opened starts from a point in Atherton near the Father 
Pit. It then passes the Aldridge Colliery, where there is a 
network of shunting rails; and, after turning an easy curve, 
goes by a straight line to the terminus at Bedford. On the 
road, the line intersects the Bolton and St. Helens turnpike, passes 
the back of the Leigh Union Workhouse, through a part of Ather- 
ton Park known as the Avenue, and, before entering Bedford, goes 
through a tunnel nearly 400 yards long. The length of the line is 
about two miles anda half. At Bedford it meets with the Bridge- 
water Canal; and a dock or basin has been formed, which will 
accommodate a perfect fleet of canal craft of very large tonnage. 
By the provision made the company can conveniently ship 1,000 tons 
of coal a day, 

Messrs. Childs, of Bungay, Suffolk, have introduced a composing 
and distributing machine into their printing office, the invention of 
a Mr. W. H. Mitchell, a settler in the United States. The machine 
for composing somewhat resembles a pianoforte. ‘The type is placed 
in rows above small boxes at the ends of keys. Each touch of a key 
opens a valve, and a type drops down upon a revolving tape, of 
which there is one for each letter, and the whole of these have their 
motion so regulated as to deposit the letters, in unison with the 
movement of the keys, upon a general traverse tape which carries 
them to a composing stick, where they are arranged in proper lines, 
ready to be lifted by hand, and placed on the galley for adjustment. 
When adjusted, the type is taken off in lines, by a peculiar clasp 
composing rule, and properly arranged in columns. The distributing 
machine is quite neat and small. The types are placed in a long 
channel, aud carried forward to a vibrating finger which trips each 
separately, and makes it drop into a proper groove in a revolving 
ring below, from which each letter is stripped off and conducted into 
its receiving plate, ready to be placed in the composing machine, 
Two compositors are at once employed in a setting-up machine, as, 
whilst one is adjusting his composed type, the other is setting 
up copy. 

The agitation among the locometive engine drivers for shorter 
hour is still actively sustained. On Sunday, ata meeting of the 
central committee of the men, held at their club-houses of labour in 
Manchester, a copy of the bill which itis proposed to present to Parlia- 
ment was submitted for consideration. The preamble of the bill 
sets forth that legislation with a view to the limitation of hours is 
necessary, as well for the protection of the public from accidents 
as for the advantage of the men. The clauses propose to bind rail- 
Way companies, under a penalty, not to employ enginemen more 
than ten hours per day, and it is made illegal, also under a penalty, 
for the men on their part to work for a longer period. The time of 
the men is to be reckoned from arrival at to departure from their | 
engines, and provision is also made for unforescen casualties where 
the ten hours will of necessity become exceeded, in which case 
extra payment is required to be made, The clauses were discussed 











seriatim, and directions were given for the immediate introduction 
of the bill into the House of Commons. In the course of the dis- 
cussion it was stated that efforts had been made to create disunion 
in the ranks of the men, but that these efforts had proved futile, 
except in a few rare and unworthy cases. 


Several miscellaneous matters of interest in the north must not be 
dismissed without notice. The Tynemouth branch of the Blyth and 
Tyne Railway has been opened for traflie. ‘he contractor has put a 
number of new wagons on the South Tyne pier works at South 
Shields, A second jetty is also being run out into the Narrows, and 
the works are altogether being prosecuted with vigour. A steam | 
hammer and punching machine, the invention of Mr. R. Robertson, 
master boiler smith, at Tudhoe Ironworks, has recently been adopted 
at that place. It is found to work with great precision in heading 
and swaging bolts from 4 in. to 2 in., the weight of the blow being 
equal to 8ewt. A speed of 300 strokes per minute has also been 
attained. In three minutes the engine can be changed into a punch- 
ing machine capable of punching g-in. boiler plate, pressing nuts from 
} in. to Lin., &e. It can also make washers of every description. 
An iron screw schooner has been launched from the building-yard 





of Messrs. Leslie, of Hebburn. Messrs. Valmer Brothers have 
launched from their Howden yard an iron screw collier named | 
the Sir James Duke. She is 1,000 tons | 


burthen, and is one 
of three new sbips of the same size which Messs. Palmers | 


are building for Sir James Duke and some other gentlemen, 


his partners in the affair. The second of the three new 
steamers which will shortly be launched is to be called the 
Hawthorn in honour of the distinguished firm of Messrs. R. and W. 
Hawthorn, who will engine all three vessels. An important railway 
battle has been proceeding during the last ten days before a House 
of Commons’ committee with regard to the proposed Newcastle, 
Derwent, and Weardale line, the object of which, besides providing 
local accommodation, is to secure a new independent route 
between Liverpool and Newcastle. The contest is a struggle 
for traffic between the North-Eastern Company, on the one hand, 
and the London and North-Western on the other. Among a cloud 
of witnesses examined in favour of the project have been Mr. 
Hodgson Hinde, Mr. Alderman Hodgson, of Gateshead, Mr. 
Alderman Ormiston, of Newcastle, Mr. Dyson, Mr. Charles Attwood, 
a partner in the Weardale Iron Company, Mr. Brockdale, Mr. A. 
Hopper, mining engineer, Mr. Greenwell, &. To give even an 
analysis of the evidence of these gentlemen would occupy too much 
space. We may, however, give a sentence or two from the examina- 
tion of Mr. Attwood, who stated that the average make of pig iron 
by the Weardale Iron Company was about 40,000 tons a year. 
Being a period of depression, the present make was under the 
average. The average annual consumption of coal at Tow Law was 
70,000 tons, and coke 60,000 tons. They also consumed about three- 
sixths of a ton of limestone to each ton of iron. There were about 
900 persons employed at Tow Law, with 506 miners at Stanhope. 
The present route between Tudhoe and Tow Law is inconvenient, 
and attended with vexatious delays. The new line traversed a coal- 
field for nearly the whole of its length. It was of importance to the 
Weardale Iron Company to get hematite ore readily to Tow Law, 
and especially to Tudhoe, and the new line would place that within 
their power. There were six blast furnaces at Tow Law, of which 
three were in blast, and eighteen at Conside, of which nine were in 
blast. This evidence will give an idea of the nature of the testimony 
adduced as regards local advantages likely to be secured. ‘The com- 
mittee to whom the bill stands referred will probably not announce 
their decision before the close of the current week, 

From Glasgow we learn that Messrs. John Reid and Co. have 
launched a fine screw steamer of 300 tons named the Maharaj, built 
for a company in Bombay and to be employed in the Indian coasting 


trade. The Maharaj is now being fitted with engines of 40-horse 
power. The Scotia, intended to supplement the Cunard line between 


Liverpool and New York, is all but ready for launching from the 
building-yard of Messrs. Napier, at Govan. The Black Prince is 
progressing rapidty with her fittings at Greenock, and the engineers 
expect to have the steam up within a month. 


PRICES CURRENT OF METALS, 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Staffordshire Forge Pig 
(all Mine), at the f » 38100 
Works, L. W.,nom 
Welsh Forge Pig (all ® 4 
Mine), atthe Pors..g » 2 5° WRMR AME cocecnie acs. ; see? 
Acadian Pig, Charcoal... , 7100 ,, Do at Newport, Is. pr bx les: — ps 
Scotch Pig, No. 1, ee 2176 | Do. at L’poot, tid, si - vd 
London .....eceee ” ” | CANADA, Plates ......pr.tn 12 0 0 uh 
QUICKSILVER ......prbt. 7 00 9 





Rats continue as last reported, and but few orders afloat. 

Scorcn Pig-1roN.— A fair amount of business done this week, at from 
48s. to 48s. 3d., and the market now closes in Glasgow at 48s. 43d., at which 
business was done in Mixed Nos. Warrants f.0.b. there. 

SretTsr has given way 5s. per ton. The stock on the Ist inst. was 
4,878 tons, showing an increase of 753 tons since the Ist of last month. 

Coprek in fair demand. 

Leap dull of sale at £20 12s, 6d. for best English pig, and £21 15s. for 
W.B. (in London). 

Tix. —Moderate inquiry for English. Foreign continues inactive. Banca 
nominally quoted £126 and fine Straits £122 to £123 per ton, 

MOATE AND CO., 65, Old Broad-street, London. 

June 6th, 1861. 





TIMBER. 















1861. | 1860. | 1861. 
4s £38), Perlead—z4.268/f£ 8 £6 
15 ;11 1013 10 | Yel, pine, per reduced C. 
3 354 Canada. Ist quality 17 1019 0/171019 0 
Ss 6 3 320 815)! 2nd do .. 12 013 0 | 121013 0 
el. 5 0 5 5 0 6 © | Archangel, yellow. 14 015 0/14 015 0 
Quebec, oak, wnite 5 0 510! 5 0 5 10 J ersby. yel. 12219 1310/13 014 0 
.4000, 40410 9101010! lo @ 1010 
ov 0000 10 015 ©|} 10 015 0 
elm .. 31) 415) 3810 416 % yel... 10 01210) lo 013 0 
Dantzic, oak .. 310 6 0, 310 610 white 91011 0 910110 
fir.. 30 4 0) 215 4.0 = Gefle, yellow .... 11 01310 11 013 0 
Memedl, fir 310 4 0) 3 5 4 5! Soderhamn ... .. 11 V1lJ1l0) 11 012 6 
Riga.... 310 315) 315 © © | Christiania, perC l 
Swedish .......... 2315 3 0, 3lv 215 12 ttby by 9-22 024 6 22 0 260 
Masts, Queb.rdpine 5 0 6 ©; 608 Stevcccee yellow Y 
yl pine 5 0 6 0 56070 Deck plank, Dnts 0414 0 
rdpineO 6 0 «| 0 OO 0 per 40 fu 3 in. 151 6 
Lathwood, Dantz,fma6 © 7 0, G10 710 | Staves, per standard M 
St. Peters. 09 vivWwl Quebec, pipe .... 00 0 550) 50 0 600 
Deals, per C., 12 ft. eee | ees puncheon I6 v 180 1s 0 wo 
H ebec s 215 y »y 1510 jaltic, crow! > 
Quebec, wht spruce]5 0 19 = oo aa =e 170 0.180 0 200 0910 0 


St.John,wht.sprucels 0 7 iol, _ : 
SCOTCH PIG IRON REPORT. 
d 


Ss. 


No. 1 Gartsherrie .. .. 54 3 f.o.b Glasgow. 
» | G.M.B. o oc @E «ws do, 
Do. ow 8S do, 
M. Nos. Do. . @e « do. 
WARRANTS. 
a ¢, 
ate : Cash prompt, .. .. 48 6 per ton. 
— No, 1 and fi mo.open, .. .. 48 9 do. 
oo G. y B 2 mos., ,, os Oe Be 
ere 3» » oo oe 49 3 do. 


MANUFACTURED IRON, 


2 s. d. 
Bare, Govan .. o « oo 715 © 
» Common iat wt @ Od 
Drumpellar,Common., .. 7 0 0 
Do. iM sc co co 8 ZS 
Plates and Sheets .. .. .. 10 0 0 
tai ee ee ° oo ¢ 60 @O 
eo 6 «ow 8 eS 

oo co co co of SIT 6 Nett cash. 





Giascow, 5th June, 1861. 
Since our last the pig iron market has been firm, and a large business 
done as high as 48s. 7d., cash ; these last few days have not been so good, 
48s. 4d. taken, which is now the nominal price. 
For shipping iron there is a good demand, and exports were last week 
16,399 tons, against 12,213 tons in the corresponding week last year. 
Suaw, Tuomson, and Moor, Metal Brokers. 

















1861. 


THE NEW BRONZE COINAGE. 

In one of the series of papers on the general coinage of England, 
which, under the title of “ A Century of Coining,” recently appeared 
in our columns, it was promised that a supplementary chapter should 
be added on the bronze coins which have lately been issued from the 
Mint. That promise it is now our intention to redeem, It is pre- 
sumed that no one will feel disposed to dispute the fact that the time 
had long since arrived when the state of the copper currency of the 
kingdom de mnande dl its complete re-casting. The great bulk of it 
had indeed, for many years past, been rv duced, by active circulation 
and wilful ill-usage, to a state of debasement which made it at one 
disgraceful to the country of its birth, and excessively inconvenient 
to those through whose handsit passed. It was not till 1857, however, 
that the “ proper authorities” deemed it necessary to take any ste ps 
towards a reformation of the nearly worn out money. On the 30th 
of July, of that year, and in obedience to a summons of the Decims ll 
Coinage Commission then sitting, Dr. Graham, Master of the Mint, 

gave very important evidence in ae of a new bronze coinage, 
tle commenced by setting forth the very amomi vous condition of the 
inferior metallic currency as regarded the proportionate weight of 
the individual coins composing it, and giving in a tabular form the 
quantity of each denomination the n in existence. As the table fur- 
nished by that gentleman may be taken as authoritative and exact, 
it will be well to transfer it to our columms before proceeding with 
the subject we have now more especially undertaken to illustrate 
Dr. Graham gave the commissioners the following returns dating 
from 1797, and corrected to the day of his examination :- 


June 14, 




















No. of pieces 


No. of pieces No. of pieces oo Value £ v 


Denomination 








of Coins. issued re-melted. circulation. Tons 
| 

Sannaes 
st . a } 722,200 — 6,000 37 
Penny -- | 121,803,144 7,112,160 | 114,690,984 477,810 2,135 
Halfpenny | 276,778,817 14,224,520 | 262,554,497 546,900 2,441 
Farthing .. | 99,956,004 = 99,956,004 | 104,100 464 
Half-farthing | 16,438,176 _ 16,438,176 68,500 306 





1,203,300 6,371 





515,698,341 21,336,480 | 494,361,861 





Of the above it may be remarked that the highest and lowest 
denominations named had virtually disappeared from circulation 
long previously. The twopenny pieces, although not re-melted, 
had existed in collections or in private hoardings only, and the 
half-farthings, repudiated with disdain by the traders of the United 
Kingdom, had found a home in the Island of Ceylon, and some other 
distant colonies. The Master of the Mint further showed th: it among 
the number of pence, halfpence, and farthings, so far as weight was 
concerned, there existed four legal varieties, and that the diffe rence 
of intrinsic value between these amounted to 46 per cent. 

After a considerable amount of further information had been 
conveyed by the above-named gentleman to the commission, 
he stated that abroad, and more particularly in France and the 
United States of America, important changes had been lately made 
rd to the subordinate coin: These changes had in all 
been in the direction of a reduction of the we of the 
particular coins in use. So far from public inconvenience havi 
arisen from the alterations it was shown that they were very 
popular. It is not necessary to trace any further, perhaps, 
the interesting statements of Dr. Graham; but in justice 
to him we shall transcribe that particular portion of his evidence | 
which has reference to the advantages likely to arise from a 
substitution of a coinage of small pie ‘ces of bronze for one of larg 
pieces of copper. In answer to a question put by Lord Monte: 
Dr. Graham stated that “ Bronze has numerous advantages 
over copper, of which the preservation of the coin in a better 
condition is one; among its other advantages may be mentioned 
that in consequence of bronze coins being much harder than coins 
of copper, the former can be struck thinner than the latter, so that 
lightness is attained without an inconvenient sacrifice of size. 
Bronze coins also preserve much better the fine lines of the en- 
graving, which is a protection against forgery, as well as recom- 
mending them as works of art. In reference to counterfeiting, 
bronze is found to have another advantage in the circumstance that 
spurious coins cannot be coated by the electrotype process with a 
mixed metal having the composition of bronze. Bronze also, as a 
coining material, falls better into the routine of Mint operations, 
for in coining copper the waste metal, after cutting out the bli anks, 
requires to be sold; it cannot be conve niently dealt with in a Mint; 
whereas the waste metal, or “scissel,” as it is termed, of bronze, 
udmits of bei ing re-me ‘Ited in an ordinary furnace on the spot, and 
used over ag y 

There is no doubt that with a commission composed of friends of 
the decimal system of coinage, or of persons not prejudiced against 
it, the argume - adduced by many witnesses during the year 1857 
would have had sutlicient weight to have induced a re port favour- 
able to that system. But as at least two out of the three members 
of the commission of that year—namely, Lord Overstone and 
Mr. Hubbard—were notoriously opposed to any such arrangement of 
the coinage, and Lord Monteagle retired from it before a report was 
d to at all, it is not extraordinary that the decimatisation of our 
was not reconnnended with its reformation. 

It was some months after the dissolution of the nor-decimal coin- 
ve commission before the Government seriously took up the idea of 
remodelling the inferior currency in any way. At last they “screwed | 
their courage to the sticking >? ” however, and determined upon | 
doing it. ‘The first question to be determined on was that of the | 
material to be used, and as the Emperor Napoleon ILI. had been so | 
good as to demonstrate for the Government the superiority of bronze 
by having employed it largely in a new centime coinage in France, 
that que stion was soon answered. Bronze of : composition identical 
with that in use in the Mint of that country it was accordingly 
arranged, nem con, should be the metal used. We suppose thi 
the precise nature of the mixture of metal employed by our 
neighbours, and subseque utly by ourselves, is pretty generally 
known, but still it is necessary to the making of this article complete 
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that it should here be ven. The ingredients used in the new 
bronze coinage, therefore, it should be stated, are :— 

Copper .. «co ce e¢ se 8 se 0 08 ce 0 95 pxu 

i ee se «6 66 8 s¢ eo oe @6 te a6 i | 

ZINC... <0 ce se . oo ° =e 66 we e 1 part. 
Well, this point arrai ail two very knotty ones oniniatl to be | 
cousidered—the designs and the sizes of each denomination. ‘To 
Mr, Leonard Wyon application was made as to the first, but with | 
th. understanding that on no account was the emblem of Dritannia | 


« dispensed with. 

onsidered, and strongly urged by several members of the 
Ministry, that to supplant Britannia in the new coinage Regge bn 
to adinit that England renounced the sovereiguty of the , and, in 
fact, constitute an act of the deepest nations “humilia tion. Some 
Majesty linisters held | pinions, 











in loftier positions than her 


itis said; and,at any rate,it was determined that the on any, i 
clad lady who, through “summer's heat and winter's cold,” lad 
incd—since Charles I]. put her in that position—her seat on 


i} 


leak 


ain * till 
ns as 





the rocky and b shore of England, should there re 
Tr. Wyon eventt uly furnished such 
f, and introduced on the reverse of the 

the lighthouse and ship whi 
ssary to describe the design 
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her orders.” 
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the pieces were decided by Master of the Mint, and they were 

respectively i— 
Penny © 08 ©@ 08 ©8 ce ee + 48 ee we oe) Lyin 
Halfpenny oo 46 O68 36s we 40 <2 6s oe te ee | ws 
Farthing .. ee ° Os », 





\ remarkable coutrast to ihe a L copper coins as regard ed lightne: 





THE ENGINEER. 


Of the weights of the coins, it may be stated that the same official 
gentlemen, in conjunction with the Chancellor of the Exchequer, 
decided them, and they are as follow :— 








48 = l1lb. 
S0 == 4, 


oc 1D = ,, 


Penny .. . i a ee oe ee a ee. Oe ee 
Halfpenny “o 62 9S s6 en Se Se 86. 60 oo 2 


DE ds ts oa Se a ee ae ee 


Thus at length by so “ gradual steps and slow” that the public grew 
tired of the delay, the artistic and mechanical details were all 
agreed upon, and the engraver and the engineer of the oa arg 
themselves to their several duties. In the month of August, L860, 
the first bronze coin was struck at the Roya! Mint, and it was soon dis- 
covered at that establishment that the execution of a bronze coinage 
Was a much more complex and diificult task than one of 









gold, silver, 
The metals, which it was foretold would wear so admi- 
greatest amount of 
The cast-iron 
nearly as 





or copper. 
rably in the shape of current coin, showed the 
to being converted into that useful form, 
rolls which were chilled on their surfaces, and therefore 
hard as steel, were quickly 
obdurate and stubborn metal. The cutting punches of finely 
tempered steel were constantly failing, the annealing processes had to 
be completely re-arranged to meet the peculiarities of the mixed 
metal, andlast, though far from least, the dies which were intended to 
imprint the efligies and superscriptions on the new money broke in 
the ordeal as rapidly as they were put into the In short, 
there appeared to be a fatality in connection with the whole 
Experiments were made, and the practical experience of her Majesty's 
coiners was brought to bear upon the conduct of the coinage, and at 
last success to a great extent followed. 

Upwards of one hundred millions of coins of bronze have 
issued by the Mint up to this hour, whilst Messrs. James Watt and Co., 
of Soho, who have erected a large mint on their own works, 
are adding to that number daily. The firm in question experienced 
all the difficulties of the Mint in an exaggerated form, and it was 
several mouths before they could make any progress with their con 
tract. 
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PROGRESS OF STEAM SHIPPING. 

THE astonishing development of steam shipping of late years 
is well ‘lustrated in some statistical particulars which we have 
now at nand. Thus, in the last 18 years, as will be seen by the 
following table, 2,306 steamers of a total burthen of 600,071 tons 
have been built and registered in the United Kingdom :- 








Year. Steamers built, Tonnoge, 
1813 ee ee ee 46 oe _ ro 6,129 
Is44 ve - eo 65 os = i 6113 
1845 on on oe 65 ee . ee 10,894 
1846 os oe - 77 ee ee oe 15,956 
1847 oe ee -- 108 ee a“ ee 16,170 
1848 oe ee oe . ° oe 
184) a +e ee ee os ee 
-* - “* Poe * 
ee oo os oe ee 33,003 





53,796 


The most noticeable feature in these figures, apart from the increase 
in the number of steamers constructed—which attained its maximum 
in 1855, the trade having since been in a comparatively languid 
state—is the relatively more rapid augmentation of tonnage. ‘Thus, 
the average burthen of each steamer built was, in 1843, 1334 tons; 
in 1844, 94 tons ; in 1845, 167} tons; in 1846, 207} tons; in 1847, 
157 tons ; in 1848, 134} tons; in 1849, 1834 tons; in 1850,214) tons; 
in 1851, 2914 tons; in 1852, 295) tons; in 1853, 315 tons ; in 1854, 
369} tons; in 1855, 3474 tons ; in "1856, 2514 tons; in 1857, 232 tons; 
in 1858, 3474 tons ; in 1859, 253} tons; and in 1860, 2714 tons. The 
average burthen of each ordinary sailing vessel built was, in 1843, 
118 tons; and, in 1860, 193} tons, showing a similar tendency to the 
employment of larger craft, although the increase in the size of the 
steamers turned out has been greater. The proportion of steam 
tonnage built and registered was as follows, with regard to the total 















new tonnage- sailing and steam—made available :—1843, 7°35 per 
cent.; 1844, 2 per cent. ; 1845, 8°85 per cent.; 1846, 12°69 per 
cent. ; 1847, 11-04 per ce at 1848, 12°49 per cent, 5 1849, 10°59 per 


_ 





5°18 per cent. ; 18°33 per 
r cent. ; 1855, 25°08 per 


cent. ; 1850, 
cent. ; 1853, 





10°93 per cent.; 1851, 1 

73 per cent. 5 "1854, 82-49 per 
cent. § 1856, per cent. ; 1857, 21:19 per cent. ; 1858, 25°48 per 
cent. ; 1859, 20-43 per cent.; 1860, 25°38 per cent. Steamers are, 
there fore, three times relatively more popular now than they were 
18 years since. As regards the employment of steamers in the 
external trade of the country-—setting aside river steamers altogethe 





| —the following particulars may be given :— 


HOME TRADE, 
Burthen 











Year, Steamers, T 
ols. 
BOD ce ce oe oo ce ce S4GBD wwe oe 
S850 6. 0 oe ° se 54,106 .. oe oe 
. oe ° ee «675,826 * 08 ee 
ee cc ve oo co os GERRB ce ce ce 
ec ee ef so eo os BORER cs os 
° ee oo 0s we GTA co. ce ac 
ee ee se o co co GF.618 2. 6 
. * * * . 92,45) * “* . 
© 0 oo ee 90,739 2. os 0 
. * . * 90.867 . 
oo es oe eo 92,254 .. 
PARTLY HOME AND PARTLY FOREIGN TRADE, 
Year Steamers. —" toewe. 
” @ « ee 20 e es ve ee 88 we OS 
1850 4. ce oe oe * ee oe 306 
) ee ° ee ee oe 2s2 
IS5Z oe ce oe os oo I © 8s M4 
53 °° ee ee 4,20 a 0 
Isot oo ee w~ 1 ee 1,428 
1s55 . * . * * ! , 4 - “* ne 
S56 aie a 2 = wo Meee ° io 
IS97 2e oe 1359 .. 1,200 
1-58 ee ee G2 ee §=20,604 . L.i4 
1859 4. ce oe ” zi] l 
1860 .. o « BO xs cc oe W305 ee oe ee J,i 
FOREIGN 7 i 
Steamers, Burthen Crews, 
Tons, 
oe ee a os ow BE we ts os OTS 
ee ee co ce 45,186 ° 3,515 
.* . oe 60, ’ ee $030 
ee . eo ese ce & yee 7,151 
oe ° ~s «ae . 10.270 
eo ee es ee ce oe 159,500 10,726 
ee ° ° » os See ee os 6,545 
MS cs te ce ee 47 857 17 087 
IS57 2. ce te °2 we 17,201 
ea — oo 17,021 
BSED 2c co v0 “a + 18,710 
1560 . ° — 17,055 
The larger dines of steamers is, of course, eng in the foreign 





burthen in the first section of the above list be ing 
section, 3724 tons; and, in the third 
vive nas the crews of the various 
masters. Steamers absorb more men per 
ton than ordinary vessels, the former carrying in 1860 one man to 
every 15°34 tons, while the latter only took one man to every 26°36 
tons. The 7imes, in giving the other day some analyti ical statistics 
with reference to the position of the ship ping interest generally, 
argued that it was by < un vessels that the British shipowners had 
most succe ssfully ¢ grappled with foreign competition, and the infor 

mation we have collated fully supports the conclusions of our great 
contemporary. 


trade, the average 

229! toms: in the 
section, 6204 tons. ‘The 
vessels do not comprise 
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MISCELLANEA. 


Tue London masons struck, on Monday, against the hour system o 
payment, 

Fresn and extensive gold discoveries 
Columbia. 

M. Satamanca has contracted for a large part of the new railways 
in Southern Italy 

THe Eastern has been chartered by 
conveyance of 2,000 troops to Quebec, 

Tue Lambeth Bridge Bill has passed in Committee, and will, it 
d, receive the royal assent ina few days, 

THe contract price of the two Galway steamers, built at Jarrow, is 
understood to have been £95,000 each, and of the two built at Hull, 
£97,500 each, 

A wooven bridge, on the 
wick, broke down while a coal train was passing on Tuesday. 
: stoker were killed. 
last accounts from Buenos Ayres report the favourable pro- 
gress of the surveys for the projected Grand Southern Railway by 
the agents of Messrs. Peto, Brassey, and Betts. 

Mr, GILLesrrr, of lorbanehill, having, through his counsel, lately 
applied to Sir. R. Be ‘thell for leave to issue a writ of scire JSacias to 
repeal Mr. Young's coal oi] patent, the application has been refused 

Axoruer bill is before the French Legislative body for the con- 
‘tion of branch railways chiefly in agricultural districts. Twenty- 
two branches are enumerated, the total length of which is about 
830 miles, and the estimated cost £14,680,000, 

Mr. D. A. Lance, the English representative of the Suez Canal 
Company, sailed in the last Peninsular and Oriental Steamer for 
Alexandria, with a view to examine the actual condition of that pro- 
ject, and to report faithfully the material and political results thus 
far observable. 

Tur Commissioners of the Exhibition of 1862 have given notice 
that no applications for space, either from local committees or indi- 
vidual exhibitors, in the United Kingdom, will be received after 
the Ist day of October next, when the allotments of space will be 
made on the returns sent in up to that time. 

Dunine the week ending 8th June, 1861, the visitors to the South 
Xensington Museum were as follow:—On Monday, ‘Tuesday, and 
Saturday, free days, 5,652; on Monday and Tuesday, free evenings, 
3,217; ou the three students’ days (admission to the public 6d.), 
2,040; one students’ evening, Wednesday, 171; total, 11 u80; from 
the opening of the Museum, 2,082,908. 

Oxpers have been received at Devonport for converting the Ocean , 
91, laid down as an ordinary screw steamship, into an iron-pli 
ship. As the vessel is not far advanced the alterations will not 
invelve much loss. As there are 1,000 tons of iron plates to be used 
this weight will be met by an addition of 60ft, to the length of the 
vessel, which will now be 278ft. She will also be reduced one deck 
from the original design. 

A Goons TRAIN having become disconnected at Grateley, on the 
South Western line, on the evening of Wednesday week, the 
roman, unaware of the fact, proceeded with but a portion of the 
res. On reaching Andover and discovering the loss, he 
hadi his train along the single line for the wagons left behind. 
Unfortunately, the Grateley stationmaster had ordered them to be let 
slowly down the incline to Andover, and the two parts of the train 
thus came together violently in a cutting half-way down ; throwing- 
off seven wagons and killing the stationmaster, Mr. Tuck, who had 
accompanied them, besides so injuring the brakesman that he was 
not expected to survive. 

Tue steam jet was applied in 1854, by Mr. Danchell, of 5, Red 
Lion-square, to induct currents of air into the furnaces of steam 
boilers. The mode of application was the same as that since pursued 
experimentally on the Eastern Counties and North London Railways, 
where, we believe, the jet has been abandoned. In the second 
edition of his Essay on Heat and Steam, Mr. Williams refers to a 
similar use of jets, several years ago, on board steam vessels, It is 
for the reasons, probably, which we adduced in a late number of 
Tne Enorneer that, in so few of the numerous cases, in which 
steam-inducted currents of air have been employed, during the last 
ten or twenty years, have they been retained. 

Tue expanding mandril for setting boiler tubes was, we believe, 
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first invented by Dr. Church, of Birmingham. It was used by 
Mr. John Inshaw, of that town, as long ago as 1833, and the 


identical tool then made is still in Mr. Inshaw’s possession. It had 
the usual segments, which were set out by a conical mandril, which, 
in its turn, was drawn forward by a serew. This tool not only 
turned over the outer end of the tube, but formed, also, a collar 
around it, just behind the tube-plate. Mr. Inshaw introduced this 
tool to the notice of the superintendents of the railway workshops at 
Crewe. In 1849 Mr. Thomas Prosser, whose brother, the late 
Richard Prosser, was well acquainted{with this tool, patented it in 
the United States, where, by law, the applicant for a patent must 
take oath that he is the original inventor. 

Tne traffic returns of railways in the Kingdom for the week 
ending the Ist of June amounted to £545,453, and for the corre- 
sponding week of last year to £567,477, showing a decrease of 
£22,024. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £250,634, and for the corre- 





sponding week of 1860 to £252,577, showing a decrease of £1,943. 
The 


decrease on the Eastern Counties Railway amounted to 

; on the Great Western to £720; on the London and North- 
Western to £8,010; on the London and Blackwall to £103; and on 
the South-Ea tern to £3,474—1total, £16,032. But from this must be 
deducted £527, the increase on the Great Northern, £7,855 on the 
London, Brighton, and South Coast, and £5,707 on the London and 
South-Western, together£14,089, leaving the decrease as above, £1,943. 
The receipts on the other lines in the United Kingdom amounted to 
£294,819, and for the corresponding week of last year to £314,900, 
of £20,081, which, added to the decrease on the 
722,024, as compared 

















showing a decrease 
metropolitan lines, makes the total decrease 
with the corresponding week of 1860, 

Tne following appointments of naval engineers have been made 


since our last :—Richard Cowan, chief « 9° er, to the Agamemnon ; 


George 'Trevess, chief engineer, to the Asia, for the Euryalus ; 
William Oliver, chief engineer, to the Asia, for the Prince Regent; 
James Le ys, chief engineer, to the Cumberland, for the Bombay ; 


George Crichton, chief engineer, tothe Cumberland, for the Cressy; 
John Roberts (a), acting chief engineer, to the Cumberland, for the 


Barrosa; William Wilkinson, ac ting second-class assistant-engineer, 


to the Asia, as supernumerary ; William Mackay Haddow, acting 
cond-class assistant-engineer, to the Cumberland, as supernume- 
rary; Charles Hetherington, first class assistant-engineer, to the 


Marlboroug h: Thomas Green, promoted to the rank of first-class 
istant-engineer in the Asia, as supernumerary; William Batche- 
lor, acting second-class assistant-engineer, for temporary service, to 
the Industry ; Robert Spiers, acting second-class assistant-engineer, 
to the Industry, Henry Jones, engineer, to the Industry; Thomas 
I’. Hall, eng | injcard, as supernumerary ; John Ritchie, 
promoted to the rank of engineer in the Indus, as supernumerary ; 
Lawrence Moreton, first-c one ussistant-engincer, to the Challenger ; 
and John HH. Bradshaw, acting second-class assistant-engineer, to 
the Challenger, as supernumerary ; John H, Binns, engineer, to che 
Majestic, for service in the Goshawk; George Parkis, acting 
( assistant-engineer, to the Majestic, for service in the 
r, first-class assistant-engineer, to the Indus, 
as supernumerary; Joseph Craig, acting second-class assistant- 
engineer, to the supernumerary ; William H. Houghton, 
acting chief-engineer, to the Dragon; Peter Greetham, and George 
T. Crook, first-class assistant-engineers, to the Dragon; Henry 





Ineer, to the 





second-class 
Goshawk; John Sing 





Indus, as 





Par ry, contirmed to the rank of first-class engineer in the Indus, as 
supernumerary; Richard Oliver, and William Allan, second-class 
assistant-engineers, to the Dragon; Richard 8. Kierman, acting 


assistant-engineer, to the Dragon ; J. J. Blunden, 
engineer, to the Cumberland, for charge of the Griffon; Charles 
A. Roebuck, acting-engineer, to the Cumberland, for charge of the 
Carnation, 
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THE AMERICAN MILKING APPARATUS. 

Ts invention, by L. 0. Colvin, of Cincinnatus, State of New 
York, U.S., of apparatus for milking cows, consists in the employ- 
ment of a single-action suction pump, which is attached to a pail, 
and the whole apparatus is so constructed as to be easily connected 
to, or disconnected from, a cow. ‘The machine is so arranged as to 
produce an effect upon the cow resembling that produced by the 
calf in sucking, except that it operates upon the four teats at once 
instead of only on one. Fig. 1 is a view of a pail with the milking 
apparatus adapted thereto; Fig. 2 is a vertical longitudinal section ; 
Fig. 3 is a transverse vertical section of part of the milking appa- 
ratus, and Fig. 4 is a section of the teat cups. Upon one side isa 
sort of spout A, provided with a socket, into which the pump fits. 
The pump consists of two conical chambers, B, B', which are 
teak with the smaller bases towards each other, and at a short 
distance (say about 2 in.) apart from each other. The pump thus 
constructed fits upon the socket on the pail, and forms a cover to 
the chamber D, which is in communication with the pail. The 
chamber D also communicates with the conical chambers B, B', by 
small circular openings placed side by side and covered by a valve, 
as shown at e, e, in Fig. 3. The valve covering these openings 
consists of a slip of india-rubber held in a proper position to cover 
them by means of a spring or any other convenient device. These 
valves are of course placed upon the inside, and open into the 
chamber D. ‘To the outer bases of the chambers B, B', are fitted 
diaphragms of india-rubber or any like substance. These dia- 
phragms are similar in shape to the chambers B, B', and when put 
on they lie closely against the interior of the chamber. The rims 





of the chambers are provided with a slight flange, which prevents 
the diaphragm from slipping off. The metallic dises A, h, are placed 
upon each side of this diaphragm at its centre. ‘They are connected 
by a screw, so that they form as it were a clamp. ‘The outer end of 
the serew is provided with a hole or eye, into which the lever of 
the pump is hooked. Each of these chambers is made to connect 
with two teats of theecow., For that purpose each chamber B and Bt 
is provided with two openings, as shown at X, X, each opening 
being about jin. in diameter, and provided with a short pipe 
having a socket on the top. The teat cup is connected with this 
socket, and the joints thus formed being covered with a small piece 
of india-rubber tube forms an universal or flexible joint, thereby 
permitting the teat cups to be approached together, or moved 
apart, as may be necessary to fit the cow. The teat cup consists 
of a conical-shaped cup & about Slin. long; its smallest diameter 
is about fin., its largest diameter about Ijin. or Ijin. Upon 
the interior of this cup are fitted rings m, m, m, about Jin. or 
so apart, and about din. thick, ‘These rings are square on their 
edges, and their use is to fit the end of the different sized teats and 
to keep them from slipping in and out, and at the same time to form 
«a more perfectly air-tight joint between the teat and the eup & 
The pumps-are operated by two levers y, y, the fulerum of the 
lever being between their handles and their connection with 
the pump. Therefore, in operating the pump, the levers will work 
in opposite directions, and thereby counterbalance each other 
and render the bucket more staple. To the top of the pail are 
secured two uprights p, ~, upon which the fulerum of the levers 
slides up and down, so that the handles may incline upward or 
downward, as may be most convenient to the operator in milking. 
The brace ¢ attached to the cover and to the cross piece by which 
the two uprights are connected forms a very convenient handle by 
which the pail may be carried. ‘The levers are fastened to the 
diaphragms by being hooked into the holes at the end of the screws 
which the plates 4, A. ‘The pump may be permaner tly 
fastened to the pail, but for convenience of washing it is better to 
make it so that it may be removed at pleasure. 

The operation of the apparatus is as follows:—The operator takes 
the pail by the handle, goes to the cow, sits upon the stool, taking 
the pail between his knees, adjusts it to the cow, and as the levers 
are drawn together the milk will be drawn from the cow into the 
pump chambers 1, B!, and as the diaphragms return to their position 
the milk will be foreed from the chambers B, B', through the 
valves e, ¢, and chamber D into the pail. By continuing to vibrate 
the levers, the same effect is again produced, and so on, until all the 
milk is drawn from the cow. It will be understood that the suction 
is not steady but intermittent, and thus imitates the natural suction 
by a calf, 
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NAVAL Gossir.— Captain Piequard of the French Imperial Navy 
has been inspecting the ships belonging to the steam ordinary at 
‘Iymouth. Captain Piequard has been allowed to examine one ship 
attached to each of the three divisions. The Royal Alfred, 91, 
screw, two-decker, now building at Portsmouth, is to be converted 
into an iron-plated frigate. Fifteen of the 100-pounder Armstrong 
guns, each of 81 ewt, are forthwith to be mounted on the sea 
defences commanding the entrance to the Medway, in lieu of the 
existing 10-inch and 68-pounder guns with which that portion of 
the works is at present armed. ‘The weight of charge required in 
firing the 100-pounder Armstrong gun is 14 1b. for the elonzated 
shot, and 32 1b, for the common and segment shells, : 
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T'4. 1 is a front elevation, and Fig. 2 is a longitudinal section, of 
a grinding-mill, the invention of Thomas Neal, of St. Joln-street, 
Smithfield. A is the tap and fixed stone, which is held by a cast- 
iron frame or pan W, in which it is fixed by wedges. The frame 
or pan W_ rests upon, and is bolted to, four cast-iron columns 
N, N!, N*, N3, which are bolted to the foundation plate P. The 
bottom stone or runner C is securely held by wedges driven between 
its outer circumference and the inside of the fixing or east iron pan B, 
and is fixed on the upright shaft E by key and bolt, and receives 
a rotatory motion from the bevel wheels D and E. K, K', are the 
fast-and-loose pulleys, carried by a shaft Z. When the driving strap 
or belt is thrown on the fast pulley, motion is imparted to the mill 
through the bevel wheels D and E, which impart a rotatory motion 
to the bottom stone C, The upright shaft F is supported at its lower 
extremity by a footstep or gun metal bearing G, which slides freely 
in the fixing J, bolted to the foundation plate P. The said footstep 
or bearing G (and consequently the upright shaft F and bottom 
stone C) is raised or lowered by turning the hand wheel H to the 
right or left accordingly. .\. serew I is fixed to said hand wheel, 
which presses against the bottom of the footstep or bearing G. On 
turning up the screw I, the shaft and bottom stone are raised, and on 
drawing the screw back, it falls as the weight of the shaft and stone 
bring it back. This movement is to permit the adjustment of the 
stones, so that a proper distance may be between them for grinding 
any material according to its nature and requirements, or for 
grinding coarse or fine. When once the proper distance is 
decided upon, the set serew Q is tightened against the footstep or 
bearing G, to prevent its further movement. ‘The rising or falling 
of the shaft F does not disturb the position of the bevel wheel D, 
which has no other motion but that of a rotatory motion. This is 
accomplished in the following manner :—The boss Ii of this bevel 
wheel D is made sutfticiently long to form a neck 8 with a collar at 
the upper extremity, which revolves between gun-imetal steps fixed 
in the framework M of the mill. The part of the shaft which passes 
through the eye of the boss R slides freely therein, and is provided 
with, or has fixed on it, a key or keys, which slide in a groove or 
grooves cut in the eye of the said boss; thus the wheel D transmits 
a rotatory motion to the upright shaft F, and yet permits it to rise 
and fall independently. 

The funnel or hopper IL is to hold the material to be ground, which 
passes thence into the eye U of the top and fixed stone, whence it is 
gradually drawn in between the stones and ground. As the un- 
ground material rests upon the runner C, which has rotary motion, it 
acquires a centrifugal force, which tends to draw it between and 
through the stones, and thus keep up an equal and regular supply 
of material. As the material is discharged at the outer cireum- 
ference of the stones, it may be taken off by a scraper 'T, which rests 
against and rises and falls with the bottom stone. The shoot ‘Tl! is 
bolted to the fixing which holds the top stouc, and serves as a stay 
and guide for the scraper. This arrangement dispenses with the tub, 
which is used in ordinary mills for grinding certain materials of a 
pasty nature, such as printing ink, white lead, and divers colours. 
When grinding dry materials a tub or pan, which fits closely round 
the pan carrying the bottom stone, is used to prevent the dust flying 
about, and inside the tub is a brush which takes off the ground 
material, and directs it to the shoot T'. By using the cast-iron pan B 
to hold the stone, no strain is put on the stone but that necessary 
to grind the material; the stones may therefore be used when much 
thinner than by the ordinary means. 





DEMAND FoR Steam Sutrs.—Notwithstanding the unsettled state 
of political matters, and particularly so at the serious and complicated 
state of affairs in America, the past month has been one of consider- 
able activity in the steam shipping interest. A continued inquiry 








for useful vessels exists; and more than an average amount of 
second-ha: i steamers have found purchasers at fair market value 
Of new steamers the sales have been more limited. Shipbuilders 
are getting on well with contracts in hand, whilst anticipating new 
orders from conipanies more or less in progress of con ion, A 
fair amount of chartering has been done in medium- fas 
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this country from these popularly styled “barren” regions ; a: 
the abundance of eryolite is likely to reward the enterprise of the 
Danish owners, : attract other adventurers to the same shores. 





Aluminium is daily increasing in favour as a bijouterie metal ; and 

the Emperor of the French, when he ordered his experimental 

cuirasses to be made from the all but unknown substance, co 

scarcely have foreseen the important part it was destined to play in 
appre nt 
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BECK’S STOP VALVES. 

Tus invention, by John Beck, of Isabella-street, Southwark, 
refers to screw stop valves, but instead of using a close nut a 
part of a nut only (say one-fourth) is used, or in cases where great 
pressure is required two parts of a nut are employed on opposite 
sides of the spindle. The object and advantage of thus using a 
part or parts only of a mut consists in its being open so that no dirt 
or other substances can accumulate between the threads of rew 
and part or parts of a nut. 


ase 





Fig. 1 represents a vertical section of a valve box, screw, and part 
of anut. A, the shell or box ; 5, the screw spindle passing through 
a stufling box with a handle or hand wheel at top; C, the part of a 
nut which is fixed tua piece I rojecting from the lower side of the 
cover to the inside of the shell, or in any other manner that may be 
found most convenient: D is the valve loosely attached to the 
spindle so as to rise and fall with it. This valve may be either of 
the flat surface kind or of the conical construction, as may be found 
best adapted to the object in view; d, d, is the valve seat formed 
either in the shell or made separately and fixed in the shell. The 
nut space in the shell is kept clear of dirt by the dise a, a, fixed in 
the shell which also serves to guide the valve spindle and to keep 
it in its central position. Fig. 2 shows a transverse section of the 
valve box or shell. B, the spindle; C, the part of a nut. Fig. 3, a 
side view of the nut; and Vig. 4, a front view of the sume. 









Water as A Fue. 1s Maktne Irox.—We translate the following 
from the Rerue Unir :—* The f water has already 
been utilised in metal ion in the roasting 
of certain minerals. p » separation of the 
compounds of antiny sulphuret. For 
several years attempts 1 made to employ the calorific power 
















of the hydrogen contained id it in the same line of 
invention that Messrs. Maire and Vi lave se iit to utilise water 
combustible in industrial furn: vid particularly in metal- 
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DREYFUS’ 





Tue object of this invention, by Isaac Dreyfus, of Paris, is to roll 
iron of very variable breadth and thickness conveniently in the same 
rolling mill, and the invention consists in employing rollers, some 
or all of which are supported in movable bearings in such manner 
that the breadth and depth of the spaces included between the 
rollers (where they approach each other) may be conveniently 
varied. 

Fig. lis afront elevation, Fig. 2a section, and Fig.3an end view of the 
machinery for rolling iron. A, A!,arethe horizontal,and 1, b', the ver- 
tical rollers. Themotion which is communicated to the lower horizontal 
roller A', is transmitted to the upper roller A in the ordinary manner, 
The lower roller A! drives by means of a series of vertical toothed 
wheels C, C!, C*, C3, a horizontal shaft D, working in bearings in the 
upper part of the frames E, E, and carrying two bevel wheels G, G, 
gearing into and receiving motion from twosimilar wheels H, H, keyed 
on the shafts or trunnions proceeding from the vertical rollers B, B'. 
The distance of these two rollers apart is regulated by set screws 
passing through the shafts or trunnions on which the rollers are 
mounted, as well as through the bearings on which they work. I, 1, 
are screws carrying toothed wheels J, J, in which the pinions K, K, 
mounted on the shaft L take; M is a handle or wheel for com- 
municating motion to the shaft L. The lower ends of the screws I, I, 
press on the upper bearings of the roller A, so that by turning the 
handle M, the pinions K, K, communicate motion to the screws I, I, 
through the wheels J, J, and the said screws pressing on the 
bearings of the roller A, serve to regulate the distance between the 
boilers A, and A', according to the direction in which the handle M 
is turned; N, N, are the counterpoises, connected to the upper 
horizontal roller. 


WENDELL’S AXLE BOXES. 

Tuts invention, by Isaac P. Wendell, of Philadelphia, U.S., relates, 
firstly, to a peculiar construction of axle box for railway carriages 
and engines; secondly, to an arrangement or device for packing 
axle and other boxes; and, thirdly, to an improved pedestal box for 
ordinary shafting. 

Fig. 1 is a longitudinal section of an axle box with these improve- 
Ments shown as adapted to a journal, having a central collar for the 
double purpose of resisting the end strain and conveying the oil from 
the reservoir to the bearing; Fig. 2, a front view of Fig. 1, with the 
cover plate removed; Fig. 3, a sectional plan on the line 1—2, 
Fig. 1; Fig. 4, a transverse section on the line 3—4, Fig. 1, with 
both keys removed; Fig. 5, asection on the line 5—6, Pig. 4. 

















A is the body of the box, having on each side the usual guides 
a, a, adapted to the hanger of the carriage, the lower portion 6 of 
the box forming the receptacle for the oil, or other lubricating 
matter ; B and Bb! are two separate bearings. adapted to and fitting 
against the arched interior of the box, their upper ends fitting 
against the separating lug ¢ (projecting from thecentre of the arched 
interior), and being retained im their proper position by the keys C 
and C', the latter bearing at the top against the ledges d, d, formed 
at the termination of the arched interior of the box, and at the bot- 
tom against the ledges e, e, which form the upper termination of the 
oil cup, and also against the sides g, g, of the recesses formed in the 
box for the reception of the said keys. The bearings B and Bt are 
retained in their proper longitudinal position in front by the lips 
7, J; projecting from the arched interior, and at the back by bearing 
against the end of the box. 

The keysare retained in their places at the back by bearing against 
the inside end of the box, and in front by the cover plate D. It 
should be understood that the space vecupied by each key must be 
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sufficient in height and width to allow (when the key is removed) 
one of the bearings to be drawn laterally, in the first instance, clear 
of the central collar j, or of the external collar j!, and subsequently 
drawn out longitudinally clear of the box. Supposing the bearings 
B and Ji, and the keys C and C! to be in their proper position, as 
seen in Fig. 2, and that it is necessary to remove the bearings from 
the box, the cover D having been previously unscrewed, the box is 
raised toa very slight extent, sufficient only to remove the pressure 
from the bearings B and B'. The keys C and C! are now drawn 
out, when the opposite bearings at once drop down free from the 
retaining lips f; the bearings are then drawn laterally clear of the 
collar on the axle, so as to assume the position shown in Fig. 4; 
they may then be readily pulled out clear of the box. It will be 
easily seen that they may be as readily replaced. 


WILSON’S SCREW WRENCHES. 

Txis invention, by Thomas Wilson, of Birmingham, consists, 
firstly, in making the jaws of movable spanners or screw 
wrenches oblique to the Coley or bar of the movable spanner or 
screw wrench so that the inner sides of the jaws may form an obtuse 
angle with the body of the wrench instead of a right angle as in 
movable screw wrenches of the ordinary construction. 

Fig. 1 represents in side elevation a movable spanner or screw 
wrench, the jaws of which are constructed according to this part of 
the invention. The inclined inner face a?, l*, of each of the jaws 
a,b, makes with the body or bar ¢ of the wrench an angle of about 
120 deg. By this method of constructing the jaws of movable 
spanners or screw wrenches they are made to possess in addition to 
their ordinary advantages the same advantages in awkward situa- 
tions as open-ended wrenches, 

The invention consists, secondly, in the following method of con- 
structing screw wrenches. 











Fic, 3. 


Fig. l represents in side elevation a wrench made according to 
the invention; Fig. 2 isa plan of the upper edge; Fig. 3 is a plan 
of the lower edge; and Fig. 4 is a tranverse section taken through 
the line d, Fig.1. The bar ¢ of the wrench, on one end of 
which the fixed jaw a is situated, is made nearly flat and in one 
piece with the handle c?, the said body and handle having the thick- 
ness represented. On the edges of the said body or bar ¢ screw 
threads or teeth e, 7; are made. The movable jaw } slides freely 
on the bar ec, and the trunk or socket g of the said jaw 6 is elongated 
towards the handle of the wrench as represented. The end of the 
trunk or socket g carries projecting or side pieces h, i; is a collar 
or nut at the end of the socket g, screwed internally with a concave 
screw, which screw, collar, or nut engages with the screw threads 
or teeth e, /,; on the edges of the bar or body of the wrenche. By 
turning the screw collar or nut & in one or other direction the said 
collar screws along the bar c, and the movable jaw 6 is made to 
approach to or recede from the fixed jaw a to the required 
distance. 


Society or Encineers.—An agreeable conversazione of the members 
of the Society of Engineers and their friends took piace, on ‘Tuesday 
evening, at the society’s room, the Lower Hall, Exeter Hall. About 
180 persons were present, of whom more than one half were members 
of the society. A large and interesting collection of models, draw- 
ings, and photographs added to the interest of the occasion. The 
society now numbers 220 members, and is in a highly prosperous 
condition. Its volume of Transactions for the past year has been 
issued, and contains abstracts of several papers of much merit. The 
success of the conversazione the first held by the society, attests the 
value of the services of the Honorary Secretary, Mr. Alfred Williams, 
to whom, we learn, the members have presented a handsome testi- 
monial, 


| tion came under my observation. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








BOILER EXPLOSIONS. 

Sixn,—T wo or three years ago a boiler of rather unusual construc- 
n In the regular working of this 
boiler singular phenomena occurred which, I think, tend to throw 
light on boiler explosions, and afford support to Mr. Colburn's 
theory. I will, therefore, give all the particulars, as briefly as 
possible, for Mr. Paton’s benefit. ‘his boiler was made as cheaply 
as possible, for a temporary purpose, and was of small size—its exact 
dimensions I forget, or never knew. It was a horizontal cylinder, a 
little more than two diameters long, and contained a fire-box nearly 
half its length, from the bridge end of which a flue ran nearly to the 
end of the boiler, where it turned up at right angles, passing through 
the shell of the boiler on top to form the chimney. The fire-box 
was semicircular in cross section, and had no water space under it, 
its edge being simply rivetted to the shell, the grate-bars put in, and 
a fire-door fitted to it. On the top of the boiler was placed a steam- 
chest, circular, with flat top; this chest held about two cylinders’ full 
of steam; the steam-pipe to the engine proceeded from one side of 
it, and the safety-valve was fixed on the centre of the flat top. The 
safety-valve was made of a piece of brass tubing, say 2in. in 
diameter, Gin, or 8in. long, and very thin, fitted with a brass valve so 
slightly conical that there was little or no difference between the 
areas of the valve, open or shut; this valve was rather large for the 
boiler, and had no lever, being loaded directly by a weight hung 
inside the steam-chest from the stalk of the valve; the exact pressure 
1 had no means of knowing, but it was, at all events, not more than 
20 1b. per square inch; the engine was direct-acting, non-condensing, 
and not very close to the boiler. Now, if we attempted to start this 
engine while the safety-valve was blowing the most alarming 
results ensued ; the valve was blown clear up out of its seat as far as 
it could go, while a torrent of scalding water flew high into the air 
from the large orifice thus opened, the engine was filled with water, 
and, of course, stopped, and those near the boiler had almost to run 
for their lives from the hot water. It will be asked, “ How then did 
we start at all?’ Nothing easier, If the safety-valve was not near 
blowing we had no trouble; if it were actually blowing one person 
closed and held it down, while another started the engine very 
slowly and increased the speed by degrees; the safety-valve might 
then be released, and there never was the least trouble from priming 
until we stopped and started again. A more remarkable cireum- 
stance was, that if with a long rod, or in any other way, we managed 
to close the valve while thus priming furiously, it would remain 
down, provided we kept it down for about half a minute. This 
struck me as so remarkable that I fitted a very delicate air-gauge to 
the boiler, and I was then astounded to see that closing the valve, 
while thus priming, reduced the pressure. This I saw and proved 
for others many times; nevertheless, this result did not always take 
place, as sometimes, if the fire was very strong, there was no reduc- 
tion of pressure,the gauge remaining at the same height for seconds, 
while we could hear a violent commotion going on still in the boiler ; 
the gauge would then begin to rise rapidly and regularly to the 
point at which the valve blew off, which it did like any other safety- 
valve, unless we started the engine or otherwise drew steam from the 
boiler. To sum up, on the valve opening, to prime in this way, the 
gauge showed an immediate reduction of |pressure. On closing 
the safety-valve there was a further reduction of pressure for a few 
seconds, the gauge dropping suddenly. The cause of these pheno- 
mena I leave to others to determine, but it seems to me that the 
water must have been violently forced against the top of the boiler, 
inasmuch as it had to pass through a plate pierced with very small 
holes, in order to get into the ro on the top of the boiler, 
The steam room was not very limited. Any further information in 
my power I shall be very happy to give, and if you think this of any 
use I shall be obliged for a corner in your journal. , VR 

June 11th, 1861. 


Sm,—As one who has had some experience relative to boiler 
explosions, | may perhaps be allowed an opinion in this matter. In 
the year 1856 a desire to arrive at the cause of these deplorable 
catastrophes took possession of my mind, owing to the loss of nine 
lives, and the destruction of a considerable amount of property, 
occasioned by an explosion in the immediate vicinity in which I was 
then located, and no doubt stimulated by being called in to deliver a 
report on the cause of the sad event to the jury appointed to investi- 
gate the same. I had then formed approximate notions of the per- 
cussive action of the mixed water and steam, but am bound in Bir 
ness to say that those notions did not that indisputable 
shape in which the percussive theory has been developed in the 
columns of Tue Enornerer, and which I do not hesitate to say 
was the first true development of the theory that appeared to the 
world. 

Mr. Paton, in your last impression, states that he is the “inventor 
of a safety valve which blows off all the steam when the water 
becomes too low or the steam too high.” A friend of mine, 
Mr. William Hartley, of the Phoenix Foundry, Bury, Lancashire, 
invented a safety valve seven years ago that will open a passage 
equal to the full area of the valve under the same circumstances 
named by Mr. Paton. 1 have often seen a 4-in, valve of this con- 
struction (which is simplicity itself) blow off steam with a “roar” 
enough to frighten all the wild beasts of prey described in our 
natural history, and this when the excess of steam in the boiler has 
not been more than half-a-pound above the working pressure, and 
close again when the pressure has been reduced to a pound below 
that which raised the valve. I have stood on the plate of the boiler 
on which this valve was fixed when it has opened with a pressure 
in the interior of 501b. above the atmosphere, and, although it 
opened suddenly, I experienced no shock or percussive sensation 
detectable to the sense of touch or hearing, yet there is no doubt 
that a percussive action took place of small character, but too small 
to have the slightest tendency to injure the boiler, Iam sure either 
Mr. Hartley or the proprietor of the works will be glad to show 
Mr. Paton this valve at work, either at their own establishment or 
at a hundred other places where it has been applied. 

Mr. Paton has made a mistake by taking the limits of his integral 
“994 and 220” for steam issuing into a vacuum; surely he does not 
mean to say that a vacuum obtains, where the space is occupied by 
steam of 220deg.temperature, or a pressureof more than 171b. on the 
square inch. 1 am sure he will see that his integral between the 
above-named limits indicates a mean velocity for steam of a pressure 
of 61 1b. flowing into steam of a pressure of 17 1b. on the assumption 
that the steam is continually decreasing in pressure to a minimum 
of 17 1b., or it indicates the constant flow of steam of 253-4 deg., 
viz., 34 1b. pressure flowing into 17 1b. pressure, hence his other con- 
clusions following are also incorrect, since they are based on the 
error | have pointed out. 

Before we can ascertain the momentum of the steam we must 
first establish an expression for the velocity, whether variable or 
constant, and in order to do this let 
p = Maximum limit of statical pressure by safety valve and steam 

gauge in the boiler in pounds per square inch, 
p, = the pressure of the atmosphere in pounds per square inch. 
V = the volume at pressure p. 








V,= do. do. pr 

v = velocity in feet per second, with which steam of pressure p 
will flow into steam of pressure p). 

g = force of gravity = 32}. 

w = weight of a cubic foot of steam in pounds at pressure p. 


W = the work accumulated in the steam during its flow from pres 
sure p to pressure pi. 


I 


— 


y the law of Mariotte we have 
V,=Vv? feeececeesares @ 
' i) w 
The work done on one square inch of area in passing from pressure 


—= 


—-—- 
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) to pressure p, will be expressed by integrating . . 
between the limits p and p,, there fore 
Pp dp 


= V¥ ef Pr 


by V cubic feet of steam, when expanding from 


pP 


= Vp log. py, . . e (2) 


But the work done 
ptop is 
P 


vv 
V 


. (8) 
I 
And the work accumulated in a moving body (w) having the velo- 


P ie wv? ’ 
city vis expressed by half the vis viva, or The 


\ 


= 144 Vp log.s 


accumulated 


work of steam whose pressure is p, and volume V, or whose 


weight is V w, and velocity v feet per second, is 
w v* 
W 
‘ 29 
and since equations (3) and (4) ave « qual, 


=V : oe ee ee 


we have 


144 Vp logs? =v" 
yp 2 zg 
» ve Stes d . . (5) 
w ry 





by making g = 32. When p, not exist, since the steam has been assumed to remain at a constant 
pressure within the boiler. | 
ag VP If we suppose the action of the furnace to be suspended for the 
vs a log. short space of one second we shall have 
It is owing to the a property of steam that the same a ‘Pp (11) 
formula that applies to inelastic Muids will not apply to elastic ones. Pee pe dp i aah a F 


Ageain, it ean be shown (if disputed) that the work 














Ib, weight of steam expanded between the pressures p and py is 
868868 (p95? — p95) 2. we ere 
and the work accumulated in’ a weight of 1b, moving at the 
velocity v, is 
( ’ ‘ ae. oe oF + 1 
24 
equating (G) a ¢), and redu we have 
= 7395° a/p eg ee ee 

hich also expre s the velocity with which steam of pressure p 
will flow into un of pressure p,. 

The value of ¢ obtained by (8) is according to the true law of the 
expansion of steams aud that of (5) assumes the law of Mariotte, 
which is not true, but the difference in velocity is so small that it 
cannot affeet practical operations to any extent we rthy of notice, 
The following are a few results of the formal When the steam 
flows into the atmosphere and into vacuo :- 

- , Terperature | Velocity into ; Velocity into 

sates lah. atmosphere — Loum, 

15 213°1 0,000 STO 

30 2504 1,606 074 

10 267-3 1,928 (9740 

tu | 292°7 2,018 14266 98 

80 | 2,509 “18699 4, 

100 "23007 4,289 
This is the greatest velocity of flow the steam ean have under the 


circumstances named, 

The velecity of low may be measured experimentally by a simple 
contrivance, and | have made rough experiments which approxi- 
imately verify the results of the formula here given, 

Having established the velocity of flow we are in a position to 
examine the effects exy ected to be produced by pereussive action, 









































= " ghar be oF hoitlem dus that: certain that what L have assumed is within the truth, and m: ay again 
D, = diameter of internal flue tubes in feet, return to the rons 1961 — , 
length of boiler in feet. London, June loth, 1861. 

7. gH epee wey state d puptase of platen i fect. Sirn,—Without in any way entering into the discussion about 

b ==cubie feet of steam issuing into atmosphere per second. stg * iI iosition 4 an f serios 

wy the weight of one eubic foot of water. boiler e xplosions, I beg to eal your a ee : Oa cK ple ‘ - is 

ie the weight of a cubie foot of the mixed water and steam mistakes in a letter hon Mr. Paton, publishes in your journa of last 
having percussive action. wee ‘k. He gives the ve loe ity at w a — of a temperatu “ = 

Then the quantity of steam discharged into the atmosphere in 253-4 deg. will flow into a vacuum - sg Lae _— = the 

the first second would be— velocity at which the same Mee will flow int x itmosphere as 
1, 466ft. per second, ‘ Now, both these ligures are wrong, being more 
Oe gee pe ee ee (9) | than 300ft. short of the real velocity, or about 20 per cent. less 
7 than it is in reality. 
since the spree deseribed is equal to half the final velocity, until it With your permission | will give the formule for both cases, and 
becomes uniform. work them out in full. 

The volume of water as steam thrown out would, therefore, be Let p total pressure in Ibs. on the square inch. , 
,ae w—the weight of 1 eubie foot of steam of the pressure p, in Ibs. 
zy Pe eee 2) a &: 20 (10) r velocity in feet per second. 

P P . Then the formula for steam rushing into a vacuum is 
Having advanced thus far with symbolic conclusions, we must J 
bring in mumbers to be better understood by most of your practical u 8V/ x 14 
readers, | w 
The most unaccountable boiler explosions cccur just as, or just | 6 Vp 
after, the engine is starting to work. HKefore the steam valve is | w 
ope ned, which admits steam to the engine, both water and steam +f ’ ae ee hove 
within the boiler are in a statical state of pressure, exerting that | 4 for steam escaping into the atmospher 
pressure steadily on every portion of the boiler; and it is well r—95VP—P' 
known to every practical engineer, where plese engines are w 
used, that a very large quantity of steam is blown into the eon- | where p! is ¢ jual to the pressure of the atmosphere, generally 14°7 Ib. 
denser indepe mde nt of the large amount condensed upon the cool- Ap ivin © these formule to Mr, Paton’s ease, we get p 315 Ib. 
ing surfaces of the side-pipes and cylinder, which operations will | yearly. and we ‘073 Ib.; thus, 
cause steam to flow ata ater rate from the boiler for a small time , . 
than if flowing into the atmosphere at or about the time the engine | r==8 Vito <x 144 
is starting, and as the steam and water was before i) astatical eon- Ugs 
dition, it must necessarily now be in a dynamic condition, and the Se re 
boiler, which was before strained to within a small fraction « f its lias itt 
bursting pressure, will now be further strained by the rapid action 
of the mixed steam and water passing from the lower portion of ¥ 58,153'8 
the boiler to supply the vacancy created by the steam passing to the 5 
‘ ngine, llow common an occurrence it is tl at the pere "ussive action & X 2115 
of the steam and water break the pipes used for warming the larg . 
mills of Lancashire, and the noise created from this cause is sutli- W292 it. per second for steam rushing 
cient to convince the most sceptical that a great amount of pereus into yaen 
sive force is being exerted within the pipes when steam and cold oe ac VY 3bo b4°7 
water meet. ‘The cause of this is the velocity of the steam acti: seioiiesls . w7s 
on the water, as on a piston, and driving it about the pipes. It is | 
true that cold water does not exist in a steam boiler at the time the og’? 20°83 
explosion takes place; but the water, mixed with steam, will U8 
rise from that portion of the boiler where the greatest amount 06 Seema 
of heat is stored, and it will also rise immediately beneath the ope "Fa 
ing through which the steam is passing, a very common oecurrence, 6X 1893 
and known to all engine-men by the name of priming. 1778-9 ft. per second for steam escaping 
Seeing, therefore, that water does get into motion with the | into the atmosphere. 
steam, it remains to see what effect it can produce upon the shell of a Phus you will see, Sir, that the velocity at which steam of a 
boiler. ; oa temperature of 253-4 deg. will flow into a vacuum is 1929-2ft. per 

It is quite clear that wate r heated in the manner stated will have | second, and not 1,609ft., as Mr. T’aton states; and, likewise, that the 

an upward tendency when the pressure above it is ue r the velocity at which steam, of the same temperature as above flows 
rear the phites, and the plates themselves near the botton st omg atmosphere is L778-9ft. per second, and not 1,46¢ft. Think- | 
lev, will be int best possible state for producing i s that these corrections might be useful to some of your readers, I } 
partieuar place, and will no doubt do soin cient ity ty | ho hope you will grant me space in your next impression. 

and witl sutli y to hurl the water from its quiesce brixton. 13th June, 1861. . L. O. 

into one of terrible confusion: and it is nott Homan to sty | a 

the water may rise between the point of rupture and the | 

source of im, in which ease that may be _ u -In my last letter on this subject I neglected to state, | 

tremendous ram against some portion of the boiler near p Sines h haste, that when a large amount of caloric is suddenly 

racture by the force of the steam behind it. set free, by the conibination of the evolved hydrogen with the 


I have several times heard, when the engine has started, loud 


o, or the steam flows into a yacnum, 


vweunulated in j 











for on no other grounds than percussive action, 
The agitated state of the water may also be seen in the glass water- 
gauge, and more, in particular, by observing the common float water- 





gauge. 
| Ifarent from weakness of plates occurred in the upper part of a 

| boiler having an internal pressure of 601b. per square inch, the 

volume of steam discharged the first second would be found = }v, 
| equal to 1,159 cubic feet,and the motion of the steam in the water 

would be less rapid than this,owing to the retarding influence of 
| the water, from which cause water and steam would together rush to 
| supply the vacant place. If the boiler be of the Cornish 
with two flues, we shall have its capacity equal 

= Dkb—2 Dexl 
1 


: 


class, 
! 


And suppose the steam space to be 
s=i D2 x1, 
we have, making D = 7it., = 30, x = °7854, 


49 X +7854 X 30 








a= = = 384-84 cubic fect. 


o 
And the total capacity, if D, = 2°75ft., will be 
» = (49 X °7854 Xx 30) — (2 X 7°5625 X ‘7854 X 
He nee we see the discharge will be more 
aah and nearly one and a-half times the total capacity of the 
boiler, and this in the short space of one second of time. 
It is clear that such a state of things as those just mentioned could 


oo. 


30) = 798-18. 


of steam discharged whilst the pressure being 


as the quantity 































reduced by that disc harge from p to p)- We may, however, arrive 
approximately at the meaning without entering any further into 
intezral values of the above nature. Make p, as be fore, = 60 1b., and 
we know that the water in the boiler will become converted into 
steam very rapidly (which may be ealeulated both as to time and 
quantity) when the pressure of the steam occupying the steam space 
is re juced in pressure by the di _ re through the rent. Let us 
suppose it reduced in pressu » pe inds: this would at least be 
done within the second of tin “We shall then tind that steam of 60 Ib, 
Will flow into steam of 55 1b. by (5) or (#) at the rate of 48ft. per 
second, and shall have a w struck by each pound of water put in 
action equal to as = 24lb atl t; and if we consider the depth of 
» 
water below « PN ) i its surface at 27in., we should 
| have a blow struck on the top of shell of the boiler equal to 24 Ib, 
for each superficial inch of area of w surface, supposing the water 


| tu rise en masse; but if only one square yard of area were to actin this 
| 
J manner, and that ne ar the rent in the plates, the blow struck would 
be 31,104 Ib.—a suftici nt guarantee for the complete rupture the 
} shell, and the inevitable of lever nm the plates 
would, when acted upon by the steam, cause a most terrific exp Pa sea3eg 
It is utterly at variance with common sense to suppose that water, 
“and heated to a tetuperature of c.. should, when the 
ved, or even reduced, remain ina quiescent 


ot 





colsequence on 


> 
293 ce 


confin 








confining pressure is reni¢ 

state. P 
| When portion of the water only is uplifted the undulations of 
| the other portion will go with e msiderable foree, either direct or by 
| reaction against the boiler ends anid the fl les, which were before 

pressed upward owing to thy ir specific gravity, as tubes filled with 
| air, being consider: bly less than the s mie bulk water, will now 
| have the strain at the ends reversed, and their middle part will tend 
in the opposite direction to what obtained when the water was still, 


thereby tending, by the su lden action, to tear the ends of the boiler, 
doing so by the probable undulatory motion given to 


| 
| 


or assist in 


them. 
I have not time at my disposal to enter into the results that would 


follow from (11) when treated in a mathematical sense, but feel 





















{ hot oxide of iron, thus suddenly raising the temperature of the 


than three times the steam | 





.() rumb lings i in the interior of steam be ‘ile rs, Which coul¢ ald be acc siieadal | water and steam inside the boiler, that it appears to me very natural 


pon a considerable portion of the water and steam would, under 
considerable pressure, be de —- sed into the gaseous elements in 
the proportion in which they form water. The explosive effect, 
ia x such a condition, would doubtless be greatly increased, as we 
witness in the explosion of gunpowder and other explosive com- 
meen when the attractive and repulsive forces are reduced into the 
pulsive force alone. We may jaan though rather a vague idea as 
rt the amount of foree, was it the repulsive effect would be, by 
making the inquiry. What amount of force would it require to tear 
asunder the atoms of hydrogen from the atoms of oxygen, under 
ordinary temperature, of a single drop of water ? 
| endeavoured to make it appear plain, when treating of the 
earth’s internal heat, that if the temperature of the e arth could be 
equalised the repulsive force alone would subsist, and that the 
explosive effect would be, under such a condition, tremendous. 
| Why should not, then, the analogous principle apply to the water and 
| steam, under great pressure and in a steam boiler, when 
chemical affinity is eliminated ? 
The figure which I drew of the casti ng alluded to in my last 
letter was not printed, and the word “ water ” was left out in another 
“ of it, which made some parts of the letter read very obscure ly. 
June 11th, 1861. V. STEEVENSON. 
[In his last letter, Mr. Steevenson stated that a theory of explo- 
| sions, similar to that propounded in Tne EnGINeeER, had appeared in 
the Practical Mechanic and Engineers Magaz ine. On referring to 
that publication we find the views there expressed not only unlike, 
but directly oppose «1 to, those we have expressed upon the subject. 
—Eb. oa 





1eat, 
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M. FREMY’S CIIEMISTRY OF STEEL. 

Sir,—In gontinuation of my remarks on this subject I am far 
from denying that nitrogen may be found in steel, for I believe that 
contaminated with a portion of almost all the simple 
but what I deny is that the 


| 
| 
| 
| 


| steel may be 
| undecompounded substances or 
| nitrogen exercises any beneficial ct upon the quality of the steel 
| with which it may be combined, and all practical evidence 

prove that the effect of exposing steel to the action of nitrogen is to 
| debase the quality of the steel There are three prominent cases 

in which this deterioration of quality in the steel is especially ob- 
| servable. 





gases 5 





goes to 














| Ist. In the pneumatic process. In this process the cast iron, 
{ which is intended to be decarbonised sufflici« ntly in order to convert 
it iuto cast steel, is e meee ‘din every particle to the action of nitrogen 
gas, and it is likewise by the action of the oxygen purified from 
those substances which are considered inimical to the production of 
ag ality of steel, mamely, excess of carbon, silicon, &e., and 
though sulphur and phosphorus are only partially removed by the 





pneumatic process, still there are pig irons so nearly free from these 
impuritie ® the ut practically they may be considered perfectly pure. The 
steely product obtained under these conditions ought to be steel of the 
finest description if the nitrogen theory be true; but the results ob- 
tained are quite at varianee with the theoretical conclusions, The 
best results from the pveumatic treatment of the purest pig irons 
afford a steely product which is ductile when heated, and strong and 
tough in the cold state, and which hardens like steel; but with this 
difference, the hardening is merely superticial, so that, when the 
hardened surface is subjected to impact, it gives way in consequence 
of the soft metal underneath yielding to the blow. The edge also of 
a chisel made from this steel gives back, for the soft metal behind 
the hardened edge cannot sustain the shock of impact. Thus the 
highly-nitrogenised product is destitute of that most valuable pro- 
perty of true steel, namely, its capability of hardening, not me rely 
superficially, but throughout the mass, when heated and quenched in 
water. Neither does the fracture of a hardened edge of pneumatie 
steel exhibit the fine close pearly texture of true steel when har- 
dened, but, on the contrary, the grain is open and granular, 

2nd. In the manufacture of puddled steel. The success of this 

operation, by which pig iron in decarbonised so as to be converted 
into bar steel, depends wholly upon keeping the iron during the 
puddling operation immer in a bath of liquid oxide of iron, to 
the entire exclusion of nitrogen either from the fire-p Jace of the fur- 
nace or from atmospheric air which nay pass into the furnace 
through the door, And, without this bath of protective slag, steel 
cannot be obtained in the puddling furnace from cast iron, and if the 
bath of iron oxide be insutlicient the result is imperfect, and soft, 
defective steel only is obtained of irregular quality. ‘Thus, with 
access of nitrogen, puddled steel of good « qui ality cannot be produced. 
5rd. In the nen of cast steel. If the lids of the melt- 
ing-pots are imperfect, or if there are cracks or openings in the sides 
of the melting-pots, so that the free nitrogen from the fire can pass 
into the melting-pot during the operation of melting the steel, then 
it is found that the steel is deteriorated in quality, and does not 
possess that amount of “body” which it is found to possess when 
melted under conditions which ensure the exclusion of nitrogen 
| during the melting operation. 

T hus, practically, there is no result which favours the supposition 
that nitrogen either improves the quality, or is essential in the eom- 
position of steel. 

When saw-tile steel, which, when hardened, will scratch rock 
crystal, is melted with sal-ammoniac, or nitrate of soda, or ammonia, 
it will no longer harden so as to scratch rock crystal; and, if a large 
proportion of the nitrogen compound is added during the melting 
operation, the steel will not harden so as even to scratch 
Now, as neither chlorine nor soda have any softening effect when 
employed, except in combination with nitrogen, I infer that nitrogen 
actually softens steel and deprives it of much of its most valuable 
property. 
M. Fremy’s experiment, upon which he so much relies, shows 
| clearly to a practical man that the exposure of a piece of malleable 
iron (pure iron is unknown) to the action of ammoniacal gas renders 
| it less apt to absorb—subsequently the dose of carbon requisite for its 
conversion into steel—than another piece of the same bar, which has 
not been previously subjected to the action of ammoniacal gas, for 
when both pieces of iron had been exposed for three hours in a 
heated porcelain tube to the action of purified coal gas, the piece 
which had been previously subjected to the action of ammoniacal 
was found only carbonised to have passed into the 
of steel, whereas the other piece of iron, which had not been 
iously treated with ammoniacal had absorbed much 

bon as to have passed into the state of cast iron. So, in point of 
fact, the true deduction from the details of this OX riment is the 
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very reverse of the conclusion at which M. Fremy has arrived. 
| Nitrogen has had an influence possibly, but if so it has been an 
| influence by which the conversion of bar iron into steel has been 
retarded, not accelerated. In the converting furnace, when either 


| bar iron or iron ore is converted into steel, if the cementation be 
prolonged beyond that pe riod which experience has taught the steel 
converter to be sufficient to effect the object he has in view, the steel 
will pass successively into the state, first, of white cast iron, and then 
of grey cast iron, and from the same conve rting furnace, and at the 
same operation, | have repeatedly obtained the softest steel, steel of 
medium temper, highly conve rted steel, white cast iron, and g y 
Are we to conclude that the steely produc ts had been 
nitrogenised, and the cast iron products had escaped? Such an 
assumption ld be only a gratuitous one, and not susceptible of 
roof, whilst, on the other hand, the whole charge of the con- 
r furnace can, by prolonged cementation, be reduced to the 


of cast iron, possessing all the characteristics of the grey and 














cast oh, 











wl east irons of commerce. Had M. Fremy arrested the con- 
1 of his bars at an earlier stage of the experiment hl» would 
found that the bar, which, after three hours’ conversion, had 
linto the state of cast iron, would have been in the condition 


With reference to the knife blade experiment, the mere exposure 
a thin blade of steel to a conside1 d for two 
hours is quite sufficient to de-steel it, without the aid of any current 
of hydrogen gas. 

M. Fremy appears to be under the impression that he has divulged 
something which it was the interest of steel makers to keep secret. 
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June 14, 1861. 








THE ENGINEER. 








I cannot myself see that he has done more than attempt to resusci- 
tate a very old and quite used-up theory respecting the constitution 
of steel, nor can his labours prove of the slightest commercial value 
to the present or future of the steel trade. In 1798 Mr. David 
Mushet, my late father, abandoned the use of animal carbon (bi- 
carburet of nitrogen), in favour of well-dried oak charcoal—vide his 
papers on iron and steel, page 726—because the affinity between well- 
dried oak charcoal and bar iron was more powerful than between 
animal carbon and bar iron, and the steel was of better quality 
Now I grant that oak charcoal, fresh from the retort, may contain 
nitrogen in homeeopathic doses, but animal carbon contains a large 
proportion of this gas, therefore under similar circumstances bar- 
iron, When carbonised by animal charcoal, ought to be converted 
into better steel than when carbonised with oak charcoal; but such 
was not the case, and such is not the case to this day. It is known 
that certain Swedish irons have for centuries produced steel of a 
quality superior to any steel manufactured in other localities. Even 
M. Fremy must admit this fact. Yet the iron ores smelted in 
Sweden are not in the least remarkable for their purity or even for 
their richness in metallic produce. In other parts of the world iron 
ores of greater purity, and richer in iron, are smelted or converted by 
the Catalan or other processes into cast iron, bar iron, and steel ; 








but the steel does not possess the excellency of Swedish 
steel. Is it only in the Swedish blast furnaces and forges 
that the proper quantity of cyanogen compounds can _ be 


generated, so as to impart to the Swedish steel products the 
requisite proportion of carbide of nitrogen ? | Such a conclusion 
would be contrary to all precedents in metallurgy, therefore the 
cause of the superiority of Swedish steel must be due to some other 
cause than that of its containing carbide of nitrogen. There is no 
doubt, I think, that the presence of cyanides in the furnace of cementa- 
tion in some way hastens the combination of carbon with bar iron ; but 
it is quite certain that unless the bar iron is in itself that peculiar 
alloy which constitutes good steel when mixed with carbon, no 
application of cyanogen can elevate its character as a steel iron. We 
might as well expect that the exposure of copper to chemical 
agencies would convert it into brass. Iron and carbon without 
steelifying alloys can no more constitute steel than copper can become 
brass when unalloyed with zine. 

There is one most singular observation made by M. Fremy. He 
says, * Carbon itself, which combines so easily with iron for the 
“ production of pig iron, should, when employed in a convenient 
“ proportion, by reason of its fixity, form steel. Every one knows, 
* however, that cast steel is not produced under these conditions.” 
This observation shows most clearly the extraordinary lack of prae- 
tical knowledge which prevails among scientific men. Mr. David 
Mushet obtained in the year 1800 a patent for the manufacture of 
cast steel, by melting bar iron and charcoal together in melting-pots 
or crucibles. This process he himself fully carried into practice, and 
with complete success. Many tons of the steel thus produced by 
the union and fusion of well dried oak charcoal and bar iron in the 
melting-pot were purchased by Mr. P. Stubs, of Warrington, the 
celebrated saw file manufacturer, and the steel was by him preferred 
to other steel, that is, to the steel of cementation melted into cast 
steel. Subsequently, Mr. Mushet sold his patent for £5,000, a large 
sum when the insignificant seale of the cast steel manufacture at that 
date is taken into consideration. Many years after the expiration 
of the patent Mr. Ebenezer Elliott, better known as the “Corn Law 
Rhymer,” wrote that the wealth and prosperity of his native town, 
Sheffield, were mainly due to Mr. Mashet’s discoveries, and to his 
processes for the manufacture of cast steel, and yet, sixty-one years 
after the date of Mr. Mushet’s patent, we find an eminent French 
philosopher remarking that “ every one knows cast steel is not 
made by melting bar iron with charcoal,” whilst, at the present 
moment, Messrs. James Jackson Fils, of St. Seurin, one of the most 
eminent steel-making firms in France, manufacture the whole of 
their cast steel by my late father’s process, namely, by melting bar iron 
with charcoal, neither nitrogen, nor any nitrogenised substance 
being employed in the manufacture of cast steel, as carried on at 
St. Seurin, and in Sheffield thousands of tons are thus manufactured 
annually. Rosert Musuer. 

Coleford, 10th June, 1861, 

















ANOTHER ANCIENT BRITON EXHUMED. 

Str,—Having read with much interest your notice headed “ An 
Old English Locomotive in America,” with a description of the “ John 
Bull,” by Robert Stephenson, it occurred to me that probably very 
few of your readers are aware of what has become of the old 
“ Eclipse "—Dr. Church’s locomotive, of 1838--the first engine, I 
believe, that ran the mile in a minute, and also the first tank-engine 
on four wheels. About four years ago I found the parts of this 
celebrated engine scattered about these premises; it had been pur- 
chased by the proprietor to haul coals on the line between this place 
and Swansea (now called the Swansea Vale Railway). On ex- 
amining the parts I was astonished to find, in so old an engine, 
the most elaborate work; a display of the most profound 
ingenuity in the arrangement and construction of parts. The 
connecting-rods, and many other parts, I found were hollow, 
not plane and parallel tubes, but largest in the middle, and 
gradually tapering towards the ends in good proportion, like the 
round connecting-rods of the present day. The greatest care seems 
to have been taken to reduce the friction to a minimum, the con- 
necting-rods being fitted with guide-wheels, one in each, which 
worked between the bars, the valves were also piston-valves of 
steel, working through brass bushes in valve-box, which was merely 
a round pipe; the piston consisted of sixteen pieces (segments and 
wedges), of brass well-fitted, and without showing any sign of 
wear; also, one spiral spring of steel wire, which surrounded the 
centre of the piston, and which acts upon the eight wedges, which, 
with eight segments, form two rings, lin. in width. The reversing 
gear is the most elaborate I ever met with, and requires some few 
hours study and examination to comprehend its modus operandi ; 
at the same time one struck with the idea that the man 
who invented and arranged such mechanism was a person of 
no ordinary talent. The boiler I found in excellent condition, 
and well made; but, if 1 am rightly informed, this is not the boiler 
which was first fitted to the engine, but which, according to account, 
exploded and killed Dr. Church, but which must have been very 
much worn, or very differently made to the one I have, or it would 
never have exploded with the least ordinary care. Requiring an 
engine at the time with six small wheels coupled, to draw heavy 
weights at slow speed round sharp curves, I lengthened the boiler 
4ft., put in new tubes (the old number, 81), and placed her on a new 
engine (outside cylinders), There is to be seen the boiler of the old 
Eclipse with her (quoting D. K. Clark) “ portly blooming domes,” 
the same which adorned her when working under her old name, and 
which are now as bright and nearly as good as they were at that 
time. I have still preserved her pistons, rods, reversing gear, and 
principal parts, but to describe which without drawings would be no 
ordinary task, and any engineer who may examine them, and under- 
stand them, can but admit that there is much in them beautiful as one 
example of early locomotive engineering. 

I should like to know the year Bury made his No. 1 engine, and 
for what line? also, who was the maker of the Royal William, and in 
what year she was made? Perhaps one of your correspondents may 
be able to answer this; by so doing they would much oblige. 

Swansea, June 10th, 1861. F. W. Turner. 
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MILL-GOVERNORS, 


Sm,—Your correspondent from Paris desires to hear the opinion 
of some of your readers regarding his suggested method to improve 
the common ball-governor. Having obtained considerable experience 
in the regulating of speeds of machinery by practically overcoming 
very difficult cases, Iam enabled to speak with some confidence on 
the subject. 

The common ball-governor, as is well known, derives its power to 
adjust the throttle-valve, and to overcome the resistances of links, 





stuffing-box, and valve, by the tendency of the balls to assume such 
positions as for the different speeds will bring the weight of them to 
such an angle of suspension as will balance the effect of the centri- 
fugal force imparted to the balls. 

When a sudden and considerable change in the load is expected, it 
is usual to summon the attendant to guard the engine so as to prevent 
mischief arising from the tendency of the eagine to get into an 
oscillatory speed; the balls flying out and in at regular intervals. To 
avoid this danger it is usual to adjust the throttle-valve so that the 
full rise of the governor will not close the valve, nor the fall of the 
governor open the valve completely. Thus the attention on the 
engine is less frequently required, but the danger of the engine run- 
ning off at too high aspeed on a disconnection of the greater portion 
of the load is very great. 

Your answer to J. P. Q.R., regarding silent gear, induces me to add 
here that some years ago I constructed wheels free from vibrating 
noise by coring or turning a dovetailed groove in the rim, pouring 
lead into it, and obtaining an even surface with the iron by turning 
projecting parts off, but not hammering the lead in its place. 

Manchester, 11th June, 1861. C, Scurere. 





TRISECTION OF ANGLES. 


Sm,—According to the legendary lore of the poets of old, he who 
would bend the bow of Ulysses aright must not only hit the mark, 
but, in doing so, must drive the arrow directed thereto, through certain 
intermediate and interposed rings: and by analogy there are, if not 
rings, several fixed points forming trisections in certain given angles 
already popularly known both to geometers and others, and through 
the points thus known and fixed in these particular cases the lines 
found by any general method must pass when applied thereto, other- 
wise the method is at once detected as incorrect, and thus the certain 
data we already have furnishes a sure and delicate test,at the 
same time that it suggests, when properly applied, an irrefragable 
rule, for the correct solution of the problem. 











The known trisections here alluded to are—1st, The trisection 
of an angle of 180 deg. by means of the radius of the circle used for 
measuring the given angle; and—2nd, The trisection of an angle of 
90 deg. by the same length, which, cutting away two thirds of the 
are of the given angle, leaves one third (its trisection); and the 
rule that I would propose in accordance with the foregoing data 
would be as follows :— 

Let A, B, C, be the angle given to be trisected 180deg. (being 
in fact a straight line), measured by the semicircle A, D, C 
Complete the circle as shown by the dotted lines A, E, C, and inter- 
sect the same at / and g by means of the radius applied from A and, 
and produce A fand Cg continued to H, then will the portions of 
the secants H f'and H g, as also the chord of the segment f g, be of 
the same length as the radius, and also be the trisection sought in 
this particular instance, as mentioned in the first case of known tri- 
sections alluded to above. 

It is clear that, in this case, the radius applied around the 
semicircle A, C, D, would effect the trisection required, but, in order 
to establish a general theorem from this data, we must proceed in the 
following manner, and reserve the method of dividing the given 
angle by means of the radius, for a test of the truth of the operation. 

By the tenth proposition of 6th Book of Euclid trisect the straight 





line of the diameter A C at m and x, and from the point H draw H m, above-named, and that these changes afford explanations of most of 


and H x continued to o and p—draw the radius lines B, o, and 
B, p; this completes the trisection of the given angle of 180 deg., 
and if any one doubts its correctness let him apply the radius from 
A to 0, and from thence to p and C respectively, when they will be 
found to coincide with and confirm the solution. 

From hence we derive a perfectly correct, easy, and practical rule 
for trisecting all angles, as may be further proved by dividing a 
quadrant or angle of 90 deg. in the same manner, In this case pro- 
ceed as follows :—Ist, Trisect the given radius by 10th and 6th of 
Euclid ; produce and continue the secants from H through the points 
of the trisected radius to the circumference, and test the same by the 
application of the radius as given in the second example of particular 
instances of known trisecti 

Thus was the rule discovered, and the truth of it may be further 
proved by bisecting the radius at 2, and drawing the secant from 
Hthrough « to y in the circumference of the quadrant, which will be 
found to be exactly bisected thereby, proving that whatever portion 
of the given angle comprised between the secants so drawn be allo- 
cated, that the said secants produced to the circle, measuring the 
angle, cuts off a corresponding or proportionate part of the said 
circle, and vice versa. “Q. E. D.” M. A. ALDERSON, 

Spring Hill, Birmingham, May 16th, 1861. : 

[ We have one or two letters in hand on the above subject, which 
we shall publish next week, after which we can devote no more 
space to the subject.—Eb. E. 





FORCE AND HEAT. 
(Continued from p. 347.) 


As this vapour is raised against the atmospheric pressure of 15 Ib, 
per square inch, the magnitude of the elastic force thus daily 
generated, and, of course, destroyed, will be evident. Or, again, 
taking the average fall of rain over the globe to be 36in., or one 
yard in depth of water raised in vapour per annum, and this being 
expanded 1,700 times, will equal an atmosphere of the uniform 
pressure of 15 1b. per square inch, of about one mile in height, sur- 
rounding the entire earth, the aggregate of which force is too great 
to attempt expressing in figures, but its agency in phenomena must 
be very obvious, when we consider its continuous action and re- 
action among the elements. 

I have assumed that heat is the parent of all elastic forces, and 
this view may be illustrated by many analogies, and especially by 
the assumption that steam is formed by the union of elemental heat 
with water. Considering that water is composed of two distinct 
elemental substances, whose sensible properties entirely disappear 
when they combine to form water, it is fair to conclude that this 
latter, when converted into elastic vapour, may consist of three 
elemental substances, viz., the two constituent gases in water, com- 
bined with elemental heat, as the third constituent of elastic vapour 
or steam. And again, this inference is supported by the fact of the 


absorption of a detinite amount of heat when water 1s converted into 
vapour, and the disengagement or re-appearance of the same when 
vapour returns to the liquid state. 

The well-known experiments of Count Rumford have often 
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been referred to as affording proof of the non-entity of heat, 
which, however, are by no means conclusive on that point. Of late, 
several more accurate and interesting experiments in relation to the 
“ force-heat theory” have been made by my esteemed friend, Dr 
J.P. Joule. This able philosopher has shown that the tempera- 
ture of water can be raised merely by mechanical force, employed to 
agitate, without compressing it. By his experiments it appears that 
the evolution of heat was equivalent, in degrees of temperature, to 
the amount of force employed, and hence it was inferred that that 
force alone was the parent of heat, and not heat the parent of one 
class of forces, as I have attempted to show, I might cite many 
other authors of high character who have maintained the “ force- 
heat theory,” but without arriving at any final decision, or clearing 
up the obscure points which it involves.” And as the titles only of 
the essays on this subject would fill a long paper, it is needless to 
name or to give extracts from any of them, so I pass them by. 

In order to ascertain how far sensible heat might be veel by 
surfaces moving rapidly through water, under considerable pressure, 
I made some experiments about twelve years ago, and I read the 
tabulated results of them before the soci¢ty at the time; but, from 
ill health, I was unable to complete the series of experiments as 
intended, and I have not since been able to resume them; however, 
I found a slight increase of temperature, that appeared to be the 
effect of friction only, for the enclosed water was not compressed by 
the force employed ; thus showing that the heat raised might be due 
to the pressure of the moving surfaces against the enclosed water. 
The increase of temperature, however, was very slight, and in no 
wise proportional to the force used; or, in other words, there did 
not appear to be any numerical relation between the degrees of heat 
evolved and the sum of the forces employed; and considering that 
the heat indicated might have reached the water through the axis 
of the revolving cylinder, from its external bearings, I did not con- 
sider the result as favouring the force-heat theory. Besides, | 
have elsewhere offered an explanation of the evolution of sensible 
heat by mechanic forces, on grounds quite distinct from that theory, 
and without assuming the heat to be created by such force. In 
short, | have no controversy with the advocates of the “ force-heat 
doctrine,” merely on the ground of temperature having been raised 
by mechanic force; for it is concerning the source of such increased 
temperatures that constitutes the real matter in question. 

Before enlarging on this question I will observe that it is common 
to refer to bodies as belonging to “the elastic” and non-elastic” 
classes; as also to “ ponderable ” and *imponderable” substances ; 
yet we have no reason to conclude that any strictly non-elastic 
bodies exist in nature, whilst the degrees and changes of the elastic 
force of matter are so greatly diversified, and subject to such 
sudden and remarkable changes as to render a careful estimate of 
them of the highest importance as connected with elemental muta- 
tions, And it may be assumed that there exists only one element 
that is strictly “imponderable,” although the extreme tenuity of 
many fluid emanations are such as to defy our power to measure, or 
specify, any graviating force in them, 

This one substance is “ elemental heat.” The reason why this 
element cannot gravitate towards any centre or aggregate muss of 
matter is the fact of its existing in, and filling all space, both in 
and around all other substances. It is evident that an element thus 
pervading universal space cannot possess gravity, because there 
can be no space vacant in respect to such clement, 











Considering that no evidence at all conclusive has yet been 
adduced to sustain the “force-heat” doctrine, or to disprove the 
existence of heat as an elemental substance ; aud admitting also that 
no direct evidence can be offered to prove the materiality of such an 
element, we must have recourse to the facts and analogies open to 
common observation for explanations of phenomena, wherein what 
we call heat appears to be an eilicient agent, or cause of elemental 
changes. 

In the hope of being able to offer explanations upon some hitherto 
obscure points in calorific phenomena, | have supposed the existence 
of four distinct states or conditions of material heat. Three of these 
conditions require no special remark, since their nature and 
agencies in phenomena are sufliciently explained by the ordinary 
terms applied to them, viz. : , 

Sensible, or melting heat, 

Latent, or combined heat, 

Radiating, or transmittent heat. 

Apart and distinct from these three states of heat, 1 have assumed 
the existence of a fourth, or neutral condition of that element; and 
it is this latter state which I am to bring under special consideration, 
in order to set forth and establish its agency amoug the acting forces 
in the laboratory of nature. This uncombined, or elemental con- 
dition of heat constitutes the reservoir, or fountain from which all 
calorific changes flow, viz., 1 hold that this element is successive! , 
converted into, and dissengaged from the other three states of heat 





the mutations observed in meteorological phenomena, and especially 
of the agency of the elastic forces, , 

In the paper | read before the Society, 11th February, 1851, I 
endeavoured to explain the agency of elemental heat, and the grounds 
upon which | assumed it to be identical with the so-called “electrical ' 
and “ magnetic” fluids, as opposed to the generally accepted doctrine 
which holds these latter to be separate and distinct elements. How 
ever, I pass by the question relating to such identity of those ele- 
ments or fluids, and confine my present remarks to the agency of 
heat, as the parent of the elastic forces, Our limited time requires 
me to defer, for a second section of this paper, the remarks I have 
farther to submit relating to the forces generated by the direct action’ 
of elemental heat. I shall then endeavour to illustrate and explain 
what I have before assumed, that “the entire ranges of moving forces 
among the elements are derived from the mutations of heat, as a 
material substance, and thus controvert the opposite doctrine, which 
maintains heat to be the product and not the parent of such active 
orees. 

The preceding remarks (though more prolix than T could wish) 
are offered rather as preliminary to those to be hereafter submitted 
in special reference to the “ force-heat theory.” I shall, there- 
fore, merely add that the elastic forces acting among the gaseous 
elements and transient vapours that surround the earth, and which 
often appear upon a tremendous scale, are generated by evaporation 
and condensation. Upon the conjoint action of these forces with 
that of gravity all the atmospheric disturbances depend; it must, 
therefore, be of interest to ascertain, if we can, the nature of these 
acting forces, whereby we may come to know something of the 
state and condition of the air we breathe. This knowledge can only 
be obtained by careful inquiries into the proximate causes of the 
endless changes that are daily taking place in the mechanical and 
chemical properties of the atmosphere—changes on which its powers 
to sustain or destroy life so entirely depend. Thus, from the vicis- 
situdes of these elastic forces, it follows that our breathing medium 
becomes alternately dry or moist, heavy or light, cold or hot—in 
gentle stillness, or in violent motion—as crystal clear, or obscured 
by fogs, mists and clouds—at times charged with health-inspiring 
zephyrs—at others, with noxious vapours, fraught with more mis- 
chief than is “ dreamt of in our philosophy ;” as also the descending 
dews, showers, rain, hail, and suow—the gentle breezes and the 
stormy winds—all are to be directly traced to the agency of the 
forces before-named ; and those of the elastic class are generated by 
the union of heat with water! | have, therefore, thought it worth 
while to invite attention to the nature and origin of this class 
of forces; having, as before said, assumed their dependence upon 
the direct agency of elementary. heat. I have endeavoured to 
explain my views of the forces depending on the mutations of heat, 
as the “ heat-force” theory being opposed to that of “ force-heat” 
before noticed; but it is obvious that only one of these theories can 
be true, 

1 would finally express the hope that these dubious inquiries, 
“concerning the matter of heat,” may at length be so settled that the 
advocates of either hypothesis shal] continue to mect “on the 
surface of things,” not only in social but in philosophic harmony. 

Burnage, 4th June, 1861. J. O. Dyer. 
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Tis invention, by J. MeLintock Henderson, of Renfrew, N.B., 
relates to the arrangeme nt and construction of diagonal or angular 
oscillating marine engines. Fig. 1 is a plan of a pair of diagonal 
oscillating direct-ecting marine engines arranged according to one 
modification of the improvements; Fig. 2 represents two half eleva- 
tions, showing the starboard and port sides of the engines. 

The sole-plate A of the engine is formed with sloping or angular 
sides, which are arranged so as to suit the space between the 

i ders. The central portion of the sole-plate A forms the con- 
r B, and on the upper part of the sole-plate is fixed the framing 
which gives support to the upper portions of the engine. The 
trunnions of the oscillating cylinders C are carried in corresponding 
recesses cast in the sole-plate. ‘The piston-rods D are connected 
direct in the usual way to the crank-shaft EF, the bearings of which 
are carried in the transverse beams F. These beams are supported 
at the centres on vertical columns which spring from the sole-plate A, 
and they are further strengthened by the angular stay-rods which 
pass through the longitudinal eyes formed on the sloping portions of 








the sole-plate A. The steam is conveyed into the cylinders by the 
pipes G, and after performing its work in each cylinder it passes 
away by the exhaust H into the condenser B, at the end of which 
are arranged the air-pumps I. These pumps are worked by the 
eccentric J on the crank-shaft E; the strap or band of the eccentric 
is connected to a beam K arranged on the small horizontal shaft L. 
The ends of the beam K are attached to the air-pump rods, so that 
the rotatory movement of the eccentric J imparts the required 
vertical oscillating motion to the beam K, and through it to the 
buckets of the air-pumps. The shaft L also carries a cross-head M, 
to which the rods of the feed and bilge-pumps N and O are con- 
nected, the partially rotatory motion of the shaft L serving also to 
work these pumps. The water and vapour of condensation are 
discharged out through the discharge pipes P, which are arranged at 
the sides of the air-pumps. In front of the engines is fitted the hand 
wheel Q, the ‘movement of which is communicated by means of a 
pinion and se gmental wheel to the link motion, the arrangement of 
which is similar to what is in ordinary use. 





H.RIMBAULT. 


Trave.—The workmen at 
Tron Works, numbering about 900 men, who turned 
out on Saturday, the 25th ult., still manifest a determination not to 
return to work. The grievance of which they complain is the 
existence of a company shop. There is little doubt as to the issue of 
this struggle It isthe prev ailing opinion that in another week or so, 
when the men and their families begin (if they have not already) to 
feel the effects of want, they will, if permitted, return to work. The 
only thing to fear is the probability of the company, seeing the extra- 
ordinary dulness which is exhibited in the commercial world, adopt- 
ing the terrible alternative of stopping their work for a long season. 
All the colliers are busy, and nothing in the shape of a reduction has 
yet taken place, although it is only deferred for a time. It is with 
pleasure we announce the satisfactory settlement of the very awkward 
question of reduction of wages through mut the whole of the eastern 
part of the South Wales Coal Basin. A 10 per cent. reduction has 
been accomplished, to the great relief of the iron trade all round. 
—Bristol Mercury. 


Tue Sovrn Waxes Iron anp Coan 
the Aberdare 
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TO CORRESPONDENTS. 


*," Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 

*,* We must requeat those of our correspondents who desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
ahich, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such ansirer's, published to catch the eye of an anonymous 
querist, are which, we are our 
yeaders will agree with us, should be excluded as much as possible from this 
column. —— 

S. M.—We doubt the existence of such a metal, but we will wrke is 

T. R. (Colchester).—Two pices of india-rubber moy be iwade to cohere to- 
gether by spreading naphtha upon them. 

Z.—Murvran’s Treatise ov the Marine 


in most cases merely advertisements, sure 


iquiries. 


Engine, published by John 


Weale, 59, High Holborn, price 28. 6d, gives the particulars to which you 
refer. 

AN Esoixneer. — M. Henri J. Gigtird, the Inventor of the Injector, may 
he addressed to the carve of **M. Flaud, Coustructeur, Ree Jean Goujon, 
Paris.” 

SvescrivEr (Sunderland).—We kaor of none. Had you seut your nane and 
address we would have published your inquiry, in which case you might 


have received replies. 

L. P.—Buy a penayiorth of ammonia at anu chewist's. ( 
sponge, it will instantly remove the stains made by dilute sulphuric acid u pou 
cloth. Of course, f the cloth be burnt through, the ammonia will not mend 
the holes, 

SiLvEsTER’s GAUGES.—Mr. Henry Eastwood, of the Commercial Mills, Elland, 
writes to us to say that, taro years ago, he constructed « steam gauge identical 
with Silvester’s, lately illustrated in THE ENGINEER, the only difference being 
that, whereas the latter has three spriugs, Mr. Eastwood's had but tio 

AMANUENSIS.—Eugene Bourdon's steam gauge was patented in England in 
the name of Charles Cowper, December 15th, 1849, No. 12,889 (old law). We 
know of no gauge maker by the name of Smith in Birminghom, and pre- 
sume you clude to Mr. Sidney Smith, of Nottingham, whose pressure gauge 
wus patented May 22nd. 1847, No. 11,711. This patent has expired, 

J.B. KR. (Birmingham).--Yes, the Bourdon Indicator has the advantage of 

he one we saw was, we were told, the only one yet introduced 

It was in the possession of Mr. Loftus Perkius, of No. 6, 

M. Eugene Bourdoa’s address is, Boule- 


Applied on a 


simplicity. 
in this country. 
Fran‘is-street, Regent-square, W.C. 
vart du Temple, Paris. 

M. MH. T.—The best and cheapest system of permanent way sor your mineral 
vailway is unquestionably the “ Sandwich rail,” of Mr. W, B. Adaus, 
whose address is No. 4, Holley Mount, Hampstead, N. Whether you ean work 
steai power with more econowy than horses, willdepend on the extent of your 
trate ; but steam ought to be much the cheapest, if the ae ight of coal carried 
is cousidercble 

T. M. (Hayfield) —The size of your boiler and pressure of steam do not alone 
enable us to say how large a pump would supply it, since that would depend 
entirely upon how much water nov evaporate in a geven time, and how sast 
you drive your pump. If you evaporate 60 gallons an hovr, and drive your 
plunger-pump constantly at 16 strokes a minute, the capacity of the plunger 
should be halj-a-pint, or so large that it would displace halj-a- pint of water 
at a stroke. Make a roomy jivebox, and make jijty holes one-quarter of an 
inch in diameter in your jlre door, 8o as to let in air, cud you will probably 
precent smoke. 


Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. he charge Jor four lines aud 
under is halj-a-crown ; each line asterwards, sixpence. The line averages 
nine words; blocks are charged the same rate for the space they fill. AU 
single advertisements From the country must be accompanied by stamps in 
payment, 

Tur ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the Following terms :— 

Hal f-yearly (including dowhle number), 15s. 9d. 
rearly (including tivo double numbers), £1 11s. Gd. 
Ir credit be taken, an extra charge of two shillings and sixpence per annum 
aill be made. 
Tue ENGINEER is registered for transmission abroad. 

Letters relating to the advertisement and publishing department of this paper 
are to be addvessed to the publisher, MR. BERNARD LUxTON ; all other letters 
and communications to be addressed to the Editor of Tuk ENGINEER, 163, 
Strand, W.C., London. 


THE ENGINEER. 


FRIDAY, JUNE 14, 1861. 




















ADMIRALTY CONTRACTS, 


In a letter addressed to the Zimes, and published on 
Wednesday last, Mr. John Laird, of Birkenhead, has drawn 
attention to an important defect in the Admiralty contract 
system. This defect is not newly discovered, for we com- 
mented upon it in THE ENGINEER several months ago, and 
urged the propriety of abolishing it without delay. It 
wiil be well, however, to reconsider the matter in view of 
the great extension of Admiralty contracts for iron-cased 
ships, which is likely to take place very soon, and for which 
not a few of our shipbuilding firms are making great pre- 
parations. 

The defect—the injustice, we may say—of the present 
system of issuing contracts for ships built in mercantile 
dockyards, is stated by Mr. Laird as follows :—* No pre- 
ference is given to builders who have completed contracts 
satisfactorily for the Admiralty before, as is the case in 





engine-making, but all parties tendering are placed on the | 


same footing.” In order to make the matter plain to all 
of our readers, it is necessary to explain that the rule of the 
Admiralty, in respect to contracts for marine steam engines, 
is to survey the establishments of those engine-makers who 
wish to manufacture for the Government, and, where the 
works are approved, to call upon the proprietors for tenders, 


observing that certain firms are allowed to tender for cer- | 


tain classes of engines only—the less important makers 
tendering for the smaller engines and the more important 
for the larger. ‘ All makers who have not supplied engines 
to the Admiralty before are placed in the lowest grade, 
working up only step by step, even though they have 
made engines of the largest class and undeniable quality 
for other parties.” The consequence is, as Mr. Laird truly 
observes, that as the manufacture of engines for the Ad- 
miralty has, until lately, been confined to very few parties, 
it will, of course, take many years before any great 
number of makers get into the higher grades, which limits 
materially the competition for large-sized engines. So true 
is this, that at the present moment, although numerous 
contracts for Government marine engines have lately been 
issued to firms in Scotland and elsewhere, yet Mr. Penn is 
enormously increasing his manufacturing establishment at 
Greenwich, in the certain expectation, we presume, of 
retaining a large proportion of the Admiralty contracts for 
large engines for many years to come. 

Now we do not wish to complain at all of this arrange- 
ment—not here, or at present, certainly. But we have a 
right to ask and require that a policy or practice deliberately 
adopted by the Admiralty shall be fairly carried out. And 
in order that this practice of reserving certain important 
works for certain firms of established reputation may be 
fairly carried out, it is manifestly necessary to apply it to 
contracts for ships as well as to contracts for their engines. 
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We can conceive of no fact or cireumstance which should 
induce a totally different practice in the two cases. The 
construction of a ship is surely as important and difficult a 
work as the construction of the engine which is to propel 
her; and whatever knowledge, or skill, or experience, or 
resources mav be necessary in the one case must be at least 
equally necessary in the other. Yet, in the face of these 
facts, the Admiralty throw entirely aside in the case of the 
ship contract those precautions and limitations which they 
strenuously insist upon when the engine contract is 
issued. 

No more striking example of the injustice of this system 
can be adduced than that which is presented by the posi- 
tion of Mr. Laird himself in reference to this subject. 
My. Laird is everywhere recognised as one of the very first 
of British shipbuilders. There is not a shipbuilding firm in 
the country enjoying a higher reputation than his, cither 
for excellence of materials or faithfulness of workmanship. 
In the late gunboat inquiry it came out in evidence that at 
his establishment even a greater degree of care was shown 
than in any other private works. If the rule before described 
had been applied therefore—that is, if only builders of the 
very highest and most proved reputation had been permitted 
to tender—when the building of iron-cased ships by contract 
was commenced, Mr. Laird must have had contracts for at 
least one or two of the vessels now in progress ; on the same 
grounds Mr. Samuda must have had some ; and for the same 
reason (as well as for the further reason that the Admiralty 
have availed themselves freely of his designs), Mr. Scott 
Russell must have shared in these great works. But neither 
Mr. Laird, nor Mr. Samuda, nor Mr. Scott Russell—our 
three topmost iron shipbuilders—has had a single ship 
given him to build ; but the contracts have, for the most part, 
been given to firms whose merits and claims are not to be 
mentioned in anything like the same category as theirs. 
This is the plain truth, and must be spoken plainly. It is un- 
questionable that the principle which has secured for Messrs. 
Penn and Messrs. Maudslay the contracts for the engines of 
these iron-cased ships would have secured for the gentlemen 
named the contracts for the ships themselves—had_ it 
been applied in that case. But it was not applied; firms 
of little or no standing were permitted to tender, and 
to tender, too, under sham penalties, and thus to “cut 
out” those superior builders who are too respectable to 
job, and too solvent to incur tremendous penalties rashly. 
Nor docs the unfairness, as illustrated in Mr. Laird’s 
example, end here. Of late years Mr. Laird has found 
it desirable to engine his own ships in many instances, 
and has accordingly erected splendid engineering works 
in his dockyard. During the last few years, as we hap- 
pen to know, he has produced excellent engines of large 
power. But by the Admiralty rule he is excluded from 
every chance of contracting for Government engines, un- 
less he is willing to take his place among the many small 
firms who seek Government orders, no matter how trivial, 
and to slowly rise through all the grades like the rest. The 
consequence is—and it needs only to be mentioned inforder 
to be repudiated—one of our best firms is excluded 
altogether from Admiralty contracts—in the one case be- 
‘ause the tendering is restricted, and in the other because 
it is open. Such a state of things is so self-damnatory 
that no condemnation of it from us can be needed. Its 
injustice to those private firms which are the strength and 
stay of our country on the one hand, and to the public 
interest on the other, must be apparent to every reader. It 
cannot be right that Mr. Laird should have to look down 
into his dock upon a ship sent to him for large repairs 
before she has ever earned sixpence for her proprietors, 
and should have, at the same time, to reflect as he looks 
that her builder is in the enjoyment of that Admiralty 
patronage from which he himself is pertinaciously excluded, 

With regard to the question of penalties, Mr. Laird, in 
the letter before-referred to, re-urges the arguments em- 
ployed by us some months ago. Enormous penalties of 
£20,000, £40,000, and even £50,000 are imposed by the 
contracts issued by the Admiralty for non-completion within 
the time specified, and other causes—a course not adopted 
in the case of engines. “If these penalties are intended to 
be enforced, the result,” as he says, “may be a most 
serious matter even to contractors of the largest means; 
and if not meant to be enforced, they had better be left out 
of the contract altogether, or it is a manifest injustice to 
those who may decline, from prudential motives, to enter 
into such heavy responsibilities.” Clearly, such penalties 
put a premium upon improvidence and recklessness. 

With the last part of Mr. Laird’s letter, in which he 
urges that the builders of ships given out to contract 
should furnish their designs, we do not agree. To call 
upon the constructors of marine engines for designs is 
reasonable enough, because marine engines for war ships 
differ from others only in a very few points. But a war 
ship differs from a merchant ship ina thousand ways, and 
we have very little faith in the fitness of private 
builders to design them. Of course it would do no harm 
to invite designs from the contractors; but that to do so 
would be of any great service, as a general rule, we 
seriously doubt. Only daily experience in the construction 
department of the Admiralty, to which the information 
gained by the officers in command of our ships is con- 
verged, can qualify a man to construct an efficient ship of 
war. At the same time every facility should be afforded 
to private builders who may desire to offer suggestions 
respecting the ships of the Royal Navy, in order that men 
like Mr. Scott Russell, who deal ably with first principles, 
and take a pleasure in pushing their inquiries among 
naval men, may be enabled to benefit the nation by their 
counsels. 


STEAMBOATS AND RAILWAYS. 


Few persons, in contemplating a journey to any place in 
these kingdoms, accessible both by sea and rail, would hesi- 
tate long in their choice of conveyance, We are not aware 
that railway travelling, expensive although it be, is 
reckoned a great luxury, but there is this about it—it 
enables us to get over fifty or one hundred miles of distance 
in, at most, one half the time possible by any other mode of 
transit. The “ accommodation” is endurable, and the risk, on 
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the whole, moderate. The steamboat is simply uncomfort- 
able, and more frequently intolerable, saying nothing of the 
contingency of sea-sickness. It cannot be denied, either, 
that a vast number of people have an instinctive dread of 
“the water,” and which, if not amounting to hydrophebia, 
is quite sufficient to keep them always on dry land. This 
feeling is little better than a superstition, unless those who 
entertain it forego all journeying, in whatever mode, except 
on foot. The chances of danger in a properly conducted 
steamboat navigation cannot be greater than in railway 
transit, nor will careful inquiry disclose results going to 
support a different conclusion. But of the discomfort of 
steamboat travelling there can be no dispute, at least where 
the boats are of the kind which abound in British waters. 
We had rather ride to Margate inside an omnibus, and 
along with eleven stout passengers, than perform the 
fluvial and maritime journey thither on board certain of 
the craft wherewith our intercourse with that enterprising 
seaport is maintained. And we like the sea, notwith- 
standing. It offers the cheapest possible means of transport, 
and we have no doubt that it might be made the most 
agreeable, although not the most expeditious. ‘The magni- 
tude, splendour, and comfort of the American river boats 
are, to some extent, known and admitted in this country, 
but it does not appear to be as well known that boats of 
the same construction are as applicable to ocean navigation. 
Whatever else our boats may be, they must be unques- 
tionably safe, able to live in the worst sea and the heaviest 
gale. If, with the staunchest construction, we can provide, 
accommodations afloat hardly inferior to those of a first-rate 
hotel, so much the better. Now it is a fact that the Americans 
adopt the same model for many of their coasting as for 
their river boats. In Dr. Lardner’s Ratheay Keonomy 
(p. 372) is a list of several American steam-vessels, giving 
their principal dimensions, the longest being 376ft. on deck 
(there is no projection at either end), and the average 
length of each is upwards of 300ft. The ten boats named 
in the list are alike in their general plan and arrangement, 
and two of them run regularly, every week-day in the year, 
on a route which includes 25 miles of open sea navigation, 
and five of them ply on a “ sound,” or channel, 30 miles wide, 
However brief may be the exposure to the fury of the 
Atlantic, there can be no question that a boat, on such a 
station, requires to be as strong as if constantly navigating 
the broad ocean itself. We have had occasion to make the 
passage in question, ourselves, in the depth of winter, and 
we can attest the steadiness with which the vessel rode the 
tremendous swell in shore, and weathered a fierce north-east 
gale. On Lakes Erie and Ontario also, although no boats 
are sent out on those waters in winter, the behaviour 
of similar vessels in the vernal and autumnal storms, which 
sweep over all the North American lakes, is hardly less 
praiseworthy. The ordinary length of the lake steamers is 
2d0ft. and several are 350ft. long. Mr. 'T.'T. Vernon Smith, 
formerly a pupil in Messrs. Stephenson’s establishment at 
Newcastle, and now engineer to the province of New 
Brunswick, referred to these boats as follows, in a most 
interesting lecture which he delivered some four years ago, 
before the Fredericton Atheneum ;— , 

“ Let me ask you to look again at the Canadian lakes. 
“On Lake Erie, the Western Metropolis, an old boat and 
“ not perfection by a great deal, has repeatedly run from 
“ Buffalo to Point au Pelee in ten hours, a distance of 200 
miles. On Lake Ontario, the Canada and America ran 
regularly last season from Hamilton to Brockville, 240 
miles, in thirteen hours, and have done it in twelve; and 
let it be borne in mind, that neither the Metropolis nor 
the Ontario steamers are pasteboard river boats, but ships 
of 1,500 or 2,000 tons, built expressly for rough weather, 
and getting their share of it at some seasons of the year. 
This speed would carry us from New York to Liverpool in 
a trifle over six days. These boats are built with a total 
disregard of all the old theories, yet they move with 
remarkable freedom, ease down their bows into a sea 
without any jerking or straining, roll very little in the 
trough or on the wind; in a head sea their sharp bows 
split the waves without rising or pitching, and with a 
gale aft, the easy lift of the stern shows the propriety of 
“the build. There is another feature that helps them; 
“ with engines fully as powerful as our ocean boats, they 
“ have scarcely one quarter of the weight, and their high- 
“ pressure (40 Ib.) boilers, when well constructed, are very 
“ light upon fuel.” , 

There are smaller boats also of the same construction, 
which run throughout the year from New York to Phil- 
adelphia, traversing nearly 100 miles of the open Atlantic, 
ané other boats of the same kind run for about the same 
distance on the open ocean, between Boston and Portland, 
All the boats in question have platforms called “ guards ” 
built out from the main deck to the outsides of the paddle 
boxes. These “guards” do not occupy the space merely 
over which the sponsons ordinarily extend, but their pro- 
jection extends almost from the bows tothe stern, the main 
deck being more nearly egg-shaped than of the ordinary 
plan of English steamers. Upon the main deck, six or 
eight feet above water, the two or three storey saloons are 
placed, whereby the inhabited portion of the American 
boats is carried from 25ft. to 40ft. above the load line. The 
hold is fitted up as an enormous sleeping apartment, with 
curtained berths, while above are the great saloons, flanked 
with elegant state-rooms, for which the American boats are 
famous. The engine occupies a narrow compartment, ex- 
tending for 30ft. or 40ft. along the centre of the boat, the 
boilers being placed generally under cover on the “ guards,” 
the two great chimneys standing, one on each side of the 
boat, and 50ft. apart. The steadiness of these great vessels 
even in rough weather on the open ocean, seems to sug- 
gest more the stability of a great mansion ashore than 
the buoyancy of a floating structure. Of their internal 
magnificence we may quote Dr, Lardner, as he wrote 
twelve or fifteen years ago, and we only add the comment 
that this magnificence has, if possible, been exceeded in 
the later crait of the same kind :— 

“The exhibition of the beautifully finished machinery of 
“the English Atlantic steamers did not fail to excite the 
“ emulation of the American engineers and steam-boat pro- 
“ prietors, who ceased to be content with the comparatively 
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“ rude though efficient structure of the mechanism of their 
“steam-boats. All the vessels more recently constructed 
“are accordingly finished and even decorated in the most 
“luxurious manner. In respect of the accommodations 
“which they afford to passengers, no water communl- 


“cation in any country in the world can compare 
“with them. Nothing can exceed the splendour and 
“Juxury of the furniture; silk, velvet, and the most 


“expensive carpeting, mirrors of immense magnitude, 
“gilding and carving, are used profusely in their deco- 
“rations. Even the engine-room in some of them is 
“lined with mirrors. In the Alida, for example, the end 
“of the room containing the machinery is composed of one 
“large mirror, in which the movements of the highly- 
“finished machinery are reflected.” 

We can assure our readers that Dr. Lardner wrote with- 
out the slightest approach to exaggeration. The New 
World, which is still the largest of the American steam 
boats, having been lengthened to 468ft., presents in her 
saloons, which are many fect above water, an appearance 
of almost palatial grandeur. In the last edition of 
“The Treatise on the Steam Engine,” Mr. Bourne has 
recorded an obituary of this fine vessel, upon the erro- 
neous assumption that in sinking, in consequence of a col- 
lision, in shoal water, she had gone down for ever. 

We have dwelt upon these particulars of American 
boats for the purpose of remarking that if ever sea 
transit about our shores is to become popular, some approach 
to the convenience and comfort, if not the luxury, of these 
boats must be attained here. None of the vessels referred 
to draw above 8ft. of water, the New World, 468it. long, 
and having a main deck 84ft. wide over all, drawing but 
5ft. Gin. ‘The hulls are, in all cases, perfectly flat on the 
bottom, as all steam vessels should be, and as the best 
ocean-going steamers are, at last, being made. ‘The bilges 
are nearly square. ‘The lines, fore and alt, are very sharp, 
although it is not often that the whole length of the 
vessel exceeds cight times the breadth. Such craft, having 
their principal weight well amidships, seldom labour 
in w sea-way, and rolling is almost out of the question. 
There is little in the consequent motion to give rise to 
sea-sickness, and the whole affair has indeed more the 
air of a splendid residence than that of a conveyance. 

With boats, approximating to the same degree of com- 
fort and speed, running between London and Yarmouth, 
Hull, Neweastle, and Edinburgh, a large passenger 
traffic would undoubtedly spring up, and the cost of pas- 
sage would not amount to one-third of what it now does 
by railway. Upon the axiom that like causes produce like 
effects, we may instance here the facts attending the com- 
munication between the American cities of New York and 
Boston. ‘The position of these cities may, with sufficient 
accuracy for the particular purpose which we now have 
in view, be compared to that of Plymouth and 
London, There is a railway all the way from New York 
to Boston, 286 miles long, as there is one of 246 miles 
from Plymouth to the metropolis, the bearing of Boston 
from New York being nearly the same as that of London 
from Plymouth. An unobstructed water communication, 


some 400 miles in extent, exists between both pairs of 


cities referred to in this comparison, but as few 
if any steamers leave South Devonshire for the ‘Thames, 
so there are none to speak of running all the way from 
New York to Boston. 
the American route in question, three ports, Norwich, 
Groton, and Fall River, corresponding nearly, in their 
relative positions to the terminal points in question, to 
Southampton, Portsmouth, and Newhaven. From Norwich, 
a railway 60 miles long extends to, and intersects with the 
through New York and Boston line, just as that from 
Southampton, eéd@ Basingstoke and Reading, meets the 
Great Western. 
about 100 miles to Boston, corresponding to the “ direct 
line” from Portsmouth. And from Fall River, still further 
east, there is another railway of 54 miles to Boston, corre- 
sponding to the Brighton line from Newhaven. Every week- 
day in the year, a steamer, capable of accommodating com- 


fortabiy 800 passengers, and which will carry 1,000 if 


required, leaves New York for Norwich, and vice versa. 
Another similar line is maintained between New York and 
Groton, and another still between New York and Fall River. 
The two through trains cach way daily cn the “ land route” 
occupy eight hours. ‘The boats all leave New York at about 
5 o'clock in the afternoon, and, after running from 150 to 
200 miles, transfer their passengers to the various railways 
leading to Boston, the arrival in that city being from 6 to 8 
o'clock the next morning. ‘The return trip is mede 
also by night, the boats having excellent and even luxurious 
sleeping accommodations. It 1s a fact that more passengers 
are carried by the boats and connecting lines between 
the two cities than by the “land route,” the fare, 16s. 6d., 
exclusive of ds. 2d. on the boats fora state room for two per- 
sons, being the same by all the lines. And it is alsoa fact that 


There are, however, in the case of 


From Groton there is also a railway of 





1780. Nevertheless, a Cornish engine is not a double-acting 
engine; at least, that was never our notion of the con- 
trivance. It is, according to the best authority, a single- 
acting condensing engine, in which high pressure. steam is 
worked very expansively. In Watt’s single-acting engines 
which, at the time of the expiration of his patent, in 1800, 
burnt 10 1b. of coal per horse-power per hour, it was practi- 
cally impossible to work to any great degree of expansion. 
The reason was this: instead of employing the steam for 
the purpose, merely, of lifting a dead weight of iron, or 
pump rods, at the other end of the beam, and causing this 
weight, in its descent, to force up the water, as is done in 
all Cornish engines, Watt’s engines had lifting pumps, in 
which the upward lift of water was simultaneous with, and 
proportionate to, the downward pressure on the piston. 
The load on the pump being nearly uniform throughout the 
stroke, the pressure on the piston was almost necessarily so. 
It is perfectly true that, theoretically, there is no difference 
between lifting thirty or forty tons of water, and the same 
weight of ballast, on the in-door stroke of a pumping engine, 
but, practically, there is a difference, and, where the water 
is to be lifted, the more uniform the steam pressure, 
throughout the stroke, the better. Those who have seen, 
for example, the 112 in. Cornish engine at Battersea, lifting 


its 75 tons of dead-weight 10ft. high in one second, 
or, at the most, one and a third seconds, will not 
ask us whether, even with a mammoth air-vessel, 
16,800 gallons (75 tons) of water could be safely 
exercised in like manner through a stand pipe 18dft. 
high. When it comes to hoisting such a body of 


water we must needs do it gradually, and if we are deter- 
mined to expand our steam it is then best to do so in two 
cylinders, arranged on Hornblower’s, or, as many will 
have it, Woolf's plan, so as to equalise the pressure, as 
much as possible, throughout the stroke. But, with the 
50 tons or 75 tons of cast-iron, we may shoot it up like a 
bombshell from a mortar. Inthe 100-in. cylinder, Victoria 
engine, at Lea bridge, the 45 ton dead-weight, with 
which the 50-in. pump pole is loaded, is jerked up 11it. 
in one second and a quarter. Although this weight is 
equal to less than 13 1b. per square inch on the piston 
(51 1b. per square inch on the pump pole, equal to ilsft. 
head of water), the in-door stroke begins with 18 lb. of 
steam over the piston, and a 28-in. vacuum under it, the 
total pressure being more than twice the resisting load. 
The steam, however, is cut off as soon as the weight has 
acquired its proper momentum, and the terminal pressure 
on the piston, when suppressing at one-fourth stroke, cannot 
be more than 8 lb, above a vacuum, or 61b. or 71b. below 
the atmospheric line. Where, as in Cornwall, an engine 
of the same dimensions is made to put 100 tons or 
more of matter into motion, steam of 301b. or 40 1b. above 
the atmosphere is let on, at a blow, tothe piston, and cut 
off at one-tenth or one-twelfth stroke. With a freely sus- 
pended dead-weight to deal with, expansion in a single 
cylinder can be carried to any desired extent, provided 
the working parts be strong enough to bear the corre- 
sponding high initial pressure. It has, indeed, been in 
proportion as pumping engines, whether Cornish or 
double-acting, have been worked expansively that they 
have been worked economically. 

As far as the consumption of coal is concerned, very 
little fault is to be found with the Cornish system. It is 
true that, in the stanniferous duchy itself, the Cornish 
engine is no longer what it once was. <A duty of fifty 
million foot-pounds to one ewt. of coal, equal to nearly 
44 1b. coal per effective horse-power per hour, is now a fair 
average, whereas there have been engines, of the same 
family, which worked, year in and year out, with 2 Ib. of 
coal for every 198,000 gallons of water actually lifted 
one foot, this, if done in an hour, being an effective (and 
more than an indicated) horse-power, equal to 33,000 Ib. 
lifted one foot per minute for sixty minutes. What has 
been done, at least in mechanics may be done again, and 
so we shall credit the Cornish engine with the maximum 


duty, or, what is the same thing, the minimum 
rate of coal expenditure. Even this 21b. rate is 


enough where coal is dear, as it is in Cornwall, but any- 
where within 100 miles of a coal-pit, accessible by railway 
or canal, such an expenditure is a comparatively small 
matter. In London, most of the water companies burn 
Welsh coal screenings, at 11s. a ton, under their Cornish 
boilers, and, when wetted with one-fourth its weight of 
water, this fuel burns almost without smoke, and with 
un evaporation of eight times its own weight of water. 
So, even in the metropolis, the item of coal is not 
avery expensive one, especially when, as neatly all the 
pumping engineers assure us is the case, a duty of about 
eighty millions is obtained from every hundred-weight of 
coal-dust burnt. When, some years ago, an Act of Par- 
liament overtook the coal merchants, compelling them to 
screen their coal before depositing it in the purchaser’s 


' cellar, they could hardly give away these screenings. 


the line presenting the longest steamboat passage, including | 


the 28 
than the other two water lines together. Passengers prefer 
the full and comfortable night’s rest on board the boats, 
with the short railway trip in the morning, although this 
passage occupies more time than any one of the other three. 
By making the steamboat passage really comfortable, invest- 
ing it, indeed, with something very much like the character of 
a lodging in a handsome and well appointed hotel, travellers 
gain such confidence as to positively avoid the “ land route” 
when the greatest possible expedition is not essential. 


Were steamboats of the same character to be found upon | 
the east coast of England, we cannot for a moment doubt | derived from a district of 700,000 inhabitants, pays less 
that they would soon attract a large share of travel from | 
|as the interest on the cost of such reservoirs as would be 


the railways, and, at the same time, create new traftic in 
addition. 
CORNISH ENGINES. 

IN the first place, what is a Cornish engine? Not merely 
a single-acting engine. According to Mr. Pole, the first 
Cornish engine was made by Trevithick, in 1812, whereas 
single-acting steam-engines were made nearly or quite two 
centuries ago, and single-acting engines, nearly identical in 
construction with the Cornish engine, were in vogue in 


miles on the open Atlantic, carrics more passengers | 





After a while, 4s. 6d., and, at last, 10s. 6d. to 11s. was 
obtained for the refuse, and it isa fact that, when the East 
London Company were paying s. 6d. for such fuel, they 
found that Poweli’s Duttryn, which then sold at 20s., 
was worth but 9s. 11d. per ton, as measured by the com- 
parative amount of work obtained from it. While the dry 
coal evaporated 84 times its weight of water, one pound of 
screenings evaporated 8} lb. in addition to the one fourth 
pound of water with which they had been wetted on the 
tloor of the boiler house. So little fuel is used by the water 
companies, and so cheaply is it obtained, that the East!Lon- 
don Company, which has a water-rent of £100,000 a-year, 
than £3,000 yearly for coal. This sum is hardly as much 
required if the water was supplied by gravitation, and 
without pumping. As far, therefore, as working economy 
is concerned, we repeat that there is little fault to find with 
the Cornish system. ‘The Cornish engine works with a 
friction often as low as 10 per cent. of the power, and, indeed, 
as low, sometimes, as 7 per cent. It costs very little for 
repairs. As is well known, many of them have run day 
and night, week-days and Sundays alike, for three months 
without stopping a single stroke, and for a year together 














with only a few hours’ rest for packing. The Victoria 
engine, at Lea bridge, works day and night incessantly, and 
the Wicksteed engine at Old Ford, although resting at 
night, has hardly been stopped two months for repairs 
during the last fourteen years. Such merits are not to be 
undervalued. We set them down at their full worth. 
But we do not for a moment suppose that the y are peculiar 
to Cornish engines, nor do we entertain the superstition 
that only a Cornish engine can work up to a duty cf one 
hundred millions to a hundred weight of coal. “Twenty 
years ago Mr. Wicksteed could not obtain credence for his 
statements that such a duty was obtainable at all, and no 
innovation made slower progress, for awhile, than that of 
setting single acting engines at work in London. But 
twenty years have disclosed something like the real 
capabilities of the steam engine, and it has been ascertained 
that even a duty of one hundred millions is by no means the 
extreme attainable limit. A duty of two hundred millions 
of pounds, lifted one foot by the expenditure of 112 Ib. 
coal, is, indeed, more within the limits of probability now 
than half that duty appeared to be twenty years ago, 
Since that time, indeed, rotative engines have been worked 
with an effect not far, if at all, short of one hundred and 
fifty millions, and, unless the fundamental principles, upon 
which we base all calculations of the effect of steam, have 
been mistaken, a duty of two hundred millions, equal to 
about 1} Ib. coal per hourly horse power, will ultimately 
become a regular every-day performance. And while it is 
not so much our purpose now to enter upon a broad inquiry 
into the ultimate capabilities of steam, we may remark that 
the Cornish engine is not at all adapted to the high initial 
pressures and great expansion which would be involved in 
the achievement just mentioned. In the Cornish engines 
working in London a cut off at one quarter stroke is 
rather earlicr than the average. Harvey’s great engine 
at Battersea fields cuts off at one-third stroke, and the 
greatest pressure on the piston is seldom as much as 20 Ib, 
per square inch, besides the vacuum. 

To go further, the great cost of the Cornish engine is a 
positive objection. A 100-in. engine, like that at Lea bridge, 
costs £14,000, with boilers and all necessary fittings. The 
interest on this cost is £700, nearly or quite one-half 
the cost of all the coal burnt in a year when run- 
ning day and night. 











When working at cight strokes 
per minute this great engine exerts only 270 indicated 
horse-power. In engines of ordinary construction this 
would correspond to about 100 nominal horse-power, the 
price being thus £140 per horse-power. But there is all 
the magnitude and strength of an engine capable of working, 
on a different system, up to 2,000 indicated horse-power. 
A marine engine, with a single 100in. eylinder and 11ft. 
stroke, would make fourteen or fifteen revolutions per 
minute, and work up, certainly, to 1,750 horse-power, with 
no greater strength of parts than that which characterises 
the Victoria pumping engine. ‘The cylinder and all con- 
nected with it are of the same weight and cost, whether the 
steam is worked in one or both ends. ‘The connections and 
all moving parts must be of the same strength, whether 
eight or sixteen strokes per minute are made. And so a 
great and costly engine is made, on the Cornish plan, to do 
comparatively little work, whereas this work might be 
done, with no greater expenditure of fuel, by a very much 
smaller and cheaper engine. ‘This has been already proved 
in practice. When, especially, a large supply is required, 
the bulk and cost of the Cornish engine becomes enormous. 
A few years ago it was desired to supply 10,000,000 
American (8,000,000 imperial) gallons every sixteen hours, 
to Brooklyn, a iarge and populous suburb of New York. 
The lift was to be 162ft. through a main, the friction of 
which was equivalent to 10ft. additional, or to a 172ft. 
lift in all. A single-acting Cornish engine having been at 
first determined on, its cylinder was estimated, by four 
different makers, at respectively 11lin., 120in., 136in., 
and 160in, in diameter. These diameters corresponded to 
the different degrees of expansive working contemplated by 
the various makers. Instead, however, of making either of 
these monsters, and instead of dividing the proposed work 
between two engines, a single-pumping engine of extra- 
ordinary construction was designed and built, this engine, 
of which a notice appeared in THE ENGINEER of 
August 26th, 1859, being probably the most powerful 
ever constructed for a like purpose. It has delivered 
15,536,718 New York (12,429,375 imperial) gallons 
in twenty-four hours, under a head, including friction, 
of 172ft., a result unprecedented in the history of pump- 
ing machinery. Here, however, the engine is not as 
large as the Victoria engine, the cylinder being 90in. 
only, and the stroke 10ft., while the initial pressure 
on the piston is only 8lb. on the square inch, wire-drawn to 
below the atmospheric pressure before cutting off at about 
half stroke. The duty obtained under these circumstances 
is rather less than sixty millions, and the great work 
performed is due to the fact that the engine, although 
having no crank, is double-acting, making ten double 
strokes per minute, The cost of this engine, with boilers 
and all fittings, the whole weighing 440 tons, was £16,000, 
and, as will be borne in mind, labour and materials are from 
30 per cent. to 50 per cent. dearer in America than here. 
We have, perhaps, gone a little out of our way in referring 
to this engine, but besides whatever interest may attach to 
its performance, it helps to make good our argument against 
single-acting engines. A nearer, and possibly a stronger, 
illustration is attorded by the coupled doable-acting engines, 
at Stoke Newington and Thames Ditton. Messrs. Boulton, 
Watt,and Co’s. engines, at the former place, work the steam in 
one cylinder, expanding five-fold, while Messrs. Simpson 
and Co.’s engines, at both the places named, expand their 
steam from a 28-in., into a 46-in. cylinder. Both classes of 
engines have, as is generally known, attained a duty of 
upwards of one hundred millions, and a pair of the coupled 
engines at Ditton have pumped seven and a half million 
gallons, against a head of 234ft., in twenty-four hours. 
Still less costly is the horizontal pumping engine of the 
kind designed by Mr. Cowper for the Crystal Palace, and 
while that gentleman has ascertained that its working 
friction does not exceed 11 per cent. of the whole power 
exerted, it is also certain that such an engine is as capable 
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of high and economical expansive working as any plan of 
single cylinder engine in use. While having all the sim- 
plicity of the direct connection of the Bull engine, the 
steam is worked on both strokes, an equable flow of water 
is obtained, and the fly-wheel stores up any amount of 
surplus force imparted at the beginning of the stroke. It 
is difficult to argue with those who, in their zeal for the 
Cornish system, insist that half the power of a rotative 
engine is expended on the journals of the crank shaft. 
The rotative engines have been sufficiently tested by the 
friction brake to explode this vulgar error, but not suffi- 
ciently to make all engineers familiar with the results. ‘The 
Cornish engine may be an almost perfect steelyard in 
which the power and the work weigh each other, but it is 
not the less certain that the power exerted and work ac- 
complished in the fly-wheel pumping engines are as capable 
of accurate measurement, and the result is positively 
against the “steclyard.” There certainly is one peculiar 
source of loss in Cornish pumping, to wit, the fluctuations 
of the column of water pumped. On some pump cards— 
especially with short lifts—the power wasted in_ this 
injurious oscillation appears to be very great. With a 
pair of double-acting engines coupled at right angles to 
the shaft of a fly-wheel, such a loss cannot and does not 
occur, the outflow being steady and uniform, while also 





the pumps fill to almost their full capacity at every stroke. | 


On the whole, however, nothing that can be said against 
Cornish engines already built and at work would justify 
their removal. ‘Their great bulk and cost is, ab initio, 
against them, but when once these have been condoned, 
there is certainly little in the performance of the 
Cornish engine to justify Mr. Bourne’s aspersion to the 
effect that it is “a remnant of enginecring barbarism.” 
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TnE public have been somewhat ostentatiously informed 
lately that Messrs. Black, the publishers of this volume, 
recently entertained the contributors to the “ Encyclo- 
pedia Britannica,” at a Greenwich banquet. We regret 
to say that the public have but little cause to sympathise 
with the hilarity of these gentlemen. So far as we have 
had occasion to examine the recent edition of that “ Ency- 
clopiedia,” we have not found much ground for approval. 
Both publishers and contributors have acted unfairly by 
their readers—the publishers most unfairly. They have 
compelled their authors to write crudely and hastily; to 
compress their matter into inadequate spaces, and to cut 
down their articles disproportionately after they have been 
written. The authors, on the other hand, in several cases, 
aimed at display rather than utility, and have not always 
acknowledged the sources from which their matter has been 
derived. 

The volume before us isa reprint from the “ Encyclo- 
pedia,” and seems to have been prepared since the banquet 
took place, for it bears all those marks of thoughtlessness 
and slovenliness which usually characterise “ after-dinner” 
productions. It has two distinct title-pages compressed 
into one; it has a preface in which not the slightest notice 
is taken of the second part of the book; the preface, 
although it stands before the writings of two authors, 
is signed by neither; and the volume contains 
an article upon “Timber,” and another upon “ Ton- 
nage,” to neither of which is any reference made, 
either in the title-page or the preface, and of the author- 
ship of which no trace is given, save in the initials 
with which they end. These facts, while they are not 
creditable to the authors, are quite disgraceful to the pub- 
lishers. 

Nor do the defects of this volume—as distinguished from 
the articles as they recently appeared in the “ Encyclo- 
pwedia ”—end here. Mr. Andrew Murray, the author of the 
first part, has thought fit to introduce some account of the 
Gloire and the Warrior into this reprint—a thing which 
is very proper in itself, but which has been effected in a 
very improper manner. In a work like this, which makes 
great pretensions to authority, and therefore to accuracy, one 
would have expected to see reliable engravings of these 
vessels given, and to see their reliability vouched for. In 
place of such illustrations, however, Mr. Murray has given 
us a mere copy of a hand-sketch of La Gloire made by 
Mr. Cunningham, and an impoverished copy of the engra- 
ving of the Warrior, which was published several months 
ago inthe “ Cornhill Magazine.” These inferior representa- 
tions of the two famous ships have also been prepared 
without the slightest regard to scale, and placed together 
so that the Gloire is made to appear the larger and nobler 
ship. Why Mr. Murray has thought it necessary to do 
shamefully now, in a costly volume, what was carefully and 
thoughtfully done four or five months ago in a monthly 
periodical, our readers must conjecture ; but we must take 
it upon ourselves to remonstrate with him for having 
copied the sectional drawings of the Warrior from the 
“ Cornhill Magazine,” and published them here, without a 
syllable of acknowledgment,as sections of the Black Prince. 
‘that this has been done a comparison of the two scts of 
engravings altogether satisfies us; for we find little errors 
that unavoidably crept into the “ Cornhill Magazine” wood- 
cuts perpetuated here in a most unmistakeable way. We 
are at an utter loss to conceive why a man in Mr. Murray’s 
high position (that of Chief Engineer and Inspector of 
Machinery in Portsmouth Dockyard) should resort to sucha 
practice as this—a practice unpardonable even when resorted 
to by the most obscure and ignominious of writers. We are 
happy to learn that authentic official drawings of both the 
Gloire and the Warrior are in course of preparation for 
the forthcoming volume of the “ Transactions” of the Insti- 
tution of Naval Architects. 

Coming now to notice the general qualities of the volume, 











we may dismiss Mr. Robert Murray’s portions — those on 
Steamships, Timber, and Tonnage—as having been, on the 
whole, very satisfactorily written. They have been prepared, 
we believe, honestly and industriously, and the author has 
contrived to bring together a very fair account of the his- 
tory and present condition of these subjects. To say their 
“present condition” is scarcely correct, perhaps, because 
even since the article was written progress has been made 
in marine steam engines; but, allowing for this, the 
author has not neglected recent improvements. The 
article on Tonnage has been really completed up to date, 
for it concludes with the late minute of the Board of 
Customs, which has settled the allowance to be made to 
steamers for their propelling power. It is doubtful if the 
tonnage laws of this country will undergo any further 
change for many years to come, notwithstanding the 
views which Mr. Atherton has promulgated, and to which 
the Earl of Hardwicke shows so mach favour, 

It is impossible to criticise this volume without  re- 
marking upon the singular circumstance that Messrs. 
Black have entrusted the authorship of their article, 
“ Shipbuilding,” to an engineer; and that he has com- 
mitted the theoretical portion of it to a schoolmaster- 
Mr. Robinson, master of the apprentices’ school, Chatham 
Dockyard. Mr, Andrew Murray, however, in his preface 
—for we are able to discover that it is his—virtually 
undertakes to justify both these selections of authors. 
For himself, he assures us that he is a shipbuilder. “ The 
writer was employed by Mr. Fairbairn, of Manchester, 
in 1834, upon two iron steamers constructed by him to 
run upon the Humber, between Selby and Hull. In 
1836 he entered into partnership with Mr. Fairbairn, 
for the purpose of commencing iron shipbuilding on 
the Thames, and works for this purpose were erected at 
Millwall, where he was for some years the sole and resident 
partner, actively engaged in superintending the construe- 
tion, both theoretically and practically, of the iron vessels 
built there.” ‘This is all very well, so far as it goes, but no 
one who remembers the kind of iron vessels built by Mr. Fair- 
bairn at Millwall—no one even without that remembrance 
—will admit that the superintendence of the construction 
of a few iron ships twenty years ago qualifies a man for 
re-writing the great work of Creuze, in which iron ships 
certainly bore no great part. Mr. Creuze was one of the 
most accomplished naval architects and shipbuilders in the 
world, and no one could do justice to his writings, as an 
editor, whose only opportunities of mastering the art and 
science of shipbuilding were such as Mr. Murray describes. 
It is true that, as he says, at Portsmouth dockyard he has 
“had opportunities of seeiny the construction of some 
of the finest specimens of wooden ships that the 
world has ever seen;” but this affords no sufficient basis 
for such pretensions as he makes who undertakes to re- 
write Creuze. In all this we are not, be it observed, 
discussing Mr. Murray’s ability to properly perform the 
task which he has now completed ; all that we are insisting 
upon is, that we are unable to discern the grounds upon 
which Messrs. Black applied to him, or upon which he 
closed with their propesals. And it is of vital importance 
that this should be dwelt upon, because, in perusing the 
present work, Mr. Murray has deprived us of the means 
of distinguishing between what proceeds from himself 
and what Mr. Creuze penned, “Occasional remarks 
from Mr. Creuze’s previous work, which was placed by 
the proprietors at the disposal of the writer, have been 
introduced, but,” we are coolly told, “they are so mixed 
up with the general reasoning that it was found impos- 
sible to separate them, or to give them entire as extracts 
from his work, without hurting the continuity of the 
argument, and rendering the illustrations aimed at obscure.” 
We gravely doubt if the purchasers of this costly volume 
would not rather have seen “the continuity of the argu- 
ment Aut than have been deprived utterly, as they now 
are, of the power of attributing to Creuze the things that 
are Creuze’s, and to Murray the things that are Murray’s. 
Mr. Creuze was an authority in the profession of ship- 
building: Mr. Murray never will be. 

Those who read in the preface to this work that “the 
desire throughout has been to produce, in the simplest pos- 
sible form, a work which may be useful to the practical 
ship-builders of this country,” and who then turn to the 
twenty or thirty pages over which mathematical symbols 
are so needlessly paraded, will find another cause for dif- 
fering from Mr. Murray. Ilis reason for committing this 
theoretical portion of his task to Mr. Robinson, in 
preference to any other person, is thus stated :—* The 
writer believes that he could not have obtained the 
assistance of any one more competent to do justice 


to the subject, knowing that Mr. Robinson’s know- 
ledge and acquirements in this respect have been 


highly considered by both Canon Moseley and Dr. Woolicy, 
the two highest authorities of the present day upon this 
branch of mathematical research.” The words which we 
have italicised are doubtless perfectly correct, for we do 
not believe that any cultivated ship-builder, capable of 
writing the mathematics of this subject, would have con- 
sented to play a subordinate part to Mr. Murray; at the 
same time readers should be guarded against inferring that 
it would have been necessary for an author of repute to 
commit to a schoolmaster any portion of a treatise on ship- 
building, or that any experienced writer on naval archi- 
tecture would have composed so crude and ill-proportioned 
a treatise as is here attributed to Mr. Robinson. The hand- 
ling of such a subject can only be efficiently accomplished 
by a man who has had experience in designing ships, and 
some practical acquaintance with the application of 
theoretical rules to the necessities and circumstances of 
ship construction. 

Having thus complained freely of what we deem the 
general defects of the work before us, we should do both 
authors and publishers injustice if we failed to add that it 
contains much new and valuable matter, and many draw- 
ings of steamships and marine engines of great excellence. 
Although we cannot rank the volume among the great 
“authorities” of professional literature, we cheerfully 
accord it a high place among the occasional contributions 
that are made to it. 





La Grome.—Accounts from Toulon state that on the 4th inst. the 
Maritime Prefect embarked on board the frigate La Gloire, to go and 
meet Prince Napoleon, who had left Marseilles in the imperial yacht 


Prince Jerome. The prince having expressed a wish to try the 
speed of the yacht against the frigate, both vessels put on their full 
steam, but the Gloire had a decided advantage in the run. An 
English pleasure yacht, which had the reputation of being a very 
fast vessel, was completely beaten, 

Tne Association ror THE PREVENTION Or Steam Borner Expio- 
srons.—The monthly meeting of the Executive Committee was held 
on Tuesday, May 28, at the offices, 41, Corporation-street; Hugh 
Mason, Esq. vice-president, in the chair.—Mr. L, E. Fletcher, chief 
engineer, presented his monthly report, from which the following is 
extracted :—During the month we have made 195 visits, examined 
501 boilers and 339 engines. The following are some of the princi- 
pal defects which have been found to exist in the boilers inspected, 
and to which the attention of the owners has in each case been 
called :—Fracture, 14; corrosion, 16 (four dangerous); safety 
valves out of order, 21; water-gauges ditto, 12; pressure gauges 
ditto, 8; feed apparatus ditto, 2; blow-off cocks ditto, 17 (one dan- 
gerous); fusible plugs ditto, 3; furnaces out of shape, 9 (two dan- 
gerous); over pressure, 1; deficiency of water, 1: total, 104 (seven 
dangerous). Boilers without glass water gauges, 65; ditto pressure 
gauges, 9; ditto blow-off cocks, 22; ditto feed back pressure valves, 
76. After alluding to a case where a tubular boiler bad been 
materially injured by encrustation, the report went on to state—“ 1 
am so constantly meeting with cases of this sort, where, from the 
neglect of the simple precaution of blowing out, a good deal of 
property is sacrificed, that, even at the risk of repetition, I cannot 
forbear calling the attention of members to it. | am constantly 
asked what should be done to remove encrustation which should 
never have been allowed to form; and beg to recommend, as the 
most simple means for its prevention, regular blowing out from the 
surface when the water is in ebullition, and from the bottom when 
it isatrest. 1 find the blow-out apparatus in many boilers very 
inconvenient, if not entirely untit for use, some of the taps being so 
made that they cannot be opened ; or, if opened, cannot be closed ; 
others being rammed full of horse dung till quite choked, to prevent 
leakage; while many have no waste pipes, so that the boilers can only 
be blown out when the pressure is low, for fear of scalding the men, 
and thus the practice is too frequently confined to the week end. 1 
would strongly urge upon our members the importance of depriving 
their enginemen of all excuse for neglect, by having the apparatus 
for blowing out, both from the surface of the water as well as from 
the bottom, put in complete working order, and then let it be un- 
derstood that further enerustation in their boilers is not to occur, 
This, ] can assure them, would save them the trouble and expense 
incurred by many of constantly dosing their boilers with patent 
medicines. 1 may add, that perhaps as little trouble is experienced 
with a tap made with a close bottom, entirely of brass, and fitted 
with a gland, as with any other arrangement.” 

TrAbe Case At Suervretp.—A case of great importance to the 
manufacturers and workmen of Shetlield, was heard in the County 
Court there, on Thursday. William Innocent, a working cutler, 
being the plaintiff, and Mr. George Wolstenholm, of Washington 
Works, cutlery manufacturer, the defendant, The action was 
brought to reeover £2 2s, as compensation for withholding work 
from the plaintiff during a fortmight, commencing on the 22nd 
April. Mr. Wolstenholm and otber Sheflicld manulacturers are in 
the habit of hiring workmen for a period of years at the prices 
current at the time the agreement is entered into, In May, 1860, 
the plaintiff was so hired by Mr. Wolstenholm for two and a iialf 
years, the hiring to be afterwards terminable on two months’ notice 
by either party. ‘The plaintiff was bound not to work for any other 
person, and defendant contracted to find him “full” employment 
* during the business hours of every working day” during the term, 
plaintiff to make up any days he might be ill or absent from work at 
the end of the term. Plaintiff received his wages in due course on 
Saturday, the 20th April, and applied for more work on the Monday 
and Tuesday following without He afterwards saw 
Mr. Wolstenholm, who asked him to take in the work ot the previous 
week for examination, He did so; and out of eighty-four knives 
Mr. Wolstenholm rejected fifty-two as not properly finished, and re- 
quired plaintiff to take them back and remedy the alleged defects, 
refusing to give him any more work until that was done. Plaintiff 
said he could not improve them, but defendant persisted in his 
decision. Plaintiff took the knives away, and submitted them first 
to a committee of six men from the defendant's establishment, and 
afterwards to another committee of six belonging to the general trade, 
who pronounced the workmanship to be reasonably well done, De- 
fendant still declined to accept the knives, and during the succeeding 
fortnight work was refused to plaintiff, except a few knives, by 
making which he earned only 5s. Eventually the rejected knives 
were accepted, and further work was supplied. The evidence for 
the plaintiff was, that they were accepted without any alteration 
whatever having been done to any of them except one. It was con- 
tended that the rejection of the knives in the first instance was a 
mere pretext, defendant being desirous of giving out as little work as 
possible on account of the extreme flatness of trade. For the de- 
fendant it was alleged that the knives were fairly objected to, and 
that the defects pointed out were afterwards remedied; and it was 
imputed that the interference was a trades’ union proceeding to 
embarrass the defendant. The jury, however, gave a verdict for 
the plaintiff for the full amount sought, and costs, 

Foren Enrerrrise.—A_ project of law, presented to the French 
Corps Législatif, authorises the Minister of Agriculture, Commerce, 
and Public Works, to undertake twenty-two new lines of railway, 
declared to be of public utility, The works will be accomplished 
under the conditions of the law of 1862—under which the present 
French railway system has in great part arisen—and the money 
will be raised by an issue of obligations. The new lines will ex- 
tend over 821} miles, and the expense which they will involve is 
estimated at £14,680,000, or upwards of £17,000 per mile. A sub- 
vention of £34,000 is proposed to be accorded to the Eastern of 
France Railway Company for the execution of a branch from Sainte- 
Marie to Schelestadt, and another subvention of £80,000 for the 
execution of a branch from Dieuze to Réchicourt. Jt is also pro- 
posed that the Northern of France Company shall receive a subven- 
tion of £60,000 for modifying the route of the line from Boulogne 
to Calais. ‘The dividend declared by the Compagnie des Services 
Maritimes des Messageries luperiales has been fixed at £2 10s, per 
£20 share for the year 1860, A general meeting of the company 
has approved the contract entered into between the Minister of 
Finances and the conseil dadministration for establishing postal ser- 
vices to India and China, and at the same time provided the neces- 
sary funds for carrying out the enterprise. The annual report 
presented by the administration of the Madrid, Saragossa, 
and Alicante Tailway, states that attention is being directed 
to the establishment of dock and warehouse accommodation 
at Madrid, “similar to that existing at London, Liverpool, Paris, 
Jlavre, Bordeaux, and Marseilles.” A company has been formed for 
the execution of the docks, which will be situated near the terminus 
of the railway, on the site known by the name of Atocha. The rail- 
way company proposes to advance £43,200 to be secured on the 
docks and buildings, and to be reimbursable in ten years. Notwith- 
standing the incomplete state of the Saragossa line, the journey from 
Madrid to Bayonne on the French frontier does not now occupy 
more than 36 hours, so that Madrid is now placed within 56 
hours of Paris, It appears that disastrous inundations inflicted at 
the close of last year some injury on the works of the Northern of 
Spain Company. A bridge over the Duero, near Valladolid, formed 
of a central elliptical arch of 93f{t. span, and two lateral arches each 
of 31ft. span, succumbed, after some days’ resistance, to the pressure 
of accumulated floods, although the level of the rails was higher 
than that insisted on by the Government engineers. The bridge 
will be replaced before the end of the year by a great metal travee 
of 186ft. span, which will double the water way. The traflic was 
totally interrupted for six weeks, but it has since been conducted 
over a temporary wooden structure. ‘The disaster will, however, 
entail on the company an outlay of about £30,000, 
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Grants of Provisional Protection for Six Months. 

654. Tony Perits£aN, Brydges-strect, Covent-garden, London, ‘ Improve- 
ments in the manufacture of glass.”—Petition recorded Sth March, 1861. 
939. Joun Reep Hitt, Duke-street, Adelphi, London, ‘ Improvements in 
clutches or connections for machinery.”—Pelition recorded lith April, 

1861 

1072. FrANcois Antoine THontER, Bourbon l’Archambault, Allier, France, 
“ Improvements in reaping machines.”—Petition recorded 29th April, 1861. 

1102. LAURENT GLATARD, Roanne, Loire, “Improved means or apparatus 
for releasing horses from vehicles, and for docking the wheels thereof in 
prevention of accident. "Petition recorded 2nd May, 1861. 

1114. Perer Aveustin Goprrroy, King’s Mead-cottages, New North-road, 
Islington, Middlesex, *‘ An improvement in the manufacture of gutta- 
percha.”—FPelition recorded 3rd May, 1861. 

1154. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘ An 
ment or improvements in buttons for garments or other purposes, 
communication from George Meacham, New York, —Petition recorded 
7th May, 1861. 

1158 TUOMAS BLACKBURN and MARK KNOWLES, 
7" Improvements in looms for weaving.” 

1164. Louis Wytrensacn and Puituirrek Lvueanp, Rue Caumartin, Paris, 
- Improvements i in fire-escapes.”— Petitions recorded 8th May, 186 

1188. ALEXANDRE Louis EpM MAULBON, Passage des Petites Kx uries, Par 
“« Improvements in machinery or apparatus for manufacturing tiles.”—A 
communication from Jacques Félix, Beaulieu, near Epinal, France. 

1192. PeTeR AveusTIN GoprErkoy, King’s Mead-cottages, New North-road, 
Islington, Middlesex, ‘ An improvement in the treatment of india- 
rubber.”—Péitions rec: orded + May, 1861. 

1196. Henky Jackson Davies, Carlisle, Cumberland, “ Improvements in 
apparatus or machinery for printing textile fabrics or materials.” 

1202. Georck FowLer Jones and James Jones, York, ‘Improvements in 
the form and construction of ships or vessels, and of arched ribs for roofs, 
domes, and bridges.” 

1204, WILLIAM HENRY Toorn, Rhodeswell-road, Middlesex, ‘‘ Improvements 
in machinery or apparatus for reducing vegetable substances to a finely 
divided state; part of which improvements may also be employed for 
sifting or separating the fine from the coarse particles or other substances,” 
— Petitions recorded th May, 1861, 

1218. JouN Henny Jounson, Lincoln’s-inn-fields, 
magic lantern, and of views to be used therewith. 
from Henri Alexandre Lefevre, Paris, 

1219. Winniam Sauiru, Little Woolston, Buckinghamshire, “ Improvements 
in cultivators, ploughs, and apparatus used therewith when cultivating 
and tilling land.”—Petitions recorded Vth Mav, 1861. 

1268. Gronar Davies, Serle-street, Lincoln’s-inn, 
mode of arrar ging wulvertise ments, so as to secu 
constant publication.”—A communication from F 
Paris.—Prtition recorded 7th May, 1861. 

128-. OswaLp Parencoutit and LAURENZ IGNatz LEHMANN, Blackfriars-road, 
London, ‘ Improvements in propelling vessels, and in apparatus for the 

1861. 
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same.”—Petition recorded 20th May, 
1305, Levit Luwe, Brotherhood Mills, and Wituiam Hear Burrerwortu, 
Reed-hill, Rochdale, Lancashire, “Improvements in undercovers of 


carding engines.” 

1306. CHARLES NUTTAI 
in machinery for grinding the cards of carding engines, and in machinery 
for making the same.” 

1307. Joux Hyxam, Wilson-street, Middlesex, “ Improvements in appa- 
ratuses for arranging splints for matches, , and for placing them in the 
frames ready for ‘ dipping. 

1309, Joseru Henry Darr, Church-court, 
provements in the manufacture of paper.” 

1311. RichaARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in portable cooking apparatuses."—A communication from Noel Etienne 
Aimé Paret, Paris. 

1312. Exenezer PARTRIDGE, Smethwick, Staffordshire, 
method of lubricating carriage axles.” 

1313. Henry MARIE FERDINAND JULES VICOMTE DE LA TOUR-DU-BREUIL and 
ALEXANDRE MARIE AUGUSTE DE LA TOUR-DU-BREUIL, Boulevard St. Martin, 
P aris, ‘A copying press, so called ‘ telegraph press,’ "—Petitions recorded 

23rd ‘May, 1861. 

1314. Cuak.es Barty, Marylebone-road, London, “ Improvements in the 
mode of and apparatus for warming and ventilating rooms and buildings.” 
1315. BARNARD COLLINGHAM, Keighley, Yorkshire, and Mark Mason, 
Manchester, “ Improvements in flyers employed in machinery for pre- 
paring and spinning fibrous substances.” 
1317. Rorert Josuin, King William-street, 

gentlemen’s scarfs.” 

1318, GrorGk HERBERT, Summer-hill, 
apparatus for striking bells. 

1319. Joun Paterson, Wood-street, London, “ An improvement in clasps 
or buckles.” 

1820. Ricuarp Preece, Clapham-road, Surrey, 
floors.”—Petitions recorded 2Ath May, is61. 

1321. HENRY WALLer, Lickhill, near Calne, Wiltshire, *‘ An improved horse- 





c ‘leme nt’s-lane, London, * Im- 








“An improved 


London, ‘Improvements in 





Dartford, Keut, “ Improvements in 


“An improvement m 


rake.” 

1323. WituiaM Roserts, Millwall, Poplar, “Improvements in vices and 
screw benches.”—Petitions recorded 25th May, 1361. 

1324, WittiAM Kay, Bolton-le-Moors, and Isaac Kay, Lever Bridge, near 
Bolton-le-Moors, Lancashire, ‘‘ Improvements in machines for spinning 
and doubling.” 

1825. Epwin GREEN and Jorn Capeu RY, 
ments in buttons for general use.’ 

1826, WiLLIAM Situ, James Lorp, and Heyry Bar.ow, Green's Nook Mill, 
Lancashire, “‘ Improvements in looms for weaving.” 

1327. Tomas Moore, Southwark Bridge-road, Surrey, ‘‘ Improvements in 
apparatus for raising water and other fluids, which same apparatus may 
also be employed as a prime mover.” 

1329, CHARLES STEWART Duncan, Kildare-terrace, Bayswater, Middlesex, 
‘Improvements in the construction of electric telegraph cables or ropes. 

13380. Lord ALFRED Spencer Cuurcuitt, Rutland-gate, and Epwarp 
WYNDHAM HARRINGTON SCHENLEY, Princes-gate, London, ** Improvements 
in butting and coupling apparatus for railway carriages.”—A communic 
tion from Archibald Hamilton, Rowand, Alleghany, Pennsylvania, U.S. 

1231. Josern Lee and Bexyamin Durron Tariin, Patent Crank Works, 
Lincolnshire, ** Improvements in the manufacture of portable or traction 
steam engines, and in apparatus for cutting joints, heads of connecting 
rods, and other articles.” 

1332, WILLIAM Boswortn Houercu, Thur! 
provements in apparatus for sowing seed.” 

1333. WitttAM Newzam Nicnonsox, Newark-on-Trent, “ Improvements in 
machines for making and collecting hay, and for collecting similar sub- 
stances ; parts of which improvements are applic able to cutting thistles 
and other weeds.”—Petitions recorded 27th May, i861, 

1335, Eanert Reuben Bursuam, Liverpool, * Improvements in the manu- 
facture of boots, shoes, and other coverings for the feet made of india- 

rubber, gutta-percha, and like substance: 

1336. Puttar ANTHONY MILLWARD, Wedne sbury, Staffordshire, ** Improve- 
ments in the manufacture of coke.” — Petitions recorded 28th May, UScl. 

1337. Groner Wiautwick *Renpen, Elswick Ordnance Works, Northumber- 
land, * Improvements in the manufacture of wrought-iron cylinders for 
the constraction of ordnance.” 

188+. Rosert Micnakn Lercurorp, Old Monts 
improvement in the manufacture of matches, 

3 Grorask Asner, Birmingham, Warwickshire, 
improvements in the manufacture of | metallic fenders.” 

1340. Henry Cricuiky, Birminghom, * Improvements in the manufacture 
and ornamentation of metallic chinmey-pieces or mantel-pieces, and in the 
ornamentation of metallic stoves and tire-places.” 

1341. Epwarp Henry Crapock Monxcktoy, Parthenon Club, 
London, “ Obtaining and applying magnetic motive power. 

1343, Comyn Cina, Castle-street, Long-acre, London, ‘ Improvements in 
gas chandeliers.” 

1344. Tuomas HALF, Barnsbury-row, Park-road, 
WALL, Canton-street, East India-road, Middlesex, 
construction and internal arrangement of furnace: 


jirmingham, ‘‘ Certain improve- 
























aston- lodge, Leicestershire, ‘* Im- 














1ue-street, 








Regent-street, 





Islington, and ARTHUR 
** Improvements in the 
and in the preparation, 





manufacture, and treatment of clays, and of articles, surfaces, stractures, . 


and erections, subject to the action of fire or atmospheric influence. 

1345, WILLIAM Epwarp Newton, Chancery-lane, London, ‘* Improvements in 
refining and purifying iron, and converting the same into steel.”"—A com- 
munication from Ebenezer Green Pomeroy, New York, U.S.—Petitions 
recorded 29th May, 1861. 





Tavention protected for Six Regt by by the Deposit of a Complete 
Sp 


1393. Marc ANTOINR FRANCOIS MENNONS, Rue de l'Echiquier, Paris, “ Im- 
provements in the construction of miniature microscopes, and in the 
arrangement of the objects used therewith.”"—A communication from 
Adolphe L. Chouippe, Paris. —Deposited and recorded 4th June, 1861. 








Patents on which the Stamp Duty of £50 has been Paid. 
1469. Pierre Priuiree CeLestix Barrat and JEAN Baptiste BARRAT, 
Boulevard St. Martin, Paris.—Dated 30th June, 1858. 
1277. JAMES Fexrapes, Thrupp, near Stroud, Gloucestershire.—Dated 7th 
June, 1858. 
1305. Puiuisert Dowont, Southwark- -square, Southwark, Surrey.—Dated 
9th June, 1858, 


South-lane, Rochdale, Lancashire, “ Improvements | 321. 
| 





622. 
Middlese:, “An | 


“An improvement or | 





1278. Joun JEPHSON Row.zr, | Rawthorne, near var Chesterfield. —Dated 7th 
June, 1858, 

1318. Tomas Cnatwinx and CHARLES TAYLOR, 
June, 1 

JOSEPH Bunnetr, Deptford, Kent.—Dated 8th June, 1858. 

Joun EASTERBROOK, Sheffield, Yorkshire.—Dated 9th June, 1858 


. GEORGE Bartnoiomew, Linlithgow, N. . —Dated 11th June, 185 


3irmingham.—Dated 10th 











1368. T1H0MA8 STEVEN, Glasgow, Lanarkshire, N {.B.—Dated 16th June, 1858. 
1414. SAMUEL BARLOW, Stakehill, near Middleton, Lancashire.—Dated 23rd 
June, 1858. 


Patent on which the Stamp Duty of £100 has been Paid. 


1279, JULIAN BeRNAKD, Club Chambers, Reent-street, London.—Dated 9th 
June, 


1854, 





Notices to Proceed. 


tf WILLIAM Hart, Rue Bergére, Paris, 
8." —Petition recorded 28th January, 1*61. 

230. WILLIAM WINSTANLEY, Joseplt KeLLy, WinutAM Payne, and Jorn 
Formby, Liverpool, “ Improvements in pumps, and the apparatus for work- 
ing the same.” 

233. WiLLiaM Freperick Fiemina, Halifax, Yorkshire, “ An improvement 
in bottle-cleaners.”"— Petitions reco 20th Janvary, 1861. 

243. Samcven ‘Tuomas Crook, Halifax, Yorkshire, * linprovements in the 
construction of builers employed for warming buildings.” 

247. JouNn ee ne Bletchley, Buckinghamshire, and James Wricut, Bridge- 
street, Blackfriars, London, ‘Improvements in steering or guiding steam 
or other ma and also in working or actuating their rudders.” 
Petitions recorded 30th January, 1561. 

270. Waren Hart, Norwich, * Improvements in sewing machines 

272. ALFRED VINCENT Newton, Chancery-lane, London, ** An Seed con- 
struction of motive- power engine.”—A communication from W. H. C. 
Voss, Berlin.—/et ecorded lst February, 1861. 

279, W) ILLIAM PRANGLEY, Salisbury, ‘ Improvements in piano-fortes.” 

283. WinuiaM CLARK, Chancery-lane, London, ‘‘ Improvements in bellows, 
—A communicatiion from Charles Jules Pierre Desnos Gardissal, Boule- 
vard St. Martin, Paris. 

235. WILLIAM Newron Witsox, High Holborn, London, and WituiaM 
Tertivs Row.ert, Leicester, Improvements in sewing machines, and in 
apparatus connected therewith.” —Petitwns recorded 2nd February, 1861. 

287. Juste SEBASTIEN LARUE, Seine, Paris, ‘A mode of greasing pistons 
and slide valves, even in course of working, applicable to all sorts of 
machines having the same.” 

288. Davip WALMSLEY and Joun Rostron, Disley, Cheshire, ‘* Improvements 
in apparatus for providing against accidents in hoisting machinery, part 
of which improvements are applicable to railway carriage coupling links.” 
— Petitions recorded Ah February, V6. 

297. Gronae WILLIAMS, Liverpool, “Improvements in the construction of 
charcoal and other kilns.” 

298. WILLIAM Paton, Johnstone, Renfrewshire, N.B., “ Improvements in 
coating, colouring, and glazing or finishing laces, bands, straps, belts, and 
other similar articles, and in the machinery or apparatus employed 
therein.” —Petitious recorded ith February, i8oi. 

3il. Joun Brestey, Coventry, Warwickshire, ‘‘ Improvements in looms 
used in the manufacture of ribbons and other fabrics.”"—Petitiou recorded 
7th February, 1861. 

WILLIAM MontcomMERY Storm, New York, 1 “Improvements in 
the construction of ordnance, and of projectiles to be used i in ordnance.’ 
— Petition recorded 8th February, 1361. 

326. CHARLFS JAMES RICHARDSON, Kensington-square, London, “ Improve- 
ments in the armour or metal covering for iron-cased ships of war.”— 
—Petition recorded Oth February, 1861. 

338. MARC ANTOINE FRANCOIS MENNONS, Rue de l’Echiquier, Paris, “ Im- 
provements in the heating and cooling surfaces of engines propelled by 
wriform fluids."—A communication from Auguste Casirmir Lehot, 
Valognes. 

346. NATHAN Tuompson, Abbey-garden, St. John’s-wood, Middlesex, ‘ Im- 
provements in machinery for preparing wood for boat building, and other 


“Tmprovements in gas- 

















tition 














uses. 

349. GIOVANNI GivsEerre AGaio, Nevill’s-court, London, “Improvements in 
stereotype plates, and in machinery or apparatus for manufacturing the 
same.” — Petitions recorded Lith February, 1361. 

354. James Bowron, Stockton-on-Tees, ‘* ‘Improvements in the manufacture 
of bottles and other vessels of glass.”—Petition recorded 12th February, 
1861. 

380. HENRY DUNCAN PRESTON CUNNINGHAM, Bury, near Gosport, “ Improve- 
ments in sails, and in the rig of ships and vessels.”—Petition recorded 14th 
February, 1861. 

400. EpMuND ForMAN Barnes, New York, U.S., “ Improvements in instru- 
ments, or a combination of conductors and attachments, for transmitting 
and recording messages in any form of letter or character, by means of 
electricity or -electro-m: agnetism, acting either mechanically or chemicz lly, 
and which invention may also be applied to the transmitting or copying 
figures, as maps of any form of outline.”—Petition recorded 18th February, 
1861. 

408. WILLIAM CLARK, Chancery-lane, 











London, ‘‘ Improvements in the pre- 
paration of alkaline and earthy cyanides.”"—A communication from 
Louis Joseph Frederic Margueritte and Alfred Laboriél de Sourdeval, 
Paris.— Petition recorded 19th February, 1861. 

437. CHARLES MascuurtTz, jun., Birmingham, ‘ A new or improved tap or 
stop-cock for liquids, steam, and gas.”—A communication from Joseph 
Berger, Biala, Galicia, Austria. 

433. WiLLiAM Epwarp NEwTOoy, ¢ shancery lane, London, ‘‘ Improvements in 
bare applicable to railway carriages.”—A communication from Augustin 

Castelloi, Saragossa, Spain. 

437. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ The application 
of certain vegetable substances to the manufacture of paper-pulp, and the 
mode of treating the same for that purpose.”—A communication from 
Charles Marie Gagnage, Paris.—Petitions recor ded 21st February, 1861. 

458. CHARLES STEVENS, Charing-cross, London, ‘* An improved elastic horse- 
collar.” —A communication from Amedé Beaujouan, Rue Laffitte, Paris. 
—Petition recorded 23rd February, 1861. 

476. WiILLiAM GALE SMitrn, Elizabeth Port, Union County, New Jersey, U.S., 
“An improvement in the cutting apparatus of harvesters.”—Petition 
recorded 25th February, 1261. 

490. Groner Davies, Serle-street, Lincoln’s-inn, London, “ Improvements 
in mechanical beds for invalids ; applicable also to tables for anatomical 
or surgical operations."—A communication from Charles Augustin de 





























Beriot, Paris. 

495. Joun Tuomsox Pagan and Tromas BenJamis Wiiians, Rochdale, 
Lancashire, “An improvement in the manufacture of fiannel.”— 
Petitions recorded 2th February, 1860. 

504. CHARLES STEVENS, Charing-cross, London, “ Improved iron blinds.”— 
A communication from Marie Colombe Duclos, Rue Laffitte, Paris. — 
Petition recorded 27th Febveivy, (S61. 

533. Rosert Grirritus, Mornington-road, Middlesex, “ Improveme nts in 
the arrangeme nts and construction of armour, or iron-clad steam or other 
ships.” 

537. CHARLES Stevens, Charing-cross, London, ‘f An ointment for the cure 
of sores."—A communication from Mare Péne, Rue Lafitte, Paris.— 
Petitions recorded 2ud March, 1861. 

Jous Louis Juttiox, Tynemouth, Northumberland, ‘‘ An improvement 


"—Petition recorded 





in the apparatus ased in the manufacture of paper. 
Bg March, 1861. 

2. Joun ARTHUR Prius, Earl’s-court, Kensington, Middlesex, “ Certain 
"lacamieaie in the manufacture of white lead am other salts of lead 














direct from ores c ning carbonate of lead.”"—Petition recorded loth 
Murch, 1861, 

757. Joun Situ, jun., Coven, and Joun Biren Hees, Brewood, Stafford- 
shire, ‘*An improvement or [cas in threshing machines.”— 
Petition recorded 26th March, 181 

Suv. Joun Gritve Winton and ‘Tomas Winnuiam Cowan, Bridge-strect, 


Blackfriars, London, ** Improvements in the means for actuating machine 
hammers, which said improvements are also applicable to pile-driving and 
other such like machines and purposes.”"—Petition recorded 2nd 4) il, 
1861. 

910. ALBERT FRANCOIS DELANNOY, Paris, 
bearings for lubricating the axles and journals of wheels, 
to lubricating the shafts or axles of machinery in general.’ 
recorded 13th Apr il, 1861. 

942. Gustave Leroy, Bristol, ‘* An improved construction of vessels for con- 
taining wrated liquids.”"—A communication from Auguste Savage, Paris. 
—Petition recorded 17th April, 1861. 

1020. Grorar Danie Davis, Bromley-terrace, St. Leonard’s-road, and 
Joseru Davis, Archer-terrace, East India-road, Middlesex, ‘* Improve- 
ments in machinery for raising anchors, stopping cables, preventing 
cables from riding, and other like purposes." — Petition recorded 24th April, 
1861. 

1106. Peter Wrieut, Dudley, Worcestershire, ‘‘ Improvements in the manu- 
facture of wheels, and in apparatus or machinery to be employed therein.” 
— Petition recorded 2nd May, 1861. 

1123. Wituiam Rowan, Belfast, Antrim, Ireland, ‘‘Improvements in 
machinery for scutching flax and other fibrous substances, applica ible also 
for reducing flax, hemp, and other fibrous materials into tow. 

1130, Wittiam Birks, sen., WILLIAM Birks, jun., and Jonn Brrks, 
Nottingham, ‘ Improv ements in the manufacture of lace or net, and in 
the machinery employed therein,”—Petitions recorded 4th May, 1961. 

1156, Witttiam Birks, sen., WILLIAM Birks, jun., and Joun Birks, 
Nottingham, ‘Improvements in the manufacture of bobbins, net, or 
lace.” —Petition recorded 7th May, 1801. 





“Improvements in boxes and 
also applicable 
"— Petition 
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1232. ‘James Howarb and Epwarp Tenney ‘Reves SFIELD, Bedford, “Improve- 
ments in apparatus to be employed in steam cultivation.’ "— Petit 
recorded 14th May, 1861. , stag 

1234. ALEXANDER WiiyTE and MALCOLM MAcDoNALD, G lasgow, Lanarkshire, 

= “Improvements in the manufacture of frills, rutiles, or frilled 














N 
trimmings.” —Pevition recorded 15th May, 1861. 

1393. Marc ANTOINE FRANCO:S \ ENNONS, Rue de l'Echiquier, Paris, “Im- 
provements in the construction of miniature microscopes, and in the 
arrangement of the objects used therewith.”"—A communication from 





Adolphe 'Chouippe, Paris.—Pe iti recorded 4th June, 1861. 






And notice is hereby given, thatall persons having an interest i in opposing 
any one of such applications are at liberty to leave particulars in wi riting of 
their objections to such application, at the said Office of the C ommissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 





List of Specifications pub¥iahed during the week ending 
8th June, 1861. 
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7d, ; 2635, 3d. ; 2636, 3d. ; 2637, 10d. ; 263) . 3 2639, 3d. ; 2640, 10d.; 
2641, 3d. 2643, dd. ; 2643, Is, 4d. ; 2644, 3d. ; 2645, 10d. ; 2646, 4d. ; 2647, 
4d. ; 2648, 6d. 249, 8d. ; > 2650, 100 1, ; 2651, 5d. ; 2652, Gd. ; 26: 53, 3d. ; 
2654, 5d. ; 2655, 7d. ; . Td. ; 2658, 3d. ; 2659, 7d. ; 2660, 
10d. '; 2661, 3d. 3662, 3 2664, 8d. ; 26865, 10d. ; 2666, 4d. ; 
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*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 4s. must be remitted by 
post-oilice order, made pays able to him at the Post-oftice, High Holborn, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Maje sty’s Commissioners of Patents. 





CLass 1.—PRIME 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 

IlowpDEN, Glasgoir, 
vember, 1860. 

One improvement in double cylinder engines, according to this invention, 
consists in placing two sm aller cylinders which receive steam direct from 
the boiler aguinst the end of a larger one receiving steam from the two 
smaller ones. The piston-rod of the larger cylinder passes through a 
stuffing box between the two smaller cylinders. The piston-rods of the two 
smaller cylinders passing through their outer ends are attached to the 
piston- -rod slide-block of the larger cylinder by a cross-piece and rods, 
allowi ee space for the connect ing-rod working between the cylinders. 
Another arrangement of engine for steam of very high pressure consists 
in having three cylinders of different sizes in working connection with a 
lever or levers, two of the cylinders being on one side of the fulerum, and 
one on the other. The steam is first admitted by a valve into the outer or 
smaller cylinder, and after doing its work therein it passes into the second 
or middle cylinder, and from thence by suitable valves to the third or 
largest cylinder. The connecting-rod may be taken from either side of the 
lever. Anotherimprovement in steam engines, according to this invention, 
consists in a novel arrangement of slide valve for the admission and emission 
of steam to or from one or more cylinders in which the friction from pres- 
sure is altogether or nearly relieved from its working surface. This is 
obtained by having a plate or ring fitted on the back of the valve of the 
same or nearly the same area as the steam face of the valve. This plate or 
ring a part projecting on the side next to the valve of the same shape 
and size on its outside as the body of the valve itself, the whole being free 
to move nearer to or further from the valve face. This plate or ring, which 
is carried by the valve, works against the back of the casing or against a 
fixed plate in the inside of the casing. Between the projecting part on the 
plate or ring and the body of the y valve (when the face of the plate or ring 
ainst the back of the casing, and the valve against the face of the 
ey inder) there is a slightly tapered groove or recess all round, into which 
aring or band of india-rubber or other suitable elastic material is shrunk or 
fitted, so as to make a steam-tight joint between the plate or ring and the 
valve, the pressure of the steam on the outside assisting in making the 
joint tight. The pressure of the steam by this means may be entirely 
relieved | from the working faces, or as much may be put on the valve and 
back plate as insure their being always kept steam-tight against their re- 
spective faces. Another portion of improvements, according to this in- 
vention, and applicable to surface condensers in which tubes are used, cone 
sists in fixing the tubes in the tube plates by packing (in the manner of a 
stuffing-box) a recess round the tube with cord or hemp or other suitable 
material, with which white or red lead may be used. An improvement in 
refrigerators for cooling the water from the condenser for re-injection in 
marine engines consists in having a separate cistern in free connection with 
the cold well or part of the refrigerator into which the water is discharged 
after passing through the tubes. In an improved method of regulating the 
speed of steam engines the amount of steam admitted to the engine is pro- 
portioned to the amount of moisture to be overcome. In one modification 
of an improved boiler, according to this invention, a series of rows of tubes 
are placed vertically on each side of the fire-grate ; these tubes are in free 
connection with flat, hemispherical, or other conv eniently-shaped chambers 
at both ends, the upper chambers having water and steam spaces ; between 
these chambers, and directly over the fire-grate, are one, two, or more small 
horizontal cylindrical vessels (according to the width of the fire-grate) in 
connection with, and having the same water-level as, the upper chambers. 
The steam-spaces in these chambers and cylindrical vessels are connected to 
one or more steam receivers, from which the steam is supplied to the engine. 
In this boiler the fire gases first act on the cylindrical vessels over the grate, 
they then pass through among the upper ends of the tubes on cither side, 
then, descending, cross among the lower ends of the tubes, and from thence, 
ascending by a flue or flues, pass round the steam receiver or receivers 
before entering the chimney. 

2364. R. A. Brooman, Fleet-street, 
rotary motion from manwil power. 
November, 1860, 

This invention consists in the employment of an endless screw made to 
work through a fixed nut, and having connected to one end thereof a con- 
necting-rod fixed to a crank, on the shaft of which a toothed wheel,is 
mounted, which gears into a toothed pinion keyed on a fly-wheel shaft, 
from whence the rotary motion is required. The free end of the shaft which 
carries the endless screw is prolonged, and has fitted on it a crank handle. 
By turning this handle a given number of turns (determined by the pitch 
of the screw threads; in one direction, and then in the reverse direction, 
continuous rotary motion will be imparted to the crank, from the shaft of 
which, or from the fiy-wheel shaft which it drives through the toothed 
wheel and pinion, the rotary motion can be applied; or the handle may 
be turned in one direction, any usual reversing apparatus being applied to 
reverse the travel of the endless serew.—Not procerded with. 
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Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Sc. 

2850. W. CLARK. Chancery lane, London, “ Journal or axle boxes for railiwau 

carriagis, whereby to effect the better lubrication of the frictional sur; * 
—A conimunicetion —Dated 2st Novembe r, 1860. 

The object of this invention is to ensure a constant supply of oil to the 
surface of the end bearing, and for this purpose the said invention consists 
in combining with the usual end bearing of railroad carriage axles and 
boxes, brushes, or other projections on the periphery of the journal, and 
near the end thereof, which, in the rotation of the axle, shall dip into and 

carry up the oil or other lubricating liquid from the lower part of the box ; 

and also of a passage-way from the upper surface down to and through the 
centre of the end bearing, so that the oil or other lubricating matter so 
carried up shall fall on to the upper surface of the end bearing, and run 
down the passage way to the centre of the bearing end. 

56. L. HEINEMANN, Broad-strect-buildings, London, “ Improved means 
whereby engine drivers end persons in charge of, or attending to, railway 
trains me y obtain intelligence or information sor increased safely in 
travelling.” —Dated 21st November, 1860. 

For the purpose of this invention the inventor proposes to apply to or 
combine with the locomotive or tender a mirror or a reflector, magnifying 
or otherwise, fitted in such position that the driver or other person on the 
locomotive or tender may perceive signals and objects behind him. Healso 
proposes to combine or apply a telescope with or to the locomotive tender 
and guard’s van or guard's carriage for viewing objects at a distance. He 
likewise proposes to fit to the roof, sides, or other convenient part of 
railway carriages, lamps or lights, bright or other metal balls, or other 


faces. 











objects of conspicuous character, in such manner as to be visible and 
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prominent externally, and so that, when the carriages are made up into a 
train, the lamps or objects may be brought precisely one behind the other 
in a row or line, and hence the deviation or displacement of one or more of 
them would immediately signalise or indicate the probability or occurrence 
of an accident.—Not proceeded with. 





2863. W. F. Lovick, Thorpe, near Norwich, “ An improved bridle Lit."— 
Dated 22nd November, 1860. Pages: 
This bit consists of two side bars or cheeks with a mouth bit like an 


ordinary snaffle, and with a link or joint in the middle as is usual, but in 
addition to this first mouth bit there is a second similar mouth bit below 
the first ata distance of 2in. or 3in. more or Jess from it, and the rings to 
receive the reins are attached to the side bars or cheeks at points inter- 
mediate of the ends of the two mouth bits. When the reins are pulled on 
the lower mouth bit is pressed down on to the horse’s tongue, the upper 
mouth bit, which is close up in the angle of the horse’s mouth serving as 
a centre about which the side bars or cheeks and the lower mouth bit turn. 
—Not proceeded with. 





2367. G. E. Deine, Lockleys, Herts, “ Permanent ways of railways.” — Dated 
23rd November, 1880. 

According to this invention, in constructing the joints and various con- 
nections of parts of the permanent ways of railways, fastenings are used 
made of steel, which are tempered or of wrought iron, which are case or 
surface hardened, and they are applied so as to make and keep tight, by 
virtue of their elasticity, the various connections of the permanent way of a 
railway, in place of, or in addition to, other fastenings now employed. 





ys90. S. M. Fox, New York, ‘‘ Improvements in rails for railways, and 
the wheels of carriages to run thercon, especially adapted sor street i 
—Dated 24th November, 1860. 

In all crowded thoroughfares the vehicles go up one side and down the 
other, hence the outer rails of double tracks are the most inconvenient for 
other travel. The nature of the said invention consists in an arrangement of 
tracks whereby the patentee is enabled to use a grooved rail as a guide for 
the cars, and a flat rail for the outer wheel, so that, by placing the two 
grooved guiding rails as near as convenient to each other in the centre of 
the street, and the flat rails on the outer sides of the track, there is no 
obstruction to other vehicles, because the flat rails can be travelled on as 
well as any blocks of paving stones, while the grooved rails near the centre 
of the street are out of the way of the respective lines of travel up one side 
and down the other of the street, and occupy about 2ft. instead of about 
lift. as now used for the tracks. 
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2891. W. Leten, Dalston, “ Indicator for vailway carriages.” 
November, 1860. 

The object of this invention to provide railway carriages with an 
indicating apparatus, which will indicate to railway travellers the several 
stations on the line as they are approached or arrived at by the train, thus 
avoiding the mistakes which are now continually occurring of passengers 
being carried past their point of destination. In carrying out the invention the 
patentee proposes to present to view the names of the several stations on the 
Jine in their proper succession, causing them severally to pass out of sight 
vs the succeeding station is approached or arrived at. To this end the 
names of the stations are to be printed on a band of silk or other material, 
the ends of which are attached to rollers, one of which is capable of being 
driven by suitable gearing set in motion by the progress of the carriage or 
otherwise, after the manner of counting apparatus, while the other roller is 
maintained or kept in its position by means of an opening or other con- 
venient contrivance whereby the band will be kept in tension. Another 
form of apparatus consists in ar ug the names of the stations radially on 
a disc, so that they ma it into view in succession by means of an 
intermittent motion imparted to the dise by suitable mechanisin set in 
action by the progress of the train or otherwise. In order to actuate the 
lisin a projection at the side of one of the rails, or 
in some convenicnt place between the rails, nay be i 
and rock a lever, and thus er 
intermittent axial motion of the disc or roller that carries forward the 1 
or name plate; or the motion may be derived from one of the carrix 
wheels instead of from a fixed projection on the line, or it may be set in 
motion by reds or ropes, Which may be worked by the guard. 
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2804. G. F. Train, Liverpool, © Jinprovenents epplicable to street lway 
carriages, parts of which are suitable sor other purposes.” —A comicnica- 
tion. —Dated 2th November, 1860. 

The patentee claims, t, the peculiar form of rail clearer described, or 
any mere modification thereof. Secondly, the use of a rod for supporting 
the seat, in combination with a notched projecting picce of metal for holding 
it in position when the seat is turned up. Thirdly, the peculiar arrangement, 
combination, and form of the various parts described for preventing the 
windows and shutters of carriage windows rattling, or any mere modification 
ofthe same. Fourthly, the peculiar form, arrangement, and combination 
of the various parts described when used in the formation of bolts for 
windows and other purposes, Xc. Lastly, the combination and arrange- 
ment of the various parts described, as applied to the construction of a latch 
for sliding doors, or any mere modification of the same. 














2305. G. F. Train, Liverpool, “ Luprovements in steam carriages, and in the 
running gear Jor strect and viher ruilways.”"—A communicution.—Dated 
261k November, 1560. 

This invention is peculiarly adapted to railways in the streets of towns, or 
other railways having sharp curves, and where an ordinary locomotive from 
its size and weight would be objectionable, aud where and a lighter and less 
costly engine would be a sufficient substitute, high velocity not being 
essential. To construct, according to this invention, a steam carriage 
suitable for, say, the conveyance of passengers on street or other railway 

















the body of the carriage the patentee prefers to construct of an enclos 
oblong form, having a stage or platform at each end, one of which serves to 
enter the vehicle by, and the other to carry the engine and boiler, and 
which are constructed so as to allow the frame of the engine to be brought 
down almost in contact with the driving wheels. The boiler is placed on one 
side of the platform, and the engine on the other, the space between being for 


ed 


the engineer. 1t is preferred to place the engine and boiler on the forward 
platform that the engineer may be in a better position to keep a look out 
on the road, but the engine can be worked with equal facility in opposite 
directions, The water tank is placed across the forward end of the body of 
the carriage in rear of the boiler and engine, but in some cases the tank may, 
with advantage, be extended lengthwise beneath the seats in the body of 
the car. The boiler preferred to be used is a vertical tubular boiler with 
internal furnace. The engine consists of two cylinders placed at an angle of, 
sity, about 30 deg., with their piston rods working through the lower ends 
thereof between guide frames, the connecting rods being coupled to a pair 
ef crank arms on the ends of a transverse toothed or friction pinion shaft 
which has its bearings on the lower side of the engine frame. |The toothed 











| known, are the lonzitudinal threac 
| the parallel positions they « 


pinion or small friction wheel on the transverse shaft gears into a larve | 


toothed or friction grooved wheel staked on to the axle of the driving 
wheels. 






23896. T. May, iT ** Divect-action 
pumps.” — Dated 26th Novenber, 1800, 

This invention consists in the construction and arrangement of the parts 
hereinafter stated, whereby four rectangular pistons working in one steam- 
box, and fitting the interior thereof, are made to produce a continuous 


revolution of the crank and shaft, 

made to work horizontally, and the other two vertically. The two pistons 
which work horizontally are connected together by long bolts 

us to leave a space between them equal to the k neth of the 
, and these are ¢ 


work vertical] 
apart) by a suitable frame o1 


sledin 











wr rods, so 
pistons which 













This frame or means of 
connection of these two vertically-acting pistons carries brasses in which 
the crank-pin is inserted. sa connection is formed between 
the crank and the two pistons which work vertical 
caused to act on the crank in the vertical directions of its revoiution, and 
the travel with it in a horizontal direction. The two pistons which work 
horizontally are also made to act against the ends of the oth 
and move them in a horizontal direction. 
between the two pistons working her zontally, and the two pistons work- 
ing vertically, and the crank, by means of which the erank 
wted upon, in setical and he 








tie 














r two pistons, 


Thus a connection is formed 
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> P. Hvcon, Paris, “An improved iets of Niiag ov i x ve 
86.18 COM) Ut — Lated 2th Now 1sG0 
nvention is rovements on an it n fer 

wl ich letters patent were grat present inventor 6th 
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ricity) for firing or ig 
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liting explosive x 
sinto a chamber t 





us compounds, i Is 
te ‘ pipe provided with 
w more orifices 2t top and bottom. Th issues through the 
‘es impinges against the platina wire ] s, and is ignited by a jet of 
kept constantly burning at the upper part of the chamber. The gas 
8 ignited soon hcats to a red-heat the platina wire plates, which, in com- 
ation with the gas, cause the explosion of the mixture. The mixtures 
admitted by the following arrangement of apparatus, all being worked 
by the actions of one cam, but any other arrangement can be adopted. A 
siide-valve is free to move in suitable guides near the top of the chamber, in 
connection with the cam just mentioned ; so is another valve at the bottom 
of the chamber, and these valves are arranged that, when one is open 

the other is closed. There is « piston between the two valves which acts in 
combination with the top slide-valve. This piston works in a stufling-box 
terminating in a water reservoir to prevent any escape of the gaseous pro- 
ducts. Gas is supplied to the chamber from a receiver furnished with a 
caoutchouc cover. The means before described for exploding the mixtures 
are applicable in all cases where it is required to utilise the force of deto- 
hating compositions,—Not proce with 














che 

















aigies and | 


For this purpose two of the pistons are | 


» connected together (but at some distance | 


tily, and these pistons are | 





| give rocking motion thereto. 


2905. F. Semer, Pavis, “‘ Apparatus applicrble to ships, boats, and other 
navigable vessels, for preventing the dangers of shipwreck at soa or in 
rivers, and for diminishing their draught of water.”—Dated 26th No- 
vember, 1860. 

This invention consists in the employment of an air-tight belt or 
collapsible float around, or partially around, the submerged part of ships, 
boats, or other vessels, such belt or float being of any suitable material, 
form, and dimensions, and protected externally by a metallic gauge or 
meshed fabric, or by any other suitable metallic fabrics, such metallic 
fabric also serving to sustain the pressure of compressed air which is forced 
into the belt or float by steam power in the case of steam vessels, and by 
manual power in the case of sailing vessels, or otherwise. By inflating this 
belt or float the displacement of the ship, boat, or other vessel will be in- 
creased, and its draught of water consequently reduced, so as to enable it 
to float off rocks in cases of danger, and to enter harbours and other water 
spaces which would be otherwise inaccessible to it. By suitably placing the 
belt or float, the stability and consequent safety of the ship, boat, or other 
vesse! will likewise be increased in some circumstances of danger. The 
belt or float is formed with numerous compartments, and may be made re- 
movable, being drawn into and out of its position by means of ropes passing 
round pulleys, and extending to the opposite sides of the vessel, and 
attached when in place either to fixed bolts or to screw-bolts, which may 
be taken out of the bottom at pleasure. The invention is applicable to 
vessels of every form, whatever may be their character, and wherever they 


1 
may be employed.—Not procecded with. 

















Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Se. 
2347. J. MARLAND, Hunslet, Lee — 

Dated 21st November, 1860. 

In carrying this invention into effect the patentee takes the yarn from the 
cope or bobbins, or from long spools from the winding-machine, with any 
given number of threads required, when warped from the bobbin or cop. 
He places the creel in front of the reel, and passes the yarns through a reed, 
then under and over two which are made to perform two duties—first, to 
prevent the yarn or threads from cops passing on to the reel loose when 
they break or come off at the bottom ; and, secondly, these rollers are made 
to count or measure the number of yards as the yarns pass over them, as is 
well understood in other classes of machinery ; and here the warp is marked 
by machinery by aruler or marker which is caused to descend into and 
mark the yarn by the counting apparatus ; these rollers are driven from the 
reel by a cone, or otherwise, which increases their speed as the coil enlarges 
upon the reel and keeps the tension uniform, the reel gaining more or less 
as the stretch of the yarn requires. When he warps from the long spool he 
connects the delivery of the yarns from the long spool, in place of the 
intermediate rollers, as above deser 








* Warping and sizeing yarn and thread, 











bed, and only uses them for measuring 
the yarns as they pass on to the reel, and are turned by the yarn passing 
under and over them. The next improvement consists in placing the warp 
upon the reel in a condensed or contracted form by winding in sections 
formed on the reel by flanges applied at short distances apart on the reel. 
The flanges are composed of tin or zine, or other thin material which takes 
up but small space upon the reel, such dises forming walls between the 
sections of the yarn or thread, so that there are no soft places or incon- 
venience in re-winding on to the weaving beam 

















2351. H. Dearven, Rochdale, ** Apparatus Jor punching washers, for girs 
the the spindles or bobbing of spinniag- 
wochinery and sinilar purposes” —Dated 21st November, 1869. 

In carrying this invention into effect the strips of cloth or metal are 
passed through guides capable of being adjusted to any required width, 
then passed ander a punch, and between two rollers, On the shaft of the 
bottom roller there is a lifting tappet, the lifts of which are in proportion to 
the circumference of the roller and the distance required between each hole 
of the washer-cloth or metal. The punch, after being raised by the tappet, 
is pressed by a spring with the force required to punch tie holes, which 
holes are round, oblong, or other desired shape. In order to slide the 
washer from time to time so as to place it in afresh position, and thereby 
economise the material, the inventor employs a washer with oblong holes, 
and places it upon a metal plate or slide having holes of a similar 
shape, so that, by means of a rm k or other contrivance, the plate and 
washer-cloth for the entire length of spindles can be shifted as required.— 
Not procecded with. 

2855. W. Core, W. G. Warp, and FE. Corn, New Basford, near Nottingham, 
* Improvements in lace machinery.” — Dated 21st November, 1860 

The object of these improvements is to obtain simplicity of action with 
speed, and the invention relates, First, to means for operating the bars 
which give motion to the carriages from back to front, and front to back of 
the machine. From the crank-pin of a rotary shaft (at each end of the 
machine) a link or connecting-red gives motion to one end of a lever, the 
other end of which, by another link, is connected to the pin of an arm to 
To this pin are connected other links, one 
back, the otherfront. Each of these links is also connected to the arm of a 
rocking shaft, and each of these rocking shafts is by another arm connected 
to one end of a separate T or three-ended link, the opposite end of each of 
which is connected to an arm of another rocking shaft, by which these three- 
ended links have a sort of parallel motion, and such that, by third end thereof 
to impart the required segmental motion and alternate rests to the back 
and front bars for giving motion to the carriages. These T or three-ended 
links are repeated at each end and across the machine, according to its 
width. Secondly, the improvements relate to the application of dividing 
instruments to act upon and hold the warp-threads between the guide-bars 
or other selecting instruments (for operating those threads) and the under 
side of the carriazes after each selection, and whilst the carriages pass from 
back to front, or frontto back, and thereby give time for a fresh selection 
of warp-threads during the traverse of the carriages. 

2359. J. Henry, Buchanan-street, Glasgow, “ Improvements in printing 
warps, Crd in apparatus for the same.”—Dated 22nd November, 1360. 

This invention relates to the printing of cotton and other warps before 
weaving them into fabrics, which has hitherto been performed by hand, by 
means of blocks engraved with the patterns desired to be printed, or in 
cylinder printing-machines after the warp has been interwoven with weft- 
threads at intervals, such weft-threads being afterwards removed, so that 
the warp may be woven to produce the fabric desired. Warps, as is well 
sas previously combined and arranged in 
re to occupy in the woven fabrics, and in which 
positions they are held and retained while being printed, and afterwards 
while being woven. The patentee prints warps by means of a cylinder or 
cylinders, by which he applies one or more colours. ‘These cylinders have 
their surfaces engraved or otherwise formed to produce the pattern desired 
to be printed, as understood in printing woven fabrics. He passes the warp 
through between such printing cylinders and another cylinder over whicn 
an endless blanket or apron travels. The warp to be printed is wound on a 
roller in proper order for the loom, and in the same manner and 
with the same care as observed in beaming warps; the axis of the warp- 
beam is placed in bearings in the machine, in which it is free to revolve, 
and the warp passes thence over the blanket along which it travels, and on 
whose surface it is printed. From the blanket it passes on to a beam or 
roller, on which beam or roller it is wound up and afterwards placed in the 
loom to be weven. 
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Ciass 4.—AGRICULTURE., 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 


2370. W. Maxwarine, Banbury, “ Gearing of mowing aud other light portable 
machines.” —Dated 1560. 

This invention consists in constructing one or both wheels (but by pre- 
ference one only) in any pair or pairs of wheels gearing into each other as 
follows :—The patentee takes two meta! discs having opposite and corre- 
sponding recesses or perforations in or through their faces near the periphery 
arranged in a circle at equal distances from each other, and from the centres 
of the discs, and he connects such discs by means of teeth or pieces of wood, 
or of any other non-metallic compressible substances, being either driven 
, or otherwise secured by known means, but he prefers 
drive them into such recesses, the discs being also braced together 
by bolts or cottars if requirc Each pair of dises so constructed will form 





23rd Novenher, 











any 











" 
# toothed or tumbler wheel, and is used to nother wheel of 
similar or of any other (by preierence of the or ruction. 
2899. S. Ropents, Mull, Yorkshire, “ Harrows.” — Dated With Novemler, 
“OO, 
This invention cannot be described without reference to the drawings. 


Ciass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &e. 

2904. J. Suarr and W. Paumer, Middlesborough, “ Improvements in appa- 
retuses for the viacty aud for the crying of bricks, tiles, and other 

like "—Date! -6th Noveuber, 1360 
These improvements in apparatuses for the manufacture of bricks, tiles, 
pipes, and other like ware consist in the employment in a trough or case, in 
or to which the moulds or dies are fitted, and into which clay from a pug- 
mill or other source is placed or driven, of a shaft with two or more curved 
arms or wipers in combination with « cranked lever, free to play on a fixed 
point on which it is centred or hung. The lever is so placed with regard to 





Ave. 





the wipers on the shaft that, upon the revolution of the shaft, one wiper 








| 














comes In contact with the short arm of the lever, causes it to move on its 
centre, and, consequently, the long arm to be raised, whereby the clay is 
prevented from being carried round by the next “ wiper,” and, at the same 
time, a species of channel is formed in the direction of the moulds or mould- 
ing orifices in the box or case. The following or next wiper in succession 
bears against the raised long arm of the lever, depresses it, and thereby 
94 the clay in front of it through the moulds or moulding orifices, and 
80 on, 


2908." W. S. Woon, Chislehurst, “ Apparatus for curing smoky chimneys and 
for ve ntilating purposes.” —Dated 27th November, 1560. 

This invention consists in placing one chimney-pot within another of 
greater diameter, from the base of which a draught is obtained. The inte- 
rior pot is constructed with slots or perforations in a vertical or other 
position, for the purpose of enabling the outer pot to be cleansed when 
required. When necessary, a hood or cover is placed on the top to adapt it 
to ventilating purposes, in which case the vitiated air passes gradually away 
through the slots or perforations in the interior pot or tube; and'to the 
top of the chimney an indicator is placed if desired to indicate the four car- 
dinal points. 

2346. H. D. Pocitn, Salford, “ An improved material Jor building and other 
purposes.” —Dated 2ist November, 1860. 

_ This invention consists in taking iron, copper, or other slags, and convert- 

ing the same into useful building material by running them, when in a 

fluid state, into moulds, and afterwards annealing the mass so produced.— 

Not proceeded with. , 


3. W. Cooker, Charing-cross, London, ** Jmpvro 

Dated 21st November, 1360. 

This invention cannot be described without reference to the drawings. 

Cxass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 

2823. W. L. Triomas, Southsea, and H. P. pe Batu, Colonel Scots Fasilier 
Guards, ** Plates or shields for the purpose of resisting shot and other 
Jjectiles.”—Dated 16th November, 1860. 

This invention consists in constructing what the inventors term “com- 
pound louvre plates or shiclds,” fixed at an angle with the foundation plate, 
the spaces between the louvre plates being filled up with wood, New 
Zealand flax, jute, or other fibrous material or compound, more or less 
yielding or elastic, and then covering in the whole with metal or wood. 
2337. O. VANpENBURGH, New York, U.S., “* Improvements in projectiles to be 

used in guns and orduance, and improvements in the appliances for their 
projection.” —Dated 19th November, 1860. 2 

These improvements in projectiles relate, principally, to the external 

form of its front part. The general description of this improvement is that 
the patentee shapes the external form of this part of the projectile to 
approximate to the external form of the front part of a bird. With reference 
to the other part of the invention, the improvements (which relate to the 
appliances for projection) consist in improvements on the invention for 
which the patentee obtained previous letters patent, and they relate to the 
part described in the specification thereof as the breech-hea » and the 
facilities for its withdrawal, or, in other words, of opening the breech for 
loading, and closing it for the discharge. For this purpose, instead of 
inserting the charge into a receiver, as he, in some cases, makes the breech 
head of such thickness or depth as to allow the charge chamber to be con- 
tained within the breech-head. 
2360. T. H. Kensie, Meryate, * Fire-crms.”—Dated 22nd November, 1860, 
This invention has for its object improvements m fire-arms, and consists 
in mounting a level on the fire-arm to indicate to the person using the 
weapon if the sights are set upright, as they should be before firing. The 
uugement Which the patentce prefers is to place immed ly behind th 
sight a bar or index which is hung on pivots, and it has weights attached to 
it underneath the points of suspension, in such manner as to keep it ina 
horizontal position. Just behind the bar or index is placed a small rectan- 
gular screen, Which is made white so as to be readily seen. he person 
using the weapon, in order to set the sight upright, has to bring the bar or 
index parallel to the top of the screen, which he will be able to do with 
great ease and certainty. 

2001. R. OXLAND, Plymouth, “ Gunpowder.” —Dated 26th November, 1860. 

This invention consists in rendering gunpowder (whether made from 
nitrate of potash or nitrate of soda) waterproof, to a greater or less extent, 
as may be necessary for various purposes. A variety of substances may be 
employed, but a solution of gutta-percha or of india-rubber in benzole (coal 
naphtha) or bisulphide of carbon or other suitable solvent may be used. Or, 
in place of gutta-percha or india-rubber, a solution of other waterproofing ma- 
terial may be employed. The inventor uses the solution as a substitute for 
water in making the meal into cake. After the cake has been prepared by pres- 
sure, broken up and granulated, it may either be used without further pre 
paration, or the grain may be coated by passing it through a similar solution 
— Not procecded with, 
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CLAss 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


2776. M. A. F. MENNONS, Purvis, ** Motive mechanism of cabinet organs.”—A 
communication.— Dated 13th November, 1860. 


This invention cannot be described without reference to the drawings. 


2778. M. A. F. Mennons, Paris, “‘ Organ pipes.” —A communication.—Dated 
13th November, 1860. 

This invention cannot be described without reference to the drawings. 

2808. J. Binkirr, Pemberton Village, near Wigan, * Musical instrumeats.”— 
Dated 26th November, 1860. 

This invention relates to the employment of bells or plates for the pro 
duction of musical sounds, The inventor proposes mounting the bells or 
suspending the plates on suitable frames, and placing keys (similar to pia: 
forie keys) in front thereof; these S icate with } 8 
order that various tunes may be played upon such instruments, and chords 
struck thereon, which cannot be done in the manner by which bells or 
harmoniums are at present played, not more than two notes having been 
before struck at one time. He also proposes arranging such instruments in 
the interior of piano fortes, the keys and hammers of which may be made 
available, or additional hammers may be used.—Not proceeded with, 














Cass 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Lottery, Cements, Paint, Paper, Manures, Sc. 


8. A. Verwey, Croydon, * Soap.”—Dated 25th October, 1890. 

This process of manufacturing soap consists in dissolving in a vessel the 
ordinary manufactured soap to which a suflicient quantity of water may be 
added, so as to make it dissolve readily, or otherwise liquefy or soften the 
soap, So as to enable any person without difficulty to mix the ingredients 
hereinafter mentioned. When the soap is thus brought to a liquid stat 
otherwise prepared, anhydrous carbonate of soda, or similar alkaline ir 
dients, with silicate of soda in solution, with a sufficient quantit 
bicarbonate of soda to neutralise the caustic soda contained in the silicate of 
soda, are added to it, and the combination is allowed to set in moulds, or 
the ingredients may be added to the soap immediately before it is transferred 
into frames during the manufacturing process to solidify. —Not proceeded 
with. 


26038. F.S. Barry, Dublin, “ Production of artificial stone, dz." —Dated 204 
October, sv. 

The patentee claims First, the manufacture of artificial stone by the com 
bination in a cold state of pumice stone with soluble silicates, decomposed 
by the above mentioned carbonates, or other materials suitable for chemi- 
cally uniting with the said silicates. Secondly, preserving building materials 
from decay by the employment of the said silicates and insoluble bodies in 
the manner and for the purposes set forth and described, 


2612. T. Comuey, Meeriols, Hesse, * White lead.” —Dated 26th October, 1860. 
In carrying this invention into effect the patentee, having first ground or 
crushed the ore to be acted upon, puts it upon asimply constructed furnace, 
consisting of a surface of iron plates or otherwise, and carefully roasts it, 
taking care thet no insoluble oxides or silicates of lead are formed, If he is 
now about to form pigment white lead, meaning pure white lead, he heats 
the roasted ore with the acetic acid of commerce, either in a liquid or a 
gaseous form, the latter obtainable either by decomposition of alkaline ace- 
tates, or acetates formed from the earthy bases or vaporised acetic acid, in 
which case the vapour or gas is introduced by means of a pipe from an 
apparatus for that purpose into a closed tank or vessel, which is divided into 
arts by means of a finely perforated diaphragm upon which the roasted 
ore is placed, and which is kept wet in order to condense the vapour, The 
itity of acid which he employs in the process depends entirely apon the 
aye of lead in the ore used, but it should be in such proportions as 
to form a sub-acetate of lead. He proposes also to brighten acetate salts of 
lead, formed by any process whatever from the ore, by means of animal 
charcoal or other decolorising matter, and either by the method of filtration 
or otherwise. Should the ore contain silver to any extent, he frees the latter 
by means of amalgamation with quicksilver. He now takes the liquor’ 
obtained as before described, and precipitates it’ by means of carbonic acid. 
ie proposes to obtain his carbonic acid by decomposing carbonaceous mat- 
ters, or from by-products given offin the manufacture of silicate of soda 
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from carbonate of soda, or of chloride of barium from carbonate of baryta, or 
by the decomposition of marble lime stone, dolomite, magnesite, or any of 
the alkaline carbonates either obtained by the direct application of the said 
carbonates, or by double decomposition, or from the carbonates or proto- 
carbonates of iron, or other available metallic carbonate. When he uses 
carbonic acid, he alws ays prefers to apply it ina heated state, and further- 
more he prefers to purify it before use by passing it through a solution of 


copper or lead, or by any other well known means, 
2623. J. Burcu, Crag, vear Macelesfiel!, and E. Boot, Manchester, Certain 
improvements in extracting ¢e louring matter from vegetable, animal, aud 
> "he H ” 
other substances, and making decoctions and in fusions therefrom.” —Dated 


th Octoher, 1860. 
This invention cannot be described without referen 
2628. W. Hunt, 7 ordshire, ** Inprovements 
ov certain sulphur compounds, from certain other sulphur compow ds, and 





ce to the drawi 





jon, Stat in obtaining sulphur, 





































in obtaining carbonic acid.”—Dated 27th Octo’ 1860 

This invention consists, First, in passing @ current of steam into a retort 
or close vessel in ich a mixture of earthy sulphate and carbonaceous 
matter are heated to rednes The effect of the said 
sulphuretted hydroven, which passes off mixed with the ¢ 
hy trogen of tl te Bere. with the sulphur of the 4 e 
to form the said suly ott “on. The mixtt of carbonic acid and 
sulphuretted hydi hu ed may be us din the mannfacture of 
carbonate of sod bein through ar tag of sodium, the pre- 
sence of the sulphuretted ven 1K with the conversion of 
the sulphuret lian ma y the carbonic acid 
Sulphur may e obtained from the sulph tted hydre ny} rocured b 
treating earthy sulpl in the nner described. h ‘ to obtain 
sulphur therefrom, sulplurous acid is mixed with the st Iphuretted hy« en, 
when sulphur in fine powder is precipitated therefrom, ¢ may be cot 
densed in a chamber or other suitable apparatus. ive ion Consists, 
Secondly, in obtaining carbonic d by heating natiy carbonate of iron to 
redness in close vessels or retorts. —Net p led 
2047. CC. Croce fild Spelter Works, Holuwdl, Mau “of 

speller fion of zine.” —Dated 29th October, 1360. 

‘The patentec jis, t, the construction of the compartments or 
hearths, us described flues for the purpose of applying heat to the 
pulverised sulphuret of zine, asset forth. Secondly, the construction © f, 


u working the machinery or apparatus, as described, 





mode or me of, 








purpose of ting upon, I akc ing, or keeping in motion pulveris ed sulphuret 
of zine, as described. Thirdly, makir ‘ r nodules, and treating 
ulphuret of zine in manner described, for the purpose of enabling the 
inaterial more readily to part with its sulphur, whereby such salphur may 










































be utilised, as herein set forth. Fourthly, the application of external heat 

to kilns wherein balls or nodules are burning, for the purpose of facilitating 

their desulphurisation., Fitthly, treati the sulphuret of zine in one or 
other of the modes or methods described, for the purpose of utilising the 
sulphur contained therein, 

2655. A. V. Newton, Chanecery-lane, Londow,  Desiccating t or moist 
substances." —A communication,— Dated 30th October, 1560. 

This invention consists, principally, in the use of a fused metal or alloy, 
in connection with a suitable chamber, for the reception of the substance 
or substances to be desiceated, in such a manner that the substances may 
have their moisture evaporated by = heat distributed throughout the 
chamber from the fused metal or alloy, by which means the t emperature at 
which the desiccation is carried may be regulated and kept unifori It also 
consists in certain means ap) lied in combination with the desiccating 
chamber to facilitate the process of desiceation. 

2661. T. G. Guisuinx, Southampton-vow, Russll-equare, Loude ** Prepar- 
ing, appluing, avd adapting certain articles of vegetable production call 
ccklonia-fuccinal oteacue, juncu tus, ts trista, ond an 
lide, to further ww purposes of wanus clure.”—Dated sist 
Iséu, 

This invention relates to manipulating i nufacturing, by chemical 
and other proce certain vegetable productions (as stated in the title) 
found in, and indigenous to, South Africa and elsewhere, and applying the 
ame to various other purposes.—WNot pre di 
2075. W. Bryant, Lipsou-terrace, Plymouth, Treating oily and fatty 

substances.” — Dated Ist Noventerv, 1500, 

The inventor cumple it the me time nh nd sulphurous acid 
in order to harden and bleach fatty and oily n t procceded with, 
2683. 3.3.0. Tayvion, Mark lane * Separdtion of silex aid sid us 

aud other matters from steel.’ lt November, Ws6v 

This said improvement con » employment, in the crucible, far 

we, or other apparatus used for the melting and purifying of steel, of 
fluoric acid, in any or state in which it inay be present or evolved, 





The form in which the inventor prefers to employ the fluc rie acid is that of 





sround fluor spar, or fluate of lime, as the lime in the spar at the same time 

becomes a flux.—Not procerded with 

2693. W. Durnuam, Loanhead, 3 idicthsan, “ Preparing materials Jor the 
reufacture of paper.’—Dated 8rd November, 1860 


and pre- 


This invention relates to an sete system or mode of boiling 





paring rags, and other materials .uitab le for the manufacture 
preparatory t* the waskiag and bleaching processes, Th 
naterials are first bured in a solution of lime, in the oom 


The lime is added 


Ib. to 2 1b. to each hundred weight of paper material. 
when 


toa quuntity of water sufficient to cover the rags or other materials 


placed in the boiling vessel. When the rags or other materials have been 
L.nied a sufficient time in the solution of lime, the liquor is run off, and 
clean water is run through the material. The rags or other materials are 
next boiled in an acidulous solution for one or two hours. The solution is 


prepared by adding commercial vitriol or muri: itic acid to water, in the pro- 
portion of from 1 Tb. to 8 Ib. of acid to each hundred weight of the paper 
making material ; a sufficient quantity of the solution is made to cover the 
contents of the boiler. When the boiling is completed the acidulous liquor 
is run off, and clear water is allowed to flow through the ma At this 
state some qualities of are ready for washing, but it is advisable in 
m y continue the operation to the next and last stage, Which con- 
sists in boiling the rags or other materials with an alkalined solution. 














cases 

















































Tur. sgh Sv ENCE, Newton Heath, near Manchester, “ Separating copper Srom 
its Dated 8rd November, 1860. 

This invention refers particularly to the separation of copper from ores 
which have been treated for the extraction of sulphur, but it is also 
applicable to ores in their original condition, The principle the patentee 
proceeds upon is, to treat the material with two substances, one of which 
renders the copper more soluble than iron, for instance, and the other 
becomes the solvent. For example, the ores above stated as affording 
ulphur contain iron and a small quantity of copper. These he treats with 
muriatic or sulphuric acid, and nitrate of soda, anc the theory he assumes is 
that the constant pre re of nitric acid Keeps the metals ina higher state of 
oxidisation, and that the copper is for that reason dissolved more I 
that only a portion of the iron passes inte solution. After this tre 
caleines the remaining ore, and submits it again to the solvents 
extraction of copper. 
270s. E. P. Prentiss, Philad eet d t."—Dated 5th Now er, 

Isue 
Pp itee ¢ us the employment of a cate of soda, in the manner 
deseribed, i titute f oaps, akalis, urine, and other material 
2711. J. V ,» Bi ba taini ca 
‘ 0 u « p Dit 
Noi l 

Vol ! pr the ive i 1¢ 
other rete places 1 of (by pref ©) or nitt ‘ 
potash, or dosu me t 1 bright red he na 
nitable ft qu tic al first i off 
which Is tor \ rer While y pur \yu is i 
with a ll in ‘ ed 
the ustial wa ! ected by ply ult ‘ nd wit \ 
further pr but } uzh | 1 i ’ 

u t i ” 

re 1 ‘ t ‘ t 
iy, « te bel ! Or i 

h s1 ‘ Liiti \ ‘ 1 H 

e retorts 1 io! 1 we 
7m. TF. Wii ' a e 

L ( Lsou 

the of 1 ( co il 1 

iline or rat ( a 

n f coal ch H ry} 

titable f sed | ‘ i i n 

e patentee first prepares a plastic « t ii 
and starch with wat nd to thi \ thu it 
‘otained in © market, by any « ce we ‘ | pre- 
paring dyes or colourmn tt f raniline or other il : 
lic effects the thoroug mabination of the col n 
pound by stirring the same well together, or passin rot i 
srinding mill. When the compound has been thors rel 
from the mixture, by filtration, any excess of water, H le 
for printing or staining paper i er purposes W 

lr. Coutry, Meerho Kiectorate of Hesse, ** 7 ore 
Dated ¢ vi iber, LS60. 

The ores to be treated, according to this ii wu, are tha ‘ lo 
pulverised ; then, according to the per cent of } al contained tn 
them, the patentee mixes them with twice their weight of chloride of 
mag ium (or an admixture of chloride of magnesium and sodium, or 
other chlorides, such rock salt, the waste leys of salt manufacturers, 
brine, or sea water), or any other proportions, as the character of the ore 





the main chloridising action proceeding from the 
should always be in excess, 


tre ated upon may require, 
hlorute of magnesium ; therefore this chloride 


The whole is then sufficiently aquefied so as to form a paste, and well mixed 
up and incorporated together. The mass is then subjected to a moderate 
heat for about thirty minutes, and kept constantly raked or stirred about, 
the liquid portion being evaporated ; it is then put through sieves, and the 
lumps formed are pulverised. The powdered portion is then subjected to a 
gradual heat in the furnace up to redness, and continued so Jong as white 
vapours are given off ; the mass is kept constantly stirred for a short time, 
the heat again raised for about another thirty minutes, then taken out of 
the furnace, and placed in lixiviating vats, which lixiviation is effected by 
hot water. The re-crushed lumps are wetted with the resulting supernatant 
liquors of precipitation, and heated in the aforesaid manner. The furnace 






















used may be of the simplest form, but, when much chloride of sodium is 
used, it will be nece to have one with two chambers connected by a 
flue or covered openiny to carry off the products of volatilisation ; the 
second chamber, into which the flue leads, is to be filled with lixiviated ore 





wet from the vat, or with any other available absorbent material, such as 














pel s, coarse sand, or such like, and is kept in it until i it has no more 
y* of condensing, after which it is taken out ar 1 
charge. The resulting products are washed ot 
The solution thus pow te may be precipitat 
{ means, or 1 what the patentee adopts and el ; 
} magnesia, obtained by fusing the chloride of m i 
' and from the native carbonate of magn¢ ’ esite, or ia 





decomposi 


her for 



























8 the supernatant liquors being again used ¢ e 
for a precipitate. For cobalt he precipitates with sulphuret of barian ; 
er with any known meat entation witi copper or such li 
32. FE. Sauispury, F 1 mixture or soluti Y 
to puckers, picking | 1 - like mote t 
order to hard “ t tted Oth Novembe 
Is 
Tl tion is compose s follows :—A quantity of lime is dissolved 
ibout twenty times its weight of urine. The solub! 
irained off d mixed with about an equal amount of oil. 
a short v e the iterials to be operated upon are placed in the 
and stand for some days, the time varying according to the mass 
kind of mi: ; after being withdrawn from the mixture they 
ed to u ie i of the air for a few days, and are then ready for 
¢ mrocecded with. 

2734. P. W. Rennes, Plumstead, “ Improvements in the method of, and appa- 
yalus sor, treating green, semi-green, or undried vegetables or plaits, ir 
order to reduce their fibrous portions to a pulp, cud also in the a, 
cation of the said pulp, when so made, to Ue manvfucture of poy 


Dated 7th Novenber, 1860. 

The patentee proposes to make use of, for the purpose of making paper 
pulp, en, semi-green, or undried fibrous vegetables or plants, in contra- 
distinction to the practice hitherto adopted of using the plants in a dried 
te, after the silica or other hardeni principle matured in them 
by rendering them difficult of solution. The particular class of ve 
and claims the application of, are the 











st 
th 
tables or plants which he prefers, 


re- 






















































ordinary grasses, hay, broom, and such like not hitherto so used, and such 
as from their fibrous nature are suitable for producing pulp. Having ao 
thoroughly washed and steeped the plants to be = uted upon, he boils 
them in a weak alkaline solution. He then disintegrates their fibres one 
| from another, by putting the softened plants through a pulping machine, 
| which consists of one or more pairs of rollers, either of the same or slightly 
| different diameters between which they pass. In order to decolourise the 
pulp he bleaches it with the usual bleaching ingredient 
E. Westubap, Manchester, ** Boiling ov evaporating soup, saline solu- 
» oe. Dated *th November, 1860, 
This invention consi in causing heated air t » pass into the fluid to » be 
boiled or evaporated, ¢ said fluid m the san tp di des 
be submitted to the usual fire or ‘other heat.— Not i 
2764. W. C. Forster, Gibson-street, Lambeth, “ An m ied of 
ManUsaclUring x le silicate of potash.”—Dated loth Novcinber, 100. 
The patentee clain mixing the potash produced from the burnt 
refuse tan with sand, or} dered flint, or felspar, or , for the purpose 
| of producing soluble silicate of potash, as described 
2704. R. H. Gravnix, Salford, “ Obtaining colouragy nc Jor ¢ pond 
preating.”—Dated lth 2 her, 1860 
This invention relates to the preparation of colouring matters from aniline, 
|} or analogous substances, whi ch the patent weomplishes follows :—If it 
be proposed nes rT > colouring mi thu To fow 
parts of water he « parts of cor c rate of re r, and 
mixes well ‘du ring ‘the addition. He then adds, by deg rees, one part of 
aniline, and stirs well during and after the addition, and allows it to “ main 
standing for about twenty-four hours. He then filters and bo ( 











it then filtered in, and the 
washed with cold water until a pure purple colourit 
‘This may be prod d more rapidly by the u 
water slightly acidulate Awith tart: t 
mnatte » extracted may be used as it is for dyeing purpx 
for printing, it may be precipitated by any of the well known processes, 
and the precipitate re-dissolved in alcohol, acetic acid, or other suitable 
solvent. For preducing red colouring matter from aniline he t f 
five parts of aniline and mixes well with four parts of the rate 
antimonic 1, and brings this gradually to about 180 deg. Fah. on a sand, 
oil, or 0 suitable bath, and that heat the metal will be for the most 
He then pours the liquid into 
another vessel, and replaces it upon the sand bath, and gr: y brings it 
to about 370 deg. Fah. and allow it to remain at that tempe for 
five minutes. Having permitted the liquor to cool, the colouring matter 
may be extracted by any of the well known methods for extracting the pure 
colouring matters formed in the various reactions with aniline. 
Be iONNET, cud L. O. Bosnique, Purvis, ** Treatment off 
other me ul phosphates of Line.” — Dated Vth Nove r, 1850, 

This inve ntion is carried into effect in the following manner :—With 100 
parts of crushed coprolites, phosphorite, apatite, or other mineral phosphate 
of lime, the patentees mix thoroug hly about sixt J 1 seal gg hloride of 
sodium of the commonest description, such as sea or bay salt e salts of 
brine, or other residual or refuse matters sufficiently charged with chloride 
of sodium. ‘The mass is then placed in a kiln or chamber of suitable 


for about two hours 





is to come, 
water, or boilit 

Thee 
and, if required 











Jour 





ric or other suit 














te at 
part precipitated at the bottom of the vessel. 












ilaud 























| and dimension, in which it is carried to a high temperature, say, for inst ‘ 
} toa red heat, and at the same time traversed by a current of steam. In 
| this process the silica which may be contained in the phosphate i 

on the chloride of sodium, pre duc licate 





by the steam to react 
and hydrochloric acid ; the latter in its turn react 
of lime, and, taking up two equivalents of lime, forms 
and soluble phosphate of lime, wl 





sie phosphe wt 
or caiciul 


on the 


chlo 





while a portion of the 











































bines with seda and forms phosphate of soda. n {¢ 
of lime thus treated contain a sufficient portion of h 
latter (sand for instance) should be added to make it 
miaty be observed that in the above provess the produc ‘ 
soda depends on the proportion of the phosphoric acid ra 
rial, and is consequently more or less regular accore io t ire 
o tter. In si cases the phosphate vl be entirely t 
In is a point « I imy ce, the ¢ lol of the tres 
ment being the productic imilabl of lime 
By one mn th i or soda 
l phate of iter i horic 
! oluble phos] te « the vourable condition 
niatior ; 
2797. J. F ves, I t, Chelsea, ** Pa —I ith November, 
i n ists « 1 improved ? i kinds 
of ju 1 milar 0 them into 
thr 1s } in the fits t } j lo arate t 
fil ’ nd t into ‘ by ns of a 
te } ut T spe i ! 4 re rs in ‘ 
i fixed ¢ ¢ to the tearing wie nN it inuch 
n e u or \ \ 
! cs um in yu tre it ee 
< F oe ut ! 
1 rainine! L,oroban tl tr aWi r 
ane areas nad 
I s the ina ke 
e li radually introducit t vat ; 
{ Owe ‘ ~e i 1 
i l or of ¢ ould 
h n ni I 
ol ul 
‘ é ” made 
wi 1 s ! ‘ ' 
by mic i large quan mu i 
be « eted fibres should be ! s 
ti de of soda, or ie, or both te er, ¢ 
1 n perfect white will le er h 
Wasi i all the « ne is removed Aft \ 
he pas i 1 ha roller-press of suit 
1 t tt uid yuickly removed from re 
el leans t hh rder to change t iT 1 s 
l ny the a of the bleaching with the lution 
i ate upon | sses of fibre at a time, he ns of 
eel, or ot ve contrivance, to raise t t yuid 
ion tion of the bi ny vessel, so as to cause it to flow in it 
4 mre. 
| 2709. J. Matrurws, Burt on-T re * Brewing.” —Daied | -Vovenml 
1860. A 


| The wort copper, according to this invention, is covered at the top with 
j dome having an opening at the upper part thereof connected w 
| refrigerator, The mash, wort, or first runnings from the malt is passed ir Py 


{| the covered copper, and when raiscd to the boiling point the hops are added, 








and the copper made tight, the steam passing out at the top through the 
refrigerator, carrying with it the volatile aroma or principles of the hop. 
The steam is thus collected as long as the volatile part of the hops comes 
over. When the beer is sufficiently boiled, the boiled wort with the hops 
are run into the hop back in the usual way, the hops after draining being 
returned into another wort copper into which the se ond wort from the 
mash tun run and boiled together. This wort, being more attenuated 
than the first, extracts all the non-volatile princip sles of the hops. The two 
worts are run into the fermenting square, and when cooled the condeused 
portion derived from the first copper, as before described, is added at the 
same time as the yeast, the volatile principles of the hops being thus 
brought in contact and thoroughly coinbined with the alcohol generated, 








is 














and giving all the fine aroma of the hops to the beer.— ot proceeded with. 
2804 W. H. Raxston, Keele, Stagford, ‘* Soda ash."—Dated lith November, 
1860. 
iis invention consists in the separation and displacement, from the 





by the concentration of the black ash liquor, of the 
nd the unconverted sulphate of soda, pro- 
for market containing 56 per cent. of 


alkaline salts obtained 
undecomposed chloride of sodium 
ducing thereby alkali or soda ash f 
alkali (soda) at the least, when d d and finished. 
2807. R. A. BroomMan, Fleet-street, London, 
ture and in the welding of steel and wrought and cast- 
November, 1860. 

this invention is to improve the qualities of steel and of 
wrought and cast-iron by treating them with a powder composed as hereafter 
de cribed, which powder i is » applicable to the welding l andiron, 


of steel 
e inventor take sho rn of the hoof of cattle, burnt leather, and powdered 
} 





in Ue manutuc- 


"—Duted Lith 


An improvement 


iron 


» object of 











ubstanc and places thein for eight days in st: 
them and mixes them with sal ammoniac, ye 
sulfurisé jaune), common salt, powdered glass, pota 





idl ate 
itpetre 


** salicine, 
ammo! erocyanide,” ey 
thes« rredients together for about 
und then pulverises i To treat 
the powder, pre as above 
is burnt he heats the steel to a 
weld two steel he 
red heat, and then places the 


beech wood, 
urbon or 
"Sa boils all 
i mixture 
redness, and 


ashes, 8 








soot, 


n (je 
l 





to ¢ 









heats 
, upon it 5 as 
heat, and plang 
arramces taem togcther g 


places 
soon as the powder 
es it in water. To 
und heats them to a 


aescris 





brown pieces of 











powder on them, and ¢ burnt, and has become bl 1e heats 
the H i or until the powder throws off white 
bi " weld i by repeated blows. To treat 
wrought or cast-iron, the iron is he ited to a cherry-red heat, then taken 
from the seo, and the powder spread over it. The iron is then replaced in 
the fire, care being taken that the fuel does not rub off the powder, and the 


iron is emai to the same degree of heat as before ; it is removed a second 
time, and is powdered over iin with the powder, and, after being raised to 
an intense red heat, it is plunged in water.—Not proceeded with. 
2825. M. A. J. Park-road, New Peckham, 
acture of —Dated 1th 








DAMUMEN, 
in 


* Treating vegetable 
No 





“3 I nus er rember. 
Cés the mas paper. vember, 


“L860. 
For the Saat pe of this invention tow, the waste of flax, hemp, and other 















vegetable fibrous substances, are steeped in cold liquids, which are caused to 
ferment for some hours; the fibrous substance is then removed, and is 
plac 1 in an open vessel in water, together with sutficient soap and soda or 
potash to cleanse the fibres by boilii the fibrous substance, having been 
thus boiled : is then immersed in a solution of caustic alkali 
(preferring hours, after ¥ h the fibrous substance is to be 








The fibrous substance is then converted 











thoroughly washer iin clean water 
into pulp in the ordii 
2351. A. L. Levert Apparatus for carburating or naphthalising 
linhting "— Dated 1ith November, 1860, 

The working of this improved apparatus for carburating or naphthailising 
lighting gas is based on the prine iple of keeping the combinating or naph- 
thalising hyrdocarbon liquid at a constant Jevel in the apparatus. The appa- 
ratus consists of a box of metal or other suitable material hermetic: 





y 
the gas to be naphtha- 
rds take its exit therefrom, 


sealed, and provided with proper pipes for allowing 
lised on being introduced in the box, and afterw 
and also with openings for feeding the apparatus with naphtha or other 
liquid, which openings are to be closed by proper plugs. In the interior of 
this box is situated a reservoir for containing the naphtha, or other suit- 
e liquid hydrocarbon, which reservoir is open at the ry and is either 
supported on three or more spiral or other suitable springs, or floats on 
water or other suitable liquid contained in the interior of the box, up to the 
required level, in such manner that, in the same measure as, in consequence 
of the absorption of the naphthalising liquid by the gas, the reservoir becomes 
lighter the same will rise, and thus keep the surface of the naphthalising 
liquid contained therein at the same level. Cotton or other suitable wicks are 
suspended from the top of the box, and pass through the perforations of a 
perforated plate situated on the top of the reservoir, while the lower ends 
of these wicks dip into the naphthalising liquid contained in the reservoir, 
the just-mentioned perforated plate preventing the gas from coming in 
direct contact with the naphthalising liquid in the reservoir, but only allows 






































the gas to saturate itself with the »*hthalising liquid while -ing between 
the wicks, the capillarity of which latter cause the naphthalising liquid to 
rise in them.—Not proceeded with. 
CLass 9.—ELECTRICITY.—None. 
Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
2701. W. Epwarps, Birmingham, “ Fire screens or guards.”—Dated 3rd 


November, 1860. 
This invention consists in making fire screens or guards for protecting 
open fires or domestic grates, after the manner of afan, with folding leaves ; 
the pivet or axis upon which these leaves fold is furnished with a handle, 
which handle may be shaped and perforated to form a hob for asmall kettle, 
and inay also be jointed to the axis of the fan, 
IitCHELL, Kei 
—Dated 3rd N 
This invention rel 
casting pipes, tubes, pilk 
constructing the core b: 
d moulding 





ohley, “* Manufacture of cast-iron 
ovember, 1860, 

to the formation of the moulding boxes used for 
rs, and such like articles, and also to the mode of 
and to certain appliances for properly securing it 
boxes. And, furthermore, to the mode of forming 


pipes, tubes, rollers, 


tes 






within the 
























the model, and to certain means and apparatus for introduecmy and with- 

\ the same from the moulding boxes. These improvements are as 

The entee forms his re boxes perfectly even and smooth 

their edges, having their ends bored true, so that, when put together, 

e aperture accurately fits the Don of the core bar, like a piston- 
xd passing throu 1e rof a cylinder. The core bar has als 

t Which pass through the box ends a ) 

the projecting ends has a collar formed on it 

outer face of the end of the boxes; the outer 


ron it, tl ter o f which lies within the 























“neck 2: ren the s placed within the boxes 
it is fi mils a tightly held in its pla of a ¢ uw driven through 
the project end, which, pre uw ag ror collar on the end of the 
box, draws up the collar at the opposite extrennit y close inst the end of 
the box, and tightens it ; the boxes are themselves held t 





sts in using a table 





cake tha. 





The next part of the 















































its suriace perfectly “smooth, the central part being either cut av 
have a place for ing the model, or the top may be formed of two parts, 
connected by meai scTeEWS, SO the space between may be increased 
or diminished according to the size e of the model used. 
2706. G. Davies, Serle-street, Lincol i Loudon, * Travelling bags."—A 
conmunccea . G ‘ . 
he princi feature ssentially, in the con- 
struction of a kind of travell ides are formed of « 
wooden int ud I n of one and the same 
pices, uble n 1 tl . nting the appearance of 
j I vl or wrapper doubled i veral folds, and sur 
» fur ed W undie by y hthe bag is carried.—. 
2716. J. FRE t, , Lenton, 2 ive, “* Apparatus for ! 
ae NM ~ 1860. 
Vitis v ion ¢ s ’ li rt 
to ery di r 
‘ lace, le fabrics, 
ili is f rning, in cc distinction to neral 
i ing well known tl for the er use, 
r i le, wher . for illuminating, the white flame 
Is] rred is designed for the pur; of producing the 
req i ! tlame of intense heat by the perfect supply 
‘ ! hue ‘ s, and by which means the smoke and other 
i tly consumed. The improved apparatus ol 
burner « ‘ somewhat larver ay re (of any suitable 
form) at th n than usua id immediately below and 
around the table distance orifices, holes ] . rmed 
in tl H eC « burner, by which the niers 
wit peculiar and precise positio ’ cing 
dk to ensure the effectual consumption of the nd all 
deleterious impuritic 
2700. G. Hintox, Oldbu Worcester, ** 3 facture of iron, , and 
steel m certain waste ducts.”’—Dated 3rd Nowe , 1500. 
This invention consists, ‘ irstly, in manufacturing iron, steel-iron, and 


steel, from the bears or waste lumps thrown out from the blast furnaces ; 
and Secondly, in the furnaces to ved in remelting such lumps, 
ilsoapplicable to the 1 melting of 1: lumps or masses 


which furnaces are 
of iron or steel, The patentee constructs the furnace of fire-brick (cased 


be e1 
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> lorms a 


bout two 


with iron plates if necessary) and in the centre of this furnace he 
bl omal stone of al 

































































hearth of stone, by preferer ra block of G 0 
feet six inches in diameter, I ith iron, and protected by a coating of 
composition for lof bou rot in a kiln, and then ground up with 
tire « ! 1 extends to a width of about seven 
th; tl ri sit 1 protects the PSs 
’ 1 I th hearth t ** he ail " to | 
Lie ¢ belt with two 1 of tuyeres, one 
I dt other wi i the top 
‘ i i T ©} 
I i of 
t Lt the use ¢ furnace, 
es Pow é : 
Lpsu y ~ o j N 
’ " 1860 
This i ! tot placing of the magina or other « 
in tray els of a size suitable for han l 
or4i t the invento iakes ¢ l 
or ¥ i rite and it may 1 
ule 1, further ! the }) 
single places cal t ’ 
thick1 y | 
) a ; > , 
s¢ i nd f migh " ‘ 
ft B ' 
ch tr 
al it ‘ ‘ l 
i ned f ‘ ; ‘ t i i 
‘ y by1 ’ 
Vine rp ‘ f tine 
1 t s i 
2719. W. Je / ] “5 i 
. vs Pe. 
ve ‘ mer te one eect € 
ta 4 ep sed Hel to the l l ? 
\ iu 1 \k her arrar 
ment pra » the bed cast-ir bed 
i 7? ive t Is of 1CVe 1 I sand 
outer end ng ari or knob 
t ‘ 5 een a 
insert \ L co pond il i 
thie pr ‘ nael oy L \ 
button i I ! spriy to ler of the 
edd pacer sage ge Le , - , 
D ng throul re bed, keeps t dic » raised ra lio 
rding to the other ive t I si 1 having a 
Y a caer to Tis oT l pa I! tot 
st ! ! 4 ‘ i 
( ! b ps it «ik re on ul ' rt a 
‘ a V h work cami ol ed on a hor 
Is ACU no ofr ! 
t t ppet to re \ wi ( 
‘ rou it tap \ i cle ‘ 
1 
ron, We Oxhe , Ss ) ( 
pur of t ‘ es ‘ iby} 
1 n \ r ’ 
ha rt 1 if ’ ’ . 
‘ sIrabie cni ne on crop t 
ty i lk ] i ‘ Lf 
1 s shot be « ! 
ei t ’ ‘ , t heds ma ’ ‘ 
0 i l n ch are made ¢ r 
on L 1 ’ ed tl 1 ‘ he 
( \ EY, B treet, Lowdon, * y rc 
¥ j 1 
This i V ition « i sis eo i t i ec oT bt ' ! T 
locks in such manner that ma } e to slide | t open 
the lock, or draw back the t he i 
R. A. Brooman. F D 2 nd 8; —A 
cut Da t N ° | 
This inventi ret to such f nd ’ 
inferior metal, and subsequently plated with s ri nsist 
fixing on that end of the blank at which the pi ‘ ] or ist 
formed, piece of silver, cold, or uminiun ! then und 
the usual processes for convertit ite finishee ko , wh 
the piece of the superior m 1 becomes dr to form ends of t 
prongs of t fork, or the wearing rtions of tl wi of t i ri 
procecded t 
2730. G. Witsox, York, “S bottl —Dutel 6th Novent LS60, 
rhe object of tl nvention is to provide a means fo wt fl 
of liquids f toppered bottles, more especially those intended to contain 
trong or } us 1 ne i body of the bot 1 be « 
desired shap it for th destined old poisons t 1D ee | 
the form nov » generally approy Vil.5 e col ‘ won ihe 1 
t! tle are provided with two sjx 5 or projec opposi 
ier, and of differcut dimensions, the larger one bei iw 
red to pour liquid from the bottle in a continuous st , Whilst 
i or projection is mtended to discharge the liquid in minims 
or drops. Fitted air-tight to the bottle thus constru is a solid gl 
topper, grooved or ¢ ed at « of its periphery to form 
vents or passages for the discharg f liquid when brought into coincident 
with the spouts on the bottle nex 
LARK 1, London, ** Outsid pt s."— Dated 7th N xv, 
The pat ri n ema ture of outside shop hts having lenses 
or b eve ’ requ l ang either a e back o , and 
through e, W li t n i dl 
or the IOV uv ht.u a . i 
ty ‘ i " ws they to 
ve f , t | 
1 I ie 
' ‘ , ‘ 
4) 
i ‘ t of ) " 
k 
i 
l i 
diay 
road f ! ‘ 
t i , p t 
i i ) r 
iiled j t 
Phe 
. % ‘ i 
‘ t i 
274 Fox, ’ I c i 
< i cr — i a x 
lst ) 
IL Is We that su i s] t ! red or pulled 
lr Tmt 1 « i ‘ i ( t, thi n 
nsis 1 f coustt tions of ft \ ‘ ol 
! , th 
ire} a th t i ‘ 
pe i t t i Is in ‘ yn 
mst t i u ber m ve Of t 
i ‘ r lining I i, " 
ve crud 1 coal, coke, ( t ed to meit the steel 
wr oth tals, and m e eit rectang r, f ar el upe, but 
it is preierred that it should b oval form. Within each chamber is 
hen mserted a lining of bri w other form of fire-proof clay or 
suitabl or b of ganister or other sil , 











ground, moulded, and burnt in the ordinary manner,’ and such lining may 
be either all in one piece, or in several pieces, so as to suit che particular 
furnace in which it is intended to be used. The lining above described 


may be either used alone (in which case it must be with such accuracy as the 




































































circumstances of each case ay require to the interior of the permanent 
part of the furnace), or between that lining and the permanent part of the 
furnace. In ca he heat is of such a deg us to make it desirable for the 
further protection of the permanent part of the furnace, a space is left 
between l k, tile, or nister lining above descr l, and the per 
1 ‘ nace, Which space is filled up with ¢ l 
ther bad conductor of heat. Thus, en the i 
or lil n i¢ uscless from being burnt away, or by accident, and W 
ol re tl old one is removed, and the nev in luced 
V te ww the main brickwork or structure of the furn 
aa NEwTon, ¢ lane, 1 i oe F) r i | 
“ {co m—Da 7 N , Sco. | 
bic ‘ i vention is to ve security to formed by the 
t ‘ ] re t ae preven 11 unrave mw « 
! \ if " se « itch ha ven Wa | 
\ “ ret 1 the k »ort t 
l s free 1 its ov loop, tl vwrti t 
! t of binding on the loop that has been s f l 
n enation of t i ‘ ~The ort stitch 1 l " 
st 4 oO t t 
i t the sit ' 
{ f the f 1 
‘ } ! 
i i the 3 by 1 
t t ‘ 
yD \ 160. 
ive ‘ be de d without ref to the drav 
. HJ. D tN t awl A, U.s B t ] } 
This in consist hie train of wl , ba 
‘ i l n | ) d t 1 l by | 
‘ hal , et ? 7 
ess or slowness tl he t of the 
\ lies, ¥ wl rv ‘ ( t 
c I l in pel t ! i l 
“TW i ruin , Dat \ | 
i s 1iVve t i¢ n pea cribed without clk ' vot ar | 
G. SI N, Gla * Pumps, D iSth oa | 
nvel cannot be desei 1 without reference to the dr n | 
I ! t claims the ¢ tre r 1 f pumps ge | 
a ‘ i,t a ne ne, Or pp mn ot a tn wi wer or | 
uly t j of the ordinary pump bu I n ! wd. | 
I l u ne, or applying of holl tubular | rod, | 
id the eff iw of the d ve through it substantially descr 
AITE hal A hi “Clocks Da sth N t 1S60 | 
i n re to the a 1 nen nil « str n of ¢ or | 
t wi it ior ! bicu i ‘ l cal irre oreo 
\ e the ne y depth or amount of space for the ke h of the 
dulum eam convenientiy obtained, Accor ¢ to this inve the 
i ‘ ' in wntum tot pendulum | 
pall ‘ lin py Is, « n n| 
t i ‘ ‘ | i | 
j ‘ 1 direc ito ‘ co | 
} ve need } | 
‘ { ‘ ; 
y f i ‘ i iol } lt m r 
} ] i ‘ ' - | 
as \ a Loi = meat ". Dated 
! ent r ¢ t 1 im v nm the i " 
wh t iv t i fot end 
ed to it luce i 1 tension apy \ b 
1 k thi nay ‘ form ‘ rt wh 
\ - ©} : thus re wt rai ntage i 
! ‘ cing conveniently used. ‘Th l it 
I tr the usu iread retainer it ik-arm 
that is secured 1} ri ying screw to rt n ri 
r of the verti , and has its bearit ch 
carries the needle sser b On this axk ch 
into a rack on the needle b As, theref i ! 
the « k-arm will 7 ivean axial motion. By this movemer the ‘ 
arn k thread will be delivered to the nee« t the proper momen nd 
it ll also be taken up again before the needle bar has reached its highest 
! tion, or in time to allow the needle to tighten the stitch last made 
r part of the ivention relates to the feed-wheel, the chief object 
to raise and lower it with facility to suit various thicknesses of w 
, ed wit 
2760. J. W. Wats, Fence ch-stvcel, London, “* 2D "—Dated 9 
Vou 1860. 

1 invention is effected in manner following :—The patentee places the 
letters of the alphabet on a sheet within the cover of the boos, but project 
ing rat beyond the leaves, in sach manner that, when the book is open, 
the alphabet on the sheet can be seen, or the projecting alphabet n I 
printed in or fixed to the inside of the cover, and instead of being on the side 
the projecting alphabet may be at the top or b un, or on both, orall three 
He uses also an ordinary index alphabet, but instead of printing or applying 

letters on one side of the sheets, he sometimes applies them on both 
ind he aflixes to every sheet carrying the letters a piece of parchment, 
vellum, or other suitable stout substance, 3 the me off to a points 
and fixes a metal eyelet or other like appliance therein. Although he ha 
only referred to alphabet indexes, the invention applies to Indexes of figure, 
Singhs 
2701. J. ¢ i il, “Tinp ni and 
r " t } ppl to wil j 
D ) r, 1 
Phis invention to tents and other similar articles constructed with 
l cad frame, similar to that of a gi nbie i 
ts, I »mf ng the to taper from the inner ends, t ‘ 
‘ » the central ring of t i re head, t rds t 
t ends, or ¢ 1 manner as to obtain the t 
r new ‘ l t e. Seco rvi i 
l ! I t he paten ‘ roller 
e wort " tion for t drawl pre ! t 
! T 1 pT >ulMm el na ! 
i ! ’ l mo cent lo ! 
i } i pn ery col ot o ty ‘ | 
» ’ n ut ‘ linat vy ! pr ( 
For ¢ in 
’ | d i) ttle space Although he } | 
! r hn 33 ] d i | 
l re } i rth 
| be ng . id wn uj mit " Fibs 
i ‘ he i ‘ ‘ 

i : 
au th nt ! e | 
end, and attached at tl i | 

. wvE, Paris, “A vos pull 1,” | 
o P, lu d cabinet and ( D 
N 1 
t 1 to prov nt i 
i , t the patente t« . 
rs ¢ Tins and i 
ol 
t re mm ad cn t | 
767. J. Gi ( “ys RY ¢ sroducing prt ces.” — Dated 
1( 0 l | 
his in t r tot ent and construc of machinery | 

! par r enw pper or other rollers wh 1 for | 

} n eS al other fabrics, so as to obtain, by NW means, 
! on of th impressing roller on the copp ru ( 
n the predeterm | order or distance nele rad rone | 
m of these improv ( the overhanying arm, i nted 
’ 1d extends outwards I ’ laterally t ersil I 
’ ‘ raving roller 1 red, neck i 1 t 
link, to r lever, which is supported | ‘ r 
} et, f ' 1 portion of the front part of the carriage Thus, the 
rriave and pillar, with the overhanging arm nd lo r leve form 
rectangular frame carrying the mill, to which an intermittent vertical 
motion is imparted, as well as the ordinary lateral trav ing movement 
The self-acting vertical motion of the mill is derived from a horizonta 
shaft arranged in front of the machine, and driven at one end by means 
of gearing, which is actuated by the driving pulley. Thi iaft. has fast to 


it a wheel, which gives motion to an eccentric, which is supported in the 


outwardly extending bracket, and is arranged beneath the lower lever. The 
rotatory motion of the eccentric alternately raises and depresses the mill, 
and the necessary force on the downward motion of the mill to impress the 





















































copper cylinder is obtained by means of a weight or its attached to 
the outer end of the lower lever rh w link which connects the lower 
lever to the overhanging arm provides for the shortening or lengthening of 
the lift, so that t elevation and descent of the mill may be accurately 
adjusted to suit the different sizes of patterns to be engraved. The mill, 
when arranged ts supporting frame, has attached to one of its extre- 
mities a small rocking lever, from the free end of which a string or cord is 
n ove! ‘ I end of the string or cord having a 
weight attached to it. The vend 1¢ mill is raised from the cylinder the 
lever is drawn over by the counterweight, so that the mill is then brought 
up by this partial retation into the pro position for its descent on to the 
evlinder at the precise spot where the repeat of the design is required 
I ction of the mill is arranged so as to be reciprocal with the rotatory 
motion of the eccentriz, and act at the moment of the ascent of the mill 
2769. J. T. Pepper, Murre , New N road, London, ** A chin 
' / / oth 
lated 12th N 0 
i iention ca t be described hout reference to the drawit —_ 
2. V. V. Winiiams, ¢ , Wal i i. “2 my ¢ 13, 
é l i 1860. 
sts t ipport tripod stand so 
d i ‘ ‘ ig closed up a walkin of any 
! i1combin tself all the requi tjust its, 
t tr ! durabilit \ ‘ 
i 1. Woon, M hed t t ) lere 
l « meth < n , uted 
1860 ; 
‘ 1 this invention, instead of stitel the t ilk close 
{ ¢ eve 1@ needle, hav t double thread near the uida si 
t ithe remaining length, the inver r pro] stou ‘ ble thr 
he whole ot h Lt t near the eye of ¢ needle, in t 
ordit m , or leit lo« t ! wo thr 1 be work 
t th instead of one as i The double threads may be of 
t! or different colours the sa or different materials, 
By u the double thread, o1 by the pent ph forms two 
‘ 1 cach rey of the ox mising the time of the 
\ H Ne 
774. D. Thomsox, G - , co, “ Rotary yr 8." —Dated 13t/ 
Now . iso 
est uprovement plicable to rotatory pumps acting on the 
‘ rifu princip} uid their object is to remove a difficulty hitherto 
experienced in the use of such pumps, namely, that, if the pump is placed 
ibove the liquid to be pumped, a valve is required in the suction pipe to 
enable the pump to be charged before it can commence work. This valve, 
especially when pumping muddy or impure water, is continually liable to 
derangement, and, being under water, is very difficult: of access, and there- 
by causes a great objection to the use of this form of pump. To obviate 
these objections the patentee has often made these pumps with the revolving 
pindle vertical, and the pump itself placeed under water, thereby obviatii 
t nec f usin ny valve whatever, and this form of pump he has 
found to act well, but it is liable to this disadvantage, that, before it can be 
fi l, t juid in the well or reservoir must be lowered to a point below 
the ve t pump intended to be fixed, and it must in like man 
ner be \ les wheneve vwecess is required to the pump for 
r t ‘ 1 In all cases thus lowering the level of the water is 
t ed Ww ! n mM nl expense, and the present ivention con 
s in teri nyven nd construction of the pump as to 
( } l ned ‘ ed under water, d th obviate the 
et it ! ve Whateve vhile, at the time, he is enabled 
to f ' et ep »,. or the workir part I t whilst 
or reser remain t its ordinary level, entirely 
co ne the wor parts of t pump his is effected by fixing the 
equisit ‘ 1 il vert shait or spindle in seats provided for them 
pipe, in ia manner that they and the whole of the 
ts « b venient removed and replaced, without disturb 
iw t body of the pump, and whilst the said pump is immersed in the 
| \nother part of the invention consists in causing the liquid that is 
pumped to support the weight of the vertical driving shaft or spindle, 
‘ 12 portion of it may be desired ; or, in certain cases, to relieve one 
de of the rev vr whe of pressure © that it may be entirely in equi 
] una, cl coomp) ed by forming a communication between a 
" ¢ whole of the top side of the revolving wheel, and the bottom 
‘ ction e of the same at which the water is drawn in, the liquid in the 
risin pipe beit prevented from returning into the revolving wheel 
I fixed plate pl 1 immediately over and fitting close to the upper 
rface of the revolvi wheel at one pari 
77 M. A. F. Mennons, Paris, ** Covert r the head,” —A communication, 
D ted 13 Vou ber, 180" 
rhe patentee claims the production of coverings for the head, imitating 
, chip, cane, Whaleione, and other analogous matters, by the powerful 
! ‘ n electrotyped moulds of a plastic composition prepared as 
follow lo a quantity of semi fluid collodion, formed by the solution of 
fulminating cotton in sulphuric ether, is added a bulk of pulverised cotton, 
dyed to the required shade, sufficient to form a thin pasty mass, with which 
incorporated a oportion of castor oil, varying ording to the supple 
n ‘ ed in product, say, in ordinary cases, from one to three per 
cent, of the weight. 
2781. W. Rorerrs, Millwall, “ Pumps.”—Dated 13th November, 1860. 
lieret« pumps have, in some cases, been constructed having two 
buckets or pistons in the same cylinder or barrel, in such manner that the 
vater entering from the suction pipes, having passed through one of the 


buckets or pistons, then passes through the other bucket or piston, and 





















thence to the outlet. Now this invention applies to improvements in the 
means of constructing and working such descriptions of pumps. The requi- 
te length of cylinder or barrel is by preference cast in one length to 
receive a bucket or piston near each of its two ends. The two ends of the 
cylinder or barrel when the two buckets or pistons work are similarly bored 
out truly, Which may be readily done at the same time by one boring shaft 
or axis, and it is preferred that the intermediate part of the cylinder or 
barrel should t ust of a somewhat larger diameter than the ends; but 
this is not essential lhe cylinder or barrel may, however, be made in parts 
nd fixed toweth The ends of the cylinder may be closed by screwing 
tl orb vers fixed by screws and nuts and flanches, or other- 
r" nd or barrel may 1 wranged to work in an upright 
l n, in ich case, if on air chamber be used, it is preferred to be at the 
upper rt, and urround the upper part of the cylinder or barrel ; of 
the evlin or barrel | rranged to work in a horizontal or inclined 
position, in case it is preferred, if an air chamber be used, that it 
‘ Th ide or upper end, and t with the cylinder or 
barre ” nto the two | ns orb ets by means of a rock 
| ha stuff box inte the cylinder or barrel 
< li oi t pistons or b ct nd if it p os through the 
‘ it } ‘ of tl wer or barrel through a 
( t rt of the i l V ‘ thin the evlinder 
t " ee or on ¢ ‘ i r axis, and to 
t ri two lin re tached by pin n The other 
‘ l to ’ rods, and in order 
t j ul to re 1 them eo t in the 
‘ t ( of e] or b row re each 
if , f } a bl pre ! pair or set 
\ thea r shaft, and the « r pair of 
ca lto b il ol ! on the shaft or axis. The 
‘ i i t idin wuiding each other, 
\ t } ed there is a 
f prefer t iu ! ! t hould consist 
‘ or other 
on ns of | on may be 
" : ‘ ) haft by means of arms and 
hand i evi r or barrel, or wh rocking motion 
) 1 : . 1 re yj » = l 
ine fi ! ! herte 
’ i | r, « d t te le 
f , ' vif d ned t hh the 
‘ A n the said 
tt ene " r dire n during its d nt » that the 
‘ l ri ] ‘ nal lateral movement combined, 
" } i ss py t ne of a slight! r lar course. 
This effect | me fa cr on the driving wheel or shaft, 
ti » the t le, so that, the crank 
the required 1 1 is obtaine e blade bei limited and 
iided two “link ‘ 1 bar tacheil t blade, and havin 
Dearis the upper part of the framing. The principal feature of the 
nvent obt rect t of th eral upon t bla or cutter 
). Hoaa Bi I. Hoa 1, and J. Hoa London, 
i wnting the ¢ of el wh books,.”—Dated lith November, 
1865 
This invention consists in the application of gold or coloured lines, plain 
rnamental, or patterns, to the ee of “cloth bound” books when 
cut solid,” in such a manner as to produce a pattern upon the said edges, 
ther when they are left white (the colour of the paper), or on a white 
ground, or stained with any suitable colour, but not gilt.—Not proceeded 
with 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

‘nue Experiments AT SHOEBURYNESS ON THE THORNEYCROFT EMBRA- 
sures—THe American Civit War AND 11s Errects ON THE Inon 
rape--Mr. Tuomson’s Concerns—CoaL Trape—GENERAL Ma- 
NurAcTURING T'RADES—FataL Ratway AccipeNtT—ReEJECTION OF 
tHe Cravitey Heatu anp Duptey Ramway Bint. 


On the 3rd of last May we stated that Messrs. G. B. Thorneyeroft 
and Co., of the Shrubbery and also the Swan Garden Ironworks, 
Wolverhampton, had for some time previously been directing their 
attention to the manufacture of iron of a shape and of a quality 
likely to be of service in the national fortifications. The iron em- 
brasure bars, which Mr. John Hartley (their inventor), the senior 
partner of the firm, had had rolled, and the embrasures which 
were constructed of those bars at his works, successfully resisted the 
experiments to which they were subjected when they were fired at 
by cast and solid shot from a 68 smooth-bore gun; and it has been 
stated that they resisted a 100 Armstrong, but of this there is at 
present some room for doubt. The Government were so far 
ratified with the result of the experiments that we are told they 
gave instructions to Messrs. Thorneycroft to manufacture other 
embrasures of lighter bars, and consequently of Jess cost. The 
method of fastening the bars together was not, however, deemed 
satisfactory, and the lighter embrasures were made compact upon a 
principle suggested by a gentleman connected with the War-oflice. 
We have no more authority now than we had in May last to 
describe the embrasure or its history, and, therefore, are 
ouly speaking from local report or from the facts published 
this week in the “usual sources of information,” which is the 
favourite Parliamentary pariphrase for a newspaper. We gather from 
these “sources” that the lighter embrasures which we have just 
yeferred to have been experimented upon in the past few days. ‘The 
experiments made were thus described by the Times amongst its 
“ Military and Naval Intelligence,” on Tuesday :—* A series of inte- 
resting experiments was last week made at Shoeburyness, with a 
view of testing the effect of heavy shot on iron batteries, which had 
been previously found to stand any amount of pounding with the 
lighter projectiles from a 68-pounder smooth bore. ‘The battery was 
built up as a solid wall of iron, 10in. thick, on Thorneycroft's 
system of dovetailing, and was backed up in the strongest manner 
with heavy timber, and braced with iron bars. It conveyed the im- 
pression that, after having stood the brunt of so much firing, the 
battery might, for all practical purposes, be considered indestructible. 
The first shot was fired from an Armstrong 120-pounder shunt gun, 
with a projectile weighing 126 1b.; and such was the effect of this 
mass, combined with its velocity, that at a distance of 600 yards 
it cleared out one of the plates lin. in thickness, and, at the 
same time, carried away the back fastenings. The second shot was 
fired from an ordinary 100-pounder Armstrong, with a solid projec- 
tile weighing 1101b. This struck the battery at another point, but 
without doing equal damage with the first shot, yet making a breach 
clean through the entire structure, and so weakening it as to insure 
its entire demolition by a few more shots. One more sutliced for 
the purpose, and this, the third, was directed to a part 
affording some stability to the superincumbent mass. The mis- 
again 1101b, was, as before, fired from a 100- 
nd it brought the whole battery, above the point 
struck, inunediately to the ground.” This information must be 
regarded as an approximation only to the truth. It is, no doubt, 
as correct as * circumstances would allow.” The Government regard 
the experiments as made purely for their own information, and they 
adopt the needed precautions to prevent their entire character from 
being made public; and they are being efficiently supported by the 
inventors and manufacturers of the embrasures. So faithfully are 
the latter keeping their part of the undertaking that it is said that an 
—_ from a representative of the Russian Government for 
information has not been obtained, other than a courteous reply that 
the request could not be accorded. We learn, however, from the 
statement made in the House of Lords on Tuesday night, by the 
Duke of Somerset, that a 100-pounder Armstrong had tired a pro- 
jectile “through Sin. iron with the greatest facility,” and that it had 
broken up Lin. iron, and iron of even greater thickness. Now, 
there is reason to suppose that the experiments recorded by the 
Times were made, not upon an embrasure of Lin, only, but ‘upon 
one of 10in, and another of 8in., and that it was upon the lighter 
embrasure that the most disastrous consequences followed the tiring 
























sile, weighing 
pounder gun, 





of the Armstrong, which, it is reported, was placed at a distance 
from the embrasure, not of 600 yards, but of 400 yards. At 


so short a range there can be no doubt that iron, to prove an 
effective protection, must be made of a strength which would 
entail a cast so great as to practically exclude its extensive 
application ; for the gun which fired the 1261b. projectile was 
supposed to be capable of carrying one of 2001b. weight, and there 
is reason to expect that Sir William will shortly produce a gun 
capable of firing a ball of 3001b.! But whether iron cannot be 
brought into practical use on our coast fortifications 
matter. There it would not have to bear the firing of a heavy sic 
train placed at a short range, whatever might be done by the aid 
of gun-boats, Embedded in masonry, and more securely stayed 
together than has hitherto been attempted, a 10in. embrasure would 
form a more formidable protection to gunners than any ordinary 
amount of granite work, As a mere target such iron successfully 
withstood an amount of tiring that would have demolished e¢ranite 
work more than ordinarily massive. ; 

Of business there is very little, and not more this week than last. 
A few orders are being sent from America, but except in a few 
exceptional instances, Where they are not of much worth, they are 
not being executed unless security for the money is fortheoming 
with the specifications. A few bills are held in this district which 
the disreputable failure of Vose and Co, the bill brokers, of Albany, 
have rendered worthless, but the loss will not be felt. “ Arrange- 
ments” are also being made with creditors in this distriet by a large 
Liverpool house, consequent on the existing disastrous state of things 
on the other side of the Atlantic. The proposition is to puy lls. 
down, and there is reason to expect that it will be accepted, ’ 

The unsecured debts of Mr. Thomson, of the Crookhay Works, 
amount to upwards of £21,000, and the secured are about £3,000, 
The assets will not reach more than £4,800. 

The coal trade is unaltered, 

The Birmingham trade is slightly improved; but in) Wolver- 
hampton and the surrounding towns things are no better than they 














were last week. 

On Monday morning a timber bridge over the turnpike road on 
the Leamington and Coventry branch of the London and North- 
Western Railway gave way as an empty goods train was passing 
over it, and the engineer and stoker were killed, : 

The Committee of the House Commons on Friday decided 
against the Cradley Heath and Dudley Railway, a decision which is 
in favour of the West Midland interest. ‘ 









NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Northern Marrers: The Coal and Mechanical Trades: Unfortunate 
Contractors—Liverroo.: The Smoke Nuisance: The Cotton Tran- 
shipment Scheme; Street Railways: West Cheshire Railway, &¢.-- 
Communication with Noxrway—Srare or Trape at SHEFFIELD 
—Svenpay Goovs Trarric on Ramways—Corron Gixs : Burn’s 

'atent—Scorrish Marrers: Large Diving Bell for the Clyde : 
Launch of the Scotia: Marine Machinery. 

Tne exports of coal, coke, and general goods from the port of New- 

castle-on-Tyne during the past month show a decrease. The special 




















engine builders and chainmakers being well employed in executing 
orders for India, Russia, and homeconsumption. tron shipbuilding 
industry on the Tyne, Tees, and Wear is also not allowed to 
languish, several steamers being on hand for river navigation in 
India and Russia, besides screws to be placed in the Baltic trade, 
which the north-east ports are endeavouring to extend and cultivate. 
The quantity of coals shipped to London last month was 269,239 
tons as compared with 278,879 tons in May, 1860, There was, how- 
ever, an increase in the railway deliveries of 25,941 tons. The quan- 
tity of cannel coal, coke, and patent fuel shipped at 
Liverpool last month was, 51,617 tons as compared with 
67,698 tons in May, 1860, being a decrease of 16,081 tons. The 
exports coastwise also show a falling off of 4,237 tons. It is stated 
thata new company is about to be organised for opening out a 
colliery in the neighbourhood of Birtley, where, in additions to seams 
of coal and fireclay, a good supply of ironstone will be obtained. 





The Newcastle Chamber of Commerce, fi lowing the example of the 
Glasgow iron trade, is about to arrange for the publication at regular 
intervals of an authorised return of all the iron made and in stock 
in the district. 


the Border Union Railway, have appeared in the Neweastle District 
Court of Bankruptcy during the last few days. 
an immediate certificate of the first class, it being proved to the satis- 
faction of the commissioner that the bankrupts’ failure arose from 
inundations and other misfortunes which could not be anticipated or 
controlled, 

One or two points of interest invite attention at Liverpool. In 
the Town Council, the other day, Mr. Aspinall complained of the 
smoke nuisance in the town and on the river, which, he said, was 
fearful. At the last sitting of the Mersey Docks and Harbour Board 
the secretary was instructed to intimate that the board would convey 
a wire from the warehouse of the Duke of Bridgewater's trustees, at 
the Duke’s dock, across the passage between the Salthouse and 
Wapping docks, and connect it with the wires of the dock telegraph 
worked by the Magnetic Telegraph Company, and also connect 
wires with the rton, Stanley Dock, Nova Scotia, and other 
stations, if necessary, at the expense of the duke’s trustees, and upon 
arrangements being made with the Magnetic Company for the use of 
the wires. No allusion was made at the sitting of the board to the 
scheme noticed in last week's Enarneer for transhipping goods con- 
signed to Manchester, so as to avoid the dock charges. A “ Liver- 
pool merchant ” writes on the subject :—* Mr. Gibb, in lieu of sound 
arguments in favour of his visionary scheme to make Manchester a 
port, perverts facts which I think should be set right. The town dues 
are not payable to the Upper Mersey Board, but to the Mersey Docks 
and Harbour Board, and cannot, equally with the dock dues and 
master porterage rates, be evaded even by transhipping, and these 
wnount to 11d. per bale on cotton; so that I cannot sce where 
Mr. Gibb’s estimated saving of the Liverpool charges, stated by him at 
1s. per bale, is to come from.”—A street railway, from Old Swan to 
Liverpool, has been commenced, It will terminate for the present 
at Deane-street, Kensington, no authority having yet been obtained 
from the Health Committee to bring it within the borough. The 
line is expected to be opened for traflic carly in July.—The preamble 
of the West Cheshire Railway Bill has been declared proved ; the 
undertaking, which is influentially supported, is expected to render 
valuable aid in developing and serving the salt and other trades at 
Birkenhead. Among other gentlemen who strongly supported the 
project was Mr. John Laird, whom Mr. Serjeant Wrangham 
described as “a gentleman known world-wide, and the very creator 
of Birkenhead.” 

The Foreigner, a steamer built and fitted up by Mr. W. C. Farley, 
of Gainsborough, has made a successful trip out to Norway. Iu the 
run up the Bergen ftiord she attained a speed of 12} knots per hour, 
It is proposed to lay down a telegraphic cable between some point 
on the north of England and Norway, with a continuation to 
Russia via Gothland. The cable will be landed on the Norwegian 
coast at Eckersland. 

‘Trade at Shetlield, with some important exceptions, continues 
depressed. There is a limited but steady demand for saws for 
Russia, and some manufacturers have also fair orders for edge 
tools for Germany and Russia. Considerable orders continue to 
come to hand for springs for railway carriages and wagons, re- 
quireé both for home use aud exportation; and the engineers’ tool 
makers are fully employed, principally in tools needed for railway 
purposes, 

The Eastern Counties Railway Company has discontinued its 
Sunday goods traffic, and by doing so expects to save upwards of 
£100 weekly. If this turns out to be the case, and no trade is lost to 
the system, which, being to a great extent a monopoly, has matters 
nearly wholly to itself, the saving will bean important one, and worth 
attention in other quarters. 

Some time since a number of native rofler cotton gins or churkas 
were forwarded by the Indian Government to the Manchester 
Cotton Supply Association, with a view to inspection, and, if possible, 
improvement by sh engineers. Mr. R. Burn, of Edinburgh, 
has just submitted an improved gin to the committee of the associa- 
tion. ‘Though less rude in construction, and of iron and steel instead 
of wood, Mr. Burn’s patent does not differ much in principle from 
the original native, but is so constructed that it is capable of being 
worked by steam or horse power, and turns out the cotton cleaner 
and more rapidly than the primitive “churka.” It is expected that 
Mr. Burn’s patent will be followed by others, the object being to 
encourage the cultivation of cotton in India, Australia, and other 
parts. ‘The association decided on retaining Mr. Burn’s patent. 

We gather one or two items of interest from Scotland. On 
Friday Messrs. Simons and Co., of London Works, Renfrew, cast : 
large diving bell for the River Clyde Trustees. They are also to 
build a barge for the bell, and the whole is expected to be ready for 
working in about six weeks. This is a piece of machinery which 
was much wanted, as the single bell possessed by the trust has 
been in constant use in the removal of the Elderslie Rock for a 
year past. It will be used at first principally in the harbour, but it 
is suited for all kinds of work. The splended steamer Scotia is ex- 
pected to be launched on ‘Tuesday, 20th inst. The Scotia is 4,000 
tons burthen, and will be propelled by engines of 883-horse power : 
her dimensions are, length, 506ft. : breadth of beam, 474ft.; depth of 
hold, 333ft. On Friday her Majesty's steamship Rhadamanthus 
arrived at the Broomielaw, and took up a berth at the large crane on 
the North Quay, where she will take on board machinery which has 
been made by Messrs. Napier and Sons for one of the iron-cased 
frigates at present being finished in England. The Messrs. Ni 
were intrusted with an order to make engines of 500 horse power, 
with boilers, Xe. 

























Mapras SvusMARINE OpeRATIONS.—From a communication by the 
last overland mail from India we observe some successful operations 
in the Madras Roads, in reference to the navigation and the recovery 
of sunken stores, under the superintendence of Mr. Elton Temple- 
more, Who some time since was sent out with an appointment froim 
the India Government. ‘The diving-bell used on the occasion was 
connected with an improved apparatus for the supply of air, in- 
vented by Mr. ‘Templemore. The raft was constructed and lawuched, 
and to the astonishment of the natives the engineer and a native 
remained three hours under water in eight fathoms on terra sirma, 
bringing up anchors, chains, and sunken ships’ stores. The 
notoriety of the Madras surf and the dangerous nature of the sea 
tilled with voracious sharks, completely terrified the natives, who 
had refused to encounter the perils, and not until after much per- 
suasion one volunteered. On his return he communicated to his 
fellow-countrymen, and they are now eager to go down, Mr. 
Templemore has succeeded in training a suflicient staff, which in 
future will be invaluable in saving property, which would otherwise 
be lost to the Government and the shipping interest. The skill, 
talents, and perseverance of the engineer elicited the approval of 
those whose scientific acquirements were of no mean order. Mr. 
Templemore was a pupil of Whitworth, of Manchester, and also a 












manufacturing trades of the district are however active, Tyneside ; resident at Dover—Dover Telegraph. 


As regards other northern matters, it may be added | 
that Messrs. Davidson and Oughterson, of Carlisle, the contractors for | 


The firm received 











| Orleansyille, and Saint Denis-du-Sig. 





PRICES CURRENT OF METALS, 
British Metals are quoted Free on Board; Foreign in bond.—Extra size 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin, 
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Raixs continue the same without any signs of improvement. 

Scorcu Pig-1roN.—There has been a good demand this week. Prices have 
advanced nearly 1s. 6d. per ton, the present closing prices being 49s. 9d. ta 
50s, cash, and 50s. 6d., three months open for Mixed Nos. Warrants, f.o.b 
Glasgow. 

SreLrer.--A further decline of 10s. per ton has taken place during the 
past week ; the nearest price ou the spot being now £16 10s. and £16 15s, 
for arrival, at which several parcels have been taken up. 

Corren in limited demand. Some purchases have been made of manufac- 
tured under current rates. 

Leap continues dull of sale, 

‘Tiy.—Moderate business in English. In Foreign but little doing. Banca. 
quoted £125 to £126, and fine Straits, £121. 

T1N-PLATES much depressed. 

MOATE AND CO., 65, Old Broad-street, London. 









June 13th, 1861. 
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ForeigN AND CoLontan Jorrincs.—The Moniteur de la Flotte states 
that the armour-plated ship Normandie is being actively fitted out 
at Cherbourg, and that her engines are being put on board. A 
sister-ship, the Flaudre, also to be plated, and to be fitted with 
engines of 900-horse power, is being built in slip No. 20 in Cherbourg 
yard.—As affording another instances of the many sources from 
which a supply of cotton might be obtained, it is interesting to 
know that the superintendent of the San Paulo (Brazilian) Railway 
Company has transmitted to the directors a sample of wild cotton, 
growing on the banks of the river Tieté, within a few miles of the 
railway now being rapidly constructed. The Manchester Cotton 
Supply Association have deemed the subject of sufficient importance 
to authorise them to present a gin and 2 cwt. of cotton seed to the 
San Paulo Railway Company, free of charge, and these will be sent 
to San Paulo at once. Before the close of 1863 the railway from 
the city of San Paulo to the port of Santos will probably be com- 
pleted; and there is reason to hope that a new cotton district of 
great importance may thus be brought into development.—According 
to the bill now before the French Corps Législatif with reference to 
the proposed Algerian railways, the Minister of War is authorised tu 
undertake, in the name of the State, the purchase of land, making of 
earthworks, works of art, and houses for the watchmen, on the lines 
from the sea to Constantina, and from Algiers to Ora by Blidah, 
The minister is also 
authorised to guarantee for a period of seventy-five years an interest 
of 5 per cent., sinking fund included, on the capital expended for 
the establishment and working of the said lines, including the 
construction of the different stations; the capital thus guaranteed 
not being allowed to exceed 69,000,000f. The budget is every year 
to determine the sum to be expended by the State. 

Acabemy or Scrences.--At the last sitting a letter was read from 
Father Secchi, Director of the Observatory at Rome, in which he 
gives the positions of the 68th telescopic planet discovered by 
M. Schiaparelli, an astronomer of Milan. The positions of this new 
asteroid are as follow :— 






May Mean T., Rome. Right North Declin. 
7 | 9h, 2lm. 20s, 10h, 26mm. 7° Tdeg. 42m. 31-265. 
8 Ss 26 10 . 7 42 19°15 
9 | 3 39 ivi 10 27 16°49 7 42 9°10 


—The Academy proceeded to elect two candidates to be proposed to 
the choice of Government, for the chair of geology vacant at the 
Museum of Natural History, in consequence of the death of 
M. Cordier. M. Daubrée was elected first, and M. St. Claire Deville 
second candidate-—A letter was read from the Minister of War, 
accompanying a box containing several cartridges, the bullets of 
which had been perforated by insects, as also some specimens of the 
latter. ‘The Minister reminded the Academy that Marshal Vaillant 
had called their attention to the subject in 1857, and our readers may 
recollect that we soon after published a report from St. Petersburg, 
addressed to the Academy of is, in which it was asserted that 
the perforating insect had been imported into the Crimea by the 
French, and might therefore be indigenous in France. The Minister 
of War, in his letter, recommends the perusal of a paper written on 
the subject by the Director of the Museum of Natural History at 
Grenoble, which does not agree with the opinion expressed at 
St. Petersburg.—M. Leverrier communicated a letter he had written 
to Marshal Vaillant on the planetary system, in which he enunciates 
the following propositions :—1. Besides the planets Mercury, Venus, 
the Earth, and Mars, there exists between the sun and Mercury «a 
ring of asteroids, that together constitute a mass which may be com- 
pared to that of Mercury itself; 2. At the same distance which 
separates the earth from the sun, there is a second ring of aste- 
roids (!) the mass of which is at most equal to the tenth part of the 
mass of our earth; 3. The total mass of the groups of small planets 
situated between Mars and Jupiter, form a sum equal to the third of 
the earth's mass at most; and 4. The masses of the two latter groups 
are complementary to each other. Ten times the mass of the groups 
situated at the distance of the earth from the sun, added to three 
times the total mass of the small planets situated between Mars and 
Jupiter, form a sum equal to the mass of the earth, 






























NORTHERN INSTITUTE OF MINING ENGINEERS. 

Tue usual general meeting of the Northern Institute of Mining 
Engineers was held in the Socicty’s Rooms, at Neweastle-on-T'yne, 
on Thursday the 6th inst., the president, Nicholas Wood, Esq., in 
the chair. After the formal business of electing members the 
president congratulated the society on the large accession of new 
members, which might in part be attributed to the approaching 
meeting of the institute at Birmingham on the 9th, 10th, and 11th 
July next. After stating the various arrangements which had been 
made by the committee appointed for the purpose, he expressed a 
hope that as many as possible of the members in the northern district 
would attend, as the advantages which would accrue from a general 
meeting of the profession of this nature would be very considerable. 

The president then stated that he understood a commission 
would shortly be appointed by the Government to inquire into the 
state of the Durham University, and, considering the connection of the 
proposed Mining College with that body, the question was one of 
extreme importance to this institute. He had observed in the news- 
paper of that morning that notice of a motion had been given at a 
meeting of the Town Council of Neweastle, by Dr. Headlam, to the 
effect that an endeavour be made to place on that commission 
gentlemen of position and ability, resident in the district. Another 
motion of a similar character had been brought before the Town 
Council on the same day by Dr. G. Robinson, but was withdrawn 
until Dr. Headlam’s could be brought forward. 

The president, in alluding to the great loss which the profession 
generally, and more particularly this institute, had sustained in the 
lamented death of their late vice-president, Mr. Thomas L. ‘Taylor, 
stated that Mr. Taylor had taken an active interest in the proposed 
meeting at Birmingham. He then proceeded to read the memoir, of 
which notice had been given to the members, and which will appear 
in the “ Transactions” of the institute. 

Mr. Thomas John Taylor was born at Snilbottle,in the county of 
Northumberland, and, having lost his father when young, he was 
placed under the guardianship of his uncle, Mr. Hugh Taylor, the 
present respected chairman of the coal trade. 

Mr. Taylor studied at the Edinburgh University, and whilst evinc- 
ing a predilection forthose branches of scientific pursuits most useful to 
the mining engineer, he by no means neglected others, but became a 
good classical scholar and linguist. Throughout life he was diligent 
in compiling scientific and statistical records, and he leaves behind 
him many numerous volumes of manuscript containing records, cal- 
culations, and memoranda on matters connected with the coal trade. 
He bestowed considerable attention on the history of coal mining, 
and embodied the result of his research in a treatise on this subject ; 
and, on the occasion of the Archwological Society holding their 
annual meeting in Newcastle, he read a paper on the same subject, 
which is printed in their “ Transactions.” Although his princinal 
professional practice lay in mining engineering he also devoted con- 
siderable attention to the collateral branches of railway and river 
engineering, in the latter more especially as directed to the improve- 
ment of tidal harbours, on which point he was frequently consulted 
by the Commissioners of the River Tyne. Mr. Taylor was one of 
the originators of the Border Counties Railway, which owes much 
of its success to his exertions as one of its directors. 

Mr. Taylor was, from its formation until his death, vice- 
president of the Northern Institute of Mining Engineers, and in 
him they lose not merely a well-wisher but a valuable and active 
member of the council of management. He contributed to their 
“ Transactions ” several papers of great value and research. 

Mr. Taylor was a ripe scholar and good linguist, and well versed 
in a variety of scientific research; his conduct was distinguished by 
urbanity of manner, combined with integrity of purpose. He died, 
after a few hours’ illness, in the 51st year of his age. 











CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
Mr. G. C. Fraser, President, in the chair. 
Thursday, June 6th, 1861. 
ON LOCOMOTIVE STEAM ENGINE POWER ON COMMON ROADS. 
By Mr. Cuances B, Kina. 

Tne author commenced by tracing the progress of the road loco- 
motive from the earliest recorded date, among which were the inven- 
tions patented by Gordon, Hancock, Goldsworthy Gurney, and many 
others too voluminous to mention here. 

The author stated that it was his intention, and had been his chief 
aim in the preparation of this paper, to lay before the society the 
detailed particulars of engines constructed for the purpose of 
travelling on a turnpike road that are now in use and had rendered 
themselves notorious by the trials they had undergone. 

The first of those he would notice was a steam carriage designed 
and built by Mr. Thomas Rickett, of the Castle Foundry, Buckingham 
(with which he was intimately acquainted); this was built for the 
Duke of Sutherland (then Marquis of Stafford), and in it his Grace 
had performed many successful journeys, running on a good road at 
the average speed of fifteen miles an hour (which speed can, how- 
ever be exceeded). The author then entered into details regarding 
this engine, as also the one built by Mr. Rickett for the Earl of 
Caithness, which resembled this somewhat, but had the crank shaft 
placed above the axle of the driving-wheels, ring the axle by 
means of cog-wheels and pinions, the former, viz., the Duke of 
Sutherland’s being opposite to this, gearing its driving-wheels by 
means of an endless pitch chain. minor alterations, how- 
ever, were made in the Earl of Caithness The repeated successful 
trials which the noble carl has had with his engine must testify to 
the correctness of the principle on which Mr. Rickett builds his 
engines, and great credit is due to him for the improvements he has 
made in this branch of engineering. The author stated that Mr. 
Rickett was making an e¢ ie for condensing the steam, which he 
considered a great improvement, as the stoppages to obtain water 
often materially inconvenienced the passengers, as the boilers 
evaporate at the rate of a gallon a minute, and the feed-tank has 
only capacity for forty-two gallons of water. 

The author then minutely described Bray's traction-engine, the 
principle of which he very much approved. The traction-wheel he 
represented as being the principal part of it, the details of which 
were accurately given. Boydell's was the next, and, as in Bray’s, 
the wheel forms the principal part of the engine, tne author 
characterised it as being entirely useless, and in the point of practical 
working economy it must prove valueless, as the complication of its 
mechanism was altogether incompatible with the requirements of the 
public. Mr. Chas. Burrell’s, which is very similar, fell also under 
the same criticism. Longstaff and Pullan’s was described next, of 
which the author expressed a very favourable opinion, as the trials 
it had been subjected to justly merited, the objectionable parts being, 
in his opinion, the use of gearing wheels. A detailed description of 
this engine was also given. Mr. James Taylor's, of Birkenhead, 
came in for its due share of approbation. This is also geared by 
pinions. Mr. Aveling’s, of Rochester, was then particularly de- 
scribed, The author praised Mr. Aveling’s exertions in bringing out 
this engine, as it was adapted to the requirements of two branches 
of men occupied in the business of life ; it was peculiarly adapted to 
the use of the farmer, as the T-iron paddles, attached to the driving- 
wheels at pleasure, greatly facilitated its progress over a ploughed 
field. These engines have, in every respect proved equal to their 
work. 

The author then exhibited a small photograph of an engine lately 
introduced by Messrs. 'Tuxford and Sons, of Boston, the details of 
which he hoped to be able to present to the society on their next 
meeting. A short discussion ensued, but the necessary length of the 
paper necessitated its adjournment to the society’s next meeting on 
the 20th. The paper was illustrated with several diagrams. a 
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Surrace ConpENsERS.—We learn that the Hibernian, advices of 
whose arrival out at Montreal was received last week, made a most 
successful voyage. We shall be able to give particulars on her return. 





On Monday the commissioners reassembled for the purpose of 
ascertaining the views of those railway companies with reference to 
the proposed embankment, where it is intended to carry the railways 
across the river by bridges that will abut on the embankment, as 
well as to take the views of the Benchers of the Inner and Middle 
Temple on the matter. : 

The Lord Mayor said it was important that the railway companies 
and other interests should know the extent to which the intended 
embankment would be carried out into the river. The commis- 
sioners had fully discussed the matter, and had come to the conclu- 
sion that the outer edge of the embankment would be 130ft. from 
the faceof the existing abutment of Blackfriars Bridge. The Bridge 
House Estates Committee were now having designs made for the new 
bridge at Blackfriars, and would consequently have to adopt this 
datum line in connection with the engineering designs for that 
structure. With regard to the level at which the embankment and 
the railways would have to join, it would have to be determined and 
governed by the level of the new Blackfriars Bridge itself. Then, 
as regarded the embankment at Hungerford Bridge, the idea of the 
commissioners was to expel all the water there and to carry a solid 
embankment over its whole width as far out into the river as the 
existing pier at Hungerford Bridge, between which and the general 
line of the shore there would be something like 300ft. 

Mr. Hawkshaw said that, on behalf of the Charing-cross Railway 
Company, he had, as regarded the bridge and proposed station at 
Hungerford, been acting on the supposition that the embankment 
would be extended to the pier. If the proposed embankment could 
only be made simultaneously with the railways and bridges over the 
Thames it would be a great advantage and convenience, but he was 
afraid the embankment would be so long about that this could not 
be accomplished. The railway company was at work now. In 
carrying out the Charing-cross Railway-bridge, he proposed to give 
three spans or openings of 100ft. over that portion of the river to be 
devoted to the embankment. He was of opinion that there would 
be an objection to making an inclined road from the embankment, 
terminating on the edge of the bridge, as it would prevent the road 
from being extended under the bridge, and would disfigure Black- 
friars Bridge. 

Mr. Cubitt, on the part of the London, Chatham, and Dover 
Railway, intimated that the points adverted to by the commissioners 
should receive consideration in connection with the works of that 
railway. 

Mr. Nelson, for the Benchers of the Middle Temple, said that, 
while objecting to any embankment, the ‘Templars, if it were au 
unavoidable public necessity, would wish it to be on as low a level 
as possible, without a railway, and not to rise above the level of the 
gardens. 

The Lord Mayor said the probability was that the embankmeut 
would begin to rise before it left the emple-gardens, but not for 
any great distance, possibly 100 yards, or it might be 30 yards or 4) 
yards, so as to give as much headway as could be convenientl 
obtained for the wharves, City Gasworks, and other establishments. 

Mr. Yeates said that at a meeting of the Benchers just held it had 
been resolved :— 

“1, That the construction and maintenance of a public thorough- 
fare along the Thames passing in front of the Temple, in whatever 
way it may be carried out, will most injuriously affect the property 
of the society. 

“2. That if hereafter Parliament should sanction any such scheme, 
the least objectionable mode of carrying it out would be to carry it 
on the lowest possible level, and at the greatest possible distance 
from the present river frontage. 

“3. That the continuation of a railway with the road was un- 
necessary, not required by the public, and would greatly tend to in- 
crease the injury to and depreciation of the Temple property. 

“4, That, should the scheme to be adopted be such as to leave any 
space between the present river-wall of the Inner Temple-gardens 
and the proposed new road, such space should not be appropriated to 
docks or other public purpose, but should be dealt with as the 
property of the society, in the manner most advantageous to its 
interests.” 

Mr. Gray, for the City Gas Company, said that the proposed em- 
bankment would not be objectionable, provided their works hada 
waterway of 70ft. and a 7-ft. headway ce access in and out, 

The commissioners then adjourned. 














LAW INTELLIGENCE. 


COURT OF QUEEN’S BENCH, Wesrminsrer, June 15th. 
(Sitting at Nist Prius, before Lord Chief Justice Cocksurn and a 
Special Jury. 





PYM (ADMINISTRATRIX) V. THE GREAT NORTHERN RAILWAY COMPANY, 

Mr. Boviit, Q.C., Mr, Lush, Q.C., Mr. Garth, and Mr. E. C. Leigh 
appeared for the plaintiff; and Mr. Hawkins, Q.C., Mr. Couch, and 
Mr. Holl for the defendant. 

The plaintiff in this action is the widow of the late Mr. Francis 
Leslie Pym, a gentleman who possessed considerable landed property 
in Bedfordshire and Hertfordshire, but who, at the time of his 
death, in April, 1860, was residing with his family at Brighton. On 
the 23rd of April, 1860, Mr. Pym was a passenger by the Manchester 
express train to Hitchin, and was killed in an accident which 
oceurred on that journey, at the Hatfield station, and the present 
action was brought by his widow against the Great Northern 
Railway Company, to recover damages for the loss which she and 
her nine children had sustained by his death, which, it was alleged, 
was caused by the unsafe and improper condition of the railway. 

It appeared that at the Hatfield station there was what is termed a 
“through crossing,” which crossed the main line from the south- 
east to the north-west, and at the point where it crossed the near rail 
of the down line there was a defective “ wing-rail,” which after the 
accident was found to be fractured across from top to bottom, and 
according to the pl 





’ 
intiff's witnesses, it was owing to this defect that 
several of the carriages were thrown off the line, thus causing the 
death of the deceased. Evidence was given that the train was going 
at the rate of 50 miles an hour, and that the carriage in wh ch 
Mr. Pym was travelling was thrown off the line, and dragged a 
distance of about 145 yards on its side, and that during its progress 
the door on one side was crushed, and the deceased thrown out on to 
the line, where he was found lying in a dying state. Every attention 
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was paid to the unfortunate gentleman, but he died’in a few 
minutes. In order to show the defective state of the rail 
evidence was given that it was cracked, and bulged, and 
that in consequence of the defective state in which it was 


orders had been given by the inspector to take it up and replace the 
whole crossing, of which it formed a part, and that the workmen 
were actually employed in preparing for so doiug when the train 
arrived and suspended their labours. One of the platelayers was 
killed by a portion of the “check rail,” situate on the off side of 
the down line, exactly opposite the broken rail, and which was 
broken into four pieces. ‘The rail which broke, and which, accord- 
ing to the plaintiff's case, caused the accident, was what is called a 
“ wing rail,” half of it being on the near side of the main line, and 
the other half diverging from the main line into the siding. There 
could be no doubt, upon the evidence, that the rail was defective, and 
it broke exactly at the point where it began to diverge from the 
main line, and, according to the plaintiff's evidence, the oscillation 
of the carriages began as the defective rail broke, and continued 
till they were thrown off the line. It appeared that the “ wing 
rail” in question was made with a double flange, and, about two 
months previously, it had been turned upside down and the defec- 
tive flange placed below. This was relied upon by the plaintiff's 
witnesses as showing a negligent and improper practice. It 
appeared the deceased had an income of nearly £4,000 a year 
from land, which went to the eldest son, subject to a jointure 
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of £1,000 a year to the widow, and £100 a year to each of the 
children, 

Several witnesses were called on the part of the defendants, who 
gave it as their opinion that the defective rail was not so bad as it 
had been represented, and some went so far as to say that there was 
no negligence whatever in the use of that rail. However that might 
be, some of the defendants’ witnesses said the fracture of that rail 
was not the cause, but the result of the accident, which they thought 
was caused by the previous fracture of the “ check rail” on the off 
side; while one of the defendants’ witnesses said he thought the rail 
was broken, not by the transit of the engine, but bya blow given by 
the driving-wheel, after it had taken a jump, as locomotives some- 
times «id. 

Lord Chief Justice Cockburn summed up the evidence with great 
care, and left it to the jury to say whether the rail in question was 
defective, and, if so, whether it occasioned the accident. In ¢ase 
they should find for the plaintiff the jury would have to ascertain 
the pecuniary loss which the plaintiff and her children had 
sustained, and to apportion the damages accordingly; but, as the 
eldest son was amply provided for, he must be left out of con- 
sideration. 

The jury found a verdict for the plaintiff—damages, £13,000, 
which they apportioned thus :—£1,000 for the plaintiff, and £1,500 
for each of the eight children. 








COURT OF QUEEN'S BENCH, Wesrmisrer, Jung 17, 
(Sittings at Nisi Prius, before Lord Chief Justice Cocksunn and a 
Special Jury.) 

HUGHES 0, VIGNOLES, 

Mr. M, Cuampers, Q.C., and Mr, 'T. Jones appeared for che plain- 
tiff; Mr. Hawkins, Q.C., Mr. Needham, and Mr. Shaw for the 

defendant. 

The plaintiff in this action, KE. B. Hughes, is a civil engineer in 
Parliament-street, and he sued the defendant, C. Vignoles, the 
well-known civil engineer in Duke-street, Westminster, to recover 
the sum of £375, being the amount which the plaintiff claimed 
as his remuneration, at 24} per cent., for certain designs, Xc., 
which he had prepared for the defendant, of a station at Bilboa, in 
Spain. 

The defendant pleaded the general issue, and also paid £40 into 
court, and denied any further liability. 

It appeared from the plaintiffs evidence that he was a civil 
engineer, and had been employed under a Mr, Watson, a railway 
contractor, to prepare some designs for the erection of a station at 
Bahia, in South America. Ue had worked for Mr. Watson for about 
six months, and was paid at the rate of a guinea a day; but in the 
month of April, 1859, he had nearly brought this work toa close, and 
was setting up in business on his own account. Under these cireum- 
stances he induced Mr. Watson to introduce him to the notice of the 
defendant, who was engineer of a line in Spain, and solicited to be 
employed to prepare designs for the station which it was then pro- 
posed to construct at Bilboa, The defendaut gave him a promise that 
he should be so employed, and at the beginning of November, 1859, 
he delivered him a ground plan, with instructions to prepare a 
design, telling him at the same time to proceed with all possible 
despatch. The plaintiff accordingly set to work immediately, and by 
hard*work and with some assistance he completed two designs, with 
specifications, in about three weeks, sent them in, and requested the 
defendant to let him know which design was approved. No answer 
was received, and when the plaintiff pressed the defendant to let 
him know which design was adopted, in order that he might proceed 
with the working drawings, the defendant put the matter off till his 
return from Spain. This occasioned considerable delay, but 
eventually, on his return from Spain, the defendant, instead of 
sending the plaintiff the particulars necessary to prepare the working 
drawings, wrote to him and asked him for his account, saying that 
short accounts made long friends, and that nothing could be done till 
the defendant knew what expense had been incurred. It turned out 
that the intention of erecting a station at Bilboa was abandoned for 
the present, and that it was determined to make use of a temporary 
one. ‘The plaintiff wrote in reply that he was not prepared to 
make any charge for the drawings delivered, but that his 
charge would be the usual 2) per cent. upon the cost of the 
woposed station, viz., £15,000. The defendant took no notice 
of this, and therefore, after some correspondence, the present action 
was brought. The plaintiff gave evidence that, when designs were 
prepared by an engineer, he was entitled, according to the usage, te 
make the working drawings; and, whether he did so or not, he was 
entitled to be paid by a percentage of 24 per cent. for the designs 
which he furnished. Several witnesses were examined to establish 
this usage, and that in preparing the designs it was necessary for the 
engineer to have arranged the details well in his mind, The 
plaintiff was cross-examined, to show that he had undertaken with 
Mr. Watson to work for the defendant upon the same terms as he 
had done for him (Mr. Watson), viz., at the rate of a guinea a day, 
but the plaintiff positively denied that he had made any such 
arrangement, 

The defendant and Mr. Watson were both called for the defence, 
and from their evidence it appeared that they had arranged together, 
and Mr, Watson had arranged with the plaintiff that he was to be 
paid a guinea a day; but, though both witnesses spoke to an inter- 
view, at which all three were present, it did not appear that at that 
interview any mention was made of terms. ‘The defendant called 
several witnesses to disprove the usage on which the plaintiff relied, 
and also to prove that the plaintiff had exaggerated the extent of his 
labour, and that one guinea a day would be ample remuneration. 
Several of these witnesses were clerks in the employ of Mr Watson 
who had had a quarrel with the plaintiff; but the last witness ealled 
by him, who appeared to be a respectable and independent witness, 
valued the designs at from 80 guineas to LOU guineas. 

After occupying the whole day, till a late hour, the trial ter- 
minated by the jury finding a verdict for the plaintiff for 80 guineas, 
in addition to the amount paid into court. 








A New Cement.—M. Kuhlmann, who has applied silicate of 
potash to house-painting, has just sent an interesting communication 
to the Academy of Sciences on a means of deriving profit from the 
refuse of raw soda, which is a great encumbrance to the soda fac- 
tories, since, besides accumulating quickly in large quantities, it 
emits fetid exhalations which are sometimes conveyed by the wind 
to very large distances. ‘This refuse consists of an oxy-sulphuret of 
lime. Many vain attempts have been made to extract its sulphur at 
a remunerative cost, and yet such is the quantity it contains of that 
mineral that spontaneous combustion often takes place; after which, 
on examining the heap, magnificent crystals of sulphur are 
discovered, generated by the combustion. M. Kuhlmann at first 
endeavoured to turn this refuse to account by mixing it with 
the caput mortuum of the manufacture of chlorine, and thus obtained 
some very pure chloride of lime; but this substance not being in 
great request very little advantage was derived from this operation, 
At length he bethought himself of the oxide of iron resulting from 
the combustion of the iron pyrites employed in the manufacture of 
sulphuric acid, He therefore mixed together equal parts of the refuse 
of soda and that of sulphuric acid manufactories, apd thus obtained 
sulphate of lime, that is, plaster of Paris; for the sulphur contained 
in the oxy-sulphuret, being burnt by the oxygen of the oxyde of iron, 
becomes sulphuric acid, which combines with the lime thereby set at 
liberty. The manipulation of the two mixtures is rendered perfect 
by grinding the mass under a vertical mill-stone ; when it has become 
sufliciently homogeneous it may be moulded into architectural 
ornaments, Which, in course of time, become as hard as brick. This 
compound acquires in a moist atmosphere more hardness than in a 
dry one, and at length becomes extremely sonorous; its colour is 
like that of common earthenware. It will, after a certain time, resist 
the effects of frost, « specially when, while fresh, its porosity has been 
diminished by compression ; or when, somewhat later, it has been 








watered with a solution of silicate of potash. 
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THE ENGINEER 








COOKE’S VENTILATORS. 
Ts invention, by William Cooke, of Charing Cross, consists in 
a mode of constructing ventilators of wire gauze or other perforated 


material, so that they may be applicable to all descriptions of build- 
ings, ships, railway carriages, and other enclosed space or spaces. 
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Fig. 1 and 2 represent ventilators, marked I, constructed of two 
or more folds of gauze or other perforated material, and fixed to the 
top of a sash window, or in a single pane. K is the spring, secured 
to the sides of sashes, or in such other positions as the case may 
require, for the purpose of keeping the ventilators in their respective 
places, and to prevent the folds from sagging. 


CLARK’S OUTSIDE SHOP LIGHTS. 

Tutsinvention, by John Clark, of 447, Strand, consists in arranging 
the lanterns of outside shop lights in such a manner that a strong 
light shall be thrown upon the pavement and road in front of shop 
windows as well as into the shop front; or when such light is not 
desirable upon the pavement or road, it may be used for advertising 
purposes by inserting a ground or frosted sheet of glass, and writing 
advertisements thereon. 





Fig. 1 is a side view of the pendant or gas pipe with the 
lamp attached; Fig. 2 being a view of the same. The 
gas pendant «, a, is formed somewhat similar to those at present 
in use, but having the lower part formed in two semicircles attached 
to an inverted T-piece at top and bottom, thus forming a ring through 
which the light from the lanp is reflected by the lens 6 down upon 
the pavement or road, but when not so required a glass with any 
desired announcement thereon may be placed within the ring for the 
purpose of advertising; the light from the burner reaches to or 
about the centre of the lens or bull’s-eye which is to be placed at 
the back or sides of the lantern as shown, and may be so arranged 
as to adjust it to the required angle. ‘The lantern is supported on 
the gas arm or elbow by pins or legs dropping into holes in a boss 
formed on the elbow, and is kept steady in windy weather by a 
brace ¢ hooked to the lamp case and pendant. The chimney d is to 
be provided with a fluted cap of an inverted cone shape having aper- 
tures beneath, or other means may be adopted for the purpose of 
supplying the interior of the lamp with the necessary quantity of 
atmospheric air, at the same time preventing the wind and rain 
entering within the case. 
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Bust or Garinanpt.—Several of our contemporaries are writing 
in terms of admiration of a bronze bust of the great Italian liberator 
which has just been produced in London. The original from which 
it has been taken was modelled in 1849, just after the fall of the 
Roman Republic, and when Nurope was full of the brilliant feats 
of arms pe rformed by Garibaldi and his volunteer followers in 
defence of the Eternal City. This great patriot leader was, there- 
fore, just twelve years younger when this happy portrait was taken 
than he is at the present time. Upon his brow a sombrero rests 
carelessly ; his hair is blown from his temples bya fresh breeze ; 
his “ martial cloak is around him ;” his arms are ‘folded across his 
breast; and in his right hand he grasps that true and trusty sword, 
which “ ne'er carried a heart-stain away on its blade.” His whole 
appearance is life-like, detiant, and full of animation. The bronze 
bust is by Mr, William Frampton, of College-street, Camden-town, 
and, like all the works of this artist, is most delicate and finished 
the details being elaborately wrought out, ' 
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J. AND W. ROLLINSON’S BRAKES FOR WINDING ENGINES. 





aT FIG. 2. 
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Tuts invention, by J. and W. Rollinson, of Pensnett and Brierley 
Hill, Staffordshire, consists of improvements in working the brakes 
of winding engines. The object of the improvement or improve- 
ments in working the said brakes is tomake them self-acting. Fig. 1 
represents in front elevation the brake of a winding engine, together 
with the apparatus necessary to work it, constructed according to 
the invention; and Fig. 2 is an end elevation of a portion of the 
same; figs. 3 and 4 represent portions of the same, separately. At 
the end of the drum-shaft, or shaft carrying the brake-wheel, the 
apparatus constituting the essential part of the invention is fixed, the 
said apparatus being fixed on the end of the drum-shaft of the 
engine. 





The apparatus consists of a screw a fixed to one end of the 
drum-shaft 4, the serew being fixed by the crosshead ec. The screw a 
works in bearings in uprights d, d. Fig. 3 represents longitudinal 
and vertical sections of the mechanism at the end. of the drum-shaft. 
Upon the serew aa screwed nut or serew-box e works. The nut e 
has projections e?, 2, on each side, which projections engage in slots 
in the hollow shaft / surrounding the serew a, and supported in 
bearings in the uprights d, d, the screw a being supported at each 
end in the necks of the hollow shaft f(see Fig. 3), which necks are 
supported in bearings in the uprights d, d. On the rotation of the 
shaft 6 the screw a turns in the hollow shaft / without communicating 
motion thereto, But as the nute is prevented from jrotating by its 
projections e? engaging in the slots in the hollow axis f, the nut e 
travels along the screw a on the rotation of the screw. When the 
projections e?, e?, have arrived at one or other end of the slots in the 
hollow axis f; the serew-box e being incapable of advancing further 
in that direction on the screw, the further rotation of the screw a 
causes the rotation of the hollow axis f. On the end of the hollow 
axis fa pulley g is fixed, to which achain h is fastened. The chainh 
passes over the guide pulleys i, k, and is connected to the brake- 
lever Z through the box s, the brake-lever working in the curved 
guide r, The winding engine being set in motion the drum winds 
up the skip or cage. When the drum-shaft 6 has performed the 
required number of rotations to raise the skip or cage to the mouth 
of the mine shaft the projections e?, e?, on the screw-box e arrive at 
one end of the slots in the hollow axis /’; the axis now commences 
to turn the pulley g and winds up the chain A, which last draws 
down the long end of the brake-lever 4, the short end of the lever is 
thereby raised, and the brake m tightened upon the brake or fly- 
wheel x, and the engine brought to rest. The skip or cage raised 
from the mine shaft to the required height is thus prevented from 
being drawn over the head gear of the raising mechanism. In 
order to liberate the engine and allow it to be set to work in the 
opposite direction, it is necessary that the chain A be disconnected 
from the lever J, when the balance weight g lifts the lever, and 
thereby depresses the brake m. ‘The detachment of the chain h may 
be effected in the manner hereinafter expiained. The engine being 
reversed the chain A is unwound from the pulley g, and is connected 
again with the lever 2. The action of the engine is not interrupted 
again by the brake until the projections e?, e?, of the screw-box e 
travel to the other end of the slots in the hollow axis f, when motion 
is again communicated to the hollow axis f and pulley g, and the 
brake tightened upon the brake-wheel in the manner already 
described. The engine is thus permitted to work in either 
direction, so as to raise the skips or cages from their respective 
mine shafts, and is brought to rest when cither of the skips or cages 
has arrived at the mouth of the mine shaft; and any accident from 
the absence of the engineman, or neglect on his part to stop the 
engine at the required time when the skip or cage comes to the 
mouth of the mine shaft is prevented. 
EADES AND WORSTENHOLM’S SCREW STOCKS 
AN] DIES. 

Tuts invention, by William Eades and George Worstenholm, of 
Birmingham, consists in placing the adjustable dies into the stock in 
a radial direction, and fitting on the shoulder of the handle next to 
the movable dies a sliding collar flanged at the outer ends for 
receiving set serews, which screws abut against the outer end of the 
movable dies, and through this slide and shoulder of the stock a 
wedge is fitted with an adjusting screw, by the turning of which in 
the direction required the collar will be advanced or freed back, so 
as to press in or free the dies. he effect of this arrangement is of 
importance, as the set screws first referred to detines the depth of 
the thread and size of serew intended to be cut, and in no instance 
can this be varied, unless by altering the position of the set screws, 
so that great accuracy is insured, which is highly essential when a 
number of bolts or such like articles require to be screwed of the 
same size, as the last will be found to be of the exact size and depth 
of thread as the first, both fitting the same nut when in use, but 
when the dies require shifting for cutting larger or smaller screws 
the readjustment is first effected by the side screws applied to the 
flanges of the collar before referred to, but the distance between the 
flanges and the shoulders of the stock at all times define the range 
of the collar and the depth of the thread, the collar being gradually 
advanced towards the dies by the screw wedge before named. And 
this same result may also be obtained by screwing the handle at 
that part in contact with the stock nearest the movable dies, and 
pressing forward the sliding collar by means of a suitable nut. 

Pigs. 1 and 2 represent an edge and flat view of a stock and dies 
adjusted and constructed with the improvements. 
cast or otherwise formed with the part B, which is solid, that is to 
say, recesses formed for the dies in the solid metal without being 
held in by an additional plate with screws, as now commonly done ; 





lines, being pulled through or freed back by the nut E, the part F 
being simply 

through the collar C but also in the same direction through the 
part A. ‘The movable dies G and I partly seen in dotted lines, are 
adjusted to their work by the set serews | and J, tapped through the 
; flanges of the collar C,as here shown, Aud let it be supposed that the 











stock is placed in position for screwing a pin; as the work proceeds 
the nut Lis turned round, pulling the wedge through from its broadest 
end, which will have the effect of advancing the collar, and by the 
ends of the pivs land J being in contact with the outer ends of the 
movable dies, the dies will also be advanced, and this may be con- 
tinued by turning the screw E until the part of the flanges marked 
A, A, are in contact with B, 5, and the distance between the part a 
of the flange and the shoulder b of the stock will always define the 
depth of the thread, so that when it may be desirable to screw a 
number of bolts of the same size, great accuracy will be thus insured 
without extra skill or attention from the operator, as the mere re- 
versing the nut E to admit of the retiring of the wedge the collar 
will be drawn back, allowing the movable cutters to expand to the 
full circumference of the pin desired to be screwed. 
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And this same result is obtained in an efficient and economic manner 
by forming the stock as exhibited in a flat and edge view at Figs. 3 
and 4. K is a strong hardened or tempered screwed pin formed 
with the part of the stock marked L, the outer end of the movable 
dies marked C, C, project through the mortices in which they are 
placed, and against them a loose collar or washer, as here shown in 
section marked d, and next the nut /{ f, also shown in section, the 
end of which is closed and fitted with a finely wormed set screw 
marked g, 7; and for illustration it may be observed that in cutting 
a thread with this stock the nut f has to be gradually turned 
around, and this may be progressively continued, thereby advancing 


| the movable dies to their work, as indicated in dotted lines, until 


the inner end of the set screw g comes in contact with the end of 
the pin K, which will stop the further action in that direction of the 
collar or nut f; and thereby define the depth of the thread desired 
to be cut. By reversing the action of the nut / the cutters may be 
again expanded to cut in like manner a screw of the same size and 
depth of thread as the former, the head of the set screw g may be 
divided on its periphery, so that it may be shifted and reset in the 
same position as required, and provided with holes for the insertion 
of a lever as at h, Fig. 4, for turning it around or otherwise, as 


| preferred, 


The part A is | 


and over the part A the collar C is passed and is advanced towards | 
the centre of the stock by the wedge D, partly shown in dotted | 
| thrown to a considerable distance from the vessel, but alighted in 


a loose collar, so that the wedge not only passes | 


| Wharf, destroying about 50 square feet of shedding. 








Sreampoat Expiosionx.—On Saturday evening last a fatal accident 
occurred at Bristol. The river steam-tug Alarm was lying, at half- 
past five o'clock, under the bow of the West Indiaman Minerva, 
when those on board the latter vessel were alarmed by a tremendous 
noise. They saw, at the same time, the various parts of the steamer 
blown into the air. One fragment was projected over the funnel of 
a large steamer, the Pioneer, and fell upon a warehouse at Radcliffe 
There were 
four men and a boy on board when the accident tock place. The 
boy was at the time below, and went down with the hull: his body 
has not yet been recovered. The men were on deck; they were 





the water, and were not seriously hurt. One of them, however, was 
so much scalded that it was necessary to take him to the hospital, 
where his wounds were dressed. The canse of the accident is not yet 
known, but it is supposed that the boy, who was a stranger, had been 
meddling with the machinery. 
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HINTON’S IRON 





Pa 


WY 


Ws 


Tuts invention, by George Hinton, of Oldbury, Worcestershire, 
consists in manufacturing iron, steel-iron, and steel from the 
“ bears” or waste lumps thrown out from the blast furnaces; and in 
the furnaces to be employed in re-melting such Immps, which 
furnaces are also applicable to the re-melting of large lumps or 
masses of iron or stee 

In describing, in detail, the improvements in manufacturing iron, 
steel-iron, and steel from the “ bears” or waste lumps formed in 
blast furnaces, it may be remarked that these lumps consist for the 
most part of pure metal solidifying into an almost impenetrable 
mass, often of many tons weight, and settling at the bottom of 
blast furnace. As they attain a large size the capacity of the furnace 
becomes reduced, and it is requisite to get out the “bear,” as it is 
technically termed, an operation attended with considerable expense, 
and unproductive of any beneficial result, save in the clearing of 
the furnace, as from the intractable nature of these large masses of 
metal, their extreme hardness and great weight, most attempts at 
reducing or re-melting them have failed, and they are now usually 
buried in the earth, and much valuable material thus wasted. 

Fig. 1 is a vertical section of the furnace; and Fig. 2 a plan, taken 
upon a line passing through the upper row of tuyeres, X is an 
outer casing of iron, having a double air belt or chamber y furnished 
with a double row of tuyeres attached to it; this casing entirely 
incloses the fire-brick walls w of the furnace; 7 is the hearth upon 
which the “ bear” or lump to be melted is to be placed. This hearth 
consists of a block of Gornal or sandstone hooped round with iron 
bands 7, i, which, together with the stone, are protected from the 
action of the fire by a coating of composition 4, 4, formed of boulders, 
burnt pebbles, or flintstones ground to powder, and mixed with fire- 
clay to a proper consistency for use. This composition is also found 
useful for lining the furnace. | @ is a pipe supplying air from the fan 
or blast cylinder to the lower row of tuyeres d, b, the air passing 


MANUFACTURE. 





EDWARDS’ GAS REGULATOR. 





Tus invention, by William Edwards, of Manchester, relates to | 


apparatus for regulating and adjusting the pressure of gas and other 
fluids. 

Fig. 1 represents a side view 
provements are applied; Fig. 2, a section lengthways through the 
same; and Fig. 3, a horizontal view of the lower part. d, d, pipe 
and passage through which the gas is supplied; e, e, branch from 
the same, which leads to underneath the regulating valve; 4) 7, 
another branch from the passage d, which passes through the middle 
part b, b, to a chamber or space over the regulating valve ; this 
regulating valve is a compound equilibrium one, and consists of two 
separate valves g and g', the gas pressing underneath the valve g 
and above the valve g'; and as the valves are exactly of the same size 
and construction, the pressure upwards on the valve g is exactly 
counteracted by the pressure downwards on the valve g'. 





from the pipe @ into the hollow belt or annular chamber ec, and 
thence to the tuyeres b; dis a second air pipe from the fan or blast 
cylinder supplying air to the upper row of tuyeres e, the blast being | 
first received into the annular chamber or belt /; and thence distri- 
buted through the tuyeres e. The tuyeres e are laid horizontally, 
whilst the lower ones b are inclined slightly downwards, as shown. 
The supply of air to this furnace from the fan or blast cylinder may 
be regulated or suspended by means of valves, as shown at g and A, 
so that the blast may be moderated or entirely cut off from either or 
both rows of tuyeres. 

This description of furnace may be made either stationary or 
portable. When of the latter construction the fire-brick lining may 
be carried upon flanges fixed to the outer casing, the blast in either 
case being supplied through a belt fixed in any suitable position, 
which belt may have any requisite number of horizontal divisions 
and rows of tuyeres, with sufficient supply pipes from the mains 
conducting the blast from the fan or cylinder. The “bear” or lump 
having been thoroughly melted the metal is run from the furnace at 
suitable “ tapping holes” in any desirable position at the lower part 
of the furnace, and may be afterwards treated for steel-iron or steel, 
by any ordinary process, if it be desired to manufacture such classes 
of metal, 








PALMER’S PISTON PACKING. 


Tuts invention, by William Palmer, of Grange Mills, Bermondsey, 
has for its object improvements in packing the pistons of cylinders. | 

Fig. 1 is a horizontal section,and Fig. 2 a vertical section, of a 
packing for a pump-bucket constructed according to the invention. 
a is a strip of leather sewn up into a ring; 6 is another strip of 
leather sewn to the first, both at the top and bottom edge; c isa band 
of vulcanised india-rubber secured between the two. The packing 
thus constructed is secured to the bucket by a conical ring of metal 
forced on to the lower edge of the leather ring a. Fig. 3 is a side 
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view, and Fig. 4 a plan, of a similar packing, arranged, however, so 
as to be fixed to its piston in a different manner. This arrangement 
ismore convenient for pistons which are fitted with two packing- 
rings turned in opposite directions; it will be seen that in this 
arrangement the edges of the leather ring @ are turned inwards. 
d is the piston-plate, which is of metal; e is the second packing ring ; 
and f, 7, are metal rings, which are pressed down on the edges of the 
packing rings so as to hold them securely by screw bolts g, g, passing 
through the two rings /; f, and the piston-plate e. 


S — 


N 
N 
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valves. On the operating surfaces of the valves and valve seats are 
circular grooves, from which holes are perforated through. ‘This 
construction is adopted to give a larger space for the passage of the 
gas than could be obtained without it. The valve g has a stem, 
which proceeds upwards; g?, a screw, which is screwed through a 
hole in the centre of the valve g', the point of it resting on the 
centre of the top of the stem on the valve g; by screwing or un- 
screwing this screw the valve g' is adjusted so that both the valves 
toueh their respective seats together, and operate simultaneously ; 
h, h, a cross-piece, through which passes the stem attached to the 
valve g, to which it is attached by means of a pin or otherwise. 
From this cross-piece proceed two arms downwards to the circular 
hoop or float h1, 41, placed in the circular channel i, 7; this circular 
channel i, é, is connected by one or more apertures at its lowest part 
to the two chambers k, /, the chambers i, i, and 4, &, thus forming 
with the apertures what is called an inverted syphon. The circular 
rim round the circular chamber é, i, is met by a corresponding rim 
on the middle part 6, 6, forming an air-tight joint, the middle part 
b, b, being secured to the lower part a, a, by means of four screws, 
the holes for which are shown in Fig. 38; by this means the 


| chambers i, i, and &, &, are effectually separated, except by the 
| apertures before mentioned. 


k1, k 1, small holes connecting the 
chambers'k, k, with the external atmosphere ; 4 4, chamberand passage 
open to the circular chamber ¢, 7, into which the gas or other fluid 


} flows (when it has passed the compound equilibrium valve g, g 1), 


and from which it passes into the passage and delivery pipe m, mM, 
to be conveyed away for use. Mercury being poured into the chambers 
i, i, and &, &, will therefore rise to the r»me height in both, and sup- 
port the float Al, 41, which in its turn ra‘ .es the compound equilibrium 
valve g,g1. The gas or other fluid being let on, passes through 
the valve apertures into the channel 4, /, and presses on the surface 
of the mercury in the circular chamber 4, i, with a pressure superior 
to that of the atmosphere. This action forces a portion of the mer- 
cury into the chambers 4, &; its surfaces in the chamber #, i, becomes 
depressed, and with it the float A 1, A 1, and valves g, g 1. 
In case the pressure of the gas in the chamber /, 4 becomes too 
| great, the surface of the mercury in the chamber 7, 7, becomes fur- 
| ther depressed, and also the float h 1, 4 1, and the valves g and g 1, 
| This action, by partially closing the valve apertures, reduces the 
| supply, and consequently the pressure of the gas in the chamber /, L. 
On the contrary, when the pressure of the gas in the chamber 4 J, 
is too little, the surface of the mercury in the chamber i, 7, becomes 
raised by the pressure of the atmosphere forcing a portion of it out 
of the chambers &, &, into the chamber i, i, the float h 1, h 1, rises 
with it, as also the valves g and g 1; the area of the passage for the 
gas is increased, and a larger supply obtained. x, a screw, with a 
milled head, which screws accurately into a hole bored in a boss on 
the lower part a, a, of the apparatus; 0, a hole bored from the cireu- 
lar chamber i, i, to meet the hole into which the screw n is screwed. 
The mercury necessarily fills the hole 0, and part of the other hole, 
so that by screwing or unscrewing the screw n, the height of the 
mercury in the chambers i, i, and 4, &, can be regulated to the 
utmost nicety at any time without dismounting any part of the ap- 
paratus. 


Fig. 4 | 
represents one of the valve seats, and Fig. 5 represents one of the | 


= o ' 
of an apparatus to which the im- 








SCHEUTZ’S ROTATORY ENGINES, 


Tus invention, by Edward Scheutz, of Stockholm, relates to a 
peculiar construction and arrangement of rotatory engines, whereby 
greater facility is afforded for tightening or setting up the rubbing 
surfaces. whilst at the same time the efficiency and economy of such 
engines are increased. 

Fig. 1 represents a longitudinal section of the engine. Fig. 2 is a 
transverse vertical section. 
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A is the “cylinder,” which is made slightly conical, and encloses 
the correspondingly tapered piston B, %A,, 5A, represent the two 
stops, Which subdivide the otherwise continuous or annular steam 
space formed by the recessed or grooved surface of the piston and 
the interior of the “ cylinder,” or outer cone. Any number of pairs 
of stops may be used, but they should always be placed diametrically 
opposite to each other. 4A), 4Ag, 4A,, ‘Ay, are the inclined or curved 
guides, which are intended to gradually force inwards the sliding 
diaphragms of the piston, so as to permit of their passing the stops, 
and to allow them to be as gradually protruded again after passing 
the stops. JB is the conical piston, with its groove or sunk portion 
B? fitting partly against the stops *A,, %A,, and partly against the 
inner surface of the “cylinder” when tightened up. by the end 
screw D and nut D'; B,, B, B,, By, are the arms of the piston B. 
In small engines these arms ma also be used as cases or sockets 
for the reception of the sliding aghegue. 4B, *B, *B,, *B,, are 
the cases or sockets of the slides, of which sockets the notches 
5B), °Ba, 5Bs, 5B, in the flanges or collars of the piston are continua- 
tions; *B is the main shaft of the engine upon which the piston is 
keyed; 7B,, 7Ba, 7B, 7By, are the sliding y raw Name which work 
easily in their cases or sockets *B,, *B,, 4B,, *By. The number of 
these slides may vary at pleasure, *B), *B,, *Bs, *By, are the pins for 
guiding the helical springs, which tend to force out the slides, 
C is the valve chamber, CU? the steam pipe leading from the boiler, 
and C* is the eduction or exhaust pipe leading either to the free 
atmosphere or to a condenser, as ds they C* is the circular or 
discoidal slide valve. It is so constructed that by turning it a 
quarter of a revolution the engine will be reversed, and by turning 
it only one-eighth of a revolution the steam will be shut off, and the 
engine stopped. A chamber or recess formed on the under side of 
the valve for the escape of the steam to the eduction pipe, such 
chamber being made to connect any opposite two of the or pipes 
5C), ®C2, 8Cy, °Cy, which connect the bottom of the valve chamber 
or face with the cylinder. ’wo apertures are made through the disc 
of the valve diametrically opposite sides thereof, and in such 
positions as to coincide with any opposite two of the four openings 
of the pipes, so as to allow the steam from the boiler to pass through 
those two pipes which are thus left open, whilst the other two pipes 
or orifices communicate with the exhaust port, as shown, through 
the recessed or chambered portion of the valve. By imparting a 
quarter of a revolution to the valve the communications will 
obviously be changed, those pipes previously in communication with 
the exhaust being now in communication with the steam from the 
boiler, and, vice versa, the motion of the engine being thereby 
reversed. QOne-cighth of a revolution of the valve will have the 
effect of closing all the four orifices or pipes, and of — the 
engine, as will be clearly understood on referring to the drawing. 
6C is a branch steam pipe, communicating with the valve chest and 
with each end of the cylinder, the object of this pipe being to effect 
a more equal and rapid warming of the cylinder on first starting the 
engine. Any wear of the rubbing surfaces of the piston and 
cylinder may be compensated by setting up the conical piston 
longitudinally inside its slightly conical cylinder, and this is 
accomplished by means of the end set serew D, Fig. 1. EK, E, arethe 
end covers of the cylinder, serving partly to strengthen it, and partly 
to support the main shaft °. 


Severn Vattey Ramway.—A very extraordinary slip has been 
for some time going on near a place called “The Wren’s Nest,” on 
this line of railway. It consists of several acres of land and 
underwood, which have separated from the main body on either 
side. It has become perfectly locomotive, and is travelling by 
night and day, in the direction of the river, The weight of the 
embankment and the pressure from behind have entirely lifted u 
the bed of the Severn at that point, converting it into dry land, and 
driving the stream into a narrow channel against the opposite shore, 
A slip on the side of a deep cutting at the Chesnut Coppice, oppe- 
site Apley, has also taken place within the last few days, 
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MISCELLANEA 

A petition is said to have been addressed to the Senate praying 
for the abolition of the French Academy pour cause mingiesnd sor ar 

In his large guns Sir W. Armstrong has, we understand, 
ab indoned the screw in the breech, substituting a key in its stead. 

Amona other railway bills passed during the week is that for the 
Midland Counties and Shannon Junction line of 17 miles, with a 
bridge over the Shannon at an estimated cost of £120,000. 

THE prospectus has been issued of the National oon for 
Boat-building by Machinery, under the patents of Mr. Nathan 
Thompson, ‘The proposed capital is £200,000, in £10 shares. 

We were inerror in stating in our last number that it was a 
wooden bridge which had just broken down on the Leamington 
branch of the London and North Western Railway. The girders of 
the bridge were of cast iron. 

Mk. |’onbLANQuE, the correspondent of the Times now in China, 
has visited the Great Wall, bringing away a brick as a trophy. He 
describes the wall as being built of stone and brick, 20ft. high and 
15ft. thick, surmounted by a double parapet, loopholed on the north 
side, 

No less a sum than £1,421,153 has been expended at Aldershot in 
the purchase of land, erection of barracks and huts, supply of water, 
and other works. Further works have been approved by the 
Government which will cost £91,563, and a vote for £54,563 towards 
that sum will be proposed this session. 

On Monday night the celebrated new riversteamer Rothesay Castle, 
designed, built, and eng rined by Messrs. William Simons and Uo., 
was, for the first time, tried between the Lights, and aecom- 
plished a speed of 204 miles per hour, consuming during that run 
the ordinary quality of steam coals. 

Messrs. Joun Brown anv Co., of the Atlas Works, Sheffield, 
have lately erected some steel converting furnaces of the great 
capacity of 35 tons each, They have also made steel by the Bessemer 
process in single blooms of 4 tons weight. This firm is now making 
large quantities of iron armour plates for Government. 

lis Grace tHe Duke or Somerser; Rear-Admiral the Hon. Sir 
Frederick William Gr K.C.B.; Captain Charles Eden, C.., 
— Charles Frederick, Captain the lon. James Robert Drum- 
mond, O.B., and Samucl Whitbread, Esq. have this week been 
ap ert d, by the Ques e “4 her Majesty's Commissioners for executing 
the office of Lord High Admiral “of the kingdom. 

Ar a meeting, on i riday last, of the committee in charge of the 
movement to erect statues in London to the memory of Robert 
Stephenson and Isambart Kingdom Brunel, it was determined that 
the ip a in propinquity to the statue of Pitt, in 
the gardens of St. Mar Westminster, facing the Ilouse of 
Commons, in Old Palace pel. They are to be executed in bronze 
by Baron Marochetti. 

Seven months have elapsed since English iron has been admitted 
under the treaty, and the excess of these importations, 
stem, lias been 
al Of pig-iron 














statues should t 


e's 





into France, 
as compared with the import tious under the old sys 
140 tons of bar-iron, Jt is as if prohibition still exis 
the importations have been 30,923 tons, against 800,000 tons manu- 
factured in France. ‘The proportion of English pig-iron imported is, 
therefore, infinitesimal. 

‘Tne extensive establishinent of Messrs, Parr, Curtis, and Madeley, 
of Manchester, makers of cotton machinery, was totally destroyed 











by fire, on Saturday last. The works in Chapel-street, Ancoats, 
consisted of aseven storey main building, each having thirty win- 
dows to the front, besides large wings and a four-storey joiner’s 
shop. ‘The loss to the proprictors is estimated at about £75,000, 


half that amount, 
Roads 


insured at various oflices for about one 


Commission has 





Tue general surveyor of the Metropolis 
made a most favourable report on the street railway in the 
Bayswater-roud., He points to the absence of danger and ineon- 
venience, and shows the great facility which the rails afford to 
public tratlic by referring to the number of passengers who have 
uvailed themselves of the new mode of conve yance, The decision 
of the Roads Commission in the matter will be made ; known before 
the issue of our next number, 

A rine new iron landing-st designed by Mr. Finch, of the 





firm of Finch and Heath, of Chepstow, has just been opened at New 
port, South Wales. It was erected for the Bristol Steam Navigation 


Company, wid accounmodates their boats through a range of tide of 
about duit, It isan iron pontoon, rising and falling with the tide, 
and measures 6Oft. long, L6it, wide, and Sft. deep. it is connected 


with the masonry of the pier bya bow-string littice bridge 91ft. long, 
Oft. wide, and capable of supporting 140 people. ‘The whole cost of 
the work, which was opened with much eedat on Tuesday week, has 
heen about £2,000, 

\monxa the appointments of naval engineers since our last have 





i 4 the following: —Prederick William Sutton (a), chief engineer, 
1 ervice in the Warrior; William Miller and William HH. Nurse, 

t-class assistant-cngineers, to the Fisgard, for service in the 
varrior; Andrew Gibson, acting second-class assistant-engineer, 
to the Indus, for service in the Contiance; John KR. Stewart, 


acting second-class assistant-engineer, to the Indus, for service in 


the Ze phyr; and Richard J. Shi mnon, acting second-class assistant- 


cugineer, to the Judus, and lent for service in’ the Avon; 
Mr. Willian Watertield, tirst-class assistant-engineer, to the Indus, 
for charge of the machinery of the Spider. 

Bestpes the steam-inducted water-jet, lately mentioned in Tue 


been proposed by a Mr. Savery, upwards 
of hundred years ago, Mr. Danchell, of No. 6, Red 
Lion cniployed a similar contrivance in ISd4 ‘Lhe 


jet thus impelled bears no practical resemblance to M. Giffard’s 


Engineer as having 
one 
: mpllare, 


Invention, notwithstanding that it contains the — essential 
principle upon which his beautiful apparatus acts, For the great 
discovery lay in ascertaining that such a jet would force its way 


against as great a pressure Guid, indeed, even double the pressure) 
as the steam by which it was driven, And again, unless the jet of 
water be sent to where the heat, originally coutained in the impelling 


steam, is retained, as in a boiler, the waste of steam would be enor- 
mous, so great, indeed, that a steam-inducted jet, drawing cold 
water, would be impracticable for any useful purpose if disenarged 


into the open air, 

On Wednesday week the portion of the Worcester and Her -ford 
line from Ledbury to Hereford, a dist of fourteen miles, was 
partially opened by atrain passing over it containing a large nuriber 
of persons ‘The line is a single one, and passes through an agri- 


hee 





cultural country, running obliquely into the Shrewsbury and 
Hlereford line about two miles from the Barr's-court station of the 
West Midland line at Hereford, At Ledbury the works are very 


heavy, consisting of a tunnel and lofty viaduct. Between Ledbury 
and Little Malvern the works are in a forward ts ite, and the whole 
line from Little Malvern to Hereford will be ready for opening to 
the public in August. The remainder of the line (from Worcester 
to Little Malvern) has been open a considerable time, The tunnel 
through the Malvern-hills was a tedious work, owing to the 
extreme hardness of the rock. ‘The tunnel is now through 
the hill, but not completed. The line is constructed on the narrow 
guage. 

‘Tne tratlic receipts of railways in the kingdom for the week 
ending the sth June amounted to £526,315, and for the correspond- 
ing week of last year to £517,670, showing an increase of £3,045. 
The gross receipts of the eight railways having their termini in the 
metropolis amounted to £234,297, and for the corre sponding r week of 
1860 to £239,795, showing a decrease of £5,498. The decrease on 
the Great Northern Railway amounted to £2,113; on the Great 
Western to £1,443; on the London and North ont rm he 41, 704; 
and on the London and South-Western to 
But from this must be deducted £57, the increase on the Raster: rm 
Counties ; £33 on the Loudon and Blackwall; £1,921 on the London, 
Brighton, and South Coast, and £1,143 on the South-Eastern, 
together, £3,154, leaving the decrease, as above, £0,105. the 
receipts on the other lines in the United Kingdom amounted to 
£292,018, and for the corresponding week of last year to £277,875, 
showing an increase of £14,143, from which must be deducted the 
décrease on the metropolitan lines, leaving the total increase £8,640, 
as compared with the corresponding week of 1860. 
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THE CENSUS. 
Tue following tables, among others, respecting the last census 
have been laid before Par liament last week :— 
ENGLAND AND WALES AND ISLANDS IN THE BRITISH SEAS. 


Table I.—Population Enumerated in England and Wales, and in the 
Islands in the British Seas, on April 8, 1861. 














| Persons. | Males. Females. 
Population “enumerated on Apri | a 
" 1361 (exclusive of the Army  aaeial ‘ 200 of 
Navy, and Merchant Seamen (| 20,205,504 9,825,246 | 10,380,258 
Abroad) ee ee oe ee j 
England and Wales .. -. | 20,061,725 9,758,852 | 10,302,873 
Islands in the British Seas .. 143,779 66,394 77, 38& 











ENGLAND AND WALES. 
Table II.—Houses and Population enumerated in England and 
Wales in 1861 and 1851. 














Houses. 

Census Year. | Inhabited. | ‘u ninhabited. Building. 
1801 (April 8th)... .. | 3,745,403 | 182,925 | 27,580 
1851 (March 31st) ‘te a 3,278,039 | 153,494 | 26,571 

Increase in the interval be-) | " P 
tweeen 1851 and 1861 }, 467,424 | 28,831 | 1,009 

POPULATION. 

Census Year. Persons. Males. | Females. 








1861 (April sth) 20,061,72! 7 10,:02,573 
O Nee oe . { 02,5 
1851 (March 31st) oo 17,927,609 8,731,225 9,146, 3u4 





2,134,116 977,627 1,156,489 


Increase in the interval be- 
tween 1851 and 1861 ee } 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





LIGHTNING CONDUCTORS. 

Sik,—About six months since the tower of Kenwyn Church, 
situated on the side of a hill near Truro, Cornwall, was struck by 
lightning, and one of its four pinnacles was knocked down, but 
be: syond this no other injury was sustained. The newspapers stated 





that the church was furnished with a lightning conductor. Whilst 
at Truro, a few weeks since, ] went to inspect the damage. The 
south-west pinnacle was in process of re-erection. By the side of 
the north-west pinnacle was placed an iron rod, originally, perhaps, | 
about 3 of an in. diameter, but reduced by oxydation in some parts | 
to less than half that substanee. It extended from about 2ft. above 
the pinnacle to within a foot of the ground, the lower portion having 
rusted off by time. ‘The conductor was secured to the tower by 
iron cramps driven into the masonry. No damage was observable 
beyond that to the pinnacle, which the sexton described as having 
been blown to pieces as by an explosion, which sent the fragments 
flying to a great distance 

I have long deprecated the practice of erecting a lightning rod by 
the side of a single pinnacle in this way, from the conviction that a 
conductor has no power of attracting the lig r-htning out of its course, 
and concentrating the chi upon itself, but that it mere ly receives 
the shock when it forms part of the line of least resistance. Never- 
theless, imperfect as it was, | felt satistied that it had done its work 
so far as it fulfilled these conditions ; and, directing the attention of 
my son, who accompanied me, to the western face of the tower 
between the foot of the pinn wle and the conductor, it was at once | 
apparent that the lightning had passed in the shortest direction from 
the base of the former to the latter, close under the battlements, 
and had left traces of its path in lines upon the masonry, from 
which it had detached dirt, and had also knocked out portions 
of the morter from between the stones. We had no oppor- 
tunity of examining the part of the conductor to which these lines 
tended, aud which would most like ly have given evidence of the 
[ , either by being blackened and denuded of its 
. perhaps, by being partially fused; but judging 
re had passed down by the conductor, it would have 
; on the lower end as well. I succeeded, with my 
fingers, in bending, and, at last, breaking off about two inches which 
protruded through the lowest cramp. Here the matter was at once 
decided: the end of the conductor, which irregularly shaped, 
being about gin. wide and fin. thick, is completely fused, the surface 
fusion extending in some parts nearly half an inch up from the end. 

The fact is, in itself, instructive; it shows that a bad conductor is 
better than none, for, in the absence of even this protection, the 
lightning would have shivered the tower down as far as the clock- 
bell, when the line of least resistance would have been through the 
wire leading from that hammer down to the clock. Below 
this it would have had nothing but masonry to conduct it to the 
ground, and this it would have, no doubt, demolished. It also shows 
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us the mathematical precision with which lightning, as it were, 
predetermines its course. 

The cloud from whence the charge passed must have been ex- 
tremely low, as is usually the case in earth discharges, and the 
point of the dise harge must have been so far to the southward that 
the two lines, viz., that from the point of action to the top of the 
conductor, andthe other from the same point of action to the top of 
the pinnacle, and thence through the imperfectly conducting 
masonry to the nearest part of the conductor. The latter was the path 
of least resistance, and the course of thelightning was accordingly 
determined in that direction. Had the cloud come from the north- 
ward in all probability the conductor would have received the charge 
at once. 

In the case of a church having more than one pinnacle, I inva- 
riably recommend and adopt the practice of connecting all the pro- 
minent points with one main conductor, and it is but fair to presume 
that, had this church been so protected, it would + have suffered 
any damage. J. N. HeARDER, 

Plymouth, June 18th, 1861. Electrical Engineer. 


GRAVATT’S ADJUSTMENT OF THE DUMPY LEVEL. 

Sm,— Your correspondent “ C. E.” appears to have condescended to 
notice my letter for the purpose of perverting statements made 
therein. I will only notice one or two of these flights of fancy. He 
says I have “ put forward” the followin :—Ist. “The statement 
that I (C, E.”) had fallen into a serious error in assuming the read- 
ings A”, B”, C” to be respectively 8,; ft., 7); ft., and 6; ft.” Now 
this is what I call perverting a statement, because what I did put 
forward is :— “ In his letter (“ C. E.’s”) he states that the readings of an 
incorrect level would be C” = 675, BY” = 775, A” = 875. This isa 
serious error, for the values here given are the readings of a level in 
perfect adjustment,” &c. It appears that “ C. E.” is not willing to 
admit into his quotation that the readings which he gives as those of 
a level out of adjustment are actually the readings of a level in per- 
fect adjustment as to collimation. Let him first prove the level 
from which he obtained the readings in question to be out of adjust- 
ment, and then we will see what can be done relative to Mr. Gravatt’s 
formula. I maintain that no such readings can be obtained from an 


‘ incorrect level, and os reasons conclusive to the merest tyro for 


doing so, which “C. E.” does not at all refute or mention, viz., equa- 
tion (2) and its appendages. 

As to the “ supposed case” that speaks for itself, and was given to 
show if a deviation took place from the true line, that the formula of 
Gravatt would show the error. 

The third exception made is also a complete perversion from 
curvature to that of refraction, as may be clearly seen as follows :— 
The three points 7, 0, x”, given in my letter, are points at equal 
Gistances from the earth’s centre; and therefore necessarily points 
in a curve parallel to the earth's cireumference, and perfectly 
independent of refraction; and if it were not so, the difference 
between the true and apparent readings for a distance of ten chains 
would only be yogath of a foot—a quantify too small to be thought of 
in railway engineering. 

The line of true level isa curve parallel to the earth’s cireum- 
ference, and any line of railway that is truly level for two miles is a 
curve whose versed sine is 8 in. ne arly, and if level for four miles 
the curve hasa versed sine of 2ft.8in. The linet km, is alsoa 
curve, and known as the spir al of Archimedes, If it were not so 2m 
would not be twice o kin the particular case given, and whatever 
the distances between the pegs, oguation (2) hok ds true. It is the 
object of Mr. Grayatt’s me Mod of adjustment to make the readings 
follow a curve parallel to the earth’s circumference when they are 
taken with the instrument set truly level. 1 think “C.E” ought not 
to have taken umbrage at anything contained in my letter, and I am 
sure, if read in the same spirit with which it was written, a less 
volatile reply would have been given. 





Let the first reading on staff A. . > . =a, 
ao, do. b . . . . b, 
Second reading on B . - 6 . ‘ = b, 
First reading on C é i =¢C; 
Distance in fect between pegs a,b ° ‘ : =2 
do. do. be ‘ - ° =y 
Distance of level from peg a, when set the third 
time at - . “ ‘ ° s . = 2 
Reading from peg @ withinstrument at RN. 
do. b do. ° ‘ 
do. c do. ° 





Let b, # b, = the difference between the first and vena readings 
on staff B, the nature of the ground or se ting the instrume nt having 
influence as to which of the two readings 

— b, the least, then ¢, — (b2 —b) = = ¢,, or : the point / in the 
We now have three points, d, e, + equally distant from 
the ¢ arth’ s centre, and in the curved line of true level, their respective 
distances above the pegs bei INE dy, b,c,  Istated that the instr ument 
need not be set with the spirit-bubble in the centre of its run at R. 
If the instrument be elevated above the line of true level, the angles 
ih i,k Ro,in Rx, will be all equal when the instrument is in perfect 
adjustment, the points 7, 0, x, being equally distant from the earth’s 
centre, 

Representing the angles above named by 3, and the height of the 
instrument above peg a by g, we have— 

gt+zsn3=a, .....6@ 

I+ iS nanbuke icc es 

g+@+2+y)sin. ce ss <-  e 

And the points in the diagram, 7, k, m, representing these readings, 
are in a curve known as the spiral of Archimedes, and when 3 = 0 
the curve becomes a circle. Let us now move, by means of the 
screws for that purpose, the ring containing the cross hairs in such 








| a manner that the horizontal hair descends a ve ry small fraction of a 


foot = s, allowing the instrument to remain fixed as before. After 
reading staff A, the tube containing the cross wire and eye-piece will 
require to be drawn in still further to enable us to read staff © ; 
hence the focus of the object changes for each reading, since the 
object-glass remains fixed. The distance to where the image is formed 
by the object-glass is measured from the centre of the glass, and 
called the focal length, ri gt we will re — sent as follows :— 
Focus for reading staf A. ° . 





do, do. B ° e ° 

do. do. Cc ° 
Difference of reading on staff A 

aw, do. . 

do. do. c 


; . * ‘ == ¢8 
ving rays passing from a point on the level staff through the 
object glass near its axis, converge to a focus somewhere in a straight 
line, continued from the point in the staff through the centre of 
gravity of the g orming the same angle on the other side of the 
axis « the interior of the telescope, thereby inverting the image ; 
hence, by de »pressing t the cross wire, we increase the reading on the 
staff ; therefore— 


4 zs 
Jitusg ne= 2 e ee, ew 
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By referring to the diagram in my last letter, it is easy to see that 
mn must be equal to twice o k when ?is the origin of the angle 
min, and the et a and ¢ equally distant from 4; also— 

(t+ y):: > (e,— a1) — (@—a@) : (63 — 2) — (a, —a 
os B (Cy sh = (x + y) (63; — b,) —- y (a2 — a) . 
And when the pegs a, care equally distant from ) we have x= 
equation (9) becomes 
72-4 = 2(b, — | 2) — (a, a) 
which is the formula ive n by Grav att, or in n other symbols 
cr —C Br — B) — (A” — A’) 

It matters not whether ' the line of collimation be in or out of the 

axis of the telescope, providing it obeys the law awarded by thé 


yand 
(10) 
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above formula; but if, from any cause, a deviation from this law 
exists, the instrument will not read accurately, and levels taken by 
it will not be at equal distances from the earth’s centre, therefore not 
in the line of true level. 

When the instrument reads agreeably with the formula given by 
Gravatt its readings will be in a curve known as the spiral before 
mentioned, it remains only to set the curve at right angles to the 
vertical axis of the instrument and parallel to the glass spirit tube 
when it will be in adjustment for true levelling. 

I shall be glad if “ C. E.” will prove the level with which he took 
the reading 675, 7p, 8y'p, to be out of adjustment for collimation. Until 
he does this, and comes into the arena of your columns less volatile, 
I must beg to be excused from any further communication respecting 
his views on this subject. 

I never saw or heard of any proof given by Mr. Gravatt of his 
formula being correct by dealing with the locus of the points of 
reading from optical considerations derived theoretically. I presume 
he was, something like myself, satisfied with a practical proof that the 
instrument could be perfectly adjusted. 

The refraction for ten chains is y¢y5th of a foot, the curvature 
rhath of a foot, and when a level is adjusted by Gravatt’s method, 
its readings are corrected for curvature and refraction, consequently 
they are in a curve and not in a tangent to the earth, as supposed by 
“0, E.” T 

London, June 3rd, 1861. 

THE ARMSTRONG RIFLED BOLT. 

Sm,—About thirty years ago, when trying experiments in 
Mr. Truelock’s shooting gallery, Dawson-street, Dublin, I fired 
several rifled leaden bolts at the iron target without disturbing. But 
when I'fireda bolt somewhat larger, and, consequently, heavier than the 
previous, the superior weight of this bolt, on striking the target, 
caused it to tumble over with a heavy crash. The charge of powder 
was the same in all the trials. I stated the fact at the time in some 
periodical, and now repeat it, because I have lately read that an 
increased weight in the shot gives no greater impulse, unless the 
charge of powder is also increased. This law may be exemplified by 
hurling two spears against a broad board with a man’s full strength, 
when it will be found that the heavier spear will have made a 
deeper penetration than the lighter, the propelling power being equal 
in both, and the form of points similar. J. Norton. 

Rosherville, June 18th, 1861. 








DR. CHURCH’s LOCOMOTIVE. 


Sir,—The boiler now in the Eclipse was not Dr. Church’s, but one 
placed in after the explosion 
of his boiler, which was some- 
what like the annexed sketch 
(from memory). His boiler 
failed, not for want of strength 
(in my opinion), but as the 
engine at that time seemed to 
be no one’s property it was 
run occasionally for exhibition 
or trial, and consequently the 
boiler never got cleaned out 
properly. The rent was at 
the bottom just where the 
dirt would deposit. Dr. 
Church was, six months ago, 
when last I inquired after 
him, gone back to America. 
Ricnarp Bacw, 








Birmingham, June 18th, 1861. 





SUBMARINE CABLES, 

S1r,—The long-wished-for report of the “ Joint Committee on the 
Construction of Submarine Telegraphy ” has at last been published, 
and after a most elaborate and searching investigation, accompanied 
by experiments from able men, the vital part has been summed up 
in a few lines by Mr. W. Fairbairn, F.R.S., as follows :—“ The very 
important question of insulation, in deeply submerged cables, is far 
from having received, as yet, a satisfactory solution. The foregoing 
experiments are satisfactory so far as they show approximately the 
relative porosity of various materials, but they do not point out how 
we are to obtain an insulator impermeable to water.” ‘These few 
words put an end to all cables at present that have gone through the 
ordeal which is pointed out, and which they might be likely to 
undergo when laid on the bed of the ocean. ‘That all long sea lines 
have failed is patent to every one. Permit me to remark that I see 
nothing to affect the opinion I arrived at four years since from 
practical experiments tried by me on the permeability of india-rubber 
and gutta-percha, and that the incessant failures of long lengths of 
deep sea cable would be owing to the imperfections of the covering 
of the conducting wire, which I stated was permeable by moisture, 
and that the outer covering of tarred yarn would be destroyed by 
oxidation and marine insects. I beg to say that my submarine 
cables have the property of remedying these defects, as will be seen 
by the methods I adopt, as follows: —In the first place I coat 
the conductor with a compound of collodion, which renders 
it thoroughly impervious to moisture, after which I coat it again 
with india-rubber or gutta-percha, either of which I use in an anhy- 
drous state. These bodies I put on in thin coats until I obtain the 
desired thickness, so that, should there be any hole or defect in one 
coat, the next fills up the fissure. As india-rubber and gutta-percha 
will absorb a large quantity of moisture, | have to remedy these 
defects. 1, therefore, apply another coating of my prepared collo- 
dion, which protects the india-rubber in the same way as it protects 
the wire. After this I lay around the whole a coating composed of 
carbon and india-rubber, imbedding therein longitudinal layers of 
fibres or metallic strands, which protects the conductor from strain, 
1 then surround the whole with strong wire which prevents any 
alteration of form, and this is protected by a thick covering of 
carbon compound, producing a round, flexible rope. This last com- 
pound is cold, vuleanised, which causes it to shrink and become 
more elastic and durable, and not at all to be affected by tropical 
heat or decomposition. Also its elasticity is such as, should any 
small hole be accidentally made, it closes immediately. This is of 
great value, as one hole, such as might be made by a pin, would 
render an ordinary cable useless. ‘Uhe value of this carbon com- 
pound does not end here, for it also protects the wires from any 
decomposing influence, from voltaic causes, which may arise from 
the cable coming into contact with any metallic deposits that may be 
in the rocks composing the bed of the ocean (as is seen by the effects 
on cables already rendered useless), or from the destructive powers 
of marine insects. 

A remark made by Mr. Fairbairn (whose judgment no one 
doubts) renders it important as a work of public utility that a cable 
should be laid down that will connect England and America. I, 
therefore, beg to say, without any reserve, that I will produce and 
submit a cable to all the severe tests which the others have been put 
to, and its conductive powers will remain the same. It shall also be 
so well outwardly protected as to defy, as I have before said, any 
ordinary attack of marine insects, or any electric influence occasioned 
by coming into contact with metallic deposits in the bed of ‘the 
ocean. Feeling assured, as I do—notby vague theory but by practical 
tests—that I can accomplish what I write, and knowing now by the 
report that my cable has not been tested with the others, I think it 
right to publicly state these facts through your valuable journal. I may 
add that the Gutta-Percha Company have had the exclusiveright of my 

vatent for the last two years, and this may account for my cables not 

ome tested by the committee, as it was considered by the company 
and some electricians that Stockholm tar and resin, in combination 
with gutta-percha, was all that was necessary for insulating and 
protecting the outer fibres or metallic strands from oxidation and 
marine insects. Arrangements have now been made for testing my 
submarine cables, with a view of immediately laying down a long 
ength. Joun Macintosu. 








THE TRISECTION OF AN ANGLE. 
Sm,—The following lemma is the basis of my proposition on this 
subject, and should have preceded it :— 
Proposition —Theangle D O H = angle - Me D= angle 29% 


AOH. 
2 

With the]radius B D describe an are cutting O E in X; through X 
draw A C and join B C, then the angle ABC = A O H. 





Angle A O E = angle 





Theangle A B D: angle 
AOH::6:9. There- 
fore, if angle A B D = 60 
deg., angle A O H = 90 deg. 
If we suppose a series of 
diagrams analogous to this, 
in which B D is a variable 
quantity between the radius 
and the diameter, 7.e., never 
less than the radius or 
more than the diameter, 
then it is clear that when 
D B = radius, and angle 
A OH = 90 deg., that the 
lines O X, C' B, and the 
A angle B A O can have no 
, existence. Theangle BAC 
increases and A decreases in an inverse ratio to the angle A OH; ée., 
if angle AO H =60 deg., then angle B A C = 30deg., and conversely. 
Consequently O H, AC must always be at right angles: hence, 
when AC=ARB, the angle AO H = 90 deg., and the angle 
BAC =0deg. But the angle A B C varies in the same ratio as the 
angle AO H; and the angle AOC varies in ‘a ratio of 2 to 1 to 
those angles, 

Now the angle A B C is either greater or less than the angle A O H, 
or equal to it; and must be continually greater or less or equal to it. 
Hence, if it be greater, the angle B A C will be exhausted before the 
angle A O H reaches 90 deg., which is impossible. _ If it be less the 
angle A OH will have reached 90 deg. before the angle B A C 
is exhausted, which is also impossible; therefore the angle 
ABC=angle A OH. A. H. Brotnerton. 

June 10th, 1861. 





BOILER EXPLOSIONS. 

Srr,—There are several letters in the last number of Tak ENGINEER 
on the subject of steam boiler explosions. The first in order in 
which they are printed is signed “ V. P.,” and contains a clear state- 
ment of ascertained facts, and that is the most satisfactory kind of 
proof that can be adduced in support of any theory whatever. And 
although I cannot agree with your correspondent in thinking that 
the facts stated “ give support to Mr. Colburn’s theory,” Iam glad 
to learn that he is investigating the subject experimentally. It is 
quite clear that all the phenomena attending the starting of his 
engine resulted from the priming of the boiler. Steam boilers are 
known to prime from a variety of causes, such as existing impurities 
in the water, form of boiler, rapid reduction of steam, pressure, Xc. 

In the case described by “ V. P.” the last-named cause obtained, 
and may have been the principal or even the sole cause of priming. 

The question at issue is not whether a sudden reduction of steam 
pressure induces priming, but whether, at the instant of priming, 
the water strikes against the top, producing a greater strain on that 
part than existed an instant previous. Had “V. P.’s” pressure- 
gauge been fitted to the top any sudden increase of pressure on 
that part would have been indicated by it. But no such increase of 
pressure is recorded, but, on the contrary, a reduction of pressure. 
We are, therefore, left to conclude that the strain on every part of 
the boiler was greatest the instant before priming commenced. 

The next letter is signed “ T. B.” It contains an account of some 
of the writer’s experiences, which, as far as it goes, tends to show 
that a steam boiler sustains no shock from the sudden release of a 
quantity of steam. This letter is a very long one, and, I am sorry 
to say it, a useless production. Its appearance can only serve to 
disgust your readers with this discussion, 

The writer does not seem to know the notation of the calculus he 
would use as an instrument of investigation. He puts the symbols 
Ps Pu Vs Vip tg, w, and W each equal to some constant quantity. 
The expression marked (1), therefore, contains constants only, and to 
speak of the integration of such an expression between limits isabsolute 
nonsense. The expression marked (2), rendered in common 
English, would be a literary curiosity. The last member of this 
equation contains constants only, and may, therefore, be put equal to C 
(a constant quantity). The equation would then become W = C, 
and equation (3) would become W == i144C, Hence W = 144W.-. 
W =O. In the same way it could be shown that V = 0: and, in 
short, that the whole mathematical part of this letter is equal to 
nothing. But it would be a culpable waste of time to notice it 
further. The remaining letter is signed “L. 0.,” and contains a 
very neat expression for the velocity at which steam will flow into 
the atmosphere and into a vacuum in terms of the pressure in pounds 
per square inch and weight in pounds per cubic foot. 

It may be more or less accurate than the formula given in my last, 
but that formula is taken, without modification, from “ A Treatise 
on the Steam Engine,” by the Artizapv Club, edited by Bourne, a book 
which is in the hands of a great many engineers. Joun Paton, 





STEAM BOILER EXPLOSIONS, 

Sm,—With regard to your remark at the foot of my last letter, I 
have extracted the following passage from the Practical Mechanic 
and Engineer's Magazine, p. 276, vol. i, “It is, moreover, to be 
remarked that a “abn development of steam in a boiler will exert 
its force in the first instance against the bottom ; and it is only when 
this has sustained the concentrated shock without injury that the 
force is reverberated and allowed to distribute itself over the whole 
interior.” If this is not Mr. Colburn’s theory, it appears to me, 
at least, a near approximation towards it. omentum is here 
implied, and what is the theory first propounded in Tue Enereer, 
but the momentum of the steam and water against the internal sur- 
face of a ruptured boiler? 

That water is a very powerful explosive compound we may 
readily infer from the powerful affinity subsisting between its pro- 
portional elements of oxygen and hydrogen, when these elementsare 
subjected to an equilibrium of temperature under great pressure and 
heat, when the chemical attractive force is just on the point of trans- 
formation into the repulsive force alone. We have, in ature, 
abundance of evidence of this mode of action, and I need but allude 
to one phenomenon amongst many which might be adduced in 
support of it, viz., the periodical pulsations, or rather explosions, of 
the geysers or boiling springs of Iceland, whose waters are largely 
decomposed under great pressure and heat, perhaps either by the 
earth’s internal heat or by the earth’s magnetic eavents, for it is 
known that a strong smell of sulphuretted hydrogen gas is expe- 
rienced by persons visiting the sprin 

The nature of earthquakes admits of a ready explanation on this 
almost self-evident principle. What is the nature of any explosive 
a but the conversion of the attractive into the repulsive 
orce 

I do not know of any subject that admits of a more interesting 
series of experiments than the explosive nature of water, by mixing 
small portions of it with different ingredients, to weaken the 
chemical affinity of its elements, under great pressure and heat: 
powdered sulphur, charcoal in powder, perhaps even carbonic acid 
gas, might be named amongst many im that might be readily 
suggested. 

I quite agree with you in your late leader on the “ Conservation 
of Force,” that force cannot be destroyed, any more than matter 
can be destroyed. This is an axiom that admits of no dispute. 





Our pe business is with the functional powers of caloric, or, 
in other words, the ethereal medium which pervades infinite spate, 
by investigating its phenomena, as connected with its attractive and 
——, forces ; and the conversion of these, the one into the 
other, in its action on ordinary matter. I agree with Bacon, that we 
may eventually, by strict logical investigation into phenomena, 
arrive at a knowledge of even the essence of matter. We may gain 
a perception of general causes, but we never can investigate the 
final cause; because one cause always {mplies a derivative cause ad 


infinitum. 
June 19th, 1861. Ws. Sreevenson. 


TuHAMEs EMBANKMENT AND Ratway.—On the re-assembling of the 
members of the commission, on Monilay’ week, Sir R. Mayne, Chief 
Commissioner of the Metropolitan ‘Police, explained the great con- 
venience and accommodation the ‘construction’ of the proposed 
Thames Embankment would confer on the crowded thoroughfares 
of the Strand, Whitehall, and Parliament and Bridge-streets. Great 
danger was frequently encountered, more particularly after dark, in 
crossing at the end of Bridge-street. He suggested that, to meet 
the mass of traffic converging at Charing-cross, a road should be 
made near that point on to the embankment, and another in the 
neighbourhood of Bridge-street, to distribute the traffic from the 
Houses of Parliament and Belgravia, and similar openings for a 
similar purpose should be made at intervals along the embankment 
between Westminster and London Bridge. The removal of the 
existing block of buildings between Parliament and King-streets, 
so as to make the road to the Houses of Parliament as continuously 
wide as it was at Whitehall, would be a most important improve- 
ment in conjunction with the building of the new public offices in 
Downing-street. From a return he had caused to be taken of the 
number of vehicles of all sorts passing through Parliament-strect 
from 10 to 4 o'clock on Friday and Saturday last he found that on 
Friday they amounted to 4,065 during five hours, and on Saturday 
to 4,170 during six hours. Through Bridge-street, during the same 
time, the number was—on Friday 2,873, and on Saturday 4,119, 
The traffic of vehicles at Charing-cross to Parliament-street from 
3 o'clock to8 p.m, on Friday was 5,735, and on Saturday, from 
10 o'clock to 4 p.ni., 6,637. 

Wuart Russia 1s Dorna ON THE AMOOR.—We learn from a report 
addressed to the Foreign-office at the close of last year by 
Mr. Erskine, secretary to the British Legation at St. Petersburg, 
that large bodies of colonists have been forwarded by land, at the 
expense of the Russian Government, to the new settlements on the 
Amoor. The first immigrants were almost exclusively Cossacks 
who have hitherto proved but indifferent pioneers. These were, 
however, to be shortly followed by Russian peasants of a more 
useful and industrious class, and by Germans eon the neighbour, 
hood of Saratov, on the Velga. Mr. Erskine states that it is in- 
tended to form settlements of these people along the banks of the 
Amoor, and the line of communication with Siberia; but that, judg- 
ing from the most recent accounts from that quarter, no great pro- 
gress has been made as yet, although the soil is described as 
extremely fertile and the climate suited to the growth of wheat 
maize, rye, barley, potatoes, and all the more common vegetables 
and fruits of Northern and Central Europe. The vine is indigenous, 

d the walnut and cork oak thrive perfectly, as well as other pro- 
‘i: etions scarcely to be expected in that latitude, The short sum- 
ners are, however, extremely hot, though snow begins to fall in 
the middle of October, and the Amoor is usually frozen over early 

n November. Provisions are described as being searee and dear, 
he Amoor Company, with a capital of £400,000, was founded 
ainly for the purpose of supplying the settlement with these and 

other necessaries ; but the colonists are still compelled to procure 
many of their supplies by the common post from St. Petersburg, at 

a cost for carriage alone of 10d. per lb, Mr. Erskine concludes by 

observing that the descriptions of the infancy of this colony given 
in some of the Russian journals scarcely warrant the confident ex- 
pectation entertained in certain quarters that the region of the 

Amoor is destined at no distant day to become a most valuable 

addition to the Russian empire. 

Foren Enrerprist.—The Paris and Soissons Railway is in an 
advanced state, and the Villers-Cotterets section is expected to be 
opened for traffic in September; the Soissons section will follow 
about May, 1862. The earthworks are not without difficulty, one 
tunnel at Vierzy being 4,500ft. in length. This work is about 
three-fourths accomplished. The line leaves the system of the 
Northern of France near the fortifications of Paris, and strikes out 
in nearly a straight line to Dammartin. The chief difficulties 
experienced are between Villers-Cotterets and Soissons, a succession 
of deep cuttings and embankments carrying the line through an 
extremely picturesque country. The French Minister of Agricul- 
ture, Commerce, and Public Works, has published a careful analysis 
of the traffic on the French lines of railway—old and new réseaue— 
for the first quarter of the current year, as compared with the corre- 
sponding three months of 1860, ‘This year’s traffic, as the readers of 

ue Enernger will be prepared to hear from former non-official 
allusions to the subject on our part, shows a most satisfactory 
increase. The kilometrical advance on the original réseau is, in the 
case of the Southern, 28°37 per cent.; Paris-Lyons-Mediterranean, 
24°34 per cent.; Ceinture, 15°15 per cent. ; Orleans, 13°59 per cent. 
Eastern, 10°49 per cent.; Lyons and Geneva, 5°37 per cent.; 
Western, 3°26 per cent.; and Northern, 1°33 per cent. The tota} 
length of the lines in operation in France on the 31st of March was 
6,851 miles, as compared with 5,700 miles working March 31st, 1860. 
The earnings in the first three months of this year were £4,017,454, 
as against £3,549,192 in the first quarter of 1860. The English 
companies, who are still wasting their resources in fruitless contests 
with each other, cannot, it is to be feared, exhibit such results as 
these.—The Spanish railway from Saragossa to Pampeluna is at 
present opened as far as Tudela, a distance of sixty-three miles, and 
the works are being pushed on with the utmost rapidity to Las- 
Casetas, where the line will effect a junction with the system of the 
Madrid, Saragossa, and Alicante. Great repairing shops, &c., have 
been erected at Pampeluna, and a considerable number of locomotives 
and carriages (the latter constructed in France) have been placed on 
the line. Between Tudela and Las-Casetas the principal obstruction 
at present is a heavy cutting near the village of Gallur, where 250 
navvies and a heavy train of ballast wagons are moving 900 cubie 
metres of earth every day. The rails are laid within six miles of 
Gallur. On the Saragossa side the permanent way is being laid at 
the rate of 2,000ft. to 2,200ft. per day, a great depot of rails havin 
been formed at Pampeluna. ‘I'he line will be opened throughout 
the period originally anticipated, notwithstanding the disastrous 
inundations which have this year occurred in Spain, and which 
served to demonstrate the excellent construction of the bridges cast 
by the company over the Ebro and Arragon, the first of which is 
upwards of 2,300ft. in extent.—With regard to the Hainaut and 
Flanders line, it is announced that the section from Saint-Ghislain to 
Gand is completed, and will be inaugurated about the 15th of next 
month. The section of the Grenoble and Lyons line from Bourgoin 
to Tour-du-Pin, about ten miles in extent, will be opened on the 
Ist of August, in the course of which month the suburban line from 
Lyons to the Croix Rousse (carried principally underground) is bo 
expected to be completed. The extension to Sathonay is also rapidly 
pursuing its course. The Compagnie Franco-Serbe has just taken 
possession of the steamboats sold by the Société du Rhone. A trial- 
trip from Lyons to Givors proved the excellence of their machinery, 
and the steamers are at present being ~~ for making a sea 
voyage at the close of the current month. Those which are already 
on the Danube have commenced a profitable service. ‘The foundries 
of the company are in activity, and a distinguished engineer of St. 
Etienne has just been attached to the service of the company to 
conduct operations for working coal on a great scale.—The oe of 
railway which it is proposed to proceed with at once in Algeria— 
the Government guaranteeing 5 per cent. on the capital expended up 
to a certain amount (£275,000)—are from Philippeville to 
stantine, fifty-three miles, and from Algiers to Oran, 283 miles, 
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Tue first improvement in this invention by John Thompson, and 
E. G. and F. A, Fitton, of Manchester, consists in fixing studs or 
arms on swivels, joints, or pivots, and connecting the same with 
chains, rings, levers, or other equivalent agents for the purpose of 
driving pulleys or wheels while they are being bored, turned, or 
polished, or for turning catches, or for driving clutch-boxes, mill- 
stones, and other machinery in which an adjustable driving 
apparatus is required, ‘This part of the invention is illustrated in 
Figs. 1,2, and 3; Fig. 1 being an end elevation; Fig. 2, a plan; 
and Fig. 3, a side elevation of the same. ais a worm wheel or face 
plate, which is mounted on the spindle b, and turned round by the 
worm c fixed on the cross shaft c', to which is also fixed the bevel 
wheel ¢?, driven by the pinion d fixed on the side shaft d', which is 
furnished with speed pulleys d*, or the wheel or face plate a may be 
turned round in any other convenient manner; in the face of the 
wheel a are fixed six or other suitable number of studs e, which act 
as fulera for the levers e' and for the arms e?, to each of which is at- 
tached a stud e? ;_ these studs e* enter between the spokes or arms of 
the wheel, pulley, or other article to be driven; in this case we have 
shown a double-grooved pulley / as the article ander operation. 
The studs e and levers e! are provided with small guide pulleys, 
around which the chain or band e* is taken. When the article to be 
turned is in its place, and motion is communicated to the face-plate 
a, the studs e are brought into contact with the spokes of the wheel 
or pulley to be turned, each stud acting with an uniform pressure 
on its respective spoke, the pressure being equalised by the chain e‘, 
and swivel arms and levers, which allow the studs e? to adjust 
themselves to the spokes notwithstanding the irregularities of the 
casting. 

The second improvement consists in an improved mode of con- 
structing a machine for turning and grooving pulleys or wheels. 
The headstocks and slide rest commonly used are dispensed with, 
and a casting of a suitable form for supporting the driving shaft, face 
plate, following spindle, and slide rest, is substituted in its stead, 
thereby securing increased strength and power, and economising 
space, This part of the invention is also illustrated in Figs. 1, 2, 
and 3, on referring to which it will be seen that the bush g for the 
driving spindle 6, the stand g!' for the following spindle b!, the bear- 
ings g? for the cross shaft e!, and side shaft d', and the stand g for 
the slide rest A, are all cast of the same piece, which is fixed on the 
bed i, supported on standards i, By this means the usual fast and 
loose headstocks and the movable slide rest are dispensed with, 
thereby reducing the number of parts, and increasing the strength 
and power of the tool; the space occupied is also reduced. 

The third improvement relates to the application of self-acting 
machinery for cutting worms or threads on the back shaft or squaring 
pulleys wsed in mules for spinning, or for other purposes where 
threads or grooves are required, ‘The article to be operated upon is 
fixed to a spindle which rotates and is traversed to and fro, thereby 
bringing the article in contact with a revolving cutter. This part 
of the invention is illustrated in Figs. 4, 5, and 6; Fig. 4 being a 
side elevation, Fig. 5 a plan, and Fig. 6 an end elevation, of the ma- 
chine. In these views j is a bed supported upon standards j'; to 
the bed j is fixed the bearing 4, the headstock 4', and the stand k*; 
the bearing & supports the worm-wheel / through which passes the 
spindle m, the spindle and wheel being connected by a key and 
groove; this spindie passes also through the headstock k', and on it 
are cut a right aud a left-hand screw, each of which is furnished 
with a nut marked x and n'; the article in which the worm or 
thread is to be cut is fixed to the end of the spindle m, as shown at 
sin Fig. 5. The circular cutter o is fixed on the shaft o', which 
revolves in the movable headstock o? fitting on the stand £2, The 
spindle m is turned slowly round by means of the wheel 4, in which 
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gears a worm fixed on the same shaft as the bevel-wheel /', which is 
driven by the pinion ? on the side-shaft /; on this shaft is also 
fixed a spur-wheel driven by a pinion fixed to the driving-pulley . 
A rotary motion is also imparted to the cutter o by the driving 
nulley of, and by the pinion and wheel shown. When the machine 
is at work a slow lateral motion is imparted to the spindle m, and 
consequently to the article in which the worm or thread is to be cut 
by means of the nuts x and a', which are brought alternately in and 
out of gear with the threads on the spindle m by means of the 
handle n? and levers 3, shown in Fig. 5, to each of which one of 
the nuts n, n', is fixed. In Fig. 4 the nut 7 is shown in gear with 
the right-hand thread, consequently, when the machine is at work, 
the spindle is traversed laterally in the direction of the arrow, and 
this traversing motion, combined with the rotary motion of the 
spindle, causes the cutter to produce a worm or thread in the cireum- 
ference of the pulley m', or other article attached to the spindle m. 
As soon as the worm or thread is completed the attendant throws the 
sliding catch box / out of gear with the catches on the wheel J, by 
which means the rotary motion of the spindle is arrested; the nut 2 
is then drawn out of gear with the right-handed screw on the spindle 
m, and the attendant then moves the spindle by hand to its requisite 
vosition for beginning a fresh cut orafresh worm: the nut 2! is then 
rought into gear with the left-handed thread, and the cutter 0, 
which had been raised out of the cut previous to moving the spindle 
by hand, is then lowered to its proper place for commencing the 
left-hand worm ; the clutch-box / is then put again into gear, when 
the operations proceed as before. 

The fourth improvement consists in the construction of a self- 
acting wheel-cutting engine, the principal features of which are that 
the machine makes its own changes and divisions; the cutting- 
slide is traversed by means of a cam, whereby the motion is varied 
soas to diminish the speed while cutting, and increase it at other 
times. This part of the invention is illustrated in | 
Fig. 7 being a side elevation, Fig. 8 an end elevation, and Fig. 9 a 
plan. p is the bed supporting the spindle-slide or carriage p', and 
the bracket p? for the cutter-slide p3 ; these parts of the machine and 
the gearing for driving the cutter arejmade in the usual manner. The 
cutter-slide p? is moved down slowly so as to give the cut at the 
proper speed by means of the cam g, which is fixed on the same shaft 
q' as the worm-wheel q?; this wheel is driven by the worm q%, which 
is fixed to the same shaft as the driving-pulley g*; the cam gq acts on 
an antifriction bowl connected to the lower end of the rod q°, the upper 
end of which is fixed to the cutter-slide p3.. When the highest point 
of the cam q is,acting on the antifriction bowl the cutter has passed 
through the wheel or other article to be operated upon, marked p‘ ; 
the slide p3 is then raised rapidly by the counterpoise q®, the cam q 
being of the required pe to allow the slide p to perform its ascent 
during about one-sixth of the revolution of the shaft g'. As soon as 
the cutter-slide is up, the machinery for turning the wheel p* partly 
round for the succeeding cut is brought into operation; this ma- 
chinery consists of the following parts :—To the shaft g! is fixed the 
tappet r, which acts on the lower limb of the double lever r', the 
upper part of which is furnished with an inclined plane acting on 
the lower part of the piece r*, the upper end of which fits between 
the catch-box r3 and the plate r*; this plate and catch-box are fixed 
on the hollow spindle r7, which is loose on the side shaft r+; this 
shaft is driven by the pinion fixed to the same shaft as the driving 
pulley q', and by the other wheels and pinions shown the sliding 

art #5 of the catch box r* is brought into gear as soon as the piece r? 

as been raised by the incline on the lever r', in the manner described 
in the specification of a patent granted to John Wain, November 
10th, 1854, No. 2,393, a when the two parts of the catch-box are 
in gear, the mitre wheel s, which is fixed to the hollow spindle r’, 
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on the shaft 74, is put in motion, thereby driving the wheel s? on the 
shaft s3, to the end of which is attached the pinion s‘, for driving 
the change wheels shown in Fig. 9; these change wheels give 
motion to the worm s°, gearing in the wheels s*, fixed to the same 
spindle as the wheel to be cut. From the foregoing description it 
will be seen that the motions are perfectly self-acting, and that when 
a blank wheel has been attached to the spindle of the slide p', and the 
proper change wheels applied to the machine, the requisite changes 
succeed each other until the wheel is cut; the cutter, by descending 
slowly and ascending rapidly, effects a considerable saving in time. 








Tron-PLaTeD BuLwarks.—In the experiments at Shoeburyness, on 
Thursday week, the fire was directed against two batteries, composed 
respectively of 10-in. and 8-in. iron bars. ‘The 10-in. bars were 
supported at the end by strong iron struts and by four upright bars, 
into the slots of which some of the horizontal bars, backed with 
dovetails, were shipped and keyed by wedges, a contrivance which 
braced the whole of the horizontal bars together. The screen of 
8-in. bars was backed at each end by 6ft. or 8ft. of cemented masonry 
and brickwork. The guns employed were a 100-pounder rifled 
Armstrong, and a 120-pounder shunting Armstrong, which broke 
the bars with almost every shot, producing cracks in the bars both 
above and below, while the whole mass was moved by every shot, 
the 10-in. screen being driven back ift. or 2ft., and the masonry 
which supported the 8-in. screen being, at the points where the 
screen rested, forced bodily back about three-quarters of an inch. 
The remainder of the masonry was cracked through and through 
from top to bottom. 


Tue Caste rrom Matta To ALEXANDRIA. — The Malta Observer 
of June 6th says :—“ We mentioned last week the sailing of the 
telegraphic steamer Malacea for the African coast for the purpose of 
laying the first section of the Malta and Alexandria Telegraph for 
the English Government. We are happy to be able now to give an 
account of the complete success of the operations undertaken by 
Messrs. Glass and Elliott for that purpose. The first section to 
Tripoli, a distance of about 230 miles, was laid without a single 
accident or check of any description. On arrival at that port 
messages announcing the success were transmitted through the cable 
to the governor, Sir Gaspard Le Marchant, the admiral and others, 
as well as to the Home Government in England by Mr. H.C. Forde, 
the Government engineer, who accompanied the expedition. A mes- 
sage was also transmitted from the Pasha of Tripoli to the Sublime 
Porte. After joining the cable to the shore end at Tripoli, which 
had been previously laid by the steam-tug Bulldog, despatched a 
week in advance, the expedition proceeded eastward along the 
coast on a line agreed upon towards Bengazi, which is to be the next 
station. Nearly 300 miles more cable were thus laid eastward, 
forming a part of the second section, the end being hermetically 
sealed, carried into shallow water, and buoyed. The whole of this 
second operation was as successfully performed as the first. And 
when the entire length of between 5U0 miles and 600 miles had thus 
been laid it was carefully tested and found to be in a more perfect 
electrical condition than any cable yet submerged. The electric 
state of the submarine cable is, as we all know, the most essential 
part of it, and it must be most gratifying to those interested in the 
development of this new arm of public service to know that this 
cable, as it is the latest, is also the most perfect of any yet made, 
The Malacca, accompanied by her Majesty's steamers Meding and 
Scourge, returned to Malta early yesterday. We believe that 
steamers containing the remaining portions of the cable are now on 
their way. 
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TO CORRESPONDENTS. 
*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 


*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, déc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible Jrom this 
column. _ 

GoveRNors.—Mr. Schiele requests us to state that his letter, in our last 
number, appeared curtailed of one of its paragraphs. The curtailment 
became necessary in the course of “ making-up” the formes of TUE ENGINEER, 
at a late hour, at the printer's. : : 

J. K.—Many thanks for the slip sent, and of which you will perceive we have 
availed ourselves. A “knot” isa geographical mile, or the one-sixtieth part of a 
degree of longitude measured at the equitor, But as the equator has never 
deen exactly measured, hardly any tio authorities assign the same value for 
the “knot.” In the English navy a nautical wile is divided into 10 cables of 
100 fathoms each, the futhom being G°U7574/t., and the ** knot,” ov sea mile, 
6075p ft. In the American navy a knot is 6,086/t, M. Swanberg, a 
Swedish mathematician, found the length of a degree of longitude at the 
equator (according to calculation) to be 365,627°782 English feet, whence the 
“knot” would be 6,093°7967t., ov say 2,031 yards, O4in. nearly, a@ statute 
mile being 5,280ft. Bowditch, the American navigator, gives the length of a 
knot as nearly 6,200ft. We really cannot say whether it would be possible 
to make spur gears, 4in. in diameter, to run at 5,000 turns per minute. 
Larger gears have run at about the same surface speed. Frictional gears 
«ould run smoothly at any speed, however high. 





FRICTIONAL GEARING. 
(To the Editor of The Engineer.) 

Sir,—Referring to your answer on the 7th to “8. P. Q. R.’s” inquiry 
about silent gearing, I cannot help thinking that you have overlooked 
** Robertson’s patent frictional gearing.” 

When at Glasgow, a few weeks since, I made it my business to see various 
applications of this mode of gearing, and I feel sure that it only requires to 
be more known to insure its almost universal introduction to our manufac- 
turing establishments. Rovert Davison, M 1L.C.E, 

Engineering Offices, 8, London-street, City, 

17th June, 1861, 





SULPHURIC ACID. 
(To the Editor of The Engineer.) 


Sir,—The writer would feel obliged if you or any of your readers would 
inform him if (and where) pure sulphuric acid is to be obtained in quantity 
—that is, acid free from lead, arsenic, iron, chlorine, &c. The writer needs a 
pure acid for certain manufacturing operations, wherein even traces of the 
above foreign matters are injurious. Can any one inform him of the 
cause of the universal prevalence of these impurities in the English acid of 
commerce of the present day? He is informed (but whether correctly so or 
not he has been unable to determine) that a pure acid, at a moderate cost, 
is obtainable somewhere on the Continent. An answer will really oblige. 

London, June 18th, 1861. AN OLD SUBSCRIBER. 





EXPANDING MANDRIL. 
(To the Editor of The Engineer.) 

Sirx,—As superintendent of the London and North-Western Railway work- 
shops at Crewe, at the time indicated in a paragraph which appeared in the 
last number of THE ENGINEER, I most unqualifiedly contradict the state- 
ment made that Mr. Inshaw communicated to me any information, direct or 
indirect, as to the mode of fixing tubes in locomotives as patented by me. 

It is improbable that one Prosser should patent a complete process in 
America, knowing that Dr. Church (as asserted) was the inventor, and the 
other Prosser should patent in Scotland half of the same process years or 
months after. 

lf the American patent is examined, it will be found like the Scotch one 
I have exposed. Random statements on this subject are now useless. 
Give us the exact words of the American patent and no more. It is strange 
that all this information should have lain dormant for fourteen years after 
the introduction of my improvement. I advertised it by thousands of 
circulars, which were sent annually to all the principal engineers and 
railway works in the country, and, I may say, the validity of my patent 
was never questioned before. 

Unfortunately it was one of those patents easily pirated, and, I regret to 
say, was pirated by those I should have expected above such little ways. 

Scottish Central Railway (Locomotive Department), ALEX, ALLAN. 

Perth, June 19th, 1861. 








Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
ander is half-a-crown ; each line afterwards, sixpence. The line averages 
nine words; blocks are charged the same rate for the space they fill, All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or i can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including dowdle number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
Ty credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
Tuk ENGINEER is registered for transmission abroad. 

Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Editor of Tuk ENGINEER, 163, 
Strand, W.C., London. 
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IRON-PLATED SHIPS. 

THE military engineers of medieval times doubtless had 
many a discussion on the form and thickness of steel body- 
armour, and experiments must have been made (apart from 
tentative operations on the corpus of the foe) as to the pene- 
trative power of cloth-yard shafts, and the ris viva of 
javelins. From not knowing exactly where to look for 
tiles of the Zimes of the period, nor for the transactions of 
the primeval savans of Great George-street (the Thieving- 
lane of the days before the Reformation), we are unhappily 
unable to turn up the details of these discussions and 
experiments for the edification of our readers. That they 
were capital, in their way, it is best to believe. What 
vocal satisfaction must have resounded in the Horse Guards 
of the time, when the fact became known that armourer 
‘rhorneycroft, manipulating the commodity of stecl-maker 
Mushet, had perfected a breastplate behind which digestion 
might proceed uninterruptedly inthe face ofa charge from a 
tile of Kentish pikes! And with what dejection of jaw must 
Fenn and his admirers have received the intelli- 
gence that the merrie man hight Armstrong, from the far 
north countrie, had, with a very very long bow, and a 
projectile in proportion, punched a hole clean through the 
whole affair, and, unfortunately, the midriff behind it! 
A contemporaneous Bidder must have then broken loose, 
and, in the name of the profession, demanded that the 
defences be turned over to—we were about to say the 
Thames Iron Shipbuilding Company, but we hate anachro- 
nisms. It might be that the archers were at once clad, at 
least experimentally, in boiler iron (Bowling, -/,-in. plate), 
although no ferruginous toggery of that kind is included in 
the Tower collections. But with the general adoption of 
villanous saltpetre the rage for metal waistcoats abated. 
A soldier might as weil retire behind a Wiltshire cheese as 





a breastplate of temp. Henry VIL., as long as his protection 
was “covered” by a respectable fire-arm at moderate range. 
The plumbageous compliments of the musketeers “ over the 
way” might, perhaps, flatten against and fall harmless 
from Zin. or jin. plate, but when it came to clothing weigh- 
ing from 15 1b. to 20 1b. to the square foot, the comfort and 
risk of fustian and buckram were preferred. Starched 
shirt-fronts form the armour of greatest resistance now 
generally worn by foot-soldiers, albeit that the six-foot 
ornaments placed astride the chargers at the entrance to the 
Horse Guards are encased in some kind of Sheffield goods, 
against which a bread-knife would, doubtless, clash in 
vain. 

An analogy will, we think, be borne out between body- 
armour and ships’-armour, Archytus and Archimedes built 
a bronze-plated galley for the Tyrant of Syracuse, and 
such an obvious mode of protection can hardly be said to 
have passed into the oblivion of the lost arts. There is 
indeed no art at all in plating a ship, or, at least, there is no 
invention in the idea of such plating. The dullest Dutch- 
man in the navy of the Netherlands must have known, or, 
if he be living, now know, intuitively, that several inches 
of iron would form a serious obstacle to the progress 
of a cannon-ball, the line of flight of which would 
otherwise intersect the centre of gravity of his own 
cranium. How far it may be worth while to plate 
a steamer with iron depends upon how far we can preserve 
the necessary buoyancy and stability of the hull, and how 
far we can afford to provide engine-power to move about 
the great cutaneous load. We discussed this matter at 
some length upwards of two years ago (see THE ENGINEER 
of May 20th, 1859), and we have seen nothing since to 
cause us to change our opinions, then expressed, to the 
effect that, with the increasing penetrative power of 
artillery, the thickness and weight of shot-proof plating 
would become so great as altogether to preclude its use. 
It is only within two years, and, therefore, since we then 
wrote, that the Armstrong and Whitworth guns have 
slapped their long shot through 44in. iron plates. At first 
there was general wonder that such exeeution was possible, 
for no steel punch ever made could perforate iron of such 
thickness by direct pressure. The candle, however, which 
becomes a shapeless lump of tallow when pressed against 
an inch-deal, may be shot plump through it by a small 
charge of gunpowder. Before the unctuous particles have 
time to yield, the work is over and the greasy projectile 
brought to rest in all its cylindrical integrity. But the 
rifled breech loaders just referred to have but one single 
quality in which they have an advantage over the old 
smooth bores, in punching thick iron. ‘That quality is 
their strength alone, or, more precisely, their power of 
resistance against bursting pressures. Given, an 8-in. 
smooth-bore which shall not burst, and from it fire a solid 
flat-fronted shot, three diameters long, with one-cighth its 
weight of powder, and probably no iron plate, 10in. thick 
and within 200 yards, would escape perforation. For 
while the rifled cannon send off their shot at from 1,000ft. to 
1,300ft. per second, the smooth bores eject theirs at 2,000ft. 
or so in the same time. Were it not for the greater resist- 
ance of the atmosphere to a spherical shot than to a “ bolt” 
of one-half the diameter and the same weight, the smooth 
bores would actually out-shoot the Armstrongs and Whit- 
worths. Theoretically, and in a vacuum, the shot having 
an initial velocity of 2,000ft. per second would go four 
times as far as another starting at one-half that rate. And 
so it ought to go four times as far into a butt of earth, 
masonry, or iron. Of course, the “bolt” must be kept 
“end on,” and it is the fashion to believe that only rifling 
can secure this object. An arrow, however, goes straight 
on in the absence of all rotation, and it is, probably, a 
matter which modern gunnery will soon compass to shoot 
off, from smooth-bore guns, long shot which shall not 
tumble over in the air. 

Now, it is absolutely impossible to assign limits to the 
strength of the “ gun of the future.” Mr. Whitworth has 
already, after plugging a heavy charge of powder in his 
homogeneous metal three-pounder, fired it when the only 
escape for the explosive gases was at the touch-hole, The 
powder expended its impotent fury through that small 
vent, and the piece remained uninjured. Mr, Mushet 
has produced bar steel, which has been tested in Shef- 
field to 75 tons to the square inch, or to more than ten 
times the average strength of good cast gun iron. But 
there is, besides, Mr. Longridge, whose wire-coiled 
cylinders absolutely defy the utmost force of gunpowder. 
He has, we think, hit the true principle, and it is pro- 
bable that upon his system a gun of any desirable bore, 
even of 24-in., might be made to throw asolid shot three 
diameters long, or say 34 tons at a bang! Think of that, 
Mr. Mallet, of the monster mortar! There will, of 
course, be some anxiety to know how far the breech would 
be shot backwards in throwing the great plug for- 
ward, but the breech difficulty will be got over all 


in good time—long before the French invasion, 
we tully believe. As for resistance to bursting, 


enough, we think, has been already ascertained to prove 
that, upon Mr. Longridge’s system, it would be pertectly 
safe to fire 3001]b. or 4001b. projectiles, three or four 
diameters long, and with one-eighth or one-tenth their own 
weight of powder. Against such ordnance no practicable 
iron armour, however thick, would have any chance of 
resistance. For by the time we had begun to use iron 
slabs a foot thick upon the sides of our fighting ships, the 
absurdity of the whole system would become apparent. 
Les Gloires, Warriors, and Black Princes must, at the rate 
at which the art of gunnery is now progressing, soon become 
obsolete, and Jack ‘lars will await the enemy’s fire behind 
either wooden walls or gunwale strakes of 4in. or in. iron, 
The Duke of Somerset startled the Lords the other night, 
by a premature announcement that the Armstrong shot had 
cleared their way through 8-in. plates, and somebody with 
three initials wrote, a day or two afterwards, to the Zimes, 
to say that iron was done for, and for ever. ‘This individual 
was, however, labouring under some hallucination, partly 
evidenced by his referring to the Sirius, as the “ Ceres,” and 
the Zimes’ Portsmouth correspondent had to go over all the 
facts of the case in detail, to the great discredit, however, 





of the 4$in. plates. But even the 6-in. plates are fore- 
doomed, and that, too, with our present ordnance, and it 
would be even less reasonable now, with the knowledge 
of gun-making accumulated within the last two years, to 
doubt the probability of still greater improvements, than 
it would have been, before the first practice at Elswick, 
to doubt any considerable advance on the old smooth bores. 
The Admiralty, we believe, are moving none too slow in 
the matter of iron-cased ships, and it will afford some 
satisfaction to consider that all the ponderous slabs now 
fitted or in progress for that branch of our navy can come 
off without injury to the noble vessels thus overburdened. 
While we have guns capable of riddling and sinking any 
iron-cased craft in the world, and while we may rest 
assured that other nations will provide, as they readily can, 
guns of at least equal power, need we copy their practice 
of plating? If, instead of the displacement of some 
thousands of tons of plates, we substitute that of an equal 
weight of engines, boilers, coal, and guns, what speed and 
execution would we not gain! While La Gloire was 
floundering about, at even twelve knots, our steamers might 
cross her bows, or keep close at her stern, raking her fore 
and aft. Weshould = teen have the weather gage, or just 
so long as we discarded and our enemies retained iron 
armour plates. The forged slabs and the medieval fighting 
suit will yet repose together among the relics of the past, 
condemned alike for their worthlessness before the terrible 
energy of modern “bolts,” more potent than any ever 
darted from high Olympus—the throne of Jove himself. 


RAILWAY BONFIRES, 
KLARIKOFF has been burnt alive on a passenger train of 
the Great Northern Railway! Who was Klarikoff? Ob, 
he was not a peer, nor a bishop, nor yet a railway director, 
nor even a biped. He was only a defeated candidate for 
the honours of the Derby. Poor brute! He was martyred 
through the scandalous neglect of one among the most 
essential provisions for safe railway travelling—a means of 
communication, extending throughout the train, between 
the passengers andengineman. ‘The train, running rapidly 
down the line, caught fire in the horse-box. The dozing 
grooms barely saved themselves by scrambling to the front 
part of the truck, and there they could attract the attention 
of no one. So the fire raged until, after a horrible interval 
of suspense, some platclayers on the line, in front of the 
train, perceiving the conflagration, succeeded in arrestin 
the attention of the engineman. By the time, and indee 
long before, he could stop, the poor horse was reduced 
to ashes and charcoal. We presume he neglected 
to purchase an insurance ticket at King’s Cross for 
the benefit of his owner and his heirs. But the rail. 
way company, just mulcted in £13,000 damages for kill- 
ing Mr. Poa at Hatfield, will have also to pay roundly 
for the horse. And they deserve to, for the cruel death 
of the noble animal and the imminent danger to which the 
human passengers by the same train were exposed, were 
perfectly avoidable. Years ago, some seventy passengers 
were burnt to death in a train running on the Paris and 
Versailles Railway. The carriages had been locked, and 
so the immolation of these wretched victims was explained 
away by that circumstance. Had there been a bell-cord 
throughout the train, in reach of every passenger, as there 
now is on many German and on all American lines, the 
attention of the guards would have been called before the 
fire had made any considerable headway. Not long after, 
and on an English railway, the Countess of Zetland came 
near death by burning, and her maid was either killed, or 
seriously injured, in jumping from the blazing carriage. 
Nothing, we fear, but the sacrifice of a bishop will induce 
railway companies to provide the simple safeguard 
against these disasters. t month a Mr. Vernon, to- 
gether with several other passengers, came near bein 
burnt in a first-class carriage of the London and No 
Western Railway. The train, providentially, had to stop 
at Blisworth, and, before the passengers had been fairly 
singed, they thus arrived where their danger could make 
itself known. Roasting, of course, is not the only con- 
tingency to which railway passengers are liable, and the 
signal cerd is just as necessary to guard against being dragged 
a mile or so over the sleepers after the wheels have got off 
the rails, or broken down altogether. Fancy any accident 
to a well-filled carriage in the night-express train which 
runs “through” from Euston Square to Rugby, 82 miles, or 
from King’s Cross to Peterborough, 76 miles, or from Chester 
to Holyhead, 84 miles, without asingle stop! These are the 
longest continuous runs—about two hours each—attained 
on any railway anywhere. The engineman and guards, 
gazing steadfastly ahead, can know nothing of what is 
passing behind them. ‘The imprisoned passengers can 
neither reach them nor make themselves heard. Yet there 
is no difficulty in providing means of instant communi- 
vation. All that is needed 1s a bell-cord, or a light hide- 
rope, run through eyelet holes in the ends and partitions of 
each carriage, each carriage having its own length of cord, 
the several lengths being capable of instant connection or 
disconnection by means of light metal, “ snap couplings,” 
and the line being connected to a spring “ gong” or signal- 
bell on the engine. Companies interchanging carriages, as 
all railway companies now do, would need to provide the 
same fixtures simultaneously. Long trains present no diffi- 
culty worth mentioning, in respect of connecting and dis- 
connecting these cords. We are able to state upon our 
own knowledge that such cords work well in trains upwards 
of 500ft. in length, and, indeed, on goods trains a quarter 
of a mile long. In fact, the chief difference in result 
between this a and the ingenious contrivances fre- 
quently one for a like purpose, to wit: electric signals, 
universally-coupled shafts, mirrors on the sides of the engine, 
speaking trumpets, and the never-to-be-forgotten watchman, 
yerched on the rear carriage, who, on the discovery of 
anger, was to shoot an arrow at a bell on the foot-plate of 
the engine (!) the contingency of hitting the engineman’s 
head, or an unhappy pig in a neighbouring paddock, or the 
moon, or nothing at all, not being taken into account—the 
chief difference, we say, is, that the bell-cord will “ work,” 
and the rest will not. Communication between the guard 
and engineman is all very well as far as it’ goes, 
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but it would not have saved the life of the victim 
of the murder last winter in a French railway 
carriage, nor would it have detected the murderer. Nothing 
short of means of instant communication from any and 
every passenger to the engine is sufficient for safety. 
- ‘hat if a nervous passenger pull the cord from groundless 
apprehension, or a rare scamp give it a twitch for the fun 
of the thing ®” It is perfectly easy to so connect the cord 
with a miniature target on the ie of the carriage, out of 
the reach of passengers, as to show from exactly which 
compartment an alarm proceeds. If it were thought neces- 
sary a brakesman could, while the train was in motion, 
readily reach the point thus indicated, and see what was 
the matter. Any abuse of the common means of safety 
could be punished according to circumstances; but such 
cases, we apprehend, would be very rare. ay e have rode 
many thousands of miles on the American railways, visiting 
pon: every line, and, as far as we could learn, such abuse 
was unknown there. 

The railway companics now have it pretty much 
their own way in Parliament, and woe betide the 
Government if the railway members ever combine 
against them! So when a sensible supplement to 
our railway legislation was proposed, the other day, and 
means of communication, at least between the guard and 
engine, provided for, it was voted down off-hand. And the 
Times started the most illogical remark that, if the compa- 
nies were bound to such-and-such provisions they would be 
no longer responsible in case of accidents. Just as if 
fulfilling the requirements of the Board of Trade, as to the 
permanent-way of the Great Northern line, exempted the 
company from “ responsibility” for breaking a wealthy 
ron: His back! Sir David Brewster, in an article on 
Railway Accidents, in a late number of the “ North British 
Review,” pounced upon, and probed this bit of slovenly 
reasoning, Put there are some scores of people perhaps, and 
among them those who most ought to see otherwise, who 
agree with the Z7imes, and think it best to roast a peer or 
triturate an admiral, before interposing in behalf of the 
mob, by whom such little accidents might be accepted as 
matters of course. Poor Klarikoff! ‘Thy sacrifice will be 
one day avenged, 
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On Heat in its Relations to Water and Steam, Embracing New 
Views on Vaporisation, Condensation, and Explosions. By 
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Longman, Green, Longman, and Roberts. 1861. 

In consideration of Mr. Williams’ long and active services 

as Managing Director of the City of Dublin Steam Packet 

Company, the shareholders of that undertaking resolved, 

some time since, that this, the Second Edition of his Essay on 





Heat and Steam, should be published at their expense. 
This resolution, prompted by the best feeling, reflects 
honour alike on Mr. Williams (who is, happily, quite 
independent of the pecuniary assistance which it conferred), 
and on the gentlemen to whose interests he has, for so 
many years, devoted his energies and talent. We do not 
understand, however, that the proprictary of the Holyhead | 
and Kingstown line assume any responsibility for the un- 
tenable , st athe with which Mr. Williams has filled his 
book, a book which—we say it in candour, and with | 
the most unreserved acknowledgment of the author’s | 
pre-eminent abilities in the treatment of certain other 
scientific subjects—ought never to have survived a first 
edition. A man, otherwise clear-headed, may cherish some 
absurd crochet; he may become and remain an authority 
on one subject, while forfeiting all confidence as an expositor 
of another—even a collateral subject. Reflecting men may 
thus discriminate and be liberal, but there are many who, | 
on reading Mr. Williams’ last work, will throw it down 
contemptuously, and with it all respect for everything he 
has previously written. It is a pity that a scientific reputa- 
tion, built up by many years of careful labour, should be 
not only impaired, as in this case it certainly has been, but, 
in the estimation of many harsh judges with whom there 
is no redemption for a single error, wrecked for ever. Mr. 
Williams is full of years, and his present work will, doubtless, 
be his last. For this reason it is the more to be regretted 
that his name should go down to history as the auchor of the 
most palpable delusion that ever clouded a scientific 
intellect, a delusion which, when clearly pointed out to him, 
he obstinately persisted in without replying to a single one 
of the many relevant demonstrations by which it was con- 
fronted. 

Dalton, whom Mr. Williams would immortalise, treated, 
in two successive chapters of his “ New System of Chemical 
Philosophy,” of “pure clastic fluids,” and “ mixed elastic 
fluids.” In the first, on “ pure elastic fluids,” was gi-en a 
rational and consistent explanation of the phenomena of 
heat, as surrounding matter in its several solid, liquid, and 
vaporous states. This chapter rendered the phenomena of 
vaporisation comprehensible, and contained, in substance, 
the reasoning and illustrations which we have given in 





connection with that subject in recent numbers of 
THe ENGINEER. ‘This chapter of Dalton’s, Mr. 





Williams, evidently, has never read; or, if he have, 
he cannot have done so with any degree of attention, 
for it is upon Dalton’s views that Mr. Williams professes 
to rear his whole notion of the diffusion of steam in water, 
taking, for his purpose, Dalton’s chapter on “ mixed clastic 
fluids,” and forcing upon it constructions which were care- 
fully precluded by Dalton himself in the preceding 
chapter. The idea which has taken possession of Mr. 
Williams, to the despotic subjugation of his best reasoning 
faculties, is that water, if heated, can no longer remain 
as water, in other words, that, except in its conversion 
into steam, there is no such thing as heating water. A 
vessel filled with what everybody, Dalton included, would 
designate as “hot water,’ contains, according to Mr. 
Williams, water at a temperature not greater, at most, 
than 32 deg., in which is intermingled a certain quantity 
of steam of a much higher temperature. At some point, 
ged not far from 212 deg. in the open air (although 

{r, Williams refuses to admit that there isany such thing 
as a fixed boiling-point), the almost freezing particles of 





| practical) amount of granite work.” 


water become “saturated” with “vapour atoms,” and 
then, Mr. Williams takes care to inform us, ebullition 
begins. For this notion of the “ diffusion” of steam in 
water, Mr. Williams not only does violence to everything 
Dalton wrote, but he also swallows at a gulp 
at least a dozen impossibilitics. Thus, every one would 
ask how steam could be mingled with water without 
imparting its own heat, from atom to atom, to the water, 
even if such a thing as “diffusion” at first really took 
place. “ But no,” Mr. Williams would reply, “water 
may take up heat fromiron,thereby becoming steam to be 
diffused throughout the liquid mass, but it will reject the 
slightest thermal influctice from steam itself. Steam will 
impart its heat to the iron sidesof a boiler, but it will with- 
hold the least donation of cheering warmth to its almost 
freezing neighbour, the ‘liquid atom’ with which it is 
in actual contact.” Here, Mr. Williams goes astray 
upon the superstition which Leslie ridiculed more than 
half a century ago, and which Dalton took pains also to 
point out and correct, to wit, that water is a non-conductor 
of heat. Water, like everything else in nature, is a con- 
ductor of heat, not merely by convection, but by inter- 
atomic transfer. The fact that water may be boiled in an 
inclined tube, while ice remains at the bottom, in no way 
affects this truth. The conduction proceeds downward all 
the time, and if the process be continved the ice will thaw 
and finelly boil with the water above ‘t. Any other sup- 
position is indeed inadmissable, although in a popular 
error as to the conducting properties cf water, Mr, Wil- 
liams finds a fulcrum on which to hoist his bulky fallacy. 
On pp. 45 and 119 of the first edition of his book, and on 
pp. 49 and 123 of the second editioa, he attempts, with 
remarkably ricketty reasoning, to show that because the 
water is a (supposed) nen-eciuductor, therefore it can 
receive no heat from the steam when diffused among it. 
“Our great lexicographer” is quoted to the effect that 
“giving is a relative action, and requires a correlative to 
answer it,” and thus an inability to conduct heat involves 
a like inability to receive or absorb heat. Just so; if 
water were, indeed, a non-conductor of heat the formation 
of steam would be impossible, since the heat necessary to 
its conversion could not be absorbed at all. The argument, 
therefore, while grossly faulty in its premises, completely 
overthrows Mr. Williams if admitted, for if an atom of 
water cannot receive heat from steam, by what exception 
“anit receive heat from anything else? Itis perfectly well 
known that water may be made to boil by the injection of 
hot air among it. Water will indeed receive heat from 
heated matter of whatever kind. 

According to Dalton, and according to the Atomic 
Theory, as also we may say, according to common sense, 
ali palpable matter, at least, consists of solid nuclei, 
among which a constant force of mutual attraction always 
exists, and among which also, when heat is present, a 
counter force of repulsion exists. While the force 
of attraction prevails, the matter will remain a 
solid. When, by the accession of more heat, the re- 
pulsive force can cope with the attractive power, the par- 
ticles will, through a brief range of temperature, have 
the liquid form, but, upon the reception of a still further 


| amount of heat, the repulsive force predominates, and they 
| are held at certain distances apart. 


The atoms themselves, 
so far as we can conceive them, are always solid—never 
liquid, never vaporous. It is only a collection of atoms 
which can form a liquid or a vapour, and Dalton pointed 
out that water was “more liquid” at say 212 deg. than at 
any lower temperature. Ice may have any temperature 
below 32 deg., it may be as cold as 100 deg. below zero, 
and, indeed, much colder. Steam may have any tempera- 
ture up to decomposition, and the separate gases may be 
heated afterwards to any extent. So water, within a 
moderate range of temperature, say from 32 deg. to the 
boiling point, may be heated, while retaining its condi- 
tion as a liquid. 

We have pointed out the chief impossibility which Mr. 
Williams accepts, and we might go over the whole list and 
recapitulate at least a dozen. A regard only for the 
patience of our readers forbids our going further. Start- 
ing out upon broad and correct ideas of the relations of 
heat and matter, it is easy to detect, sertatim, the points in 
which Mr. Williams has misapprehended his subject. 
Time, in any case, will pronounce upon his doctrines, and 
those who would reserve their opinion may safely wait, if 
they cannot at once see the fallacy upon which the whole 
notion of the diffusion of steam in water rests. Nothing 
but the respect due to the author of a work so meritorious 
as the “ Combustion of Coal” would justify such an extended 
notice of the erroneous but ingenious speculations under 
review. 


COAST DEFENCES. 


WE learn, on the best authority, that the conclusions to which we 
came last week are the conclusions at which the Government also 
have arrived in reference to iron as applied to coast fortifications. 
There is no doubt in the minds of men of distinguished position in 
the Government, and high in authority at the War Office, that, 
* Embedded in masonry, and more securely stayed together thanfhas 
hitherto been attempted, a 10-in. embrasure would form a more 
formidable protection to gunners than any ordinary (or even 
And there is reason to conelude 
that the Government will soon take steps to have iron embrasures 
applied to certain of our coast fortifications. Tests that have taken 
place since those referred to in this place last week have confirmed 
the views previously entertained of the superiority of iron over 
granite for all the purposes of coast defence to which it can be 
applied. The more recent experiments have not altered the views of 
the Government in the inability of the iron-master to produce 
a collection of bars for coast defences, or a number of plates 
as shields for the sides of our ships which shall be imper- 
vious to the extraordinarily destructive weapon with which 
modern science has armed our artillerymen, when that weapon is 
used at a comparatively short range. But the later experiments 
have demonstrated to those persons who are responsible to the 
country for the protection of our shores that no amount of pounding 
at any ordinary range with the heaviest smooth bore guns will be 
other than harmless to a 10in. iron embrasure of the description 
which Messrs. G. B. Thorneycroft and Co., for instance, have pro- 
duced. There would seem to be a considerable amount of confusion 
in the public mind relative to the experiments that have lately been 
made. By most persons it is not borne in mind that some of the 
experiments have been tried upon a number of bars of iron rolled to 





a certain pattern, and so attached together as when erected to pre- 
sent, to a distant observer, somewhat the appearance of a fence of 
massive planks of timber; whilst the other essays have been insti- 
tuted into the capability of the resistance of plates of iron in pro-” 
portion to their thickness, and the quality of the material of 
which they may be produced. The tests to which iron plates 
were submitted, on the 11th inst., in Porchester Creek, showed 
to the Iron Plate Committee who were present how powerful a 
shield certain heavy iron plates may become to our timber-framed 
vessels, even when exposed to the fire of a 95 ewt. 68-pounder 
smooth-bore gun at 200 yards range, with a charge of 16 Ib. of 
powder. Whilst, however, many descriptions of armour-plates 
experimented upon prior to the trial of Messrs. Beale’s heavy plates 
have been frightfully smashed by the solid shot of the old style 
artillery, the iron bars, when constructed as embrasures, of the 
description we have indicated, have laughed at the fiercest attacks of 
the heaviest ammunition of the time-honoured smooth-bore. Cast 
iron shots, propelled with all the force of 16 lb. of gunpowder, have 
rushed against the Thorneycroft embrasures only to be dashed to 
pieces, as though they had been merely a monster ball of brittle 
pottery. And we have seen an equally weighty shot, made entirely 
of wrought iron, that after coming plump against the battery dropped 
off innocuous to the embrasure, but with one of its own hemispheres 
flattened and retaining the impression of the jointing of the bars, as 
though the ball had been of the same pottery in its plastic state. 









Tne Corton Surrty Question.--The very lowest American cotton 
when cleaned, is far more suitable to the wants of the English 
spinner than the Indian cotton ; and the consequence is, that whilst 
India supplies the continent with 600,000 bales, in Great Britain 
we only consume 173,000; so that if the Russian, German, and 
Swede had not come in to take this cotton away we should have 
had more than 400,000 Indian bales piled up in the warehouses of 
Liverpool indicative of their unsuitability to the great proportion of 
our consumers. And this fact was not only apparent last year, but 
the same has been the case for the last six years. 

Tue StanpepGe AND WoopuHeEAD TuNNELS.—A iate number of the 
Huddersfield Chronicle, in noticing the death at Marsden, of Mr. 
Thomas Nicholson, the contractor for the Standedge tunnel, as he 
was, also, a sub-contractor for the great tunnel at Woodhead, gives 
the following particulars :—* Mr. Thomas Nicholson was in early 
life a common labourer, and instead of being ashamed of his humble 
origin, as too many men are, he frequently referred to it with frank 
and manly candour. While young he was a labourer on the first 
English railway ever made, the Stockton and Darlington; and he 
was also employed as a workman during the erection of the present 
London Bridge. He afterwards executed several contracts; and, 
advancing step by step, eventually became a comparatively large 
sub-contractor in making the railway tunnel at Woodhead. He had 
sexreely completed his contract at Woodhead when he became the sole 
contractor for the Standedge tunnel, at Marsden, on the line of rail- 
way between Huddersfield and Manchester. Some authentic par- 
ticulars, never before made public, regarding this his greatest 
work, and on which his fame as a contractor will rest, will, it is 
believed, be found of general interest. Mr. Nicholson had the 
remarkable fortune of being engaged in the construction of 
the two longest railway tunnels in the world—those of Woodhead 
and Standedge. An erroneous impression is prevalent, that the 
former is the longest in England, and this is stated as a fact in the 
last edition of that high authority, the “ Encyclopedia Britannica.” 
The truth, however, is, that the Woodhead tunnel is only 3 miles 
and 20 yards long, while the length of the Standedge tunnel is 3 miles 
and 66 yards, the latter being 46 yards longer than the former. It 
should be added, that the canal tunnel extends parallel with the 
Standedge railway tunnel, and is the longer of the two, being 3 miles 
and 267 yards, so that the longest railway tunnel in England, and 
also, probably, the longest canal tunnel have been cut side by side, 
beneath the Standedge hills. (It may be mentioned in a parenthesis, 
that the elevation of the canal tunnel is loftier than any other canal 
tunnel in the kingdom, being 656ft. above the level of the: sea.) 
Mr. Nicholson, having previously completed the necessary preliminary 
preparations, commenced excavating for the Standedge tunnel on the 
Ist of November, 1846, and completed it on the Ist of November, 1848, 
having finished the large undertaking in the extraordinarily short 
space of exactly two years. The height of the tunnel, exclusive of 
the masonry, is 18ft.; its breadth 15ft.; the thickness of the 
masonry ranging from 18in. to upwards of 3ft. Besides having 
several engines at work, drawing the debris up the various shafts, 
40 boats were employed in conveying excavated material, which was 
taken to the boats through drift ways connecting the railway and 
canal tunnels. When the work was in full operation 1,953 men 
were employed by Mr. Nicholson at one time, this being the highest 
number. For blasting purposes 102 tons of gunpowder were con- 
sumed, at acost of £5,131; of gun cotton (then a new invention), 
168 lb., costing £29; and fuses amounting in valve to £698 were 
used. To give light to the men while at their work 150,798 1b. of 
candles were burnt, at an expense of £3,618; and to keep the 
engines in motion and warm the men 8,733 tons of coal were 
consumed; while for building purposes 2,535 tons of lime 
were used. Nine fatal accidents occurred during the progress of the 
works. ‘The cost of the tunnel was £171,003 3s. 3}d.; upon the ap- 
proaches Mr. Nicholson expended, £30,605, making a total of 
£201,608 12s. 33d. Mr. Nicholson had some dispute with the company 
about extra works, into the merits of which it is unnecessary to enter. 
Suffice it to say, that a work of such magnitude, satisfactorily 
executed, which it would have been hoped would have left him a 
moderate competency, according to his own statement, found 
Mr. Nicholson unfortunately a worse man in a pecuniary point of 
view at its conclusion than it found him at the beginning. The 
tunnel and the approaches combined are three and a-half miles in 
length, showing the cost per mile to be £53,428 1s. 2}d. Mr. Nichol- 
son was aman who, under a mild and unassuming exterior, pos- 
sessed a resolute will and great determination of character. He was 
shrewd and genial, without a spark of vanity. Though the want 
of a good education in early life was necessarily a serious drawback 
to his success, yet, as he was an acute observer, and had a reten- 
tive memory, he acquired a large fund of useful and valuable 
knowledge. He was easy of access, never ashamed to speak of 
his early hardships, struggles, and trials; and during his residence 
in Marsden he was respected by all grades of society. He 
removed from the village a few years and latterly 
resided at Tedbergh, where, on the 9th inst., he died, aged 
70 years. Mr. Nicholson's death was the result of an accident. He 
Was at a place called Ingleton, 17 miles from home, and as superin- 
tendent of a portion of the line in that neighbourhood, had gone to 
inspect a viaduct that was giving way. When within a short dis- 
tance of the place he saw,the ballast engine coming. The engineman 
gave the signal, which Mr. Nicholson mistook for a salute, not ob- 
serving that the engine hada train of wagons attached to it by a rope, 
and advancing on the line upon which he was walking. The buffer 
of the engine struck him on the shoulder and knocked him down, the 
wagons passing over his feet, crushing the toes of the right foot and 
the whole of the left foot to pieces. He was carefully conveyed 
home, where, under the careful treatment of Dr. Howitt, of Lan- 
caster (who was telegraphed for), the toes of the right foot were 
amputated, but he durst not amputate the left foot through fear that 
the patient would sink under the operation. Mr. Nicholson lingered 
for several days, uncomplainingly suffering the most excruciating 
pain. The continued loss of blood, and mortification of the left foot 
supervening, proved too much for the patient's strength, and on 
Thursday week he expired without struggle, leaving behind him a 
wife and family to deplore his loss. The sympathy expressed for 
the deceased gentleman by all classes for many miles round Sed- 
bergh was unbounded, for he had rendered himself universally 
respected in the neighbourhood. At the time of the accident he was 
in the enjoyment of good health and spirits, and indulging the 
pleasant anticipation of coming back again, and settling for life in 
this neighbourhood, where he had just obtained an appointment. 
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New Enorxe or War.—A distinguished Peninsular officer has 
lately produced a rifle battery, the operation of which we have 
witnessed, and from which, with the aid of three or four men only, 
an almost continuous discharge of bullets may be maintained. We 
are not at liberty to describe the details of the invention, but we may 
mention that it is a compact combination of a number of multi- 
chambered revolving fire-arms, all brought within the control of a 
single hand. The chambers may be loaded with remarkable 
expedition, and the battery ranged either vertically or horizontally, 





and that, too, while firing at intervals not exceeding half a second 
each. The whole is quite portable, and there is the advantage 
also of firing from a fixed rest. The distinguished author 


of the invention had abundant opportunitie Sy during the cam- 
paigns of the Great Duke, for observing the inefficiency of ordi- 
nary muskets as fired from the hand, as well as the great loss of 
time and waste of ammunition in loading. In the battery under 

notice the whole weight is hardly a hundredweight, whereas the 
single-barrelled rifles required to disch the same number of 
shots at a round would weigh considerably above half a ton, and 
require 120 men to “ work ” them. The cost of the rifles would 
exceed £300 and perhaps £400, whereas, judging for ourselves, we 
should not suppose the battery would cost above £100. The number 
of lives risked in working the battery would not exceed 
twentieth that required to handle the ordinary fire-arms of « «qual capa- 
city. Several eminent gun-makers, ine luding the firm of Messrs. Deane, 
Adams, and Co., have examined ms inve ution, and have, we under- 
stand, expressed their approval of its principle and action. For 
obvious reasons it is desirable tha our Government should secure 
this new and formidable addition to the resources of war, before 
other nations are able to learn its construction, and thus avail them- 
selves of its advantages. 

Sream axp Gotp Mininc.—A return recently la before the 
Parliament at Melbourne, by the Minister of Mines, shows the rapid 
progress made to the 31st of December last in applying steam and 
machinery to the production of gold in that colony. It shows that 
on the 3lst of December, 1860, there were 107.572 adult miners— 
viz., 60,874 Europeans and 28,100 Chinese e d in alluvial 
workings, and 18,070 Europeans and 28 Chinese engaged in quartz- 
mining. The number of steam engines ¢ mp loyed in alluvial work- 
ings for winding, pumping, } muddling, &e., was 294, amounting 
4,137-horse power. » were 3,957 horse- 

water-wheels, and 
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puddli machines, 
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20 steam ec ngzmnes, equé ul to 6,  696-horse power, 
158 whims, 6 water-wheel whips, and 40 horse-crn 
chines. The approximate oie of all this mining plant Sacistiaicitien 
at £1,259,660, po there are in the prine ipal towns in the mining 
districts manufactories of engines and machinery that ¢ mupete suc- 
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cessfully with those imported from England. Great as is the pro- 
gress shown by these figures in giving a character of all 
manency to the supply ef gold, now probable that 
the colony is about to enter on a still greater de- 
velopment of this source of wealth, the alluvial diggers 
having hitherto been kept idle for a large portion of the year by the 
want of water. Government are forming large reservoirs for 
collecting and storing rain on the various diggings, and « 
mining is likely to receive an in nnense impetus from the m 
experiments being made and patents claimed for improved meth 

of extracting the finer particles of gold from the debris, or tailing 
of quartz that have passed through the ordinary process: of 





erushing, washing, and amalgamatin 


Among those thus e - joyed 
is Mr. Porter, of Italian Gully, near 


Dallarat, who, being e me ved in 








to | 


quartz-crushing, announces that he has discovered that, by “1 lacing | 


76 1b. of quicksilver in the bottom of a retort, and then putting into 
it 225 Ib. of tailings, and placing the retort on the furnace until the 
quicksilver is vaporised, it is by this means brought into contact 
with all, even the most minute particles, while the loss of quie ksilver 
has been only 6 02. out of the 76 1b. placed in the retort. The result 








alleged to have been obtained in these comparatively small experi- | 


ments is, it is remarked, “so great that, if the same can be obtained 
on tons as is announced on ewts., it will be difficult to give an 
approximate estimate of the extent to which the production of gold 
will be carried in Victoria; for the great bulk a the « solony, from 

jallarat to 'T'wofold Bay, and from the banks of the Murray and 
Ovens rivers to the parallel of Melbourne, is one great goldfield of 
more or less richness. The immediate consequence at present is 
that quicksilver is all bought up at 2s. 14d. to 2s. 6d., and is now held 
for 3s. to 3s. 6d. 

Diskecarp or THE Laws or Heatra.—Mr. Simon, the medical 
officer of the Privy Council, has made his annual report on the pro- 
ceedings of the year 1860. One of the duties of the council, under 
the Public Health Act, is to institute special inquiries in cases of 
local outbreak of discase, and give advice to the authorities on the 
spot with a view to remedial and preventive measures, and this course 
was adopted last year in several instances where leaky drains and 
spools infecting both water and air induced or fed typhoid fever, 

geravated, in some cases, by defective ventilation in cottages with 
= ‘windows made not to open.” As an instance of what is still going 
on we take the case of Bedford, a town which has doubled its popu- 
lation within the last thirty years, and whose large school foundations 
make its healthiness a matter of unusual importance. Unhappily it 
s the autumnal habit in this town to suffer from typhoid fev 
every year there are about thirty deaths from fever and diarrhceal 
diseases, implying that some hundreds of persons are attacked by 
them more or less severely. The cause was not found at all difficult 
to ascertain. In the Valley of the Ouse, which flows through 
the town, there is a considerable deposit of porous alluvium, 
which contains soakage water—land water on its passage to the 
river; and it is this water that fills the wells of the town. But 
cesspools, unfortunately, are almost universal, and they are con- 
structed so that the liquid may soak aw: ty from them rapidly into 
the surrounding soil, a local Act “forbidding the drainage of any 
cesspool matter into the sewers.” The wells from which the in- 
habitants drink—mostly shallow—are frequeutly in close proximity 
to these cesspools. The sewers and drains, also, are described as 
not prope rly constructed, and in some instances of sewers at little 
depth foul liquid filters through them into the cellars of houses. In 
short, almost the entire system of sewers, drains, and ——- is 
one of percolation and saturation of the subsoil; and i almost 
impossib: je, with the liquid refuse of 13,000 people « i uitly pass- 
ing into such a limited body of water as in these few feet depth of 
gre avel, that any portion of the supply could escape more or less 
pollution, When bedford would be charitable “a cup of cold water” 
is certainly not the thing it should give aw: iy. Specimens taken 
from three different wells were examined b "vy Professor Miller, and 
he reported that they must have derived “from a 
largely contaminated with decaying animal matter.” Mr. Simon 
remarks that, to any one conversant with medical science, it 
ean only be matter of surp that Bedford has not suffered more 
severely from the diseases which de ‘pend on excremental infection 
of air and water; but the importance of the case de pends less upon 
the amount of illness that has been ac tually undergone than upon 
the danger still hanging over the population, that, under not im- 
probably circumstances, Bedford may suddenly become the seat of 
some very violent outbreak of disease. It is a striking example of 
the distance to which foul matter will travel through this porous sub- 
soil, that the water in some we lls 500ft. from the gasworks has been 
found so impreg gnated with soakage from gas-tar refuse as to be un- 
usable; and it must be remembered that injurious matters in solution 
in the liquid of cesspools are not removed by filtration through 
grave +], however br ight the water may become, and th: ittyp syhoid feve Yr, 
like malignant cholera, is one of th e great group: of diseases which 
infect the ground, Mr. Austin, the principal engineer of the Local 
Government Act Office, reports that nothing but a new and com- 
plete system of drainage and water supply will bring the town into 
a proper state, but that there would be no difficulty whatever in the 
execution of the works. Mr. Simon states that at Christmas last the 
Town Council had determined to appoint a committee of their body 
to report on the drainage of Bedford, but that no information had 
been received of the results of that measure. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 

409. WILLIAM Pippixe, Borough-road, Southwark, Surrey, “Improvements 
in envelopes and letters and in the mode of securing them, also in the 
seals or seal impressions, or wafers used for such purpose.”—Petition 
recorded 18th Februar. 

1347. WILLIAM Pracock Savage, Roxham, Downham, Norfolk, ‘‘ Improve- 
ments in reaping and mowing machines.” 

1348. Frances ANN Wuuirenkap, Whitehead’s-grove, Chelsea, Middlesex, 
“Tmprovements in treating cream or milk, and in obtaining butter and 
other products therefrom.” 

1349. Cuantes Garroop, Penge, 
and harrows.” 

1350. Joun Henry Jonmnson, Lincoln’s-inn-fields, London, 
in apparatus for reguls ating the pressure of gas.” 
Henri Girond, Paris. 

1351. Tuomas Youne Haut and Josrrn STockuky, Newcastle-upon-Tyne, 

“Improvements in apparatus for communicating signals, app licable to 
railw: wy trains and vehic les on land , and to vesse ls on water.” 

JAMES Rox ALD, * Improvements in machinery for the 

‘formed,’ or ‘ laid’ thread, twine, cord, line, 





Surrey, “Improvements in horse-rakes 
y, 


“Improvements 
—A communication from 








ALFRED BLAKE, “Russell place, 
ments in the process of brewing 
1355. Lovis Heinemann, Cannon-street West, London, “ An improved 

fastening for purses, reticules, bags, belts, bands, pocket books, cigar, 
iting, aad instrument cases, and other similar purposes.”—A communi- 
and Co., Offenbach, Germany.—Petitions re- 


Fitzroy-square, London, “ Improve- 








cation from Messrs. Stantz 
861. 


corded 30th May, 1 





Leeds, Yorkshire, “* Improvements in means or 
yaratus for finishing and drying thread, twine, cords, and ropes.” 
MicuarL Henry, Fleet-street, London, ‘ ‘Improvements in the manu- 
ture of shirt fronts, : and in producing fabrics or materials for the same.” 
A communication from Jean Henri Ajbigés, Boulevard St. Martin, Paris 
Witttam Hunrer, Glassiord-street, Glasgow, N.B., “* Improvements 
weaving. 
1359. Hven Boypk Mackay, Knockmore House, Ballymoney, Antrim, 
Ireland, ** Cleaning flax, separating the fibre from the straw, called a flax 
scutching machine 
1360. WintiAM Epwarp Grpe@r, Wellington-street, Strand, 
proved machinery or apparatus for cutting stone of every description. 
A communication from Pierre Martin, Lyons, ance. 
1361. Ricuarp AxcuiBaLD BRooMAN, Fleet-street, London, “ An improved 
apparatus to be applied to the shoes of horses and other shod animals to 







1358. 
in looms for 














London, “ Im- 











prevent them from slipping in frosty weather.”—A communication from 
Pierre Thiry, sen., Paris 
1362. Freperick TOLNAUSEN, Boulevard Bonne-Nouvelle, Paris, ‘ Improve- 





in revolving fire-arms.”—A commun 
wbrun, St. Etienne, France. 

2DWARD CHARLES H®aLey, Strand, London, 
ordnance -— fire-arms.” ’artly a communication from Charles 


ments 
Rue 


ication from Michel Javelle, 





136: 





“Improvements in 
Alger, 















Newhi » New York, U. 

1364. Eur PER HLARTN ALL, Ryde, Isle of Wight, ‘ An improvement in the 
manufacture of paper. 

1365. Groncr GLOVER, Queen- square, Westminster, “ Improvements in gas 


meters and pneumatomete rs. 

1366. PauL Cameron, Glasgow, Lanarkshire, N.B., ‘Improvements in 
instruments for measuring, indicating, and regulating the pressure or 
flow of liquids.” —Petiti:ns recorded Bist May, 1861. 

369. Monxtacuk WiGzeLL, Friars-green, Exeter, Devonshire, “ An improve- 
ment in the form of iron, steel, brass, copper, and other metallic alloy for 

















making nails, spikes, bolts, screws, and other similar driving articles, 
both plain and twiste 

1570, MictakL Burke, Liverpool, “Improvements in the manufacture of 
folding metallic chairs, bedsteads, and sofas, and other articles for sitting, 
lying, or reclining upon, a part of which improvements may also be 


of metallic furniture 
Lanarkshire 
is for cutting or dividing 


—— dl to other artick 
1371. HOMAS CORADINE, 
machine ‘y or apparat 

JP lates.” 

: RKovert WiLson, Liverpool, “ Improvements in anchors.” 

373. GrorGk Watson, Commercial-road, London, “ lmprovements in dis- 

engaging apparatuses for boats.” 

1374. Jacos TayLtor and Rosert Kive, 
machinery or apparatus for preparing 
to be np 

1375. Pavi GonpoLo, Boulevard St. Martin, Paris, “‘ An improved kneading 
machine.” 

1377. Howarti STANSFIELD, Back Drake-street, Rochdale, Lancashire, ‘‘ Im- 
provements in punching machines.” 

1379. Rovert Cuantes Ransome, Ipswich, Suffolk, “Improvements in 
reaping and mowing machines.”—A communication from Thomas 
Robinson, Elizabeth-street, Melbourne, Australia. 

1380. WILLIAM ALueKT Suerarp, Pall-mall, London, 
steam boilers.” 

1381. CHARLES GARROOD, 
and horse-hoes.” 

1382. WILLIAM ALBERT SHEPARD, 
obtaining products from coal, 
Petitions recorded 1st June, 1861. 

1384. WiLtiAM HAaRwoop, Stowmarket, 
and mowing machines.” 

1385. HERBERT ALLMAN, Bedford-row, London, ‘Certain improvements in 
the construction of castors for furniture.” 

1384. Hersert NeEwTon PENRicE, Witton House, near Norwich, Norfolk, 
“ Improvements in machinery for tunnelling and driving galleries through 
rock and other strata.” 

1387. Wituiam Ricuarp JEUNE, Fiower-terrace, Campbell-road, Bow, “ lin- 
provements in the manufacture of kamptulican.” 

1388. GrornGE BENJAMIN VAUGHAN ARBUCKLE, Charlton, Kent, “ Improve 
ments in armour-coating for ships, fortifications, and other structures.” 
1389. Joun TowL, Plumstead, Kent, ‘‘ Improvements in propelling vessels. 
1390. Joseru DaNiEL Daviner, City-terrace, Old-street-road, London, ‘ Im- 
provements in the construction of arches or other curved structures made 

of brick, stone, or other materials.” 

1391. OscaR Muck, South-street, Finsbury, London, ‘Improvements in 
machinery or apparatus for the manufacture of matches.”—A communica- 
tion from Ottman Walch, Paris.—Petitions recorded 3rd June, 1861. 

1395. StePHEN HARGREAVES and Rorert HoupEN, Helmshore, and Henry 
Hout, Newcharch, Lancashire, ‘* Improvements in machinery or apparatus 
for sizeing warps or yarns.” 

1398. JouUN MACKENESS STEVENSON, Prospect-place, Cheyne-walk, 
Middlesex, ‘‘ Improvements in the manufacture of boots and shoes. 

1399. Davip Witson Tuomas, Liverpool, *‘ Improvements applicable to 
centrifugal machines.”.—A communication from Jean Adolphe Leon, 
Upper Egypt. 

1400. WiLLIAM Reynoups FiLoyp, Commercial-road East, London, 
proved means of or apparatus for supporting knapsacks and pac! 

1401. Joun Fonrp, Thames lronworks, Blackwall, Middlesex,  Improve- 
ments in ships’ rudders.” 

1402. JAMES Lamp Hancock and FREDERICK LAMB HANcockK, Pentonville, 

mdon, “‘Improvements in imp lements for pulverising, ploughing, and 

grubbing land, and in applying motive power for working agricultural 
impleme nts, parts of which improvements are applicable to condensing 
engines.’ 

1403. Josern HuLME Houpswortn, Wakefield, Yorkshire, ‘‘ An improve- 
ment in preparing, ‘ crabbing,’ or finishing piece goods, and improvements 
in machinery employed there in.” 

1404. Anson Hupeenn, Salisbury-street, Westminster, “An improved appa 
ratus to be used in washing clothes and other articles.” 


N.B., “ Improvements in 
metal or other sheets or 


Glasyow, 








Oldham, “Improvements in 
cotton or other fibrous materials 





“Improvements in 
Penge, Surrey, ‘‘ Improvements in cultivators 


Pall-mall, London, ~ improvements in in 
and in apparatus employed therein.” 


Suffolk, “ Improvements in reaping 


Chelsea 


” 





An im- 











1405. ANSON HUBBELL, Salisbury-street, Westminster, ‘* An improvement in 
churns.” 
1406, Hemricn Gorrties Bernard Rorper, Silvertown, Essex, “ An im- 


provement in the manufacture of insulators for telegraphic wires, and in 
materials and machinery for coating telegraphic wires.” 

14 7. SamveL STanprast, Hackney, Middlesex, ‘* An improved composition 
for building to be used in substitution for brick and stone, and an im- 
proved method of constructing walls and roofs for houses and other 
purposes.” 

1408. Joun ANDREW VAN Braam, New York, U.S , “Improvements in con- 
structing the barrels of fire-arms and naan ‘and in fire-arms.” 

1409. Joun ALLiN WituiaMs, Baydon, Wiltshire, ‘ Improv eme nts 
machinery or implements for “cultivating land by steam power.” 

1410. Heiwkicn Lupwie Burr, Osnabrack, Hanover, * Improvements in the 
treatment of fatty and oily ‘matters 

1411. EpwaRD CHARLES STANFORD, Worthing, Sussex, 
obtaining products from sea-weeds.”—Petitions recorded 4th June, 


“Tmprovements in 
1561. 


1414. Epmunp Situ, Hamburg, “ Improvements in wet gas-meters 
1416. OLivern CuarMAan, Clerkenwell, London, ** An improved dressing and 
writing case.” —Petitions recorded 5th June, 1561. 





Patents on which the Stamp Duty of £50 has been Paid. 
1333. Georcr ToMLINSON BousFieLp, Loughborough Park, Brixton, Surrey. 
—A communication from Daniel Barnum, Jersey, Hudson, New Jersey, 
U.S.—Dated 11th June, 1858. 
1338. WiuiaAM CLARK, Chancery-lane, 





London.—A communication from 


Auguste Alexandre de Villeneuve and Camille Georges Beaury, Paris.— 
Dated 12th June, 1858. 
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1341. JAMES HappEn Youna, Great College-street, Camden-town, Middlesex. 
—Dated 14th June, 1858. 

1346. Joun Henry Jounsox, Lincoln’s-inn-fields, London.—A communica- 
—_ from Eli W. Blake, Newhaven, Connecticut, U.S.—Dated 14th June, 
858. 

1351. Grorgk Apsukap, Staley New Mills, Staleybridge, 
15th June, 1858. 








Cheshire. —Dated 


13: = WittiaAm Davis, Loveday-street, Birmingham.—Dated 10th June, 
858. 
1386. Ross Winans and Tuomas WinANs, Baltimore, Maryland, U.S.— 


Dated 19th June, 185s. 
1387. Ross Winans and Tuomas WuiNANs, Baltimore, 
Dated 19th June, 1858. 


Maryland, U.S.— 


1388. Ross Winans and Tuomas WINANS, Baltimore, Maryland, U.S.— 
Dated 19th June, 1858. ? 
1389. Ross Winans and Ttiomas Winans, Baltimore, Maryland, U.S.— 


Dated 19th June, 185s. 
1395. Ricnany ARciiBbALD Broom an, Fleet-street, London.—A communica- 
tion from Messrs, Légé and Pironnet.—Dated 2st June, 1858 





1348, CHARLES ConsTANT Joseri Gurrroy, Lille, France. —Dated 15th June, 
18538. 

1357. Joun Rupery and Tuomas Warwick, Birmingham.—Dated 15th June, 
1858. 

1359. Gronak ToMLINSON Bousrietp, Loughborough Park, Brixton, Surrey. 
A co unication.—Dated 16th Jue, 1858. 

1491. Josian Latimerk CLARK, Adelaide-road, Haverstock-hill, Middlesex.— 
Dated 2nd July, 1858. 

1528, Joskru Dope Weston, Stour-valley Ironworks, West Bromwich, 





Staffordshire.—Dated 7th July, 1858. 





Patents on which the Stamp Duty of £100 has been Paid. 
1307. Tuomas MAnA Feit, King William-strect, and Witaiam Cooke, 
Curzon-street, St. George’s, Hanover-square, London,—Dated 16th June, 
1854. 


1324. JouN ALLIN WILLIAMS, Baydon, Wiltshire.—Dated 17th June, 1854. 





1317. Davin Lowe, Leicester.—Dated 16th June, 1854. 
Notices to Proceed. 
3175. Groner DopMAN and WiiAM BeLinousr, Rochdale, Lancashire, 





* Improvements in hoists.”—Petition recorded 27th December, 1860. 

Joun Leewine, North Holme Mill, Bradford, Yorkshire, ‘* Improve- 

"—Petition recorded Sth February, 1861. 

304. AboLrik DReVELLE, Manchester, ‘Improvements in m 
apparatus for folding and measuring woven or textile fabri 
other materials, and for introducing cards into the folds 
press.” 

308. CnaARLES Wentwortn Fornks, Southampton, “An improvement in 
rests for rifles and other small arms,”—/¢ditions recorded 6th February, 
1861. 

314, Apoirut 
ormamenting woven fabrics, 
recorded Sth February, 1861. 

331. JAMES Hieoins and THomas ScuorimeLy Warrworti 
“Improvements in machinery or apparatus for pre 
other fibrous materials for spinning.” 

Joun Lockwoop, Dudley-hill, near Bradford, Yorkshire, * Improve- 
ments in healds for weaving fibrous materials, and in machinery for 
making the same. 

335. AvausTUs LeIDEMANN and Trmopore LANG, Newcastle-upon-Tyne, 
“The manufacture of sub or oxi-sulphate of lead.”—A communication 
from Ludwig Bramlen, New York, U.58.—Petitions recorded Oth February, 
1861. 

. Marc ANTOINE FRANCOIS Mennons, Rue de l’Echiquier, Paris, “ Im- 

provements in te construction of steam generators employed for heating, 


301. 
ments in looms 







inery or 
paper, and 
muly for the 





DREVELLE, Manchester, ‘‘ Improvements in embroidering or 


felts, or other similar materials.”—Petition 





uford, Lancashire, 
airing cotton, and 











drying, evaporating, and other purposes,”"—A communication from 
Julien Pr: vet, Paris. 
344. HENRY BAKER, Glasgow, Lanarkshire,| N.B., “Improvements in the 





manufacture of lucifer m 
347 


ches, 
RichaARD ARCHIBALD BroomaNn, Fleet-street, 
ames oe in order to manufacture paper 





London, “ Tres 
A communic 


ing the 
ion from 








Mes lichel, Chominot, and Picard, Marseilles. —Petitions recorded 11th 
Febi wary , ISL. 
356. Wittiam Conrert, Clayton, near Manchester, “Improvements in the 


arrangement and construction of puddling and heating furnaces employed 
in the manufacture of iron and steel.”—Petition recorded 12th February, 
ISGL. 

360. Wia1amM Brown, Edgar-place, James-street, Mile-end, Middlesex, 
“Improvements in the manufacture of frames suitable for containing 
photographie and other portraits and pictures.” 

872. WituiAM Rowerts, Millwall, Poplar, Middlesex, “‘ Improvements in 
portable or fire-pumps, and apparatus connected therewith,” 

374. ApranaAM Ruirity, Bridge-street, Blackfriars, and Wiia4AM Henry 
Stevenson, Duke-street, Adelphi, London, ** Improvements in the method 
of manufacturing, and in the mode of constructing and forming pistons 
and piston-rods.”—Petitione recorded 13th February, 1861. 

884. Georerk JAMES Wainwnicut, CuarLes Timoruy Brapnury, and Joun 
Lawtox, Dukinfield, Cheshire, * Improvements in machinery or appa 
ratus for roving, slubbing, or spinning cotton and other fibrous materials.” 

387. ALLEN Senior, Dumfries, N.B., “‘ Improvements in looms for weaving.” 
—Petitions recorded 15th February, 1861. 

391. Ernest Henry Barre and Cuartes MAry-Josern BLonpEL, Nantes, 
Loire Inférieure, France, “The manufacture of paper from a pulp 
obtained from wood, and ‘all other vegetable produce of a woody nature, 
by means of the isolation of the cellular fibres. 

James Horn, High-street, Whitechapel, London, ‘‘ Improvements in 
pt. -- ry or apparatus for the manufacture of bitumenised paper pipes 
and other similar articles.”—Petition recorded 16th February, 1861. 

397. Roserr Orrorp, jun., Wells-street, Oxford-street, London, ** Improve- 
ments in the adaptation of india-rubber and the compounds thereof to 
various parts of public and private carriages or vehicles.”— Petition re- 
corded Isth February, 1861. 

405. Joun Henry Brier.y, 
for belts, bands, or straps, or for improvements containe 
Petition recorded 19th February, 1801. 

493. RicwarD ArciHIBALD BroomMan, Fleet-street, London, ‘‘ Improved 
materials for and improvements in the manufacture of sugar moulds.”— 
A communication from ot Emile André and Co., Clichy, Paris. 
Petition recorded 26th Febvuary, 1861. 

505. Freperick Ransome, Ipsw ten, Suffolk, “ Improvements in the manu- 
facture of artificial stone and cement.’ "Petition recorded 27th February, 
1861. 

565. WittiAmM Epwarp Newton, Cnancery-lane, London, “ An improved 
fastening for buttons, studs, breast-pins, brooches, and other articles.”— 
A communication from W. Kuplenschmidt, New York, U.S.—Petition 
recorded 5th March, 1861. 

707. MARc ANTOINE FRANCOIS MrENNoNS, Rue de l’Echiquier, Paris, ‘‘ Im- 
provements in gas stop-cocks,”"—A communication from Messrs. A. 
Massey, G. Jullien, and EK. Jullien, Paris. —Petition recorded 21st March, 
lsél. 

929. Frepenick Moron Even, Hare-court, Temple, London, “ An improved 
method of manufacturing silicate of lime or hydraulic cement,”—Petition 
recorded 16th April, 1861. 

1047. Cuan es Joux Hi, Coventry, Warwickshire, “‘ Improvements in the 
dials of watches and clocks.”—Petition recorded 20th April, ° 

1071. James Masnu, Manchester, “Improvements in steam engines.”— 
Petition recorded 29th April, 1361. 

1141. Ricuarp ArcuiBaLp Brooman, Fleet-street, London, “ The manufac- 
ture of chreads, cords, fabrics, felt, and pulp from the hop plant.”—-A 
communication from Barthelemy Picard, Nancy, France.—Petition re- 
corded 6th May, 1861. 

1154. Joun Hexry Jonson, Lincoln’s-inn-fields, London, “ An improve- 
ment or improvements in buttons for yarments or other purposes," —A. 
communication from George Meacham, New York, U.S.—Petition recorded 
7te May, 1-61. 

WiILLiAM Hesxry Toorn, Rhodeswell-road, Middlesex, “‘ Improvements 
in machinery or apparatus for reducing vegetable substances to a finely 
divided state, part of which improvements may also be employed for 
sifting or separating the fine from the coarse particles of other sub- 
stances.”—Petition vecorded 11th May, 1861. 

1264. AncuipaLp TuRNER, Leicester, “ Improvements in the manufacture of 
elastic fabrics.”—Petition recorded 17th May, 1861. 

1288. OSWALD Parencovel and LAURENZ lanatTz LenMANN, Blackfriars-road, 
London, “Improvements in propelling vessels, and in apparatus for the 

."—Petition recorded 20th May, 1861. 

ALLMAN, Bedford-row, London, “‘Certain improvements in 

"— Petition recorded 3rd June, 1861, 




















Aldermanbury, London, “ A clasp or fastener 
therein.”— 
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1385. HERBERT ' 
the construction of castors for furniture.” 





And notice is hereby given, thatall persons having an interest in opposin, 
any one of such applications are at liberty to leave particulars in writing 
their objections to such application, at the said Office of the ¢ Commissioners, 
within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued, 
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Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 4s. must be remitted by 
post-office order, made pay able to ) hie at the Post- -office, High Holborn, 


Mr. Bennett Woodcroft, Great 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty’s Commissioners of Patents. 





Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Xe. 


2912. J. Smerucurst, Guide Bridge, Lancashive, ‘ Inprovements in slide valve 
Jor steam engines, and Jor other purposes where slide valves are used.” — 
Dated 27th Noveuber, 1360. 

The nature of thisinvention consists in making the slide valve hollow, and 
in admitting the steam into the interior of the valve, from whence it passes 
through the admission ports into the cylinder; the face of the valve 
working against the valve seating ismade with a recess or chamber in the 
ordinary manner for the escape of the exhaust steam. The openings 
through which the steam enters the valve and passes to the admission 
ports are of about the same area as the working faces of the valve and the 
exhaust port, by which means the pressure of steam may be regulated so as 
to give any required pressure to the valve against the seating In some 
cases it may be necessary to admit steam outside the valve by a reducing or 
other additional valve ; the steam so admitted can be shut off when.required, 
or a weight may be added to the valve.—Not proceeded with. 


2919. D. MaRDLE, Commercial-voad Eust, London, * Steam engines.”—Dated 
28th November, 1860, 

This invention relates to an arrangement of parts of steam engines in 
which the high pressure steam, before being admitted to the large or expand- 
ing cylinder, is first admitted to one of two high pressure cylinders, these 
three cylinders being so combined and arranged that the large or expanding 
cylinder makes two strokes for each stroke of either of the high pressure 
cylinders, which may be readily effected by coupling the crank shaft of the 
high pressure cylinders with the crank shaft of the low pressure cylinder 
by means of wheel gearing or otherwise.— Not proceeded with. 

2928. Sin J. T. Bernunt, Paris, ‘* Production of motive power by application 
of the dead weight of Liquids.” — Dated 20th November, 1860. 

This invention consists in applying to the production of motive power the 
dead weight of liquids contained in recipients of any desired form, sus- 
pended at each extremity of a balance beam, or otherwise equipoised, and 
acting by direct pressure on driving pistons.—Not proceeded with, 

2931. W. Dar ey, Bishop Bridge, Market Rasen, Lincoln, “ Portable steam 
engines.” —Dated 29th November, 1860. 

These improvements relate, First, to giving facility for the turning of the 
fore wheels, For this purpose the axle of each of the fore wheels is carried 
by a separate upright shaft, and upon each of these upright shafts is fixed a 
segment of teeth taken into by a screw wheel, and these have simultaneous 
motion given to them in the direction desired from a main axis. Secondly, 
the improvements have for their object means for adjusting the level of the 
boiler when moving or standing on uneven ground. For this purpose the 
fore end of the boiler is suspended by screw connections from the fore axle 
or axles, in such manner that, by turning one part of the screw connection 
n one direction, that end of the boiler will be raised, whilst from the oppo- 
site direction the boiler will be lowered at that end; and the inventor 
prefers to suspend the fore end of the boiler by the screw connection from 
wring sustained by the fore axle or axles. By these means facility will 
be given for the use of the engine either as a traction or as a stationary 
engine for agricultural purposes,—.Vot proceeded with, 

2047. A. Jackson, Liverpool “ Generating steam.”—Dated 1st December, 1860. 

This invention consists in the novel application, use, and adaptation, of 
ordinary coal or cannel gas, or any other inflammable gas in combination 
with atmospheric air, to the purpose of heating the water in a chamber or 
boiler to evolve steam when combined with a steam engine. 


CLass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fitting Ws, Sailing Vessels, Boats, Carriag ges, Carts, Har- 
ness, Sc. 

2022. J. Reeves, Brooklyn, New York, U.S., 

1860, 

The inventor proposes placing stays or braces across the ship’s hull 
diagonally from the top sides of the ship down to the bottom, the said stays 
or braces crossing each other ; H and they may be either of timber secured by 
ates and bolts, or of iron, in which case they may be fitted with twin 
buckles so as to tighten or slacken the braces as may be required. In steam 
vessels he proposes placing a pair of the before-mentioned stays or braces 
close to the bulkh vad of the engine room, and another pair close to the 
bulkhead of the boilers ; between the boilers and engines should be set one 
or more pairs of the maid stays, and which, if made of iron and fitted with 
twin buckles, can be removed and be replaced at pleasure.—Not procecded 
with. 

2930. H. Hinrscn, Berlin, ‘ Sevew propellers." —Dated 29th November, 1860, 
This invention cannot be described without reference to the drawings. 

2932. R. Orronn, jun., Wells-stveet, Oxford-street, London, “* The adaptation of 

india-rubber and compounds thereof to wheels.”—Dated 29th November, 
1860, 

There are two kinds of vulcanised india-rubber already well known to 
manufacture, one of which is soft and elastic, the other commonly known as 
hard or vuleanite. It is also known that these two kinds of material will 
chemically unite in the process of vuleanisation, and the present invention 
consists in adapting this united compound to the purposes mentioned in the 
title, the hard rubber forming the groundwork, and the soft or elastic 
material forming the outer surface. 

2940. G. Parsons, Martock, Somersetshire,  Wheels.”—ated 30th November, 


























“ Ships.” —Dated 28th Novenber, 

















1860. 

This present invention is chiefly for improvements upon a former inven- 
tion, for which letters patent for Great Britain were granted to the present 
patentee the 3rd September, 1859 (No, 2018). First, then, instead of casting 
a ring on the outer ends of the spokes, the patentee connects the outer ends 
of the spokes to the felloe by means of shoes made of cast or wrought metal, 
and formed with a socket at front and at back to fit the inside of the felloe, 
and with overhanging sides between which the felloe is placed. The outer 
ends of the spokes may be threaded, and the inside of the sockets correspond- 
ingly threaded, and the parts may be united by screwing. The threaded 
ends of the spokes may terminate in the shoe, or they may be extended 
through the shoe and felloe, and may be secured by a countersunk nut ; or 
the outer ends of the spokes may be fixed in the sockets 0° the shoes by 
welding, or by casting, or otherwise. If found necessary the shoes may be 
secured in their positions on the felloe by screws, bolis, or rivets, but the 
patentee has found that the shrinking of the tyre on the wocden felloe in 
the ordinary manner is sufficient to retain the shoes in their p! He 
prefers that the nave be of the construction described in the specification of 
his patent before referred to, and that the spokes, when of wrought metal, 
be affixed thereto in manner therein set forth ; but the nave may be other- 
wise constructed, and the spokes may be of wood, in which case the ** shoes” 
hereinbefore mentioned, for the reception of the outer ends of the spokes, 
must have the inside of the sockets shaped and formed to correspond to the 
form of the outer ends of the spokes, so that they may fit into the sockets, 
2946. H. Greaves, Abingdon-strect, Westminster, * Laprovenents in th 

struction of railways, tramways, aud in vehicles to run thereon,” 
lst December, 1860 

These improvements in railways and tramways have relation to that class 
of railways and tramways suitable for the street traftic of towns, as well as 
for public roads, and consist in the combination of a flush rail of fixed 
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some cases he employs timber sleepers of much greater depth than the rail, 
and inserts between them beneath the rail a metal or other pipe, which may 
be used for any desirable purpose, at the same time giving great vertical 
strength and stiffness to the rail. The improvements in vehicles to run on 
the before-named railways and tramways consist in applying, in addition to 
the ordinary wheels, two or more guides of suitable form mounted in suit- 
able frames, and so attached to the body of the vehicle that, by simply 
depressing or raising them, the vehicle may be at pleasure confined to and 
guided by the rail of fixed gauge, or may be at liberty to leave the track. 


Crass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
Blackburn, “ Power-looms for weaving.”—Dated 23rd No- 





2872. J. Couper, 
vember, 1860 
This invention frelates to that portion of the power-loom known as the 
shedding motion, by which the healds are actuated, and consists in a novel 
arrangement of mechanism for effecting such motion. Upon the tappet- 
shaft, or other convenient part of the loom, a crank is applied, which, as it 
rotates, gives motion by means of a connecting rod and another crank or 
arm to a pulley or drum heart-shaped eccentric or otherwise, to which the 
heald bands or straps are attached, so that, as the crank on the tappet-shaft 
rotates, an oscillating movement is given to the said drum or pulley, and 
the healds are alternately raised and lowered, and the shedding of the warp 
is thereby effected, one pulley working each pair of healds without the 
employment of treddles —Not proceeded with, 
2877. Tyop and R. Bercu, Poultry, London, 
vember, 1s6u. 

This invention consists in a peculiar means of weaving double stay cloth, 
with the ‘requisite hollow spaces for receiving the bone, steel, and other 
fillings, together with a lining or interior surface produced of wood, whilst 
the requisite strength of the two fabrics is obtained by using two warps, 
composed of linen, cotton, or other vegetable fibre, the inner of the two 
fabrics being wefted with woollen or worsted yarn, and when preferred both 
the back and the front warps may be wefted with woollen or worsted yarn.— 
Not proceeded with. 

2878. T. GAMBLE and E. Eis, Nottingham, 
looped fabrics.” —Dated 23rd Novenber, 1860. 

For the purposes of this invention two sets of needles or instruments 
having eyes near their ends are used, and each needle may carry a thread. 
These needles or instruments may each be made with a bend near its end, 
in order that the thread may at that part stand across the bend, and admit 
of the point of one of the opposite set of needles or instruments passing 
between the first mentioned needle or instrument and its thread. Or the 
needles or instruments may be otherwise formed or worked so as to facilitate 
the points of one set of needles or instruments passing between the other 
set of instruments or needles and their threads, Or the needles or instru- 
ments of the two sets may be straight, and have points or other instruments 
to separate the respective threads from their needles or instruments, so as 
to facilitate the passage of the points of one set of needles or instruments 
between the threads and the needles or instruments of the other set. The 
object of this arrangement is that the two sets of needles or instruments 
may be alternately looped into each other, and in such manner that, so long 
as the same needles or instruments of one set work with the same needles 
or instruments of the other set, they will produce a series of unconnected 
looped pillars, each composed of the threads of two needles or instruments 
linked or looped together ; and, further, when the sets of needles or instru- 
ments are shogyed, or moved so as to change the relative positions of the 
needles or instruments of one set in respect to the other set of needles or 
instruments, then the pillars will be connected together into a fabric, the 
nature of which will depend on the order and extent of such shogging 
motions, 

2883. R. Harrison and G. Tayior, Bacup, “ Apparatus for preparing cotton, 
e., for spinning.” —Dated 24th November, 1869, 

This invention relates to the carding engine, and is designed for the pur- 
pose of stopping the delivering rollers which feed the card rollers, called the 
**licker-in ” or “ breaker,” when the said licker-in stops, so that the cotton 
or other fibrous substance may not be fed to the licker-in and accumulate 
before it, when from accidental causes it may happen to be stationary. The 
improvement consists in an arrangement of gearing to effect this object in 
connection with the driving gearing of the feeding rollers. Upon the 
“licker-in” card roller the patentees apply a worm-wheel, gearing with a 
worm upon a shaft provided with an arrangement of catch-boxes, and which 
is also in connection with the “side shaft” driving the feeding rollers, 
This side shaft is also provided with catch-boxes, and is so arranged that, 
when the ‘“‘licker-in” stops, the worm-shaft stops, and throws the catch: 
boxes out of r, Which communicate the driving motion to the feeding 
rollers, and ses the said rollers to stop and cease delivering the cotton 
until the “f boxes” are placed in gear again. 
£83. P. Darauvan, Lyons, France, “ Machinery used in the manufacture of 

silk and other sabri ."—Dated Mth November, 1860. 

This invention cannot be described without reference to the drawings. 

2802. J. W. Hapwes, Halifar, “ Taprovements in the treatment of silk 
waste, waste silk, or silken gibre, aud iu the manufacture of yarns and 
tissues from the same, whether alone or in adimicture with other materials.’ 
—Dated wth November, 1860. 

This invention consists of mixing in one or more of the processes for 
preparing fibrous materials to be spun (such as the scrubbing, carding, or 
drawing processes) of silk waste, waste silk, or other silken fibre of different 
colours, and suitable proportions of each colour, to produce mixed lines or 
compound tints in yarn or fabrics of an ornamental description. The tints 
or lines thus obtained are either regular and uniform, delicately clouded, 
mottled, or parti-coloured, according to the relative proportions of the 
various colours mixed together. The patentee also mixes or blends silk 
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Stay cloth.”’—Dated 





** Machinery for producing 








































| waste or waste silk with other materials in the manufacture of yarn or 


gauge with a cellular or reticulated cast iron tramplate, for the purpose of | 


accommodating the traffic of vehicles of varied gauge of wheels, and thus 
combining the advantages of the edge rail with those of the tramplate, and 
this is effected in some cases by casting the edge rail and tramplate in one 
piece, and in others by inserting a wrought iron or stee) rail in a groove 
prepared to receive it on the face of the tramplate, and sceured thereto by 
any suitable means. The patentee further combines with the before-named 
rail and tramplate, when desirable, one or more longitudinal sleepers of 
timber or metal, which he attaches thereto by a clamp or clamps and bolts 
and nuts, When he employs metal sleepers he prefers them in the form of 
pipes, through which fluids or gases may be conveyed, thus uniting strength 
and utility and forming an unyielding road. 
of the rail and plate he causes apertures to be made at intervals in the 
length of the plate, through which the ballast or other suitable material may 
be introduced and distributed beneath the plate without disturbing the 
av ing on either side of it. He likewise employs an edge rail of ordinary 

orm, in combination with longitudinal sleepers of timber ‘secured thereto by 
clumps and bolts, the bolts passing beneath and not through the rail. The 

unction of the iron rails he secures by thin metal fish-plates interposed 

tween the sleepers and the rails, which are so laid as to break joint. In 








To insure the perfect bedding | 


fabrics at any of the aforesaid processes of preparing fibrous materials to be 

spun; or he mixes them at one of the said processes, and repeats it at 

another, as will be found desirable in practice. 

2803. W. Pearson, W. Spur, and T. Samiti, Birstal, Yorkshire, “Looms for 
weaving woollens.”—Dated 26th Noventer, 1860 

This invention consists in means of operating the treadles for working the 
healds or heddles of woollen power looms, in such manner that a greater 
number of changes may be made, or more variety of figure or design in the 
fabric may be obtained, without the use of jacquards, and the changes 
effected with more facility than heretofore. For these purposes, instead of 
continuous motion, which is now given to the treading lappets by gear 
wheels, the patentees employ a star wheel and nogyin plate, by which they 

produce intermittent motion, and thereby obtain a greater number of treads 
. one revolution of the tappet shaft. They also make the nibs of the 
tappets portable or separate from the tappet-plates, and in suits suitable for 
one tread, two treads, and so on, whereby they may be readily changed for 
any desirable order of treading. 
2500. G. MACKENZIE, Paisley, avd J. Hamitton, Gla 
holders for textile materials.” —Dated 26th November, 1su0. 

This invention consists in making the bobbins or holders of clay, porce- 
lain, or any suitable fictile mate instead of wood, ivory, or other 
materials hitherto used in such manufacture. In making solid bobbins in 
this way they are simply moulded or turned in a lathe out of the clay or 
porcelain material, or whatever plastic material nay be employed. Or, 
instead of making them solid they may be made witha barrel or cylindrical 
centre piece with porcelain or clay ends attached. 

. T. Pare, Nottingham, “ Improvements in circular Srames for manufsac- 
tw ing glove aud othe r fabrics, and in apparatuses sor stitching and tinish- 
ing the singer ends of gloves, and for * gloves.” —Dated 27th 
November, 1260, 
This invention, as far 
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‘boarding 


as it relates to cireular frames, is for improvements 
on an invention for which letters patent were granted to the present 
inventor on the 17th January, 1 (No, 45). In order to produce a 
“tuck” or * knotted” fabric, for gloves and other purposes, the inventor 
lies to the head which carries the hooks a cam, which, upon every 
revolution of the head, acts upon a pin wheel, and causes it to turn to the 
extent of one pin or tooth, whereby one of two rollers or pulleys is made to 
act upon one set of levers round the head, and throw every alternate nook 
out of work, while on the next revolution of the head the other roller acts 
upon another set of levers, and throws the alternate hooks which were out 
of work into operation, while those which acted during the preceding revolu- 
tion of the head are put out of work. Another improvement consists in the 
construction of a loop wheel. Hitherto the loop wheels have been formed in 
one piece, but according to this invention they are constructed in two parts, 
and the parts pressed together by a spring. A slide is also used which can 
be driven forward when necessary to cause the separation of the two parts, 
to allow of the work being runon, Another improvement consists in a 
s of driving the ** taking back wheels.” For this purpose the inventor 
a ring of angular teeth round the head, and causes a set of teeth on 
the spindle of the taking back wheel to gear into the angular teeth, so that, 
on the head revolving, the necessary motion is imparted to the ** taking back 
wheel” through the teeth on its spindle. The improvements in apparatuses 
for stitching the ends of the fingers of gloves consist in the employment in 
stitching machines of a plate furnished with points on which the ends of the 
fingers are to be held while being stitched, and terminating at top in a 
circular toothed rack. A toothed quadrant works into the rack. Thus, 

while the stitching machine is at work, the toothed quadrant causes the 
glove finger end to move round in a curved direction with the rack plate, 

and have the requisite curved stitching applied to unite the ends; after 

being stitched the glove finger ends pass in and come under the action of a 
pair of curved shears, which remove all the material beyond the curved line 
of stitching. The improvements in apparatuses for ‘boarding ” gloves 
consists in adapting round a wheel or ring a series of frames, each frame 




























being intended to hold a single glove stretched in its board. The inventor 
places a stove at or about the centre of the wheel or ring, open all round; 
the frames are all caused to travel round the ring and keep the same side of 
the glove towards the centre, at about one-half of the circumference of the 
ring, when the frames are ‘caused to turn, and for the remainder of their 
course they present the opposite side of the glove towards the centre. 

2952. J. Ronaup, Liverpool, ** Machinery for the spinning of hemp, flax, dc.” 

—Dated 1st December, 1860. 

This invention has reference to a previous patent, dated 26th March, 1860 
(No, 777), and consists in placing the take up yarn bobbin longitudinally, 
in place of transversely, by mounting it loosely on a horizontal flyer spindle, 
which spindle may remain stationary or revolve with the rectangular frame 
which carries the transverse drawing roller axles, and so forth, and in 

carrying the yarn through a hole in the side of the driving pulley, and the 

enlarged bearing of the inner end of the revolving frame axle, and the nose 

of a flyer arm (or its mechanical equivalent) to the take up bobbin. 

2955. W. CLARK, Chancery-lane, London, “ Looms.”"—A communication.— 
Dated 1st December, 1860. 

This invention cannot be described without reference to the drawings. 
2936. T. CoLE, and D. GARDNER, Coventry, “ Loois for weaving ribbons, &c.” 

Dated 20th November, 1860. 

The usual method in weaving ribbons is to form one shed or opening in 
the warp for the ground, and afterwards to form another for the figure or 
facing upon the ground. This invention consists in applying levers and 
slots or shafts of wood, iron, or other suitable materials under the ordinary 
jacquard machines, so as to form two or more sheds or openings in the 
warp at the same time by means of extra length of tugs or double knotted 
leash, or strapping thread lifted by the aforesaid levers and slots, so that a 
figured ribbon, the figure on which is produced by the shute or the weft, can 
be made at a single motion or shute. Also two separate ribbons can be 
made in each space of the batten at the same time, or two ribbons can be 
woven together as one fabric. The invention may also be applied to looms 
where there is no jacquard machine, and to looms for wi eaving textile 
fabrics other than ribbons. 


CLass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 


Mills, &c. 


2920, H. Grarton, Chancery-lane, London, * The application of machinery 
to the cultivation of land. _Dited 28th 'N ovember, 1860, 

This invention relates to cultivating land by me: ans of a earrig uge, carrying 
its own motive power, of great breadth supported on either side by a series 
of, say, six, eight, ten, or more broad wheels, each series extending in a 
line over a considerable length of land on which they distribute the weight 
as equally as possible, all or nearly all of which are driven by the engine, 
other motive power, and so communicate motion to the machine or carriage 
—Not proceeded with. 

2921. H. Grarron, Chancery-lane, London, “ Machinery for cultivating land.” 
—Duted 28th Decaten 1860. 

This invention relates to the cultivation of land by means of a travelling 
carriage or carriages traversing over the ground on parallel lines or paths 
made by the wheels of the carriage itself, and consists in the application of 
air, fluid, or other elastic cushions or cases to the peripheries of the travel- 
ling wheels, which air or other elastic cushions may bear directly on the 
ground, or have endless lines of rails interposed, such endless railway being 
formed of india-rubber material or belting, or other flexible mz terial, hav- 
hoes of wood or other material applied on the exterior which take the 
ng on the ground, 

2938. J. Fry, Wrotham, near Sevenoaks, “ Mills for crushing and grinding 
grain, see's, dc.” —Dated 30th November, 1860. 

In the construction of these grinding mills the inventor proposes to make 
use of grinding surfaces which will not require the continual dressing of 
ordinary millstones. For this purpose he makes use of plates of iron, prefer- 
seyments, having oblong perforations or slots formed in their faces ; 
a back is fitted to this plate having studs cast upon it, which pass through 
the slots, and come flush with the face of the front or perforated plate ; the 
slots vary in size. The largest is near the centre, the others diminishing 
towards the circumference. The back and the perforated plate are secured 
together, the space between the edges being filled up with composition. 
The plates are fixed in a vertical position, and form the grinding mill. In 
forming the seed crushing mills he makes use of the iron rolls ordinarily 
adopted, but instead of having one roll pressing and turning on the driving 
or crushing wheel, he uses two, or three, or more, and by this means dimi- 
nishes greatly the friction on the bearing cf the driving roll, Both the 
grinding mill and crushing mill may be mounted upon and driven from the 
same axle, from which also, by means of pulleysand bands or other gear, he 
drives the feed roller of the crusher, and also an oil cake breaker placed 
under the main driving pulley.—Not™ proceeded with, 


























































Ciass 5.—BUILDING 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
Hlouse Fittings, Warming, Ventilating, &c. 
2862. R. Jonson, Dudley, “ Moulding articles of earthenware or porcelain.”— 
Dated 22nd November, 1860. 

When hollow articles of earthenware or porcelain are moulded from dry 
or partially dry clay by means of a die or mould and plunger, difficulty is in 
many cases experienced in consequence of the plunger in rising carrying 
some of the clay up with it, and so destroying or injuring the article. Ac- 
cording to this invention, in making a plunger for manufacturing hollow 
articles, in place of making the plunger in one piece of metal, as has been 
usual heretofore, the patentee makes the plunger of two parts; the interior 
or body of the plunger is made smaller in diameter than the article to be 
moulded, and it is made up to the full size by a ring of metal fitted into it. 
The body of the plunger is made conical, and the ring which fits over it is 
split at one side, so that it is expanded when it is forced on, and, in order 
that no space may be left between the two ends of the split ring, a feather 
is formed on the body of the plunger to close accurately this space. When 
an article is to be made with a compound plunger, such as above-described, 
the two parts are placed together, and the plunger is employed in all re- 
spects as the ordinary plunger is used, but when the plunger is to be with- 
drawn from the mould, the ring, by a suitable contrivance, is held down 
while the body is partly withdrawn ; the ring then immediately springs in 
and clears the articles, and is then easily withdrawn without injury. 

2866. J. VENABLES, Burslem, ‘* Ornamenting the surfaces of earthenware, dc.” 
—Dated 23rd November, 1860. 

For the purpose of ornamenting articles of earthenware, the patentee 
takes a plate or plates capable of being used in producing the intended 
ornament or ornaments, preferring to use metallic plates for that purpose. 
In lieu of engraving plates in the ordinary manner to obtain patterns for 
ornamenting earthenware, he causes each pattern to be cut through the 
wholesubstance of the plate. He lays a pattern plate prepared in this way upon 
the surface of a bat or other piece of prepared clay in the plastic state. The 
material to be used in forming the intended ornament he prefers should be 
in a plastic state, and it must be clay or some other material capable of 
adhering to the surface of the clay, and of bearing the action of the fire in 
a pottery kiln. 1t should also be of such a nature as to contract in the fire 
to the same extent as the ornamented article. The material used in form. 
ing an ornament may be ei her coloured or uncoloured, according to the 
effect intended to be produced, and when he colours the material he mixes 
it with a colouring matter which is capable of bearing the action of the fire, 
or which, when burnt, will produce the intended colour, He takes a por- 
tion of the material to be used in forming an ornament, and introduces it 
into the cut through pattern, or into each cut through pattern (if more than 
one) in the plate, and he rubs or presses the material down upon clay which 
is to receive the ornament, and into every part of the pattern cutting, so as 
to produce a layer of the ornamenting material of the same thickness as the 
plate, or nearly so, throughout the whole of the pattern cutting in the 
plate, and form a complete pattern upon the surface of the clay. During 
this process the pattern plate must be held securely down upon the surface 
of the piece of clay to be ornamented, so that there may be no space between 
the underside of the plate and the surface of the clay. In order to prevent 
the adhesion of the clay to the underside of a plate it may be convenient to 
throw over the surface of the clay a thin layer of dry powdered clay, or 
other material which will prevent the adhesion of the plate to the clay with- 
out preventing the adhesion of the pattern. A pattern or patterns having 
been formed upon the surface of a piece of clay by means of a pattern plate, 
in manner above-described, the plate is to be carefully detached, so as to leave 
the pattern or patterns upon the surface of the clay, which may, if desired, be 
further ornamented by having other patterns formed in like manner upon 
its surface. A bat or other piece of clay which has had its surface orna- 
mented with a pattern or patterns in this way is to be placed in or upon a 
mould, by means of which the intended form or configuration is to be given 
to it, with the patterns or ornamented surface against the interior surface of 
the mould, and the piece of clay is to be moulded or pressed into an article 
of the intended form in the ordinary manner with the patterns or orna- 
ments put upon the surface of the clay, as above-described, upon the exterior 
surface of the article when completed. 

2918. R. Tuomas, Bath-street. Tabernacle-equare, London, 
—Dated 2th November, 1860. 

This mvention consists in so constructing such said blinds as that, when 
they are drawn up, or partly so, the laths shall pack themselves close 
together at the top of the blind. It is proposed to effect the above object 
by the following means, that is to say, instead of using single lines or 
cords for drawing up the laths, two cords are employed, the same being 
tied in a knot a little below each lath ; it is also proposed to form eyelet. 
holes in the vertical tapes of the blinds, just below each lath, so that, sup- 
posing a pin or peg to be passed through the said holes and the double 
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cords, upon drawing up the blind thus fitted the said pins or pegs will lift 

and pack close together all those laths which are above the said pins, whilst 

the laths below will be bodily raised, but remain equi-distant from each 

other, and thus admit light between them, and air if desired. —Not proceeded 

with. 

2924. N. Acer, Upper Ebury-street, Pimlico, London, “ Apparatus for raising 
building materials.” —Dated 28th November, 1860. 

For the purposes of this invention endless chains are used which are con- 
structed in the following manner :—Two sets of short plates or links are 
used which are connected together at their ends by short rods, the ends of 
which are passed through the ends of the side plates or links, by which the 
side plates or links are made up into two parallel chains, which are kept 
apart by the rods. The rods are formed with small shoulders at ea ch of 
their ends, which come against the parallel side chains, and keep such chains 
at an equal distance apart from each other. The ends of the rods are fixed 
by rivetting or by screws and nuts outside the parallel chains. Provision 
is made for readily introducing or removing parts of the chains and rods in 
order to accommodate the length of the endless chains to the height to which 
building materials are for the time being to be lifted. The endless chains 
work with an axis having fixed thereon two discs or wheels, or it may be a 
single barrel with notches or grooves therein corresponding with the 
horizontal rods which connect the two chains together ; the horizontal rods 
are received into such notches or grooves whilst the links of the parallel 
chains are outside of such discs or barrel. The axis receives motion by 
means of a crank handle on an axis having thereon a fly-wheel, there being 
a pinion on such axis which gives motion to a cog-wheel fixed on the axis 
carrying the dises or barrel. In using this combined apparatus hods, each 
with two hooks, are used which are hooked on to the horizontal rods of the 
parallel chains. Or other forms of holders suitable for carrying up the 
building materials may be hooked on to the rods of the chains. 

2943. J. PELEGRIN, Bordeaux, *‘ Inodorous basins and desccut pipes of glass.” 
Dated 30th November, 1860. 

This invention consists essentially in substituting glass in lieu of porcelain, 
enamelled metal, and other material hitherto used for the pans and descent 
pipes of water-closets ; and in a novel arrangement for making the pan 
inodorous and self-cleansing.—Not proceeded with. 


















CLass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 


2933. W. M. Storm, New York, U.S., “ Breech-loading jire-aris.”—Dated 
20th November, 1860. 

This invention cannot be described without reference to the drawings. 

£954. T. Surppen, Argyle, ** Improvements in Cmimunition for fire-crms, and 
in packing the saine for transport.”—Dated 1st December, 1260. 

The patentee claims, First, the system or mode of manufacturing cartridge 
shells or cases, Which are formed by the combination of dises or end pieces 
with paper shells or cases for holding the charge of powder and projecti ; 
described. Secondly, the system or mode of capping or priming cart . 
in which the cap is securely attached to the exploding wire, thus obtaining 
facility of capping the cartridge shell, insuring the certainty of its firing the 
charge when struck by the hammer of the gun as described. Thirdly, the 
system or mode of preventing the accidental explosion of cartridy: 
vith projecting primers or exploding wires by means of blocks or projecting 
end pieces, which are also formed so as to admit of the cartridges being 
readily and safely packed for transport. 




















Cass 7.—-FURNITURE AND CLOTHING. 
Iacluding Cooking Utensils, Upholst ery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 
2944. R. C. NEWBERRY, Goszvell-road, London, ‘‘ Collars and wristhands.”— 
Dated 30th November, 1860. 

Incarrying this invention into effect, the linen or othersuitable woven fabric 
used for making collars and wristbands, in place of being made up as here- 
tofore by sewing and stitching, such fabrics are first surfaced or prepared by 
their being subjected to processes of enamelling or satining, in like manner 
to that in which paper and cardboard have long been prepared ; such linen 
or other suitable woven fabric is then cut up by suitable cutters into the 
desired forms for collars and wristbands, and the button holes formed 
by simply cutting them. The collars and wristbands are then marked to 
imitate stitching by suitable runners or instruments, - 








Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2848. G. H. Cain, Southampton, “‘ Manure.”—Dated 21st November, 1860. 
The patentee claims dissolving refuse leather with soda, soda-ash, potash, 

and lime, by means of artificial heat, fixing the ammonia available for 

manure, and combining the said materials with soot, saw-dust, horns, hoofs, 
pulverised bones, animal charcoal, or other similar substances, for the pur- 
pose of manure essentially as described. 

2361. W. H. Ratston, Keele, near Newcastle-under-Lyme, “‘ Manufacture of 

hydrate of soda.” —Dated 22nd November, 1860. 

According to this invention, if it is desired to obtain a hydrate of soda of 
great strength, the patentee proceeds as heretofore, by evaporating and sepa- 
rating the foreign salts, but in the course of the finishing evaporation, in 
place of keeping the heat low, he continues the evaporation, and raises the 
heat until the iron separates as oxide of iron, and continues the heat until 
the alkali passes into the state of dry fusion, and until the oxide of iron is 
precipitated to the bottom of the vessel; the clear alkali is then separated 
trom the iron. This alkali will be free from iron, and of great strength. If 
so high a degree of strength is not required, the strength may be brought 
down by adding common or other salt to the alkali while in a state of dry 
fusion. It is, however, preferable in this case not in the first place to sepa- 
rate the foreign salts from the ley, or only to separate a part of such salts, 
according to the strength required, so that, when the ley is evaporated to 
bring the alkali to the state of dry fusion, the same may be of the desired 
strength, and in order to separate the iron he proceeds as before-mentioned. 
Also, according to this invention, in place of putting hydrate of soda 
directly into the casks in which it is to be packed, and allowing it to set hard 
therein, he puts it first into separate cooling vessels, and afterwards erushes 
or grinds it to powder, and in this state packs it into the casks; it will then 
be removed from the casks more readily, and the wear of the cask will be 
less. 

2875. C. Humpurey and C. Humpnurey, jur., Wareham, Dorsetshire, ** Dis- 

tilling coal and peat, &e.”—Duted 23rd November, 1860. 

This invention consists essentially in arranging the retorts in which the 
decomposition of the mineral is effected in such manner that the bottom on 
which the mineral is placed is heated strongly, while the top and sides are 
kept comparatively cold. Into the retorts, during the decomposition of the 
mineral, the inventors introduce a stream of gas, entering at the end that is 
opposite to that at which the vapours pass into the condensers. 
ceded with 
23832. W. R. Bowniten, Saint Andrews, Wakesield, Yorkshire, “ Purification 

of coal gas and of coal vils.”—Dated 24th November, 1861. - 

This invention consists, First, in the application, to the purifying of coal 
gas, of hydrates of potash, soda, baryta, magnesia or alumina, the oxides 
of manganese and of iron, either in the hydrated or anhydrous conditions. 
heated, and having the gas transmitted through them, subsequently to 
which the gas is passed through the ordinary cold purifying materials, by 
which treatment of gas, injurious matters thercin, irremovable by the ordi- 
nary cold purification, are rendered removable, and are removed. The 
invention consists, Secondly, in passing coal gas with steam, cither that 
ordinarily contained in it, or added to it, over charcoal, coke, or mixtures 
of these, or either of them, with alkalies, in manner described. The inven- 
tion consists, Thirdly, in passing gas through pipes or vessels, as described. 
The invention consists, Fourthly, in the purification of coal oils, by passing 
such oils through vessels containing any of the befere-mentioned substance Ss. 











Not pro- 















2910. V. Waxostrocut, Parkstone, wear Poole, ‘* Mineral tar.”—Dated 27th 
Now inber, 1860. 

This invention consists in the introduction or application in such manu- 
facure of a mineral not hitherto employed therein, in order that the tar may 
be distilled therefrom. The mimeral so employed and applied is that class 
of mineral found in Shropshire, and known in that district as “ tarry rock,” 
* stinking rock,” and ‘sixteen yard rock,” and possibly by other names in 
that and other places, and the products thereof, when ‘subjected in suitable 
retorts or stills to a low heat, say, about 600 Fah. or 800 Fah’s. thermometer 
are tar and a residue of sand stone.—Not proceeded with. : 





2025. T. HoLMEs, Hull, “ Improvencents in preparing and in tax 
skins.” —Dated 23th Noven'er, 1860. 

In performing the various operations in carrying out this invention a 
barrel or cylinder is used, in the interior of which there are on the circum- 
ference numerous pegs or projections, each a few inches long, pointing 
towards the centre. The barrel or cylinder is arranged to rotate on suitable 


ning hides und 





axes at the ends, and it is preferred that the barrel or cylinder should be 

about nine feet diameter, and a few feet in length, but these dimensions m: 

be varied.— Not proceeded with. 

2926. 8S. Tuomson, Motherwell, Lanark, N.B., “ lron.”—Dated 28th November, 
1860. 


This invention relates to the application, employment, and use of steam, 


y 





either at a low or high temperature, or superheated or surcharged with heat, 

in the smelting of iron and other metals. —Not proceeded with. 

2949. W. S. Losu, Wreay Syke, Cumberland, “ Method of preparing sulphurous 
acid in solution.”—Dated lst December, 1860. 

This invention consists in producing sulphurous acid in solution by de- 
composing hyposulphite salts in water, The patentee puts into water a 
given quantity of hyposulphite of soda, or hypo-sulphite of lime, or other 
earthy or alkaline hypo-sulphite, and then s sulphuric acid, o¥ any other 
acid that will decompose the hyposulphite salts ; sulphurous acid is given 
off, and the water becomes saturated ; the sulphur that falls, and any other 
impurity, is allowed to settle, and the clear solution of sulphurous acid is 
ready after decantation for use. 

2956. A. Leonnarpt, Manchester, “ Improvements in the preparation of indigo 
Sor dyeing and printing, and in obtaining pure or ryined indigo.” —Dated 
lst December, 1860. 

This invention consists in deoxydising indigo for printing and dyeing, and 
also for obtaining pure or refined indigo, by treating it with metals, in a 
finely-divided state, in the presence of an alkali, or carbonate of an alkali, 
or an alkaline earth, 











Cuass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, ye. 

2871. E. Keirpy, Greetlands, near Halifax, Yorkshire, ** Covering, insulating, 
and presercing telegraphic wures and cables.” — Dated 23rd November, 1260. 

This invention consists in covering such wires and cables with yarn of 
hemp, tow, flax, or other fibrous substance, saturated ina mixture of native 
asphaltum or coal-tar, pitch, and gas-tar, or other oily substance, by which 
they are insulated and preserved from decay.—Not proceeded with, 

2957. W. P. Piacorr, Argyll-street, Regent-street, London, ** Improvements in 
the mode of generating clectric currents, manufacturing submarine tele- 
graph cubles, and the mode of transmitting signals.” —Date 4 srd December, 
186u. 

This invention consists in so constructing the cable that it shall at all times 
retain a static electric charge, or, in other words, so that a cable or the wire 
or wires of a telegraph cable may co-operate as agents with the generating 
surface. By these means such cable or wire or wires will be kept in a con- 
stant static condition, and, consequently, will require but very small power 
for the production of the required force, In carrying out this invention the 
patentecemploy svarious elements and combinations otelements forthe produe- 
tion of voltaic currents, and these may be varied according to circumstances, 
In the mode of constructing a cable capable of generating currents of elec- 
tricity, and of effecting reverse currents when required, he proposes to make a 
copper or other wire circuit in the cable, placing the instrument or gasvano- 
meter in such circuit at the distant station ; this wire circuit isto be partially 
insulated, and each half of the circuit to be separate one from the other, 
and from metallic contact with each other, and worked into a strand or 
strands of hemp saturated with a solution of the chlorides of one of the 
following salts, viz., calcium, lithium, or magnesium, or any other deli- 
quescent salt, and afterwards passed through powdered lime or gypsum. 
The cable so far constructed may then have a covering of a metal wire or 
wires of a different electric property or condition from that of which the 
metal circuit is made, producing in this manner a static condition of such 
cable. The outer wires may be covered with hemp or jute, thoroughly 
ta , or otherwise coated with any partialiy insulating material, Now 
this cable 1s capable of producing its effects at a distant station by bringing 
either end of the wire’s circuit in contact, by means of a commutator, with 
the other elements of the cable, and which may be either the wire covering 











or the core of the cable, such cable being at all times in a static condition ; | 


a battery of small power (and which he prefers to be an insulated onc), 
having the inner circuit of the cable in connection with one pole of it, and 
the other pole of the battery being made to make and break contact with 
the other element of the cable, signals will be transmitted through it from 
end to end. 





Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2793. T. A. BLAKELY, Holywood, Down, ** lucreasing the strenyth of steel and 
wrought-iron.” —Deated 14th Novewter, 160. . 

This invention applies particularly to bars and hoops or rings of steel and 
iron, and consists in bringing them to a dull red heat, and in that state 
extending or pulling them out in the direction in which the increase of 
strength is required. The patentee applies the pulling strain until they are 
cold or nearly so. When cold the bars or hoops will be found to have in- 
creased in tensile strength. The pulling or extending may be effected in 
any ordinary manner, but in the extension of hoops, whether intended for the 
hooping of guns or to be used as tyres of wheels or otherwise, he prefers to 
extend them by driving in an expanding mandril, by hydraulic, steam, or 
other power. Dies may be used for giving shape to the exterior, and the 
mandril may be made to give shape to the interior of the hoops ; but the 
giving shape to the hoops forms no part of the present invention, 

2796. J. A. Bruce, Leamington, and G, H. CorraM, Old St. Pancras-road, 
« Hay-vacks.” —Dated lath November, 1s60. a oo 

For the purposes of this invention, hay-racks are each made with grating 
at top through which the hay it drawn by the horse or other animal. This 
grating is movable on axes or hinges by preference at the back, but it may 
be at the front or end. The front of the hay-rack may consist of a curved 
or straight grating or otherwise, but it is preferred to be a curved grating. 
In order to raise the thay in the rack constantly up to the top grating, a 
movable grating is used, or in some cases two movable gratings, and uhe 
grating (or cach of them if two are employed) is mounted ae or near its 
upper end on axes or hinges near the upper part of the rack, and it is pre- 
ferred that such axes or hinges should be at the back or ends of the rack. 
When using only one grating to a hay-rack, the construction preferred con- 
sists in a rack made with curved bars in front, curved to the radius of the 
movable grating, and at the top a flat or curved grating is applied, com- 
posed of straight or curved bars, and the parts are so arranged that the 
movable grating within the rack is constantly acted on by a weight or 
weights on chains passing over pulleys, or acted on by springs or otherwise 
in such manner as to tend constantly to move the movable grating on its 
movable. axes or hinges, so as to bring it into a horizontal position under 
the top grating. And in order that the movable grating may be retained 
at its lowest position when the rack is filled with hay, and until the top 
rack is shut down, a catch or stop is used which retains the movable grat- 
ing down to its lowest position when once pressed there, and the top 
grating is suitably put into communication or connection W ith such stop 
or catch, so as to act on and remove it when the top grating is beimg shut 
or fixed down, And in like manner may the ordinary horizontal gratings, 
now and heretofore employed, be retained down at their lowest positiots 
till released by the shutting or fixing down the upper or top gratings of 
hay-racks. 

2800. J. CROOKE, Manchester, ‘‘ Packing bales of goods.” —Dated 15th November, 
1860. 

In the ordinary method of packing bales of goods, spaces are left between 
the blocks of wood or metal termed ** stillages,” employed above or beneath 
the bale ; these spaces are open during the entire packing and pressing of 
the bale, in order to pass the confining hoops or bands around the bale wnen 
sufficiently reduced in bulk, 1t will be evident that these portions of the 
bale, being without support, will, with the extreme pressure, often become 
ruptured and burst, to obviate which this invention is designed. The im- 
provement consists in the novel employment or use of wedge-shaped blocks 
of wood or metal for filling or closing the apertures or spaces before referred 
to, two blocks being put into each space at reverse sides of the bale, so that 




















when the bale has been sufficiently pressed, the wedge-shaped pieces may be | 


driven out, leaving the spaces open for the binding hoops or bands, and, the 
pressure being dise mtinued, the parts of the bales so exposed will not then 
be liable to burst or rupture. 

A. V. Newton, Chancery-lane, London, ** Sewing-machines.”-——A cue 
munication.—Duted 1th November, Sv, 

This invention relates to certain means of controlling the needle-thread 
of a sewing-machine, wherchy the quantity supplied to the needle is caused 
to be always in proportion to the thickness of the cloth or other material 
being sewn, and tothe length of the 1ecd-movement, and a uniform tightness 
of stitch is produced, whatever variation may occur in the thickness of the 
material, or however the feed mevement may be varied, or whatever nay be 
the relative sizes of the needle and thr , obviating entirely the necessity 
of any manual adjustinent for the needic-thread. It also relates to c 
means of controlling the shuttle-threadl, whereby it is caused to be drawn to 
a uniform tightness in the cloth or other material, whatever may be the 
quantity of thread on the bobbin, or from whatever part of the bobbin the 
thread may be drawn, It further relates to the forming of a knotted stitch 
of peculiar character.—Not proceeded wih, 

2812. J. C. M. Beziat, Paris, “* Kegulating the passaye of steaw 
‘ "— Dated 16th November, 60, 

For the purposes of this invention the patentee employs a valve, opened 
and closed by a helix (hélice) or sort of screw action, that is to say, he forms 
in the valve-stem or spindle a helical or spiral groove, path, slot, or channel, 
or path or channel of the curve or shape of a screw-thread, in which worksa 
pin or projecting piece on a rod, so that, by turning the rod or the spindle, 
the opening or closing oi the valve is effected to the desired extent, and the 
passage of the steam, gas, or water permitted, interrupted, or regulated, 
wid. J. STOCKLEY, Newcastle-on-Tyne, “* Apparatus jor grinding, emoothen- 

ing, and polishing plate-glass.”—Dated 16th November, 1300. 

In one description of this apparatus the cylinders, drums, or rollers are or 

may be arranged so that they may, if desired, be made to operate upon plates 
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For this purpose a cylinder, drum, or roller is mounted vertically in bear- 
ings, so as to be capable of revolving between two sheets of plate-glass, each 
held on a vertical table or frame, duly supported and moving backwards and 
forwards upon its bottom edge upon sheaves or anti-friction rollers, a table 
being placed at each side of the cylinder or roller, which is actuated by suit- 
able gearing. Each vertical table or frame of the apparatus also receives 
slight up-and-down motions to equalise the action of the cylinder, drum, or 
roller, or make the effect more uniform. In another description of appa- 
ratus made according to this invention, it is arranged so that one, two, or 
more cylinders, drums, or rollers, mounted on horizontal axes, may be made 
to act (if more than one in succession) on the surface of the glass placed ona 
horizontal table capable of being worked backwards and forwards, the table, 
or the cylinders, drums, or rollers, being capable of being raised and lowered ; 
and the table also has slight lateral motions given to it, in order to equalise 
the action of the cylinders, drums, or rollers, or make the effect more 
uniform. The patentee also constructs apparatus in which drums or rollers 
of a conical form, mounted on horizontal axes, are used, in combination 
with an ordinary revolving dise or table, and arranged so that each drum or 
m ler (if more than one) shall revolve above one side of the disc or table, and 
with the larger end of the drum or roller inwards, or next to the vertical 
axis of the table or disc, so that the varying circumferences along the 
length of the conical drum or roller may compensate for the differences 
between the velocities of the outer and inner portions of the revolving disc. 
2818. R. BopMER, Thavies-inn, London, “ Apparatus for folding, and for fold 
ing and stitching sheets of paper and other materials.” —A communication. 
—Dated 16th November, 1860, 

In carrying this invention into effect the sheets of paper intended to be 
folded are piled upon a table or form attached to the machine, within con- 
venient reach of the person attending the machine. From this pile the 
papers are taken one by one and placed upon the platform in the machine, 
where they ure carefully adjusted according to guide-pins previously set to 
suit the size of the paper and letter-press. ‘The two plates forming the plat- 
form are divided by a narrow slot,and the paper is so adjusted that the 
centre line between the two edges of letter-press, when the sheet is to be 
first broken and folded, falls as near as possible in a line with the centre of 
the slot. When in this position a knife or folding blade, held immediately 
over and in the direction of the slot, is caused to descend, and to force the 
paper through the slot, whereby it is doubled up or folded and forced down- 
wards between two sets of elastic surfaces, which form the continuation of 
the slot, and between which it is held after the folder has returned to its 
former position, When in this position a second knife or folder will advance 
against the once-folded shect, and, again forcing it through a slot, double or 
fold it a second time, and force it between two sets of elastic surfaces, where 
it will be struck and folded in by a third knife or folder in a similar 
manner, cach succeeding blade moving in a direction at right angles to the 
preceding one, and in alternate vertical and horizontal directions. The 
blade giving the last fold at the same time forces the folded sheet between a 
pair of pressure-rollers, by which it is more or less compressed, satined, or 
smoothed to a certain extent, and finally discharged at the required speed 
from the machine, and formed in a compressed state into a regular pile by 
the side of the machine. Apparatus for single or double-stitching the folded 
sheets, if required, is attached to, and made to form part of, the folding 
machine. The stitching takes place before the last folding, and on the line in 
which the last fold is formed. For double stitching two pairs of needles are 
used, cach with its bobbin of thread ; for single stitching only one pair of 
neeules is employed, and the second pair with its bobbin is removed. The 
needles are fixed to a bracket which has a backward and forward motion in 
the direction of the folded paper. The threads from the bobbins are seized 
at the ends by small pincers, cut to the required lengths by shears actuated 
by the apparatus, and placed upon the needles, which latter pierce the paper 
and deposit the Uureads in it. As soon as the needles have pierced the 
paper tne folding blade advances, folds the paper for the last time, and forces 
it between the pressure-rollers as already described. When the folded paper 
is not to be stitched, the stitching apparatus is simply disengaged. 

2319. B. FLEET, ast-street, Walworth, ** Apparatus for cutting and rounding 
woodl.”"—Dated ith November, W600. : 

This invention relates to cutting and reducing wood to a cylindrical state 
by means of cutters which rotate while the wood is held stati nary, and pass- 
ing through the spindle carrying the cutters. It consists, First, in mounting 
a circular saw on the same spindle as the rounding cutters, which saw can be 
used, at the same time as the rounding cutters, for cutting up the wood into 
strips previously to its being rounded ; or the spindle can be used externally 
for the two purposes, The Second part consists in mounting the rounding 
cutters on a face-plate or chuck, in such manner that the holding clamps or 
pieces are fitted the one to move on a centre, and the other in an are slot 
described from that centre ; a binding piece, placed midway of the holding 
clips, also moves in an are slot, and is wh through by a nut at the back, 
thereby binding the cutter in position, By this arrangement the tools can 
be greatly varied in their position, and so as to be suitable for cutting various 
sizes ; the hollow spindle, having a passage for the largest size, is bushed by 
movable bushes for smaller sizes.—Not proceeded with. 


2820. T. WELTON, New Compton-street, Soho, and E. H. C. Monckton, Regent- 
street, Loudon, ** The application of electricity or magnetism to the human 
| Jor the relief of painand cure of disease.”—Dated 16th November, 

860. 




























In carrying out this invention the patentees place the armature, or 
medium ot completing the magnetic or electric current, at the back part of 
the body affected, botn body and armature being insulated from the ground 
by the interposition of glass or any other non-conducting medium, such as 
forming the back of a chair, or any or various parts of a couch or bed of 
metal, insulated by glass legs or otherwise, as may be required, or on a wall, 
the body being sunilarly insulated and interposed or placed between the 
armature and the magnet or battery; thus the magnetic current passes 
through the body or part affected before completing the circuit. 

2821. R. A. Brooman, Fleet-street, London, “ Joining or connecting together 

pipes and tubes.” —A communication.— Dated 16th Nove mber, 1300, 

This invention consists, First, in the employment of a collar or ring in 
combination with inclined planes, caoutchouc, lead, or other soft: metal for 
connecting together pipes and tubes. Secondly, in making the pipes with 
notches, or a series of melined planes, at or near their points of junction (or 
only one pipe is notched), into which projections formed on a collar or ring 
take. Thirdiy, in the employment of a ring of caoutchoue, lead, or other 
metal, inserted in a recess or recesses formed to receive it, in such manner 
that a perfect connection is obtained. Fourthly, in the use of an indepen- 
dent joint to prevent any accidental rupture in ‘metal pipes. Fifthly, in the 
construction of a flexible joint by the use of caoutchoue interposed and com- 
pressed between lead or other soft metal. According to one arrangement 
the pipes are widened at their points of junction ; a ring of any suitable 
material is then introduced into the widened part, and a hooked ring, form- 
ing an inclined plane, and corresponding with the outer surface of the 
widened end of one of the pipes, is placed over it ; another ring is placed 
over the widened part of the other pipe, and is made in such manner that 
it hooks over and clasps the other ring ; a ring of caoutchouc is inserted at 
the point of junction of the two pipes. 

2322. W. H. Woopnouse, Parliament-strect, Westminster, “ An improved 
method of, and instrument for, measuring distances."—Dated 16th 
Novembes, 1860, y 

This instrument for measuring distances consists of a tube similar toa 
telescope tube, with one fixed and one movable hair, or two movable hairs 
or Wires, or other fine lines parallel to each other, and similar to the fixed 
hair in a spiral level. The hairs are so arranged that the distance between 
them can be altered, and the patentee prefers to do this by a screw or screws 
and rack, some part of which is graduated or marked like a scale, so that the 
distance between the hairs can be ascertained. The instrument can be made 
with or without magnifying or telescopic glasses. The method of deter- 
mining the distance of any object of which the height or breadth is known, 
or can be estimated, is as follows :—When looking through the tube, adjust 
the hairs so that one is in a line between the eye and the top of the object, 
and the other in a line between the eye and the bottom of the object ; then, 
as the distance between the hairs is to the height of the object, so is the 
distance between the eye and the hairs to the distance between the hair 
aud the object. 
oud. M. L. J. Lavatenr, Guildford-strecet, Lambeth, “ Portable or syphon 

Jilters.”—Dated ith November, 1860. 

In constructing: these portable or syphon filters the patentee employs a 
tube of vulcanised india-rubber, gutta-percha, or waterproof fabric, and at 
one end thereof he forms an enlargement or bag open at the end, into which 
the filtering material—which may be sponge, chareoal, or other suitable 
substance—is packed. In using this filter the enlarged end is placed ina 
vessel containing the water or liquid to be filtered, and the other end of 
the tube is allowed to hang over the edge of the vessel, so that its outer end 
descends to a jiower level than the end which is within the vessel ; then the 
liquid having been drawn over by sucking with the mouth at the end of the 
tube exterior of the vessel, the apparatus will continue to act as a syphon, 
and draw the water over through the filtering materi tained in the 
enlargement or bag ; or water for immediate dr.nking may be obtained 
more rapidly by continuing to suck with the mouth at the tube exterior of 
the vessel containing the liquid. 























2826. G. GLOVER, Queen-square, London, ** Apparatus used in measuring gas.” 
—Dated 16th November, 1860. 

This invention has for its object improvements in apparatus used for 
measuring gas, and the same has reference to the construction of apparatus 
suitable tor having a standard measurement of gas, in order to test gas- 
meters and other instruments thereby. For these purposes an inverted 
cylindrical vessel, closed at the upper end, is used, which is similar to what 
has heretofore been employed, but the patentee makes such vessel of an 
alloy of tin and antimony, or of glass or aluminum, which will not be 
prejudicially acted on by gas, and at the same time its surfaces will part 
more readily with water than the metals heretofore used for the like pur- 
wees. On the exterior, and at the opposite sides of this vessel, are applied 








or sheets of glass placed at opposite sides of them at one and the same time. | or formed two graduated scales of the same alloy of metal as the vessel. 
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This vessel is used inverted and immersed in water contained in a suitable 
tank as heretofore, and the vessel is also suspended and kept in a state of 
equilibrium as heretofore. And in order to read off the graduated scales, a 
gmall micrometer in a frame onthe margin of the tank is used to each 
graduated scale. The cocks or valves employed in conducting gas into and 
from the measuring vessel are lined with alloys of the metals before 
mentioned, in order that the gas may not act on any part of the cocks or 
yalves which would be prejudicially acted on thereby, and thus are the 
cocks and valves rendered more constant and lasting. Two differential 
thermometers are used, one at the outlet of the vessel, and one at the 
outlet of the gas-meter, or gasometer, or instrument which is being tested ; 
these thermometers are graduated from 30 deg. to 90 dey. of Fahrenheit’s 
scale on one side of the tube, and the other sides of the tubes are graduatec 
for per centages of error, to indicate variations depending on temperature 
and the capacity of gas for moisture, 

2828. J. H. Ravewrrn, King-strect, Oldham, * Lubricating or oiling vessels.” — 

Dated Lith November, 1360. 

This invention consists of a tubular air chamber affixed to a hole about 
three-sixteenths from the centre of a screw cap, which is screwed into the 
oil vessel receiving air from the outside, and delivering it about three-six- 
teenths of an inch from the centre near to the screw cap, and opposite the 
receiving hole inside the vessel. To effect this a tube is affixed, bent in the 
form of a fork, one leg being quarter of an inch longer than the other, 
and screwed to the hole in the screw cap, so that it can be removed, cleaned, 
ed by another when out of order, Or, to produce the same effect, 
fixed a small tube to the hole, which is covered by another tube 
with a crease and small aperture opening inside the vessel near the serew 
cap, and opposite to the air receiving hole. ‘This is covered by another 
tube, one end of which is closed and made to slide on the last tube, so that 
the air will be delivered at the top inside the vessel; this case is movable, 
so that the air chamber or pipes miey be cleanc 
order. There is also affixed a drawpipe to the ¢ 
convey 
tervals.—A ot proceeded with. 

2830. IT. M. Jones, Finchley-common, “ Apparatus for containing, igniting, 
and holding waz taper and other matches.” — Dated Lith \ ovember, 1860. 
This invention consists of an improved apparatus applicable to the pur- 
oses of containing, igniting, and holding wax-taper and other matches, 
fhe matches are contained in a cylinder placed in a vertical position on a 
central axis or spindle, on which it revolves. The said eylinder is formed 
of wood, and is perforated round its side in the direction of its length with 
a number of small vertical chambers, each being of a size to contain a 
single match. The top part of the said cylinder is less in diameter than the 
body of the same, so as to stand up within the holes round the side, and 
serves the purpose of holding a band of sand or emery paper, or roughened 
material, for producing the friction necessary for igniting the matches. 
The sand top part of the cylinder can be made movable, so as to be detached 
for the purpose of replacing the said paper or other material when the same 
is worn out. The body of the said cylinder is tightly fitted ina tube, the 
lower end of which is cut out after the manner of a scape-wheel, with the 
same number of teeth as there are holes in the cylinder to receive matches. 
The said cylinder, as above cribed containing the matches, is placed 
within a vertical tube on a central axis or spindle passing up the centre of 
the same, on which the said cylinder revolves. The top of the said tube 
is fitted with a movable cover, through which the central spindle passes, 
and also with a holder operated upon by a spring for gripping the matches 
when ignited, and holding the same in an upright position to burn, The 
bottom of the said tube rests upon an upright spiral spring, placed inside 
an outerand larger tube, in which the before mentioned tube is free toslide 
up and down, and the bottom of the said outer tube is 
able base on which the apparatus stands. In the interior of the said outer 
tube, near its side, is fitted a vertical rod for the purpose of driving the 
matches into the said holder when the apparatus is bron, into use, 
2832. H. Mac FARLANE, "—Dated 17th November, 1860. 

Inae 
instead of being, as ordinarily, dly 
drawn out with the back, has such inner shell entered loosely a short dis- 
tance and attached by a single screw or pin at the top, and another at the 
bottom, so that the back can be inclined slightly in either direction about 
a vertical axis, The back of the box can be fixed at any inclination by 



































































Glasgow, ‘* Cameras. 

















means of a screw working in connection with the guide in the 
back supporting flap. A slight inclination about a horizontal 


axis is obtained by means of a pair of levers inside the box, against 

which levers the frame for holding the picture plate bears, these levers being 

inclined by means of pins projecting through slots to the outside, and being 

fixed by means of external screw nuts.—Not proceeled with, 

2839. W. Burin, Northampton, “Apparatus for slamping and ramming. 
— Dated 29th November, 1°60. 

This machinery is intended to form part of, and to be driven by, a portable 
steam engine, and may consist of one or more stampers or rammers, 
actuated by cams or other mechanism, and by their own gravity, similar to 
other stamping machines. The apparatus is particularly applicable for 
paving purposes.— Not proceeded with. 

2842. R. A. 
A communication.—Dated 2th November, 1860, 

These stoppers are composed of two parts, the lower of which is capable 
of being drawn within the upper; a ring of india-rubber surrounds the 
lower part, and rests upon the lower edge of the upper, in such manner that, 
on the lower part being drawn within the upper part, the ring of india- 


” 








rubber is compressed longitudinally, and expanded against the sides of the | 


neck of the bottle. The parts are connected by a threaded spindle, which is 
made to enter a correspondingly threaded socket, which, on being turned in 
one direction, expands the and causes the stopper to fit tight, and 
when turned in the contrary direction contracts it, and allows of the stopper 
being readily withdrawn. A knob may be affixed to the socket for the 






purpose of turning it, or the socket may be so formed at top as to require | 


a particular key to work it. 
2843. J. Haminton, jun., Liverpool, Tubular wrought-iron telegraph posts.” 
—Dated 0th November * 1860. 

This invention has fo” 
made in the form of tubes, by inserting wrou; 
internal part of such tubes, at such distances as may be deemed desirable, 
and according to the strength required, The wrought or cast-iron hoops 
may vary in width, and be rivetted, welded, or brazed, and of any thickness, 
When the tubes taper, these hoc ay be made with a corresponding taper 
to the part at which it is desired to place the hoop, or as an internal stay, 
where they will wedge themselves ; the hoop may also be rivetted to the 
tube, or held by the two being galvanised t« ier, 


cht or cast iron hoops into the 















































2344. F. Pauuine, EBshev-stvect, Lambeth, * tain | "—Deted 20 
November, 1800. 

This invention consists in adapting to the reservoir or holder of a fountain 
pen a wire pass ip the inside t the botior router end of said 
wire has a knob or butt ttixed thereto, which sic yadjusted as 
only to desec a limited distance, to prevent thet eress of the milk 
from the reservoir. The use of the aforesaid wire knob or button is to 
conduct the ink ina thin film from ¢ Writing instrument, 
and by these means to keep up ¢ wtit upply of ink 
without the risk of blots. —ANed proceed ¢ 
2845. A. V. Newton, Chancery line, L » Spring] 8." —A communi 

cation Dated 20th Noveinber, 1800 

This invention consists in a novel marner of vw the ends of th 

helical spring which is ineased in the eye of the hinge to the t ror lower 





ends of the two leaves which form the body of the hinge, whereby the 


leaves will be properly held together, and the spring may be made to a 








upon the leaves so as to open or close them with greater or less fc rhe 
invention also consists in employing a . in combination with cach cap, to 
which the ends of the helical sy ched, for the prurpose of stiffen- 


Vitipe sre 


ing the spring by preventing it from operating more at che point than at 

another. 

2849. J. H. Jomnson, Lincoli’ , London, 1 ts i ’ 
nusyactare of ots ¢ / oid fore “a ‘ tu t t etn, 
which material is applicable to carious other useful purposes."—A commu- 
nication.— Dated 21st Ne her, isto 


This invention relates to the manufacture of stiffeners and soles for boots 
and shoes, and consists in the | tion and in such manufac 
of natural leather. This artificial leather, 
which may be used for other purpose nin the manufacture of boots and 
shoes, is composed of the pari of leather or skins, whether tenned or 
raw, such parings being first well stcc i then lixivated or washed in 
lye, but this latter process may be dispensed with if desired. The parings 
or scraps thus treated may be mixed or not, as desired, with gelatinous or 


tise to ane 














mucilayginous matter; the admixture, however, with these substances will 
be found to improve the quality of the material to be produced. The whole 
mass is now ground down or reduced to a pulp which is to be rolied into 
sheets of the desired size and thickness and allowed to dry.— Not procceded 
ith. 
2852. J. Crossney, Todmorden, Yorkshire,“ Moulding iron, dc."— Dated 21s 
November, 1860 





This invention relates to that part or process in moulding metals known, 
as “ramming,” and which has heretofore been performed by hand labour, 
but which the inventor proposes to accomplish by mechanical mea 
apparatus consists of a series of rammers of suitable form and size 
in sets side by side in tables or frames, to y tion given 
of rods attached thereto, and connecting the same with eccentrics, cams, or 
tappets fixed on a rotary shaft which lift the said rammers, and allow them 
to descend or fall by their own weight, which fall may be accelerated and 
the weight increased by the application thereto of adjusta! pring 
sure, The eccentrics, cams, or tappets can be so arranged on the shaft a 
ift or operate the rammers in sets alternately, and the said ramn 








ch m is 
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rie 





sto 
ers can be 
fted or removed out of contact with the moulding boxes by means 


of racks 






ing the oil from the said vessel when the oil is required to act at in- | 
} 


ormed into a suit- | 


mera embodying these improvements, the back portion of the box | 
fixed to the inner shell, which is | 


Brooman, Flect-stveet, London, ** Stoppers for bottles, fe."— | 


its object the strengthening of iron telegraph posts | 


_| by 


and pinions, or by screws, and which also can thereby be set at any desired 

distance from the boxes, so as to give or produce more or less fall of the 

rammers according to requirement.—Not proceeded with. 

2857. C. Myrine, Walsall, “ Covered harness furniture, buckles, slides, d&c."— 
Dated 21st November, 1860. 

This invention consists in covering buckles, slides, harness furniture, and 
other similar articles by the aid of dies and presses of suitable form, and 
sewing such coverings by means of the sewing machine, which sewing 
machine requires a slight modification to enable it to be adapted to this 
trade. Assuming that the article to be covered is a buckle, the patentee 
takes the leather wet for covering, and pasted as usual, and draws it over 
the metal form for the buckie. He then places the form with the leather 
upon it in dies of suitable section, and by means of pressure he closes the 
leather round the meta!. He then partially dries the buckle, and afterwards 
places it a second time in the dies, and submits it to pressure to level the 
covering. He then thoroughly dries it, and dyes it if necessary, and a third 
time presses it in dies, which then polish it. He then proceeds to stitch 
the buckle by means of a sewing machine, but as the covering requires to 
be stitched close to the metal form, it would be impossible to avoid break- 


















age of needles against the metal unless ans were adopted to a : 
needle travelling closely round the metal without breaking upon To 
obtain this result he applies a stop und he foot of the ig machine, 





which stop guides the buckle up to the needle. Thus covered and stitched 
it is taken a fourth time toa press furnished with cutting dies, by which the 
paring off process is performed. 









cation of the present improvements, as applied to 
, the apparatus consists of a weighted lever valve work- 


According to or 
a water duct or pi 
ing upon a seat in the line of pipe. 
and forms a part of the line of pipe, has arranged within it a vertical spindle, 
having at its lower end a hemispherical or other valve with a correspond- 
ing seat or working surface. The upper end of the spindle has attached to 
it a flexible diaphragm, and a recessed disc piece of metal as a working 
| surface for such flexible or elastic diaphragm. The valve spindle is weighted 
by an adjustable lever spring or dead weight, or other contrivance, as may 
be most convenient. The inflowing water is admitted between the lower 
valve and the upper diaphragin, and, as it passes along, its pressure operates 
upon both surfaces in such a way that, as the pressure of the influx 
increases, the force npon the diaphragm closes the valve, und thus reduces 
the pressure upon the efflux side. This apparatus may be used under 
various forms, and in various conditions, and, if reversed, it answers ad- 
mirably for steam purposes, or for regulating the pressure of steam o 
wriform fluids. In any case the reactionary pressure upon or inst the 
base of the valve operates so as to aid in the pressure-regulating action. 























2868. J. F. Carosin, “ Treating cane-trash.”"—A communication.—Daled 23rd 
-Vovember, i860. 
This invention cannot be described without reference to the drawings. 
2869. E. Monkuouse, Chelsea, “ The fixing or fustening, and the mobility, ad- 
Jjustment, and rc-adjustment of circular and polygonal heel plates for boots, 
shoes, and clogs. Dated Bird November, 1860. 
This invention consists in a circular or polygonal plate, plain or perforated, or 
vandyked or scolloped, or embossed or otherwise ornamented, and with a solid 
boss underneath the centre of the plate. The patentee prefers a circular 











plate. The boss is constructed to fit tightly into a corresponding hole in 
| the boot, shoe, or clog heel, whereby it acquires firmmess to hold it in its 
| “ 


seat. There is a hole drilled through. the boss to receive a screw, which 
| fixes or fastens the plate firmly to the heel of the boot, shoe, or clog. He 
| uses only one screw passing from the centre of the heel plate through the 
boss ; but more screws may be used, passing through holes which may be 
drilled through other parts of the plate. The screw or screws are so 
screwed in or fastened that the head or heads thereof pass down below the 
surface of the heel-plate, and is or are thus entirely protected from wear or 
injury whilst the wearer is walking. 

2873. J. ANDERSON, Fa: ringdon-street, London, ** Preparing potatoes for boil- 
ing or cooking.” —Dated 231d November, 1860. 

| Inearrying out this invention, according to one 1, the patentee first 

separates or sorts the potatoes, according to their specific gravities, by pass- 
ing them successively through different vessels containing liquids of different 
densities. He then takes the parcels of potatoes so assorted, and separates 
and assorts the individuals, comparing them according to size. This assort- 
ing or separating of the different sizes may be effected by hand or by means 
of special mechanical contrivance. 

| 2876. G. BARTHOLOMEW, Linlithgow, “ Boots, shoes, clogs, and goloshes.”—Dated 

| 23rd November, 1860. 

| These mmprovements relate to where the boot, shoe, clog, or golosh is 

| formed of leather, or other non-elastic, or but very slightly elastic, mate- 

} rial, and consists in the application of prepared india-rubber or other 

| suitable elastic material, as a connection externally between the heel 

| or posterior part of the back or the posterior part of the upper, so as 
| to give freedom to the motion of the foot.—Not proceeded with. 

2879. T. HAue, Islington, and A. WELL, East India-road, London, “ Covstrue- 
tion and internal arrangement of furnaces.” — Dated 23rd November, 
1860. 

| So far as this invention relates to improvements in the construction and 
internal arrangement of furnaces, and in the mode of economising fuel, it 
consists in erecting in the furnace a series of two or more walls or partitions 
| with openings or perforations made in them for the passage of smoke, 
| gases, or vapours arising from the combustion of the fuel, and so erected as 
to form a chamber, or twoor more chambers. Thé chambers can be erected 
with ordinary fire-bricks, or with fire-clay, without any other admixture, 
but as the action of hydrogen and oxygen is very destructive in a furnace 
where there is no intermission of heat for days or perhaps weeks together, 
as well as to increase their efficiency, the inventors prefer erecting them of 
fire or other clays, or bricks prepared, manufactured or treated in a certain 
| improved manner, which will greatly enhance their efficiency, and add to 
their durability. —Not proceeded with, 

2880. P. C. H. Cuasron and A. Berson, Rue de Malte, Paris, *‘ Cages and 
aviariis for birds.” —Dated 24 : 1860. 

| The inventors propose to employ 

| which may be more or less ornamental 

| the trays, slides, drawers or bott i 

| and caps thereof. And, in order jto prevent the f 

| foul, they construct the food holders and drinking 

porcelain, china, or pottery, in such manner that 

} down the food or drink contained 
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therein as fast as consumed by the 

































124 WTOCE de ! with. 
2881. A. A. DALG engraving, or Jor pro- 
| ducing printed face uo 
| The patentee claims, First ographs of patterns, 
designs, or pictures with same Upon 
any metal or other mats 1 <, Or pre- 
paratory to the printing of the : putting on 
of photographs of patterns, de nh ro or plates, 
whether of cine or other met purpose of tracing, 
ete » or engraving the same on other rollers or plates, by means of a 
| pentagraph machine or other ¢ valent means. Thirdly, the putting on of 
- | photograph patterns, or pictures it L e view 7 
engraving the same up tal faces Intended tot 1 
}of paper. Fourthly, the general arrangement 1 om 
* | forming the apparatus for ferring phot: til 
surfaces, as described. 
2ss4. C. R. N. Pau Southampton, * A vew portable Gud inproved fleed 
signal apparatis.”—Dated 2 vember, S60 
This invention consists in constructing a new ¢ of portable call signals 





nal apparatus and 
patent ard 

isting principle, 
els and air pipes or 
diameter than 


and other new er improved 
The 
or ex} 


ves 


for invalids and others, 
contrivances for the numerous purposes specified. 
works atmospheric air, Whether on the condensii 
ot and expandit 

: smaller 


ee Uses 








means mall compressibl] 





sels and tt 









} tubes, such ve nl ing of an 

| hitherto in use or found available for the practical ling. 
He mounts a universal or invalid call signal by in astic air 
vessel, say, & spherical hollow ball of nised india ru lin. and 

| fan in. diameter—to a light, pliable, or elastic air tube of very small 





3-16ths of an in, to Ithof an in., and from ¢ to 24ft. 
s to be readily 
i 


, bell, or 





| ameter—say 
or S0ft. in length—such tube to be jointed or so con 
| connected with, and disconnected from, the metal shank 
















| other small portable sounding instrument. He ‘ r on the 
outer side of the bed room or parlour door or wa u urface 
of such door or wall a refractor to increase the sound >it to 

} reverb: rate on the gs and upwards and downwards : t the walls 
and sides of the staircase, thereby enabling al! the servants and inmates to 
hear this miniature ¢ wnal by day or night. 

2885. S. WALKER, jun., Edgbaston, Warwi © Machinery to be used in 
the manufacture of twisted, reeded,and oth anental i lie ti — 
Dated 2th Nov iber, 1860, 

} = This invention cannot be described without reference to the drawings. 

2886. J. H. Jounsoy, Lincoln's-i elds, L . tg ac 





Su0. 


communical ion .— 


D ited 24th November. 1 
This invention t 


es more particularly to various improvements in that 
class of sewing n nes wherein a reciprocating shuttle works in combina- 
tion with an eye jointed die, although many of the improvements are 
equally applicable to other kinds of sewing machines. These improvements 
consist, Firstly, in the employment of a reciprocating retaining hook 
moving with and in the direction of the shuttle, or nearly so, for the purpose 
of entering and taking the loop of the needle thread and retaining it 
the pointed end of the shuttle has entered therein, when, as the 
ues to enter the loop of lle 
Secondly, in impariu 
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The valve chamber, which is fitted into | 





\ communicate at one end with a bellows or other 





retaining hook and needle lever by means of a crank pin, which plays in a 
slot in the shank or stock of the hook and shuttle driver, and also works in 
a slot made in the extended portion of the lever beneath the work table, so 
that one crank pin serves to actuate both the needle and shuttle with its 
relieving hook. Thirdly, in the use of a leather pad or pads placed in the 
top of the shuttle race, so as to bear lightly upon the surface of the shuttle 
thereby slightly nipping the shuttle thr , and preventing the formation 
of slack near the needle on the return stroke of the shuttle. One of such 
pads may be placed in the shuttle 1 m each side of the aperture through 
which the needle passes. Fourth the use of a single or double loop 
stopper in combination with a re ; retaining hook or hooks and 
shuttle, the object of such stoppers being to facilitate the entrance of the 
point of the shuttle and retaining hook into the loop of the needle thread, 
and to extend the loop to the desired amount. Fifthly, in attaching the 
recl, spool, or bobbin of the shuttle to a support or gate which is hinged at 
one end to the shuttle, so that by opening the gate or support on its hinge, 
the reel or bobbin may be readily removed and replaced when required. 
Sixthly, in causing the shuttle thread it leaves the reel, to pass under a 
curved bar, either in the body of th uttle itself, or formed in the hinged 
gate or support above referred to. the use of this curved bar the thread 
n planes perpendicular to the axis of 
ing strain is exerted upon the thread, 























By 
is always drawn off the reel or bobbin 
the reel, whereby a more even or unvary 
Seventhly, of an improved tension apparatus whereby the strain or tension 
of the bobbin thea is also rendered more even, and the adjustment of such 
tension effected with greater nicety. The apparatus consists of two dises which 
are concave at the centre, and are placed face to face upon a fixed stud with 





their concave surfaces inwards. The thread from the bobbin is passed 
between their two discs and round the stud, and the tension thereon 
is increased or diminished by means of a nut on the end of the stud which 
acts upon a spring bearing against one of the discs, the opposite dise being 
held by & shoulder on the stud. In order to facilitate the introduction of the 
thread between the dises, and the passage of knots, the peripheries of the 
discs at the adjoining edges may be bevelled or rounded off. Eighthly, of a 
peculiar mode of winding or filling the reels or bobbins used in sewing 
machines, the bobbin to be filled being fitted to the end of a spindle, and 
pressed against it by a spring, the press of the spring causing a friction 
pulley on the spindle to come in contact with the edge of the main driving 
pulley of the machine, and, consequently, setting the bobbin in motion. 
Ninthly, in using a second reciprocating hook in combination with the 
her inbefore mentioned retaining hook, shuttle, and eye pointed needle, the 
object of this second hook being to catch the loop after it has passed over 
the heel of the shuttle, and detain it until finally drawn up by the needle, 
thus controlling the slack of the loop. ; ‘ 

2387. T. Benton, Shepield, ‘* Bells."—Dated 24th November, 1860. 

The First part of this invention consists in making bells of sheet steel or 
iron, alone or alloyed, in small proportion with some other metals, such as 
nickel, manganese, tungsten, and other metals. In carrying out this part 
of the invention the patentee uses discs of steel or iron of a plane-convex 
shape, or other section ; these he draws or forces into, or through dies or 
moulds, either cold or ata red heat, by hydraulic, steam, or other power. 
If the bell is deep he prefers to raise or form the same by passing it several 
times through orinto the dies or moulds, and annealing after each operation. 
He 2 makes bells by taking flat discs of steel or iron, and forcing or 
drawing them into or through dies or moulds at a red heat. By these means 
he greatly facilitates the manufacture of such articles. He makes the 
surface of the clapper or hammer for bells of a somewhat soft metal, or of an 
elastic substance, such as india-rubber, cither alone or combined or vulca- 
nized, and this he does by casting an iron or other metal core to form the 
clapper or hammer. 

2859. J. Fower, jun., R. Burton, and D. Greic, Leeds, “ Apparatus for 
raising, lowering, and hauling weights.” —Datid 2Ath November, 1860. 

This invention has for its object improvements in apparatus for raising, 
lowering, and hauling weights. In the specification of a patent granted to 
»wier, Burton, Greig, and Head, dated 24th January, 1859 (No. 216), 
tus is described to be employed for drawing agricultural implements 
to and fro over land, the said apparatus consisting of a drum placed horizontally 
and mounted on a vertical axis ; it is so constructed that a rope taken only 
partly around it, and drawn tight becomes firmiy held by the drum, so that, 
if the drum is put in motion, the rope, and anything which may be attached 
to it, will be drawn forward. In order that the drum may thus hold the 
rope, the latter, as it passes on to the drum, is caused to rest on levers or 
moving instruments carried by the drum, which yield somewhat to the 
pressure of the rope towards the centre of the drum, and, by thas moving, 
act with other levers or parts either stationary or otherwise to nip the rope. 
Now, part of the — invention consists in adapting such drums to be 
used for raising and lowering weights by mounting them vertically, that is 
to say, on horizontal axes. When thus mounted they are very convenient 
for raising and lowering weights in the shafts of mines, the drum being, in 
this case, mounted, by preference, directly over the shaft of the mine. 


2897. W. R. Suirtcnirre, Sheffield, “‘ Warm baths.”"—Dated 26th 
1860. 

The invention relates, mainly, toa peculiar construction of burner or heat- 
ing appliance for the evaporation or heating liquids in baths. The principal 
eature of the invention consists of a portable double cylinder, or two con- 
centric tubes, enclosing two small vertical pipes in the concentric space 
between them ; the outer cylinder is closed at the bottom, and the space 
between the two cylinders closed at the top. The inner cylinder is not as 
long as the outer cylinder, the inner cylinder terminating a sufficient 
distance from the bottom to admit of a small perforated horizontal pipe 
being placed across to connect the two vertical pipes in the concentric space 
between the cylinders. These pipes do not reach within a quarter of an 
inch of the top or connection between the two cylinders. The heat gene- 
rated by the combustion of suitable material in the burner or heating 
apparatus is applied to a bath with the under side formed so that the heat 
may readily act upon the water contained in it.—Not proceeded with. 

2903. C. H. Jacquet, Lyons, “An improved calender clock.”—Dated 26th 
November, 1860. 

This invention consists in combining with an ordinary clock movement 
an independent spring movement, which second movement is set in action 
by a wheel on the first movement made to perform one revolution in 
twenty-four hours, through alever whereupon the second movement causes 
rollers, round which endless belts are passed, to make a portion of a revolu- 
tion ; the endless belts have marked on them the days of the week and 
the dates of the month in two lines, and the motion of the rollers is 
adjusted in such manner that, once in twenty-four hours, they bring the 
day of the weck and the date of the month opposite apertures made in 
t k face ; a third aperture is made in the clock face behind which, 
first of every month, the name of the month is placed.—Not proceeded 
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2906. G. Ennis, Jersey, “ An iinpn 
26th Novenler, 1560. 

This invention cannot be descr 
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kind, sucht as pearl or oyst tlverised, or ive , are amongst the 
materials employed. These are to be ama ted with theshell-lac, under 
heat, into a paste, coloured gecording to ta ond transferred to dies by 
which they receive any desired impression. The Second part of the inven- 
tion consists of an improved rivetting-machine » be employed in securing 
together dises or surfaces of any brittle material s pearl or glass, or 
the compositions already named, which are lia tol ured or injured 
by the ordinary processes of rivetting. The pat connect to the striker, 


on, so that 
i not only 
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istruction of an improved 
th a view of saving a 
elting and pr 
one modification of 
which is used for pre- 
v h the bitumen is 
e of malleable iron. 
of the pan, extending 
wwe between the pan and the 
rhe tubes are nged to 
air-forcing apparatus, and 
the other to open out into the asphalte-pan at tl pper part, immedi- 
below the outwar -turned edge or flange which scrves to enclose the 
s n the pan and the outer shell. ‘the openings of the air-tubes 
into the pan may be partly covered with angle pieces of iron, so as to direct 
the issumg current of air down upon the bitumen in the pan. With this 
arrangement, when the tubes become red-hot, a current of air is forced 
through which circulates along the tubes, and issues in shiy-heated 
state from the emissive openings. The heated air fi the surface of 
the bitumen, and is kept in contact therewith by the ordin: se cover of 
the boiler.—Not proceeded with. 
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I the purposes of this invention, at the opening or siit, say for the 
ny up of the boot, shoe, gaiter, le or overshoe, the inventor applies 
rows of eyelet holes or other suitable ining means, Which he threads 
With clastic tape or cord, and kecjs the parts together by the insertion 
underneath such openings, but so as to be covered by the fabric of the shoe, 
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THE ENGINEER. 





boot, gaiter, legging, or overshoe, of breadths of elastic fabric or material, 
adapted to the elasticity desired ; and to prevent such being acted upon by 
the stockings, or socks, or legs of the wearer, he continues the linings under 
such parts, slitting such lining to allow its opening with the expansion of 
the gusset or gore.—Not proceeded with. 
2915. J. B. LecomrTe-Au t, Paris, “A machine for wa. 
apartments.” —Dated 2>th November, 1860. 

This invention cannot be described without reference to the drawings. 
2916. J. Ross, Aberdeen, ‘ ves Dated 28th N 

The method of construction which the patentee prefer 
the principles of this invention, is as follows:—The base or bottom of tne 
stove is composed of metal, stoneware, or other suitable material, and may 
be made of any desired shape, and ornamented and coloured to suit various 
tastes. Upon this base is placed a cylindrical vessel or chimney, herein- 
after termed the mixing chamber, and into which the gas is condycted by 
means of an ordinary pipe and burner, or pipes and bur s, the top « 
cylinder being covered with wire gauze, or with a plate of perforated 
material, through which the gas passes after having been previously mixed 
with atmospheric air in its passage through the mixing chamber, the gas 
being ignited above the wire gauze or perforated plate. The material 
which is preferred for the perforated plate is that called “ adamas,” but 
any other material capable of resisting the action of the heat evolved from 
the ignited gas, and otherwise suitable for the purpose, may be employed. 
The atmospheric air is introduced into the mixing chamber for the purpose 
of being mixed with the gas by means of a tube formed of iron, brass, or 
other suitable material, which tube communicates at one end with the 
external air, and, after passing over the ignited gas, and thus heating the 
air contained therein, enters the mixing chamber at a point below the gas 
jets, the gas being thus intermixed with the air before passing through the 
wire gauze or perforated material. The tube by which the air is conveyed 
to the mixing chamber may be carried in the form of an arch over the gas 
jets, or may be arranged above the same in a coil, or any other convenient 
method, admitting of the proper heating of the air previous to its admission 
to the mixing chamber, may be employed. The mixing chamber is sur- 
rounded by a glass cylinder open at the top, and so supported as to allow of 
the free passage of air beneath its lower edge into the interior thereof. This 
may be effected by raising the cylinder above the base or bottom of the 
stove, or by perforating the latter so as to admit the The upper end of 
the cylinder is partially closed, an opening being left at the top of consider- 
ably less diameter than the main body of the cylinder, such opening being 
covered with wire gauze or perforated material. Above the glass c\linder 
is a dome-shaped cover of glass or metal, or other material, the same being 
of greater diameter than the cylinder, and a clear space being left between 
them, the effect of the dome being to intercept the heated air and diffuse 
it through the apartment or place in which the apparatus is situated. ‘The 
dome may be either suspended over the stove, i rted by 
arms attached to the glass cylinder. In order : s cylinder and 
dome (where the latter is constructed « ass) may be protected from injury, 
a cover constructed of wire network, or of rivrated metal may be 
employed, and which exterior cover may also, if preferred, be employed to 
support the dome. 
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2923. H. Gintert, Reyent-strect, London, “* Ornamentation of the leaves of 
photographic albums.” —Deled usth November, 1860. 
The inventor proposes mounting such edges with various designs, such as 





flowers, designs in the style of Arabesque, Italian, Grecian, Alhaiuuibran, or 
any other style suitable for such purpose, cither plain or in colours, or gol 
or gold intermixed with colours, such ornament being cither printed, 
cilled, painted by hand, transferred, or placed upon the edges by any 
convenient process. —Not procecded with, 
2927. J. Jnves, Chesei, “ Manufacture of boots and shocs.”—Dated 2th 
November, 1860. 

The patentee, in carrying out this invention, causes the upper of a boot 
or shoe to be fixed at its lower edge to the edge of a welt or interposed 
piece, so as to admit of such lower edge of the upper being turned out- 


























wards, and be itself sewed to the sole. The welt or part to which the 
upper is first sewed may be similar to those described in the spe rations of 
the inventor's previous patents, or of other forms, but he prefers t the 


welt or part to which the upper is first attached should be in one piece, and 

correspond in form with an ordinary sole. He prefers that the uppers used 

in making boots and shoes should be first blocked so as to shape the front 
parts thereof to nearly the desired forms. 

2013. F. 8S. Beatry aad T. ALEXANDER, Dublin, *‘ Production of photo- 
graphie proofs, aud their application to printing purposes.” —Dated 27th 
Novenler, 1 

The patentees claim, First, the use of lithographic artist transfer mediums 

or compositions, or other suitable transfer matters or their equivalents, to 
coat surfaces for the production of photographic proofs, as described. 
Secondly, the employment of metal foils and surfaces, free from granular 
texture, and the coating of them with gelatinous, glutinous, farinaceous, 
and albumenised combinations or compositions, and the covering of the 
same with the transfer medium or otherwise, as described. Thirdly, the 
coating with bichromate of potash, in combination with dextrine, gelatine, 
or albumen, the prepared surfaces, as described. Fourthly, the admixture 
of pulverised mineral and earthy substances in the transfer compositions, as 
described. Fifthly, the printing upon the photographic proof a tint in 
lithographic ink by an impression from an equivalent plate, as described. 
Sixthly, the printing of photographic pmpofs in colours, as described. 
Seventhly and lastly, the method described of producing printing surfaces in 
relief or intaglio from photographic proofs, and especially the application 
upon the surface on which the photographic proof is obtained of an acid- 
resisting varnish, on being washed the proof alone remaining; the other 
parts being without the varnish covering may be easily corroded away, thus 
leaving the proof in relief. Reversing the negative produces a proof intaglio. 
They also claim the covering with lithographic transfer ink (any surface 
having thereon a photographic proof), then washit y the unlighted 
parts, and when clean taking an impression of the same on transfer paper, 
and making a transfer on it on lithographic stone, and the hardening of the 
surface of lithographic stones on which a transfer is made for printing 
purposcs substantially, as described. 

2929. H. Ginurr, South-street, Finsbury, London, “ Welding.”—A communi- 
cation. — Dated 29th November, 1s60. 

This invention consists in manufacturing 



































and employing bars of wrought 
































or forged iron, and welding steel, with longitu u projections for ensuring 
and producing a more perfect welding together of a series or pile of iron 
bars than hitherto obtained. These p1 tions, ribs, or mouldings may b¢ 
of a curved, semi-circular, corrugated, or other suitable form, and of various 
sizes, according to the dimen ¢ to be fk bars thus 
formed, and which the patente: vars” ‘covering irons,” 
are placed on the top and unde pile of wrought or forged 


sed of cither one or more of these 
vether, are placed under the action 
pressure of the grooved rollers 


iron, or welding steel, or piles 
metals. The piles, when thus ex 
of the rolling at a weldin 
pon the said projections or mouldings causes the metal to spread and enter 
between the bars in a longitudinal direction, and thus pri perfect 
welding of the pieces. The covering irons are formed in the roliit mill by 
passing the iron bars between roliers with grooves corresponding to the 
form of the required projections, ri or mouldings, 
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2934 4. Jaques and J, A. FAansuaAws, Tottenham, and G. Jaques, 
Brondley, * Apparatus for cooling liquids.” —Dated 2th Novenber, 1860. 
This invention consists in bringing the hot liquid into a divided state, or 


reducing it to the form of spray, and when in such a state submitting it to 

the action of the air, so that each particle, globule, or drop of liquid being 

surrounded by air the caloric may be quickly abstracted from the liquid, 

which will fall down in a cool state. 

J. A, FANSUAWE and J. A. JAQqueEs, Tottenham, “ Brushes, dc.” —Dated 
20th November, 1360. 

This invention consists in making them of vuleanised india-rubber, or 
other suitable compound, which is converted by pressure into the required 
shape, the rubbing surface of which is made by preference in the form of 
concentric rings, With projecting edges brought to a sharp edge or angle. 
2937. D. Ginwert Bua, Paris, **lulaying, marking, and engraving ivory, 

vegetable ivory, wood, or horn buttons.” — Dated 29th November, 1360. 

This invention consists, First, in a mode of working or engraving such 
buttons by tools to be used in an ordinary fly press. Secondly, in the mode 
of preparing such buttons for so marking. ‘the inventor turns them in the 
ordinary way, and then flattens their surfaces by lapping or grinding to 
bring them to a dead level. He inlays or colours the impressions made on 
such buttons by the process above described, by any kind of colouring 
substance that he can rub or paint in.—WNot proceeded with. 

», E. C. Perry, Sedgley, Staffordshire, “* Preventing accidents in or at 
mine shafts.” —Dated 30th November, 1860. 

This invention cannot be described without reference to the drawings. 

2941. E. T. HuGues, Chancery-lane, London, * 
tion. —Dated 30th November, 1860. 

This invention cannot be described without nee to the drawings. 
The patentee claims, First, the mode or system of forming tubes of a number 
of segments or sections of metal, having any desired Jateral section and any 
form of edges. Secondly, the system ot rolling puddle bars, and also finished 
rod iron, into curved transverse sections, which are formed into a hollow 
bundle and held together by wire or other means. Thirdly, the system of 
manufacturing smaller tubes than can be made over tongues, by first 
making them over the smallest tongues, and then filling them with sand, 
quartz, coke, ashes, lime, magnesia, or other material which will not unite, 




















Metal tubes."—A communica- 


reter 





and, after stopping the ends, rolling them in the same manner as rolling 

rods to as small a diameter as required, 

2945. K. DawBarn, Wisbech, Cambridge, “ Apporatus for stopping venta or 
holes in fire-engene hose and other clast 6."—A coumunicution. 





—Dated lst Dece mer, 1300. 
This invention consists of two plates of metal of an oval or other suitable 
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form, with ‘raised and indented edges on the two opposing surfaces, which | ing case, under one modification, the top and bottom frames, which are 


are curved to correspond with the curvature of the filled hose. One or more 
screws are permanently fixed to the lower (or inside) plate. On the middle 
part of the screw (when one only is used) there is a square or oblong shank, 
and in the upper (or outer) plate is a slot, passing through and forming part 
of the same, which fits upon the shank of the screw, and enables the position 
of the inner and outer plates to be adjusted so as to inclose the injured part 
of the hose. Upon the outer end of the screw is placed a ti ¢ nut, 
in the event of a hose bursting while in use the inner plat 
through the opening, which, if not lagge enough, must be er 
when the two plates are so placed as to enclose the rent or opening ven 
them, the tightening nut is screwed down, bringing the two plates into 
contact with the inner and outer surfaces of the hose, and forming a water- 
tight joint around the rent or opening. 
2048. C. and W. Farmer, Birmingham, “* Machinery for the manufacture of 
the hooks used principally as dress fastenings.” —Dated 1st December, 1860. 

This invention cannot be described without reference to the drawings. 

2951. R. Marspen and W. Lampert, Sheielt, ** Horses’ shoes.” —Dated 1st 
December, 1369. 

This invention refers especially to the roughing of horses’ The 
inventor proposes forming the toe of the shoe with a projection on its outer 
side, in which projection he makes or casts a dove-tailed groove for the 
purpose of receiving a wedge-shaped piece of steel or other suitable metal, 
which is to be driven in by a hammer or other similar instrument. He also 
proposes forming either one or both of the heels of such shoes with the like 
projections, and forming or casting similar grooves therein to that before 
mentioned, into which are to be inserted other wedge-shaped pieces of steel 
or other suitable metal. Thus, when the roughing is not required, the pieces 
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shoes. 


can be detached and the shoes used as ordinary shoes.—Not proceeded with. 
2962. R. BARKER, Chapel-street, Bel grave-square, “‘ Bottles Jor medicines and 
poisons.” —Dated 3rd De ber, 1860. 

For the purposes of this invention the inventor constructs the body of 
the bottle with an opening at the top, into which he inserts the neck, which 
fits quite tight like a stopper; this neck is formed in the shape of an 
oblong cup or receiver, with two small holes, one at the bottom and one at 
the side, through which the contents of the bottle has to pass, thereby 
regulating the tlow thereof, and causing the liquid to come out in drops or 
small quantities at a time. The holes may be increased or diminished in 
size or number, according to the nat of the purpose for which the bottle 
is required. The top part of this neck piece is formed with a spout and 
































stopper.—Not procecded wit. 
2068. J.T. Canter aud J. Austin, Sydenham, Keut, ‘ Roughing horse shoes.” 
—Dated 3rd December, 1860. 

This invention consists in fixi rt of horse shoes a plate 
carrying spikes or other project i f the plate carries a bar, 
Which bar is inserted between the inside of the shoe and the foot of the 
hors rhe front of the plate is turned up, and has fixed to it, by means of 
a pin joint, a bar or icver, which lies down over the tor 1l on the front of 
the hoof. The top of the bar or lever is fixed to a sti f metal, or other 





table material, which is p lround the heel, and brought up over the 
p and front of the ho Not ; led with. 
2969. W. R. Jeunr, Bow, r Loudov, “Kamptulicon or coverings for 
tors, dec." —Dated 4th December, i800. 
One feature of this invention consists in splitting or dividing a layer or 


sheet of ordinary kamptulicon (of sutficient thickness) into two or more 
thicknesses, so as, where cut or divided} to present smooth or even surfaces, 
instead of the ordinary rou ch or granulated surface, Sutsuch kamptulicon, 
whether as ordinarily manufactured, or whether further simply treated by 
splitting, as above mentioned, is subject when in use to spreading or 
buckling, to overcome which is another object of this invention ; and this 
feature consists in the treatment of ordinary kamptulicon by softening one or 
both surfaces with a suitable sulvent or solution, and applying to it or them, 
that is to say, to one or to each of thesides a layer or sheet of woven or 
other fabric or foundation by rolling or otherwise, so as to make them 
adhere, and the further treatment by splitting or dividing the compound 
substance so produced into separate thicknesses, as before.—Not proceeded 
with. 
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. B. Greenwoon, Manningham, Yorkshire, “ Brooms and other brushes, 

—Dated 4th December, 1+60. 

This invention consists in making brooms and other brushes by means of 
setting or fixing bristles, weed, hair, or fibre firmly in grooves, by which 
said method the broom or brush embodies in itself a greater amount of 
elasticity and strength than is retained by the ordinary mode of making the 
same. It is proposed to fix the bristles, hair, weed, or fibre in tubes made 
of tin, zinc, or other malleab!e material, and grooves corresponding with 
the shape of the said tubes are to be made in the broom or brush stock, 
The tubes containing the bristles are then to be inserted in the correspond- 
ing grooves made in the broom or brush stock, until the same form a perfect 
brush, 

2973. W. T. Waurer, Long-acre, and C, Henny, Kingsland, London, * Pro- 
cesses for obtaining ornamental and other devices or effects on inetal, glass, 
&c.”—Dated Ath December, 1860. 

The patentees claim the method of obtaining ornamental and other effe 
or devices on metal, glass, stone, and earthenware by removing the varnish 
or other composition from the design after the first decomposition of the 
base, and operating substantially as explained. 

2975. F. Micuaux, Axzin, France, “ Safety lamps for mines.”"—Dated 4th 
December, 1369. 

The inventor proposes fitting a hollow piston to the bottom of a safety 
lamp. ‘This piston, composed of a circle of copper, will have two lids of tin, 
and at one of its extremities a rod of galvanised iron. A tube traversing 
the body of the lamp will be soldered to the bottom and the upper lid, and 
the bottom will be pierced to allow the passage of a rod through the centre 
of the piston. A copper spring will surround the galvanised iron rod, and, 
pressing on its exterior and on the bottom of the lamp, will keep the piston 
in position. When the lamp is closed a washer will pass over the upper end 
of the galvanised rod, and a small copper die will cover the end of the rod 
where it passes through the washer. The apparatus for withdrawing the 
lamp will consist of a cast iron framing supporting a small pneumatic appa- 
ratus of copper, with an india-rubber washer, and will be furnished with a 
rthe hollow piston to adhere to the india-rubber washer. 
i i 1k will lift and lower the red which 
sr, and which, in descending, will 
centre of the washer, a space 
| rarefy the air, and thus make the 
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2990. J. F. Pratt, Oxjord-strect, London, “ Iastruments for receiving and 
transmitting 1, particularly adapted to the relief of deafness.” —Dated 
Gth December, 130. 

This invention consists in forming an instrument for improving the hear- 
ing of deaf persons in the foliowing manner:—The inventor cimploys, for 
the purpose of receiving the sound, a hollow vessel of a bell or trumpet 
form, which vessel he prefers to make of a paraboloidal shape, although he 
limit himself thereto. From the int w of this vessel he 
ved or bent tubes passing out of the same, and receiving upon them 
astic tubes which are furnished at their extremities with end pieces 
formed either to enter the ears or to cover them as inay be required. ‘ 
receiv vessel, the tube, and the end pieces may be formed of any suitable 
materials. The inventor is aware that a receiving vessel furnished with a 
single internal transmitting tube lealing to one ear has before been used, 
but the arrangement before described, and which constitutes this invention, 
by transinitting the sound to both ears enables persons to whom the single 
instrument would be comparatively useless to hear with advantage. It 
also enables the inventor to make the instrument perfectly self-supporting, 
and to give to it various convenient forms, in order to render it as little 
observable as possible. The invention further consists in placing within 
hearing instruments resembling those previously described, a water cushion, 
metallic spring, or other vibrating substance for the purpose of modifying 
and softening the sound transmitted to the ears.—Not proceeded with. 

2902. M. Deavin, Rotherhithe, Surrey, “ Apparatus applicable as a Jire- 
escape, also to the raising and lowering of weights.” —Dated 6th December, 
1860. 

This apparatus is composed of a bar or lever, by preference jointed for 
convenience of folding, having attached at one end a depending bar which 
is intended to rest against the wall inside an apartment, and under the sash 
sill; an upright carried from the underside of the lever rests upon the stone 
window sill, while an incline strut carried from the outer end of the lever 
rests against the wall outside the apartment, and thus the lever is main- 
tained in a horizontal position. Instead of one bar or lever two may be 
used at a distance apart, so as to forma frame. Near the outer end of the 
lever, and supported in suitable bearings, is a roller surrounded by a drum 
armed with pins or projections. The drum and roller, when revolving in 
one direction, are caused by a ratchet and paw! to revolve together ; a guide 
pulley is placed at the extreme end of the lever, and a chain or rope passes 
over this pulley and over the drum. One end of the chain is attached to a 
cage, while the other end has fixed to it a weight heavier than the cage. On 
the roller shaft is a ratchet wheel, and pawls worked a pendulum take 
into the teeth thereof. 

2977. G. F. Stipouen, Tpswich, T. Simpson, Woodbridge, and J. Stivouri, 
Ipswich, Saffolk, “ Crates and other packing case.” —Dated 4th December, 
1sv. 


For the purposes of this invention in constructing a crate or other pack- 
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usually of a rectangular form, are connected together by a pair of stretchers 

at each of the corners or angles, the stretchers b sing each composed of two 

parts pin-jointed together, and pin-jointed at their ends to the angles or 
corners of the two frames, and the stretchers are arranged to fold in like 
manner to the two points or limbs of an ordinary carpenter's rule. In some 

cases, in place of the top and bottom being thas connected, two sides of a 

crate or other packing case may be thus connected together. By these 

means & crate or other packing case may be used when more or less opened 
out, andit will occupy but comparatively little space when empty and 
folded together. 4 : 

2978. J. H. Jounson, Liacoln’s-inn-felds, London, “ Clothes dryers or 
foldiny racks for airing and drying clothes." —A communication.—Dated 
4th December. 186), : 

This invention consists of two series of arms, each supporting several 
series of clothes lines, the arms being hinged to each other and to connect- 
ing blocks, and provided with tension cords, the whole being so disposed as 
to form a portable self-supporting clothes frame or horse, capable of wide 
extension as compared to its height. 

2984. G. Hat 
bottoms, d> 





tt, Broalowl, Lambeth, “ Coating iron and other ships 
—Dated 5th December, 1860. 

the purposes of this invention native oxide of antimony is employed, 
which is reduced into a powder, the matrix or impurities being separated 
therefrom by picking and washing. The powdered native oxide of antimony 
is then ground with a suitable oil or varnish material to admit of its being 
used as a paint, and, when desired, other materials may be combined with 
the native oxide in preparing a paint suitable for the coating of iron and 
other ships’ bottoms and other surfaces. 

5. E. Morewoon, Hateld, “* Coating metals.”"—Dated 5th December, 1860. 

When coating sheets or suitable pieces of iron or copper, by introducing 
them between rollers placed above the flux which floats on the surface of 
the melted metal, such rollers are sometimes apt to get more or less dirt or 
flux upon them. In order, therefore, to interpose a barrier to the flux spurt- 
ing or rising up to or upon such front outside rollers, the patentee uses a 
fence »r floor of sheet or plate iron, and having a suitable narrow opening in 
it through which the plates to be coated may pass from such outside front 
rollers into the melted metal, and he places it ina horizontal position between 
the flux on the surface of the melted metal and the bottom of the front out- 
side rollers. He prefers to set it just below the bottom of the front outside 
rollers. In coating sheets or suitable pieces of iron or copper with molten 
metal, the iron or copper sometimes emerges from the bath of melted metal 
with a thicker, or heavier, or more unequal coating than is desired. In 
order, therefore, to remedy this, he causes such sheets or suitable pieces of 
iron or copper to pass through, between, or against brushes or rubbers made 
of iron wire, or other material suitable for brushing, or sweeping, or thinning 
the coating metal. And, when used at the side where the plates are 
introduced, then such brushes or rubbers assist in removing oxide or other 
matter on the surface of the sheets, which may interfere with or hinder the 
sheets from taking the coating as readily or as well as is desirable, 

29 B. Gorritt, Birmingham, “ Gilding tools.”"—D ited 5th December, 1860, 

This invention consists in making such ornaments by the process known 
as “‘saw piercing,” namely, the taking of a flat piece of metal sufficiently 
thick as may be required, consistent with the size of the ornament and of 
the amount of use required from it (such piece of metal by preference being 
of a uniform thickness), and on its surface the inventor draws the intended 
design; and the external and intermediate portions of metal requiring to be 
moved he purposes effecting by the process known technically as “saw 
piercing,” and by this means he gets a clear defined outline of the design at 
comparatively little cost. And in this condition he purposes pinning, 
screwing, or otherwise securing the design so formed on a solid block, which 
may be of cast iron or other metal or material, to which, if necessary, a 
handle or pad may be applied. The face of the design he purposes finishing 
by the process of engraving now commonly in use.—Not proceeded with, 
2987. G. C. Linauam and J. Nick.in, Birmingham, “ Belt fastenings.” 

Datel 5th December, 1860. 

This invention consists in applying a movable bar on the one part, which 
passes through a corresponding slot or opening in the other, and by 
reversing the bar forms a simple and an efficient connector, admitting of 
much diversification of design, according to the use for which such clasps or 
connectors may be required, 

2904. J. Beunamy, Wedneajeld, “ Traps for taking rats, birds, rabbits, and 
other animals.” — Dated 6th December, 1860. 

In carrying out this invention the catch or set is secured to the under side 
or back of the treadle or bait plate ; this catch engages immediately with 
the back or end of the spring, whether a flat or bow spring be used. The 
catch is also rivetted to a small butt or carrier on the upper side of the stook 
or back plate. The spring, whether flat, bow-shaped, or swivel, is formed 
of one piece of steel, with a slot cut through the fore, and of the same for 
the jaws to passthrough. The patentee can also make the my of the small 
traps similar to those of an ordinary beaver trap out of plain flat iron, in- 
stead of bevelled iron, as he will, for some uses, require no teeth or serrated 
edge to such jaws. 

2995. J. MUSGRAVE, Bolton-le-Moors, “* Apparatus for regulating the discharge 
of water from steam pipes.”—Dated 7th December, 1860. 

This invention consists in causing the weight of the water collected in a 
vessel attached to the steam pipe to lower the said vessel, and thereby to 
open a valve through which the water escapes; this valve acts also as a 
vacuum valve to admit air when the pressure within the steam pipe is less 
than the pressure of the atmosphere. A convenient mode of carrying the 
invention into operation is by supporting the vessel attached to the steam 
pipe on springs, the force of which is about equal to the weight of the 
vessel when empty; the force of the springs may, however, be regulated 
according to circumstances, or a counterweight may be used instead 
of, or combined with, springs. As soon as a sufficient quantity of con- 
densed steam or water from the steam pipe has accumulated in the vessel 
it descends and brings the tail of the valve spindle against a fixed object, 
thereby opening the valve and allowing the water to run off, until the 
force of the springs overcomes the weight of the vessel, which again rises, 
and as soon as the valve spindle is raised above the fixed object the valve 
is closed.— Not proceeded with. 
2997. P. Guerin, Cluny, France, 

1860. 

This invention cannot be described without reference to the drawings. 
2998. C. J. 
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“* Hydraulic press.”"—Dated 7th December, 


Iti, Turakam-green, ‘ Improvements in presses for stamping 
nbossing and cutting or punching out metal ov paper, and print- 
de.” —Dated 7th December, 1860. 

This invention consists of a direct-acting press, so constructed that it may 
be worked either with one or more levers, or the blow struck by weight or 
by hand, and is formed of a strong metal frame, to which the following 
parts are attached, viz. :—A hollow vertical plunger, to contain or be con- 
nected with another plunger, which the patentee prefers acting inside the 
former, so as to counteract the rotary influence of the action of the lever 
or levers hereinafter described, the top part of which inner plunger extends 
above the outer plunger to the extent required to reach the said lever or 
levers. The said outer plunger is to be attached to, and suspended by, one 
or more springs ; When more than one spring are used they should be placed 
one at the top and one at the bottom of outer plunger, parallel to each 
other ; that portion of the said springs where the outer plunger is attached 
is to be raised higher than the parts attached to the framework. Above 
the said inner plunger are two levers working on fulcrums, so arranged that 
by the alternate action of the levers double the number of blows or depres- 
sions are given to the plungers than by the ordinary lever press; this is 
effected by the fulcrums being placed in a horizontal plane equidistant to 
centre of top of inner plu that part of each of the levers which acts on 
the plunger is of circular form, corresponding to the top of plunger, the 
blow being given at that time when the lever is at right angles with the 
plunger, whereby a direct blow is produced, so that, on depressing either 
lever the blow is given, the other is raised, and so on alternately ; these 
levers are connected together by a double tie bolt working in bearings, and 
are weighted at their extremities or power ends, This form of lever is 
termed a compound loaded lever, 

3000. 8. Houmax, Lewisham, *‘ Communicating motion to, and transmitting 
motion from, reciprocating rods.”—Dated 7th December, 1860. 

To obtain the objects of this invention the rod is provided with a cap 
which is attached to it by means of a screw, or any other convenient mode 
of fastening ; the said cap is made of a suitable shape and size to receive a 
roller made of iron or other suitable material, and made of suitable 
dimensions to permit the reciprocating rod to traverse a length greater than 
the distance from the fixed fulcrum pin on which the roller revolves, and 
also to permit this roller when in motion to travel in a parallel line trans- 
versely to the direction of the rod. The roller is adjusted to a lever which 
works on a pin fixed in any convenient position, and when the lever is put 
in motion, that part to which the roller is adjusted describes an arc, and the 
roller by its bearing on the bottom internal surface of the cap in its down- 
ward movement, and on the top internal surface in its upward movement, 
is caused to revolve, whilst it travels in a parallel line a distance equal to 
the versed sine of the are, 

3001. J.B. Tuntin, Miaories, Lowi, ‘*Signa's.”—Dated 7th December, 1880. 

This invention consists in working three dises, through the permutations 
of which they are susceptible, so as to have one specific arrangement of the 
dises for each letter of the alphabet, and one for a stop to mark the end of 
a word or sentence. For this purpose each dise is divided into sections, 
which may be worked so as to display a disc of either of two colours 
separately, or of the two colours combined, and it is by working the sections 
of the discs so as te produce the respective combinations for each letter that 
words may be spelt in a manner analogous to the spelling of words by means 
of the deflections of a needle in electric telegraphs. The three discs are 
uspended in a vertical line, one over the other, and each is acted upon as 
required by means of asmall rope working over a sheave convenicntly fixed, 
and the discs are not lowered until the message is completed, 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 

Testing STAFFORDSHIRE Tron FOR CHAIN CABLES—CHANGES OF 
Proprietary or Works—Mr. G. THompson’s Arrairs: Compo- 
sition of 5s—Tue Ensurse Pretiminary Meeting: Contemplated 
Reduction in Prices and Wages—Coau rave: Reduction of 
Miners’ Wages and Price of Coal—Larcr Meeting or Couuiers— 
Famvre or Couuery Proprretors—BirmincHam AND WoLvVER- 
HAMPTON GENERAL TRADES: Continued Depression: High Rate of 


Pauperism. 
Tue past few weeks has been a period of considerable activity in 
the testing of iron; and the fact must be highly gratifying to every 
one engaged in the trade. ‘Two or three weeks ago mine iron was 
tested at Woolwich, with a view to ascertain the tensile strength of 
certain descriptions when used in the manufacture of chain cables. 
The results were alleged to be favourable to Welsh as compared with 
Staffordshire iron. On Friday last some experiments were made 
at the chainworks of Mr. H. P. Parks, Tipton, of some iron manu~- 
factured by Mr. Samuel Griffiths, and which Mr, Parks had manu- 
factured into cables. ‘There were four sizes of links proved. The 
smallest were }-in., the second, 3-in., the third, j-in., and the fourth 
1-in. ‘The first broke at a pressure of 8 tons 10 ewt.; the second at 
17 tons; the third at 28 tons 10 ewt.; and the fourth, 32 tons. It 
will be seen, therefore, that in each instance the pressure applied was 
nearly three times greater than that required at Liverpool. This 
iron is said to be a mixture of Old Park, Windmill End, and 
Heyford pigs, and a “chemical compound” which Mr. Griffiths is 
said to throw into the puddling furnace when the iron is in a boil- 
ing state. 

Mr. Griffiths has just added to his other iron works the Great 
Bridge Ironworks, erected by their late proprietor and tenant, 
Mr. Walter Williams, the plate mill of which is said to be the best 
in South Staffordshire. 

Trade has not improved this week throughout the trade generally, 
and the expectation that at the Preliminary Meeting, which will be 
held next Thursday, at the Stewpony, a reduction of 10s. a ton on 
finished iron, and of 10 per cent. in workmen's wages, will be deter- 
mined upon, is occasioning considerable satisfaction to the producers 
of a good quality. 

Mr. Geo. ‘Thompson, of the Crookhay Works has made an arrange- 
ment to pay 5s. in the pound. 

The coal trade rules dull. Now that the reduction in the wages 
of the thin-coal miners in the Wolverhampton district has taken 
place a reduction has been determined upon in the case of the men 
employed in the West Bromwich on thick-coal seam, On Friday the 
empleyers, at meetings held at Dudley and Tipton, resolved to give 
their men notice on the following night for a reduction of 6d. a day ; 
at the same time they reduced the price of some descriptions of coal, 1s., 
and some other descriptions 6d. a ton. A mecting of some 5,000 
colliers took place in North Staffordshire on Monday, which was 
bgt with prayer, and at which speeches were delivered in favour 
of a collier’s trades’ union for North Staffordshire. A partial strike 
in that district called forth the meeting. 

Messrs, Greenwood and Sinclair, of theTame Valley Colliery, have 
petitioned for private arrangement, with £10,000 liabilities. 

The general manufacturing trades of Birmingham and Wolver- 
hampton are all still, excepting the military gun trade, painfully 
dull ; and the pauperism is at a very high rate. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Tue Dock Works at Birkenneap: Report from Mr. Hartley, C.E.— 
Tue Great Eastern at Liverroot—Steam CuLtivation IN 
Essex—Harwicu : Steam Communication with the Continent— 
GrimspyDocks—Royat AgricutturaL Society: The Approaching 
Meeting at Leeds; Noxtuenn Martens: The Great Tyne Dredger : 
North Eastern Railway : The Galway Line Steamers, Se. 

Mr. Hartiey communicated some interesting information with 

regard to the progress of the great dock works at Birkenhead at the 

last meeting of the Mersey Dock Board, It appeared, from 

Mr. Hartley's report, which was referred to the Works Committee 
with power and instructions to take any steps on the subject which 
they may deem necessary, that, after the completion of the Great 
Float, the first work in importance is the deep low-water basin, 
which is now rapidly progressing, and, but for the exceedingly 
difficult portion of the south wall—extending from the river wall 
inwards a distance of about 150 yards—might be completed during the 
present year. When that work is finished the next portion in order 
is the Morpeth Dock. ‘To execute this it will be necessary to 
exclude all vessels from that dock, and to keep it dry during the time 
occupied in its alteration. The whole of i work of the Great 
Float must then, of necessity, pass through the low-water basin, and 
the 50ft. lock at its western extremity; but it must be borne in mind 
that from the moment the water is let into the basin the sluicing 
operations necessary for its maintenance must be brought into action, 
and the full flow of the tide must be admitted into the Great Float; 
and the excess of such flow above the level of 13ft. above the datum 
of the Old Dock Sill must be run off each low water for sluicing 
purposes. These, the report goes on to show, by minute calculations 
as to the run of the tide inwards and outwards, when confined within 
so narrow a space, would be attended with great risk and incon- 
venience, ‘To obviate these Mr. Hartley suggests that, immediately 
on completing the great low-water basin, proceedings should be 
commenced at once, with all possible energy, upon the northern 
entrance; and, so far as he is able to judge, and unless some unfore- 
seen difficulty arises, he thinks it more than probable that those 
entrances may be ready for the passage of vessels during the summer 
of 1863, or in about two years from the present time. 

The Great Eastern was to sail from Liverpool with troops for 
Quebec yesterday (Thursday). She has been fitted up with berths for 
the soldiers by Mr. John Laird. During the stay of the “ big ship” 
in Liverpool she has been visited by almost countless thousands. On 
Saturday alone the number admitted on board was 16,250, Altogether, 
the tide appears to be turning in favour of the hitherto unfortunate 
Leviathan, and we heartily congratulate the shareholders upon their 
improved prospects. 

A successful trial of one of Coleman's steam cultivators is reported 
on an Essex farm. The field on which a cultivator, attached to an 
8-horse engine, was set to work was 13 acres in extent, and 
unfavourable circumstances had caused the formation in it of great 
clods or cakes of earth—in some cases a yard or two long—in 
attacking which ordinary ploughs proved all but powerless. ‘The 
steam cultivator, however, soon effected an extraordinary change for 
the better—-in fact, a good seed-bed was formed at once. An acre 
was got over in an hour and a-half—the charge to the farmer for 
twice going over-it being 25s.—and the occupier of the farm was so 
satistied with the result that he determined on having another field, 
18 acres in extent, subjected to the same process. ‘The cultivator is 
mounted on four wheels, two at each end, effective measures being 
taken to prevent their clogging, and it is steered alternately by 
either pair, The implement has two sets of tines, which are alter- 
nately raised out of the ground and work in it, and while the engine 
is being reversed the steering can be readily adjusted. 

_ {An the course of a journey made within the last few days over the 
Eastern Counties system of railways, the chairman and other 
directors visited Harwich, and pledged themselves, in the event of 
steam communication being established between that port and the 
Continent, to do all in their power to encourage the effort. In the 
present circumstances of Harwich, however, it seems extremely 
doubtful whether an attempt will be made to establish a line of 
steamers. The measures taken with that object during the last 
eight or ten years proved dead failures; for, however excellent 
Harwich may be as a harbour, the public will hardly be induced to 
take a railway journey of seventy miles before embarking, when 





they can dispense with such an expensive and wearisome prelimi- 
nary by taking ship at once in the Thames. 

Grimsby Docks present a tolerably busy appearance. The largest 
ship which has ever entered the port was brought into the graving 
dock last week for repairs. 

The arrangements for the approaching exhibition of the Royal 
Agricultural Society at Leeds are nearly completed. The construc- 
tion of the sheds, &c., is far advanced, and the branch railway, by 
which stock and implements can be conveyed direct to the ground, is 
nearly finished. This railway, which comprises five lines of rails, 
will not be used for passengers at all. It commences near the 
Armley station of the Leeds and Bradford line, and is upwards of 
half a mile in length; the expense of construction is shared jointly 
by the Midland, Great Nerthern, North-Eastern, Lancashire and 
Yorkshire, and London and North-Western Companies. The trial of 
steam cultivators will take place upon 170 acres of land at Garforth, 
and will commence on Tuesday, July 2nd. There are expected to 
be six competitors. ‘The trial of ploughs, drills, horse-hoes, mowing 
and reaping-machines, &c., will take place on land adjoining the 
railway, and extending westwards as far as Kirkstall Bridge. The 
show-ground covers an area of about 30 acres. Professor Wilson, 
of Edinburgh, will give a lecture on steam ploughs during the meet- 
ing at the ‘own Hall. 

The monster dredging-machine for the Tyne, built at Glasgow 
under the superintendence of Mr. Ure, C.E., and noticed a few 
weeks since in THe Enaineer, has arrived this week at its destina- 

tion, having proceeded round by the Pentland Firth, as its large size 
rendered a passage through the Forth and Clyde Canal an impossi- 
bility. This dredger is stated to be the largest in the world; the 
dimensions will be found on reference to our impression for 
May 3lst—The great Parliamentary duel between the North- 
Western and North-Eastern companies still draws its slow length 
along, but will probably close next week. The case for the North- 
Eastern is now proceeding, and Mr. Harrison, chief engineer of the 
company, was examined on Thursday week, Friday, and Monday. 
Mr. Harrison, in the course of a great mass of other evidence, stated 
that since 1849 the North-Eastern Company had spent £500,000 on 
the Jarrow Docks, £500,000 on the Bishop Auckland branch, 
£770,000 on the Penslier branch, and £100,000 on the Thirsk and 
Malton branch. They had also laid out £800,000 in improving 
their existing lines, and in the purchase of rolling stock. The 
gradients on the proposed Derwent and Weardale line were 
unfavourable, and the proposal to establish a through route eighty- 
three miles long, by means of a single line, was, he believed, 
unparalleled. ‘he North-Eastern, Mr. Harrison added, accommo- 
dated the mineral traflic very well, but emergencies sometimes arose 
which could not be provided for all at once. The company had 
22,000 wagons, of which 15,000 were used for mineral tratlic. The 
main lines of ‘the North-Eastern are % i 
branches, forty in number, extend over 536 miles, while thirty-four 
miles of new branches are now in course of construction. The 
company spent upwards of £900,000 on their works and stations in 
Neweastle and Gateshead; the High Level Bridge alone cost 
£212,000. The Newcastle Chronicle states that the contract price of 
the two steamers built by Messrs. Palmer, of Jarrow, was £95,000 each, 
The price for the two steamers built at Hull for the same company was 
£97,500. A company has been formed for granting licenses for the 
use of Mr. Dodd's patent for steeling rails, points, crossings, machi- 
nery, and every kind of ironwork. Among the engineers who have 
approved the steel rails after trial are Mr. Thomas E. Harrison 
(North-Eastern Railway), Mr. J. Perring, Mr. John Bourne, and 
others. The latter gentleman says that at the south end of the 
High Level Bridge they used to crush down a set of crossings in 
four months, but that, having tried a set converted by Messrs. Dodd, 
they had done work for sixteen months, and have yet every appear- 
ance of remaining as long again. Mr. W. Pile bas now in his yard, 
North Sand, Monkwearmouth, an iron screw of 700 tons, and is 
we pom to commence with two other iron vessels of 500 tous each. 
wast week Mr, Pile launched a screw named the Wisbeach for 
Mr. R. Young, of that port, and intended for the coal and Baltic 
trades. ‘The Wisbeach, which is 200ft. long and 830 tons burthen, 
is being fitted at West Hartlepool with engines of 90-horse power 
by Messrs. T. Kichardson and Sons. At the last monthly 
meeting of the{River ‘Cyne Commissioners, it was reported that the 
number of ships entering the Northumberland Dock from 
June, 1860, down to the present month, was 2,147, an increase 
of 394 upon that of the corresponding period of 1859-60. In 
reply to a question, the engineer of the piers stated that every 
advantage was being taken of the fine weather to push on the works 
at the mouth of the harbour, and that during the spring tides men 
had been employed night and day, 
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Merteoric Stones.—A number of the Jnstitut gives alist of several 
recent cases of the fall of these mysterious visitors. At T'renzano, 
near Brescia, in Lombardy, one weighing 17 lb. fell November 12th, 
1856. At Fort Peter, Nebraska Territory, U.S., alump of meteoric 
iron weighing 30 1b. was found in 1858. At Austin, in Texas, U.8., 
there is a mass weighing 320 lb., and composed of 89°9 iron and 10°1 
nickel. On the first of May, 1860, a shower of aérolites fell in the 
State of Ohio, U.S. One block weighed about 103 1b., several 
weighed from 40 lb. to 60 1b, and the whole were estimated at 700 Ib. 
Another most remarkable specimen was found buried in Oregon, 
and said to surpass the famous mass of meteoric iron discovered by 
Pallas, in Siberia, and which weighed 1,400 lb. A block of meteoric 
iron weighing several tons lies ona plain in the Argentine (South 
American) province of Santiago del Ustero. A fragment is, we 
believe, in the British Museum. 

Tue Coat Trave.—The total quantity of coal and coke exported 
from the various coal ports of the United Kingdom during the 
month of May was, of coal 688,850 tons, and of coke 20,345 tons. 
Of this quantity, which shows a very considerable decrease when 
compared with the returns for the preceding month, Neweastle- 
upon-Tyne shipped 199,038 tons of coal, and 9,457 tons of coke; 
Ayr, 470 tons of coal; Shields, 3,649 tons of coal, and 53 tons of 
coke; Blyth, 12,699 tons of coal; Amble, 6,221 tons of coal ; Sun- 





derland, 109,373 tons of coal, and 1,774 tons of coke; Seaham, | 


5,193 tons of coal; Hartlepool and West Hartlepool, 68,790 tons of 
coal, and 8,205 tons of coke; Hull, 9,901 tons of coal; Goole, 162 tons 
of coal; Middlesborough, 18,580 tons of coal, and 3,630 tons of coke ; 
Maryport, 1,031 tons of coal; Liverpool, 48,328 tons of coal, and 
847 tons of coke; Stockton, 140 tons of coal, and 35 tons of coke ; 
Swansea, 48,027 tons of coal; Newport, 17,293 tons of coal; Car- 
diff, 86,603 tons of coal, and 497 tons of coke; Greenock, 3,981 tons 
of coal, Grangemouth, 7,888 tons of coal, and 24 tons of coke; Alloa, 
3,964 tons of coal; Borrowstoness, 3,322 tons of coal; Charlestown, 
8,025 tons of coal; Llanelly, 14,274 tons of coal, and 690 tons of 









+ miles in length, and the | 





coke ; Inverkeithing, 1,499 tons of coal; St. David's, 6,075 tons of | 


coal; Glasgow, 5,090 tons of coal, and 133 tons of coke ; and Port- 
Glasgow, 234 tons of coal. The quantity of coal, coke, and culm 
shipped during the mouth at different ports in the United Kingdom 
was, of coal 801,110 tons, of coke 3,473 tons, and of culm 7,994 
tons. Of this quantity, which exceeds by nearly 100,000 tons the 
shipments made in the month of April, Neweastle shipped 194,360 
tons of coal, and 1,615 tons of coke: Shields, 2,030 tons of coal; 
Ayr, 10,026 tons of coal, Blyth, 13,384 tons of coal; Sunderland, 
139,970 tons of coal, and 84 tons of coke; Amble, 782 tons of coal; 
Seaham, 62,304 tons of coal; Goole, 6,432 tons of coal; Hartlepool 
and West Hartlepeol, 118,777 tons of coal, and 240 tons of coke; 
Stockton, 95 tons of coal; Swansea, 17,521 tons of coal, and 
4,887 tons of culm; Middlesborough, 16,615 tons of coal, and 52u 
tons of coke; Llanelly, 27,327 tons of coal, and 3,107 tons of culm; 
Alloa, 1,121 tons of coal; Borrowstoness, 4,804 tons of coal; Mary- 
port, 32,090 tons of coal, and 60 tons of coke; Charlestown, 6,762 
tons of coal; Cardiff, 97,708 tons of coal, and 844 tons of coke; 
Inverkeithing, 671 tons of coal; Newport, 56,831 tons of coal, and 


| natural compound. 


| possibility of converting the latter into aliz 


98 tons of coke; St. David's, 245 tons of coke; and Whitehaven, | 


14,385 tons of coal, and 12 tons of coke. During the month 


| rine is found deposited under the form of a red jelly. 


8,065 vessels were employed in the trade, of which 2,984 were | ley 
| With alkali, may be at once used for dying stuffs. 


engaged in the foreign, and 0,081 in the home. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra size 
are charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin, 
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Rais.—There is still but little doing, although the inquiry this week 
has been somewhat better. Prices are steady at from £6 to £5 ds. f.0.b. at 
the Welsh ports. : 

Scorcu Pie [Ron has been steady during the week, and the improvement 
noticed in our last report has been maititained, the market closing at 
49s. 74d. to 49s. 9d. cash, and bus. 6d. three months open Mixed Nos. 
Warrants f.o.b. at Glasgow. ; - 

SpeLTeR.—A further decline has taken place in this article of 15s, per 
ton, the nearest price on the spot being now £15 lds. per ton, and £16 for 
arrival, with a very flat market. 

Copver is easily obtainable under the current rates. 

Leap in limited demand. . 

T1v.-—As usual before the annual Dutch sale (26th inst.), but little has been 
done in this market in either English ——- Banca and Straits are 

ote ninally £125 and £izl respectively. 
sssteonistsia es MOATE AND cO., is, Old Broad-street, London. 


‘TIMBER. 


June 20th, 1861. 
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SCOTCH PIG IRON REPORT. 
s. d. 
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GLAsGow, 19th June, 1861. 

With the exception of the re-action to 49s, cash, which followed close on 
the advance to 60s., the pig iron market has shown symptoms of steadily 
increasing strength, and during the past few days a fair business has been 
done at 49s. 6d, to 49s. 9d. cash ; the latter is the sellers’ price to-day, while 
buyers offer 49s. 74d 

For shipping the 
year. 

Exports last week were 14,709 tons, against 8,926 tons in the correspond- 
ing week last year. 


‘demand is beyond the average of this season of the 


Suaw, TuoMson, and Moors, Metal Brokers. 





ARTIFICIAL ALIZARINE.—Among the various substances which are 
obtained by distillation from coal, benzine is a carburetted hydrogen 
already well known to the public. ‘Treated with hyponitric acid, it 
forms nitro-benzine, described by us in a former article ; and nitro- 
gen, thus introduced under an acid form, may, by proper manipula- 
tion, be made to act the part of an alkali, in which case we obtain 
aniline, a remarkable substance, which by other chemical reactions 
yields a red and also a blue colour, already profitably used in dyeing, 
owing to their great fixity, and the ease with which they combine 
with textile materials. M. Roussin, a well-known chemist, in con- 
tinuing these researches on the various derivatives from coal, 
selected naphthaline, another of the substances, for his investigations, 
and a short time ago communicated to the Academy of Sciences 
an easy and cheap method of obtaining nitro-naphthaline, by treating 
naphthaline with nitric acid, and naphthylamine, by treating nitro- 
naphthaline with hydrochloric acid. If, on the contrary, four parts 
of monohydrated nitric acid be treated with one part of naphthaline 
gradually added in small portions, the result is bi-nitronaphthaline—a 
substance which deserves especial notice from the number and rich- 
ness of tinctorial substances which it yields. Among these 
M. Roussin has found one which unquestionably constitutes the 
most remarkable instance on record of the artificial production of a 
Chemists have long been acquainted with 
dlizarine, the colouring principle of madder, discovered by the elder 
Robiquet, which is obtained by treating the madder-root in powder 
with concentrated sulphuric acid, at a temperature of 212 deg. Fah. 
All the ligneous and other organic particles of the root are thus car- 
bonised, alizarine alone remaining unscathed in this violent ordeal. 
Now the circumstance of an organised substance resisting the action of 
concentrated sulphuric acid is so extraordinary, that it is not sur- 
prising that M. Koussin sbould, on comparing the chemical formula 
of alizarine with that of bi-nitronaphthaline, have suspected the 
rine by a similar 
reaction. This well-grounded suspicion has been amply verified. 
Bi-nitronaphthaline, treated with sulphuric acid at a high tempera- 
ture, dissolves in it; granulated zine being added, sulphuric acid is 
disengaged ; after which, if a drop of the acid liquid be let fall into 
cold water, a beautiful reddish violet colour appears, which is due 
to the formation of alizarine. The liquid, on being weakened by 
the addition of from eight to ten times its volume of water, is made to 
boil for a few minutes, and then cast on a filter. When cold, aliza- 
The mother 
ley is of a strong red colour, and on being weakened and saturated 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, May 10th, 1861. 
The Duke of IN, Bi F.R.S., President, in the 


chair. 
ON THE RELATION OF THE VEGETABLE AND ANIMAL TO THE 
INORGANIC KINGDOM. 
By Wriiu1am Scovett Savory, Esq., F.R.S. 

AFTER some introductory remarks to show that plants and animals, 
when viewed in the relation to which they stand toinorganic substances, 
may fairly be regarded as together constituting one great kingdom of 
nature—the organised, the speaker proceeded to consider the relation 
of organised to inorganic bodies in structure, in composition, and in 
function. He challenged the truth of the cell doctrine, and asserted 
that its leading propositions were not tenable. Not only are some of 
the simplest tissues of the most complex plants and animals formed 
without the direct agency of cells, but also that elaborate tissue, 
striated muscular fibre. He referred to the common Amceba or 
Proteus, as an example of a living form simpler than an unicellular 
organism, inasmuch as it exhibits no distinction of cell wall and cell 
contents; and to Actinophrys as an illustration of a structure 
apparently cellular, produced by simple reticulation of a structureless 
amorphous substance. Vegetable cellular tissue has been generally 
supposed to be formed by the multiplication of distinct cells, but 
there is better evidence of its production by a similar process of 
reticulation of protoplasm. The simplest forms of life, and the 
simplest tissues of the highest, reveal no difference in structure—no 
distinction of parts to the severest scrutiny, and cannot, therefore, as 
heterogeneous bodies, be distinguished on homogeneous inorganic 
matter. 

Chemistry draws no line of demarcation between the organised 
and inorganic kingdoms. All questions of composition are of degree 
only, not of kind. 

Life constitutes the grand distinction. The difference is infinitely 
greater between living and dead organic matter than between dead 
organic and. inorganic substances. Without attempting to describe 
it, life may be distinguished by its effects. In life, when reduced to 
its simplest terms, and separated from all those elaborate details 
which invest it in the more complex forms, there exists a definite 
relation between destruction and renewal, a regulated adjustment 
between waste and repair, whereby the condition is maintained, 
notwithstanding constant change. 

Life is not a state of resistance. The proofs of this are clear and 

complete. Waste or destruction is a necessary, an inevitable 
condition of its manifestation. It is involved in every vital act. And 
the power of compensating for this waste or change, the repair or 
-reproduction necessary to the continuance of life, involves that of 
agsimilation—the power of converting foreign matters into the 
structure of the organism: in other language, the power of appro- 
priating food. 

We cannot conceive life without including these two conditions— 
consumption and supply. Life is not a state of change only, as 
opposed to stability; for this is simply a question of degree every- 
where, and dependent on the conditions to which bodies are exposed 
Neither dead organic nor inorganic bodies are immune from change.. 
Nor is life peculiar as a process of repair only ; for this may occur in 
inorganic bodies, as crystals, under favourable circumstances. But 
in life there is the constant and concurrent operation of these two 
processes, whereby it is distinguished from mere change on the one 
hand, and from repair on the other. 

It does not appear that we can at present safely venture further 
than this. If we attempt to define the vital process of nutrition 
distinctions fail us. 

The investigation of the phenomena of life has not been in any 
way assisted, our knowledge of the vital processes has not been in 
any measure advanced, by the assumption of what has been styled a 
“ vital principle’—an empirical term, which, like some others when 
employed in physiology, is, even at the best, equivalent to nothing 
more than the final letters of the alphabet in an algebraical formula 
—for it is, when used in its least objectionable sense, a mere expres- 
sion of something unknown. But the assumption of such an agent 
or principle, however designated, annihilating or at the 
operation of forces acting elsewhere, has not proved altogether 
harmless in its influence upon the progress of knowledge. By 
referring all vital actions to this obscure agency, while nothing was 
thereby explained. inquiry was, to a great extent, and for a long 
while, checked. Many, dazzled by the idea that the aature of vital 
phenomena was exalted by thus associating them with some 
mysterious and peculiar principle apart from, and opposed to, those 
agencies which act elsewhere, missed the grander conception that 
even in the vital functions may be recognised the operation of forces, 
some of which, at least, are common to both kingdoms of nature; 
while, between these and others which appear to be peculiar to living 
tissues, it is probable that a relation may exist like that which 
prevails between the chemical and physical forces. 

Again, it is needful to beware how we create artificial distinc- 
tions. Is there not much assumption involved in the confession 
that we are unable to construct the simplest form of living tissue ? 
Men sometimes talk as if their powers were limited only by life. 
But can we construct a crystal any more than a nucleated cell? We 
may fulfil certain conditions, under which, as we have learned from 
experience, crystals are formed; but what is our share in the act 
itself ? In like manner we may take a sced or an egg, and place them 
under circumstances in which they willdevelope. In either case we 
are acquainted with the necessary conditions, and we fulfil them. We 
can do no more. 

The speaker concluded with some remarks on the fact that 
the tendency of advancing knowledge is to efface the lines of 
demarcation which have been hitherto drawn between the natural 

kingdoms. 








Tron Puiates FoR Suips or War.—Orders have been issued for 
the testing at Shoeburyness on Thursday next of five armour plates 
that have been forged with the large steam hammer in the smiths’ 
shop of her Majesty’s dockyard at Portsmouth, under the super- 
intendence of Mr. Wells, the master smith of the dockyard. These 
plates have been expressly manufactured for the trial with the best 
scrap iron, and the hammer with which they have been forged was 
erected in Portsmouth Dockyard about four years since. It has a 
five-ton head, exclusive of its face, a 7-ft. stroke, with an hydraulic 
crank of fifty ton lift, and is on all points fully equal to the manu- 
facture of the largest-sized armour plates that are yet recommended 
for the sides of our iron-cased ships. 

Mancuester AND Mitrorp Ramway.—The works on the Man- 
chester and Milford Haven Railway have been commenced with a 
determination tocarry them out as soon as practicable. The heaviest 
portion of the line is a tunnel 2,200 yards long, between Pontmawr 
and Pontmeherin, upon which Messrs. Beeston and Son, the con- 
tractors, have set a large number of navvies. The boring will occupy 
about two years; it is not, however, inteuded to wait so long for the 
opening of the line, Operations will be pushed forward at the south 
of Llanidloes, and probably from Pencader to Lampeter, so that 
under favourable circumstances it is proposed to work a few miles, 
perhaps at both ends, but certainly at the north, in the course of 12 
months. The Manchester and Milford line begins at Llanidloes, and 
goes by way of Devil's Bridge, Tregaron, and Lampeter to Pencader, 
where it forms a junction with the Carmarthen and Cardigan Rail- 
way; it runs at an average distance of 12 miles from the coast, and 
completes the last link in the chain of communication direct from 
Milford to Manchester. This is the line upon which the mineral 
Aistricts of Carmarthenshire and Montgomeryshire depend for means 
of communication ; it is connected with the Welsh idland, which 
goes from Llanidloes to Rhayader, Newbridge, Brecon, and Merthyr, 
and with the Welsh coast line through Newtown and Macaynlleth; 
it also sends a branch down the Rheidol to Aberystwith. The value 
of this line to Wales cannot be overstated, and now that it has com- 
menced we anticipate an extension from Pencader to Newcastle 
Emlyn and Cardigan.—Mining Journal. 





THE LATE PROFESSOR HODGKINSON, F.R.S. 
(From the Manchester Courier, June 22.) 


4 | By the death of Professor Eaton Hodgkinson, which is announced 
in our obituary as having taken place on Tuesday last, at Broughton, 
has passed from among us a man not merely of local and national 
but fen celebrity as a mechanical engineer. The history of 
a is told in the following extracts from the “ English Cylo- 
peedia ”:— 

“ Professor Hodgkinson, Professor of the Mechanics of Engineering 
in University College, London, is an European authority upon 
the properties of iron, cast or wrought, with regard to its appli- 
cation in architecture and engineering. He was born at Anderton, 
near Northwich, in Cheshire, on the 26th of February, 1789. 
Having lost his father early, his mother sent him to the grammar 
school at Northwich, intending that, eventually, he should enter the 
church. Her small patrimony, however, compelled her to abandon 
the idea of sending him to Cambridge; and she removed to 
Manchester, where she entered into a business, in which 
she was assisted by her son, who was then about the age of 
twenty-one. The nature of the employment, however, was 
not agreeable to Mr. Hodgkinson, whose education had been 
advanced in Hebrew and other languages, and who was becoming 
attached to mathematical studies. ‘These last he pursued further, 
finding himself in a place where mechanism and ingenuity abounded, 
but where additional science seemed to be not unneeded. Kuow- 
ledge of the strength of materials was at that time defective; and 
especial difficulty attended the use of cast iron. Before the period 
of Mr. Hodgkinson’s researches, the chief authority on the subject of 
iron beams was Tredgold, who reasoned on the supposition that, 
when subject to cross-strain, a body resisted the force of compression 
along the top, and that of extension along the bottom, equally ; and 
who, therefore, devised a sectional form like the letter 1. Mr. 
Hodgkinson, however, showed that cast iron, and all crystalline 
bodies, resist a crushing force far more effectually than they do a 
force tending to tear them asunder, and has thus established the fact 
that the form of the letter T inverted (J,), with a bottom flange 
about six times as large as the top one, constitutes the most econo- 
mical disposition of the material—the gain of strength being two- 
fifths or upwards. The earliest application of the discovery in a 
railway bridge, was about 1830, at Water-street, Manchester, for 
the Manchester and Liverpool line, by the late George Stephenson. 

“ Mr. Hodgkinson’s researches have also seriously invalidated the 
assumption of Tredgold, Moseley, Navier, and many others, that all 
‘rigid’ bodies are elastic up to a certain degree of strain, at least ; 
for cast iron and some other bodies, as stone, he has found are never 
absolutely elastic—their defects of elasticity varying nearly as the 
— of the weights laid on, or of the changes of form produced. 

ith reference to the strength of pillars, the profound researches vf 
Euler had been of little value to practical men. Euler's theory 
depended upon the force necessary to produce incipient bending in 
a pillar loaded at the top; but failing to discover regularity in thu 
force, Mr. Hodgkinson sought for that necessary to break the pillar. 
This proved to be regular. His experiments in this inquiry (which 
were 227 in number) established some remarkable facts, such as the 
diminution of strength by adding to the height of the pillar above a 
certain point—though with the same load, and the same vertical 
pressure; that a pillar with two rounded ends is only one- 
third of the strength of a pillar with the ends flat; and 
that increase of strength results from the thickening of the 
column in the middle. From these experiments Mr. Hodgkinson 
deduced formule for solid and hollow pillars, which have been 
adopted in England and on the Continent, and have been expanded 
into tables for ready reference by architects. His researches last 
referred to were communicated to the Royal Society, and printed in 
the ‘Philosophical Transactions,’ in 1840, under the title ‘ Experi- 
mental Researches on the Strength of Pillars of Cast Lron and of 
other Materials,’ and for his efforts he had the honour of receiving 
the royal gold medal, and was elected a fellow of the society. These 
and his earlier researches on the strength of materials were at the 
expense of Mr. Fairbairn, of Manchester, whose own investigations 
he greatly assisted, and some were aided by grants from the British 
Association for the Advancement of Science, and, with his later 
experiments yet to be referred to, have probably involved an expen- 
diture of £10,000. In the researches for the association he was in 
some instances named contemporaneously with Mr. Fairbairn for the 
same subjects, as in determining the relative values of hot and cold- 
blast iron ‘ Reports of the British Association for the Advancement 
of Science,’ vol. vi.). 

“When Mr. Stephenson conceived the idea of constructing the 
Britannia Bridge in the form of a wrought iron tube he applied, as 
Mr. Hodgkinson states, first to Mr. Fairbairn, and then through 
Mr. Fairbairn to Mr. Hodgkinson himself, in order that the necessar 
data might be got together for so novel an application of mera | 
Mr. Hodgkinson had been consulted privately from near the origin 
of the scheme; but in 1845 he assisted in experiments at Mr. Fair- 
bairn’s works at Millwall, London; and subsequently he was 
engaged in the important duties of experiment and calculation, from 
which resulted the determination of the proportions and structure of 
that which is, perhaps, the most remarkable effort in engineering 
science of modern times. For his co-operation in this work he 
received a first-class medal at the Paris Exhibition in 1855. 

“In August, 1847—0on the issue of a royal commission to inquire 
into the application of iron to railway structures, consequent upon 
the accident at the Dee Bridge, Chester—Mr. Hodgkinson was 
named a member; and, in the form of appendices to their report of 
July, 1849, are 180 pages giving the results of experiments made by 
him for the commission and for the Britannia Bridge. For the 
‘remarkable series’ for the commission he deservedly received 
thanks for the ‘zeal and intelligence’ with which the experiments 
were carried out. 

“ The records of these numerous and valuable investigations are to 
be found interspersed through the ‘ Transactions’ of the British 
Association for the Advancement of Science, and of the Literary and 
Philosophical Society of Manchester, of which last society Mr. Hodg- 
kinson was for some time president, and in other publications which 
have been referred to; but the nature of his discoveries may also be 
gathered from the edition of ‘Tredgold on the Strength of Cast 
Iron and other Metals,’ which he edited, adding a supplementary 
volume. This edition bears date 1842-46, and, subsequent to that, 
the experiments for the Britannia and Conway Bridges demonstrated 
the remarkable fact of the opposite character of wrought to cast iron 
as to the capability to resist the relative forces of tension and com- 
pression, and showed the value of the cellular top ina tubular beam, 
Amongst his writings, one of his earliest, ‘On the Transverse Strain 
and Strength of Materials,’ will be found in the fourth volume of the 
‘Memoirs of the Manchester Society ’ (second series, 1822), in which 
he put forth his views in opposition to those which were general 
amongst scientific men as to the situation of the neutral line ina 
bent body. In the fifth volume of the same memoirs (1831) are five 
papers by him, namely, ‘On the Forms of the Catenary in Suspen- 
sion Bridges, of which an abstract was given by the Rey. Dr. 
Whewell in his ‘ Analytical Statics’ (Cambridge, 1833), and an 
amplification by the Rev. Canon Moseley, in his ‘ Mechanical 
Principles of Engineering, &.; ‘On the Chain Bridge at 
Broughton, Manchester, with an Account of its Failure’ (two 
papers); and one on the subject of the strength and form of iron 

ams. The fourth report of the British Association contains the 
result of an extensive series of experiments ‘ On the Collision of 
Imperfectly-Elastic Bodies,’ and the fifth report a paper ‘On Impact 
upon Beams.’ 

“Mr. Hodgkinson, in 1856, was engaged in pursuing various re- 
searches, at the expense of the Royal Society and of Mr. Robert 
Stephenson. He has been elected an honorary member of the chief 
societies connected with architecture and engineering, and his dis- 
coveries have excited the highest interest on the continent.” 

To carry on his experiments with greater convenience Mr, 
Hodgkinson had resi for several years in the metropolis, from 
which he returned for the benefit of his health in 1859. From this 





pees, however, his strength gradually declined until his death, at 
Jaglesfield, Higher Broughton, on the 18th instant. He was in- 
terred yesterday, in the family grave, at Great Budworth, Cheshire. 
There were admirably united in Mr. Hodgkinson’s character qualities 
seldom found in the same individual. To a love of truth, which 
some might even consider carried beyond legitimate bounds, he 
added the greatest humanity, tenderness, and goodness of heart. 
Such Christian virtues illustrating a life actively spent in promoting 
scientific inquiries of the utmost practical importance, will always 
shed a halo round the memory of one of whom, after Dalton, - 
chester has the greatest reason to be proud. 


CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
Thursdays, June 6th and 20th. 
ABSTRACT OF DISCUSSION ON MR. ©. B. K!'iG’'S PAPER ON 
LOCOMOTIVE STEAM ENGINE POWER ON CU.LMON ROADS. 
G. C, Fraser, Esq., President, in the Chair, 

Mr. C. B. Krxa, in answer to questions, stated that there was great 
priming in the vertical boiler of the Duke of Sutherland's carriage, 
and he considered a horizontal boiler more compact, although it is 
rather heavier. He preferred an iron framework used as a tank, as 
it saved space, while a timber framing was cumbersome and un- 
sightly. dn the Duke of Sutherland's carriage, one wheel was fast 
and the other loose on the axle, so that the carriage could only turn 
sharply in one direction, The cylinders in this carriage were 3-in. 
diameter and 9-in, stroke, ‘The Caithness carriage had only one 
wheel keyed on; when loaded with three persons besides the stoker, 
42 gallons of water (which would last 10 miles), and a supply of coals 
for 30 miles (at the rate of 6 or 7 lb. per mile), it had a tractive 
power of 1-9th the gross load, or 380 1b. For traction engines he 
liked direct action and a long stroke, as the wrought iron gearing 
wheels in the Earl of Caithness’s carriage sometimes broke, The 
spoked wheels were found to twist, and solid wooden wheels were 
preferred, as both strong and elastic. The advantage of superheating 
and condensing lay in the decrease of weight and stoppages, 

Mr. Edw. E. Allen, Assoc. Inst. C.E., thought that the success of 
traction engines was proved, but that no high speed steam carriage 
had yet been made fit for anything but a toy. No apparatus for 
levelling the boiler on a gradient or increasing the adhesion was 
necessary. He approved of a vertical boiler with horizontal water 
tubes in the fire-box, and (for high speed carriages) direct action and 
horizontal cylinders, 

Mr. J. B. Hilditch thought horizontal boilers much less compact 
than vertical ones, and that a tank framing was more unsightly than 
timber. He could not agree with Mr. Allen that the success of trac- 
tiou engines was proved; they had to compete with horses at low 
speeds, When horse-power worked very economically; their chief 
use would be for very heavy loads when the requisite number of 
horses would be cumbersome. ‘The nuisance and danger of blowing 
off the exhaust steam was a most important consideration, Only the 
other day an omnibus horse had taken fright and overturned the 
omnibus. It might be got over by heating the chimney or condensing 
the steam, though the latter course was not advisable. Turning 
corners was another difficulty; if you drive with two wheels you 
throw a great strain on the shaft, and if with one, you have not the 
necessary adhesion. He thought an erroneous idea might, be formed 
from the tractive power of the Caithness engine, as nearly § of that 
force was employed in propelling the engine, fuel, and carriage, 
leaving very little for passengers. Expansion was a very useful 
means of easily adjusting the power of the engine to the varying 
nature of the road. He approved of superheating the steam, and 
working at a pressure of at least 100 Ib. to the inch. 

Mr. W. Rutt approved of vertical boilers, and a timber framing 
on account of its elasticity, although if an iron frame were used, he 
saw no objection to using it as a tank, ‘The avoidance of smoke and 
steam was absolutely necessary. 

Mr. A. F. Yarrow, V.P., doubted whether Boydell’s engine would 
answer for agricultural purposes. He thought the motion of the 
water would prevent the tubes of the boiler from heating on inclines ; 
1 or 4 the gross load on the driving wheels would give sufficient 
adhesion; he disapproved of using the boiler as the framework, and 
advocated direct action and a short stroke. The wheels should be 
perfectly rigid. For traction engines an endless chain was the best 
means of transferring the power to the driving wheels, as it is easily 
repaired, and admits of some play. Tank framing would wear out 
quickly ; he preferred a timber frame lined with iron. Working out 
the tractive force of the Caithness engines gave about 75v lb., 
whereas experiment gave only 3801b,, showing a very large loss 
by friction, &c. 

Mr. G. C. Fraser, President, remarked on the small improvement 
made in road locomotives since their first introduction, but he hoped 
they were now receiving the attention they deserved, for they would 
materially relieve the traffic in the streets by carrying heavy loads 
without a long team of horses. Surface condensers would prevent 
the nuisance of the steam; but he was afraid that that described by 
Mr. King would cause considerable back pressure. He approved of 
high pressure, superheating, direct action, a long stroke, and, for low 
speeds, gearing wheels. The wheels should be perfectly rigid, and 
a tank frame would be neither larger nor heavier than one of timber. 
For high speeds the boiler should be a vertical one, which takes up 
little room, and avoids priming on inclines; it should be formed of 
steel plates for the sake of lightness. ‘The weight should be well 
thrown on to the driving wheels, and he considered that the endless 
rail would be of considerable use abroad where the ground is loose 
or swampy, and also for farming purposes, 











Puntic Works 1x InpiA. — The competitive examination for 
appointments in 1861 in the civil engineer establishment of the 
Public Works Department in India took place on the 3rd of June 
and four following days at the India-oflice. The examiners were 
Professor Cape, M.A., F.R.S.; Lieutenant-Colonel Auchterlony, 
Madras Engineers; and Mr. George Vreston White, C.E. Thirty- 
two candidates presented themselves for examination, of which, we 
understand eleven have been selected for appointments. 

Frencu Raiwways.—A bill has been presented to the Legislative 
Body authorising the construction of twenty-five railways, of a total 
length of 823 miles, which are to cost £14,692,000, They are—the 
Paris Girdle Railway on the left bank, to cost £880,000; from 
Chateaulin to Landernau, to cost £932,000 ; from Napoléon Vendée to 
La Rochelle, to cost £700,000; from Rochefort to Saintes, to cost 
£380,000; from Saintes to Coutras, to cost £824,000; from Nieder- 
bronn to the Metz line at Thionville, to cost £1,712,000; from 
Louviers to a junction with the Rouen line, to cost £60,000; from 
D’Annonay to St. Rambert, to cost £280,000; from Dijon to Langres 
to cost £472,000; from Chatillon-sur-Seine to Chaumont, to cost 
£442,000; from Chaumont to Toul, to cost £908,000; from 
Bergerac to Libourne, to cost £600,000; from St. Girons to 
the Toulouse line at ‘Tarbes, to cost £201,000; from Grasse to 
the Toulouse line at Nice, to cost £152,000; from Napoléon 
Vendée to Sables d’Olonnes, to cost £268,000; from Napoléon 
Vendée to the Angiers line at Niort, to cost £728,000; from 
Napoléonville to St. Brieux, to cost £662,000; from Auxerre to the 
Nevers line at Chagny by Clamecy, to cost £920,000; from Clermont 
to Montbrison, to cost £158,000; from Commentry to the St. 
Germain des Fossés line at Clermont, to cost £688,000; from Port 
Vendres to the Spanish frontier, to cost £440,000; from Dieuze to 
the Paris and Strasburg line near Rechicourt, to cost £140,000; 
from Sainte Marie-aux-Mines to Schelestadt, to cost £64,000; and 
from Boulogne to Calais, to cost £60,009. The expenses upon rail- 
ways up to the end of last year have been by the State, £32,440,000, 
and by companies, £152,000,000, making a total of £184,440,000, On 
the Ist of January of the present year the State had contracted to 
pay the railway “- £7,870,009, and the companies had 
undertaken works for railweys already conceded to cost 


£57,320,000; and for lines to be hereafter conceded to cost 
£12,000,000. 
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ROBERTS’ PUMPS. 


Figs. 1 and 2 represent two vertical sections of a pump con- 
structed according to the invention of William Roberts, of Millwall, 
Poplar, the sections being taken at right angles to each other. 

A, A, is the barrel of the pump, the two ends of which are cast of 
less diameter than the intermediate portion; at the upper end is an 
air chamber B, which may be applied to or formed with the barrel 
A, A. C is a rocking shaft, which (where it passes through the 
barrel) works in stuffing-boxes L, L. On the shaft C is fixed a boss 
D, having thereon two projections, to which the links or connecting- 
rods K are attached by pin joints. The other ends of the links or 
connecting-rods K are pin-jointed to the horns or guides to which 
the pistons or buckets are fixed. Each of the pistons or buckets has 
four horns, two of which in their movement rest against the boss or 
enlargement on the axis, and two of them being wider apart rest 
against the shaft itself,and,as the pair of horns which are widest 
apart of one piston come on the opposite side of the shaft to the 





corresponding horns on the other piston, the pairs of horns which 
are nearer together fit between and are guided by the wider pairs of 
horns, so that the horns of the two pistons mutually aid in guiding 
each other. The means of giving a rocking motion to the shaft are 
a crank axis put in motion by manual power by means of a handle 
and fly-wheel, as shown; F, I’, are the two pistons or buckets; they 
are formed with perforations, and they are each covered by a disc of 
vuleanised india-rubber or other flexible material I. The pistons or 
buckets may, however, if desired, be formed in various ways; G, G, 
are cups of leather or other suitable material applied to the pistons ; 
Hf, H, are supporting perforated cones, against which the dise of 
india-rubber, or other flexible material used, comes when the water 
is passing through the perforations of the piston or bucket; J, J, 
are screw nuts by which the buckets or pistons are fixed to their 
rods or horns; a, a, are induction ways, either of which may be 
used, the other being stopped; a', a', are the outlets, to either of 
which the hose pipe is attached, the other being stopped. 








P. AND J. UNWIN AND ASKHAM’S SALOON 
BARREL PISTOL KNIFE. 

Tus invention, by P. and J. Unwin, and J. U. Askham, of 
Sheffield, consists in forming pistol knives in such a manner that 
they will not require a ramrod, powder flask, nipple, or bullet 
mould, and that after being discharged the spent cap can be with- 
drawn by a“ reliever.”. A number of bulleted caps or cartridges 
are placed within the butt or handle of the pistol; these are to be 
taken out one at a time and placed in the breech of the barrel a, the 











trigger 6 protruding as the hammer ec is raised; after being dis- 
charged the spent cap d is withdrawn by a “reliever” A, either 
with or without aspring. The lower part of the stock e is provided 
with one or more blades ff, one a pen-blade and vnother a self- 
protecting dagger blade, which may be either kept shut or opened 
and used as a bayonet. The advantages of this invention over 
others of a similar nature are, that the piece may be loaded and 
fired several times a minute, and when foul can be easily cleansed 
by drawing a piece of rag or cord with oil backwards and forwards 
through the barrel ; and the superiority of this over all other pistol 
knives is its completeness, requiring neither nipple, powder, ramrod, 
powder flask, nor bullet mould. 


FiLoopine or Couuieris.—The number of fatal casual ies from 
irruptions of water is but limited, but no arithmetic can calculate the 
sickness and infirmity entailed on the men, and the pecuniary 
burdens thrown on the master through the flow of superfluous 
water into colliery workings. Where water breaks through a 
boundary, and the mine is suddenly inundated, the destruction of 
property is very serious, while the collateral results are perfectly 
appalling. About a dozen years ago there was a tlood on the river 
Douglas, whieh runs through Wigan, the water overflowed the 
banks, spread across the adjoining fields, and at length by its mere 
weight in one place broke through the surface into “some old 
hollows, and through these it made its way in an immense volume 
for a considerable distance, overcoming all ‘obstacles uutil it reached 
one of the mines of the Ince Hall Company, in which a considerable 
number of men were working at the time. The flood rolled in with 
such impetuosity that it was with difficulty the bulk of the men 
escaped, and some of them were left behind. ‘The affair of Clay 
Cross was almost as dreadful, the only mitigating circumstance 
being that the water did not make its way in quite so furiously, and 
there was therefore a little more time for escape. ‘There was nothing 
wonderful in the cause of this calamity, for, in these days, it is quite 
a familiar state of things for a mine in course of working to be con- 
tiguous or subjacent to old hollows filled with water. The law 
requires that in such cases when approaching the boundary, bore- 
holes shall be kept in advance, that thus timely warning of the 
sroximity of water, and the danger of an irruption may be obtained. 
Whether these bore-holes were properly attended to before the 
irruption into the Black Shale Pit, is a matter for inquiry at the 
jnquest.—Colliery Guardian. 















WILSON’S MANUFACTURE 
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Tus invention, by E. B. Wilson, of Parliament-street, West- 
minster, consists in manufacturing railway disc wheels and other 
articles of cast steel or of malleable cast-iron, by either forging such 
articles so composed in suitable dies, or by shaping them after they 
have been cast or forged by the aid of suitable dies acted upon by 
steam power, 

Fig. 1 represents a vertical section of a pair of dies for pressing, 
shaping, and finishing cast steel or malleable cast-iron railway disc 
wheels. 
pressed; care must be taken in casting these blanks to make them of 
sufficient diameter to allow for contraction, so that they may fit the 
shaping dies as closely as possible when placed therein. These dies 
are composed of two parts only, the upper port A shaping the inner 
face of the entire wheel, and the bottom one B shaping the outer 
face-tread and flange of the wheel. Fig. 2 isa vertical section of 
another arrangement of dies for the same purpose; here the matrix 
or die is composed of three parts or dies A, B, and C. The die A 
shapes the inner face of the wheel a, the die B forms the tread and 
flange of the wheel, and the top die C shapes the outer face of the 
wheel. The two dies A and B are made to fit accurately together, 
by having a corresponding projection and recess formed on them 
respectively, as shown at D, D, so that when adjusted and held 
together by the cottar bolts E, E, they are in the exact position for 
shaping the wheel. The top die © is movable, and is made to fit 
accurately a circular aperture in the die B. The wheel blank 
having been cast in a suitable mould is reheated and introduced into 
the die A. Upon this is placed the die B, which is then held fast 
down by the bolts before mentioned. The die C is forced down by 
steam power, and by its pressure upon the wheel it not only shapes 
the surfaces and periphery of the same by forcing them into their 
respective dies, but also forms the boss. The die C has a collar or 
flange b cast upon it, for the purpose of being caught by the die B 
when it is elevated, so that both dies may be lifted together. ¢, ¢, 
are ring bolts screwed into the die B for lifting the same; and d, d, 
are square porter bar holes for lifting the top die C only. 

Figs. 3 and 4 represent respectively a vertical section and a plan of 
a set of dies for pressing the blooms intended for the manufacture of 
armour plates. a@ represents the bloom intended to be pressed ; it 
may either be cast in the die or matrix A in which it is pressed, or 
it may be cast in a separate mould, and then placed in the die or 
matrix A after being reheated. The several parts may be held 
together by clamps b, 6, and the whole is contained in a recess or 
cavity formed to receive it in the metal bed or block B; C is the top 
or pressing die, which is made to fit accurately the cavity of the die A. 
It is obvious that the same system of compression in dies may be 
applied to the manufacture of various other articles. 








Buenos Ayres.—The announcement is made of a company called 
the River Salado Company, to construct steam vessels and to run 
them on the River Salado, one of the great confluents of the 
Parana, extending some 1,100 miles into the south-western district. 
It is a Societé en Commandite, originating in Paris, the capital subject 


| toa guarantee by the Buenos Ayrean Government, who are making 


every exertion to encourage steam and railways, for both of which 
the country presents facilities. Amongst other railway projects on 
foot is one called the Great Southern Railway, from the city of 
Buenos Ayres to Chascomux, a distance of eighty miles, traversing 
a perfectly flat country. The difficulties of transporting produce to 
the city of Buenos Ayres have long been a great drawback, which 
this railway will supply, the line being now under survey by engi- 
neers sent out for this purpose by the promoters, who are in com- 
munication with Messrs. Brassey, Peto, and Co., and upon their 
report being presented to the Buenos Ayrean Chambers, it is ex- 
pected that a concession, accompanied by a grant of 7 per cent., and 
other important advantages, will be forthcoming. 


Tue Stock or Corrox.—A few particulars with regard to the 
movement of cotton at Liverpool during the last two months may be 
acceptable. At the commencement of April the stock amounted to 
942,000 bales, being 36,000 bales more than the quantity held at the 
corresponding date in 1860; but during the last two months it will 
be seen that this excess has been more than “ist. year's 
deliveries, however, were on a very free seale, the crop of the pre- 
ceding season having been remarkably abundant :— 
IS61. 
Bales. 


lost. 


IS61. 1N60, 


Stock. ! 
wiles, 


Stock. 









° 0 May 3l .. 1,151,010 
oe ‘ 50 June7 .. 1,148,650 .. 
ee §=976,510 » June l4 L,IS1,OSO.. . 
- 1,049,590 ») June 21 .. 1,116,800 .. 1,307,835 





) ee L111,510 .. 1,200,730 
The proportions in which the stocks were made up at the first and 
last dates mentioned were as follow :— 











Stock, Stock, Stock, Stock, 

April 26. June 21. April 26. June 21. 

; Bales. Bales. Bales, Bales. 

eae oo T6800 .. —— pee 42,970 .. 48,240 
ernambuco ., 8,560... 84 0 Common Wes . 

Bahia... 70... 8540 | India f | -%580.. 1,600 

Maranham .. 6,720 .. $70 | Surat .. .. .. 115,620 .. 193,030 


It will be observed that, notwithstanding the prospect of diminished 
American supplies, the stock of Surat is accumulating; in fact, it is 
only kept down by reshipments to Russia, Germany, and Sweden. 


In this figure a wheel blank a is represented before it is | 





OF RAILWAY WHEELS. 
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Tue Messacertes ImpertaLes.—At the last annual meeting of 
shareholders in the great French steam-shipping company, the 
Messageries Impériales, the report was read, which stated that during 
last year the property of the company had been increased by 
additions to the naval material worth £333,200; provisions, £28,320 ; 
fittings and tools, £44,000, and immovable property, £1,480. On 
the Ist of January of the present year the company’s fleet con- 
sisted of 48 vessels afloat, of 12,85 collective horse-power, and of 
65,211 tons burden. here are six vessels building of 2,390 collective 
horse-power, and 15,664 tons, giving a total of 54 vessels of 15,240 
collective lorse-power, and of «a total tonnage of 8,875 tons. 
During last year 47 steamers, of which three were hired, were 
employed in the Mediterranean trade, and the total distance they 
ran Vv 322,143 leagues. ‘They carried 118,964 civilians as 
passengers, 70,442 passengers, mostly soldiers, for the State, 
100,450 tons of merchandise, and 5,294 tons of material for 
Government. Compared with 1859 there is a falling off of 
6 per cent. in the number of civil passengers, of 53 per cent. in the 
number of State passengers, and of 39 per cent. in the amount of 
Government material, but an increase of 7°35 per cent. in goods 
traffic. The balance-sheet for the Mediterranean trades shows 
£9,502 brought forward from last year. Receipts from various 
sources, £655,236; Government subsidy, £253,154; total, £917,893. 
On the other side the working expenses were £605,658; general 
expenses, £35,883; various settlements of accounts, £11,084 ; as- 
surance, £33,828; sinking and depreciation fund, £87,432; and 
interest on bonds, £14,400. The profits are consequently £129,606, 
from which 5 per cent., £6,480, are deducted to be carried to the 
reserve fund, £115,200 to be paid on dividends at the rate of 
£2 8s. 4d. a share, and the balance, £7,926, to be carried forward to 
the credit of next year. The dividend is equal to 12 per cent. upon 
the original value of the shares. The Transatlantic line from 
Bordeaux to the Brazils has not been worked a sufficient length of 
time yet to call for notice. Six voyages only have been made. 

QueeNnsLaAnp.—Mr. H. Jordan, Queensland emigration commis- 
sioner, has been lecturing in the North of England on the 
capabilities of the new colony as a field for emigration and the 
growth of cotton, Ata meeting in Manchester, Mr. Jordan argued 
that the question of emigration to the Australian colonies, or of 
British colonisation in the “ Great south land” of Australia, was a 
question of the creation of a great market for England’s manufac- 
tures. Queensland is a new British colony, including the whole of 
the north-eastern portion of Australia, and embracing more than a 
million square miles of territory. The whole of the eastern sea-board 
was indented by bays and estuaries, the outlet of fine rivers, and 
afforded safe harbours for shipping. One of these—Moreton Bay— 
was 60 miles long by 30 miles wide, and received the waters of no 
less than five navigable rivers. One of them—the Brisbane river 
—was navigated by steamers for 65 miles; and when some temporary 
obstructions were removed by a powerful steam dredge, now 
being constructed for that purpose, this river would admit 
the largest vessels to pass up to the capital city of Brisbane 
to unload and take in cargo at the wharves, and would be one of, 
the finest river harbours in the world. In an immensely extended 
pastoral district, nearly four millions of sheep were now depastured, 
producing 14,000 bales annually; and, when fully occupied, this 
export would be increased to a quarter of a million of bales. In this 
district, too—near the ranges—-the rains were regular, the soil rich, 
and lightly timbered. The climate, too, was strictly temperate, and 
farming in the English style was carried on very successfully— 
wheat growing, and the cultivation of English fruits proving very 
profitable. In the lower land, between the mountains and the sea 
—-intersected as it was by numerous rivers—the soil was very rich, 
and abundantly productive; that on the banks of the rivers being 
deep alluvium, the deposit of many ages. Here vegetation was most 
luxuriant; two or three crops of farm produce might be raised in 
the year. Cotton, however was destined to be the great staple of 
Queensland. For a number of years cotton had been grown in 
the colony of the most valuable description (Sea Island). It 
was computed that 50,000,000 of acres, on the navigable rivers and sea 
coast, were available for this purpose ; and here cotton enough of this 
description, or of inferior descriptions, if required, might be grown ina 
few years to supply the whole of the Lancashirelooms. ‘The cotton 

; it was there also perennial, 
1i be stated at 
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including the 
was dove during the three iaonths of winter, May 
when, to quote t ds of the Government pau 
her was eminently salubrious.” Thus ten acres of 
1 yield 4,000 1b. ef clean cotton. Thomas Bazley, M.P., 
had said the other day, at Mr. Jordan’s first lecture at the Polytechnic, 
in London, that they might be certain of realising as much as Is. 4d. 
a pound for their cotton in Queensland. At this calculation, allowing 
1d. per pound for freight, which he had ascertained would cover it, 
4,000 Ib. of cotton would sell to the merchant for £250; but, besides 
this, there was a Government bonus amounting in value to 8d. per lb, 
for three years, and 2s, 4d. per lb, for the two succeeding years, which 
first sum would amount to £133 6s. 8d. on the yield of ten acres. This 
would amount to £383 from ten acres of land. There would be no 
rent, because the land was given away by the Government. Of course 
it is Mr. Jordan's business to make all en couleur de rese, but there 
really secs a fine opening in Queensland for British enterprise. 
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EVANS’ APPARATUS FOR ROLLING OR DRAWING METALS, 
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Tuts invention, by J. C. Evans, of East Greenwich, Kent, relates 
to a peculiar arrangement of rolls for rolling or drawing round bars 
or rods of metal or other substances capable of being shaped or 
reduced by a rolling process, which peculiar arrangement is 
also partly applicable to the covering of electric telegraph cables, 
and to the manufacture of wire and other ropes. 

Fig. 1 represents a diagram showing the peculiar arrangement of 
rolls, and Fig. 2 is an end view thereof. A, A, A, are three rolls 
which are fitted into any suitable supports or bearings, and are dis- 
posed longitudinally with, in place of transversely or at right angles 
to, the axial line of the material to be rolled or otherwise treated ; 
but in lieu of being perfectly parallel to such axial line they are each 
disposed at a slight angle thereto, as shown by the diagrams above 
referred to, so that, in their rotation, they not only act upon the 
surface of the article to be rolled or otherwise treated (which is in- 
serted at the central aperture a (Fig. 2), bounded by the contiguous 
surfaces of the rolls), in a manner so as to compress its particles 
towards its centre, and roll it in a circular section, but by reason 
of their slight rr they have a tendency, during their rota- 
tion, to propel or feed forward the article or material under treat- 
ment. It is obvious that, if these rolls were placed perfectly parallel 
to the axis of the article being rolled or treated, they would have no 
tendency to feed forward or propel the same, whilst, if they were 
placed at right-angles to the axis of such article they would no 
longer have a tendency to roll the article of a circular section, but 
would simply flatten the same. 

Fig. 3 represents a longitudinal vertical section of a machine pro- 
vided with rolls arranged in the manner described in reference to 
Figs. 1 and 2, and adapted for the rolling of screws and screw bolts ; 
Fig. 4 is a front view of the same; and Fig. 5 is a plan of the 
machine complete. A is the bed-plate, upon which are bolted the 
three standards B, C, and D; the standards B and C carry bearings, 
in which works the main driving shaft E of the machine. This shaft 
is provided with the ordinary fast and loose driving pulleys F, F', or 
other suitable contrivance for actuating the same, and carries also at its 
front enda spur pinion G and mitre pinion H, shown clearly in Fig. 5. 
On the standard B are three spherical bearings i, in which the 
back ends of the roller spindles K, K, K, rotate; similar spherical 
bearings * support the frout ends of the roller spindles, as is clearly 
shown in Fig. 3; but these last mentioned bearings are contained 
in sliding plummer blocks L, L, L (Fig. 4), each block being fitted 
to slide freely in a radiating slot made in the front stand D. This 
admits of the three rolls M, M, M, fitted on to the front end of the 
spindles K being separated from and brought towards each other so 
as to allow of a screw blank being readily inserted between them at 
the central opening marked a, in Figs, 2 and 4, and then gripped by 
them when in the act of being rolled. The jrotatory motion of the 
rolls is derived from the mitre pinion H, which gears into 
the three corresponding mitre pinions N, N, fast on the three 
roller spindles K. The adjustment of the three rolls further 
from or nearer to each other is accomplished by means of the 
three screw spindles O, O, O, which are severally connected at their 
inner ends to the three spherical bearings 4, k, &, whilst their outer 
ends work in the internal screwed bosses of the level wheels P, P, P, 
on turning which the screw spindles, with their spherical bearings, 
will slide in or out according to the direction of rotation of the bevel 
wheels. Motion is imparted simultaneously to all these bevel wheels 
by the large bevel wheel Q into which they gear, which consists 
simply of a rim fitted in two halves on the protruding boss q, at the 
back of the front standard D. This wheel Q has a partial rotatory 
motion imparted to it by the lever R, which works on a centre at 8, 
and is connected by the link T with the rim Q, as shown clearly in 
Fig. 4. The free end of this lever is provided with a stud r, which 
is acted upon so as to be depressed by a stud in the side of the wheel 
U, thereby simultaneously raising the opposite end of the lever, and 
turning the wheel or rim Q in such a direction as to cause the rolls 
to close in and grip the blank placed between them. 


BLACKBURN AND CARR’S AXLE-BOXES. 

Tuts invention, by B. Blackburn and H. Carr, of York-buiidings, 
Adelphi, consists in the use of a lubricating pad so formed that it can 
be introduced into its place under the journal in a railway axle-box 
of ordinary construction through an aperture small enough to be 
readily and quickly opened and shut, thus allowing the pad to be 
drawn out and examined, cleaned, replaced, and renewed expedi- 
tiously without the necessity, at present existing, of lifting the 
carriage, or other slow and operose method of getting at the interior 
of the axle-box. : 

Fig. 1 is a longitudinal section showing the lubricating pad in its 
place in the axle-box; Fig. 2 is a transverse section of the same; 
Fig. 3 is an end elevation; Fig. 4 is the plan of the axle-box; 
Figs. 5 and 6 are the lubricating pad with the springs expanded. 
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which the lubricating pad can be inserted into and withdrawn from 
the axle-box; a leather washer is applied to make the screw oil- 
tight; D is the lubricating pad, made of woollen fabric or other 
suitable material or combination of materials; E, E, are springs to 
raise the lubricating pad against the journal when in work, but 
capable of being collapsed so as to admit of the pad and springs 











being inserted and withdrawn from the axle-box through the screw- 
hole C; F is a sucker of fibrous material passing from the pad down 
into the reservoir at the bottom of the axle-box ; G, G, isa trough of 
metal or other suitable material fixed in the centre of the axle-box to 
contain the lubricating cushion and keep it in place, at the same 
time allowing free play to the springs; H, H, is the lubricating 
liquid in the lower part of the axle-box. 





Armocr Prates or THE Iron Fricates.—A return has been made 
to the House of Commons, on the motion of Colonel Dunne, of the 
mode of manufacturing the armour plates for the new iron-plated 
ships, the number which have been condemned, and the date and 
reason of their condemnation, showing that, in all, nearly 100 plates 
were, for various reasons, condemned. Of the Warrior's plates only 
five, made by the Thames Shipbuilding Company with the steam 
hammer, were condemned, being blistered or “shelly.” The plates 
for the Defence and Resistance were manufactured by Messrs. Beale 
and Co., Parkgate Works, Rotherham, with the exception of six 
plates made by the steam hammer by Mr. Fulton, of Glasgow, for 
the former vessel, and which were sound, Those manufactured by 
Messrs. Beale and Co. were rolled, and forty-six of the whole number 
were condemned, being blistered or cracked on the edge through 
over-heating. ‘The greater portion were rejected at the works, but 
one plate for the Defence was condemned after delivery at 
Messrs. Palmer Brothers, one of the laminz on the outer surface not 
being welded; and seventeen after being delivered at Messrs. West- 
wood, Baillie, and Co.'s, for the Resistance. The several layers of 
these plates were not perfectly welded throughout so as to form a 
solid mass of iron, the layers being separated where the welds were 
not good. The worst plates appear to have been those manufactured 
for the Black Prince, upwards of forty of which were condemned, 
being either blistered, rough, cracked on the edge, unsound, laminated, 
or less than the required thickness. Three of the condemned plates 
were manufactured by the Lancefield Company, Glasgow, with the 
steam hammer; ten were rolled by Messrs. Brown and Co., Sheffield ; 
and the remainder produced with the steam hammer by Mr. Rigby, 


A is the journal; B, the axle-box; C, a screw and screw-hole at | Parkhead Forge, Glasgow. 
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DAFT AND POLE’S FISH JOINTS OF RAILWAYS. 


Tuts invention, by T. B. Daft and William Pole, of Queen-square 
and Storey's-gate, Westminster, has for its object improvements in 
the fish joints of railways. For these purposes, between the screw 
nuts and the fish plates of fish joints of railways, a metal washer is 
used, suitable for embracing two or more screw bolts, and between 
such or single washers an elastic washer, by preference of vulcanised 
india-rubber, is introduced. |. 4 , 





Fig. 1 shows a side elevation of the ends of two rails connected 
by a fish plate, having a metal washer and an elastic washer applied 
thereto, according to the invention; Fig. 2 is a transverse section, 
and Fig. 3 shows one of the metal washers, and also one of the elastic 
washers separately. a, a, are the rails; bis the fish plate; ¢ is an 
elastic washer by preference of vulcanised india-rubber, which is 
put next the surface of the fish plate; d is a long metal washer 
suitable for two screw bolts, which is applied over the elastic washers 
e and between them and the screw nut, By these means the screw 
nuts will be rendered less liable to the shocks and vibrations to 
which they have heretofore been subjected, and consequently they 
will have less tendency to move on their screw bolts, whilst, at the 
same time, there will be greater friction constantly offered to the 
inner surfaces of the nuts by reason of the — washers being 
pressed against them, tending to prevent the screw nuts turning on 
their screw bolts. 








WOODHOUSE’S INSTRUMENT FOR MEASURING 
DISTANCES. 

Tis instrument for measuring distances, the invention of 
W. H. Woodhouse, of Parliament-street, Westminster, consists of a 
tube similar to a telescope tube, with one fixed and one movable 
hair, or two movable hairs, or wires, or other fine lines parallel to 
each other, and similar to the fixed hair in a spirit level. ‘The hairs 
are so arranged that the distance between them can be altered. The 
instrument may be made with or without magnifying or telescopic 
glasses. 





Figs. 1 and 2 are elevations of different sides of one of the 
instruments for measuring distances; Fig. 3 is an end view of the 
same. a is a box or case at the end of the instrument, fitted on the 
end of a tube a! inside an outer tube b; the further end of the tube 6 
is toothed, as shown at e, into the teeth of which a pinion / takes, 
and is supported at the side of the box a by a plate g; A is a plate free 
to slide in dove-tail grooves formed in the outer end of the box a, 
and furnished at one side with a rack, into which the pinion / also 
takes; i is a fixed hair on the face of the boxa; & is another hair 
free to move with the plate A; J is a graduated scale at the side of the 
box a, so arranged that when the movable hair is exactly over the 
fixed hair the unit of the scale corresponds with a line drawn on the 
side of the plate h. By turning the outer tube b the pinion f# com- 
municates an up-and-down motion to the plate A, onl consequently 
to the hair k; mis a stud on the tube a', which works in a slot 
formed in the tube 6, in order to determine the extent of travel of 
the plate A, andconsequently the extent of separation of the movable 
from the fixed hair. 

The method of determining the distance of any object of which the 
height or breadth is known or can be estimated is as follows :—When 
looking through the tube adjust the hairs, so that one is in a line 
between the eye and the top of the object, and the other in a line 
between the eye and the bottom of the object. Then, as the distance 
between the tes is to the height of the object, so is the distance 
between the eye and the hairs to the distance between the hairs and 
the object. 

Supposing the length of the tube from the eye-piece to the hairs 
to be 1 yard, and the distance between the hairs ygin., and the height 
of the object 70in. 


Inch. Inches. Yard, Yards. 
Then, as ‘1 3 70 33 1 , 700 
or, 05: 70 23 1 > 1,400 
or, 1 : 70 33 1 g 70 








Foreien anp CorontaL Jorrinas.—The Emperor Napoleon has, 
says a French paper, “given orders that before our troops leave a 
number of ploughing machines should be sent to Syria. He wishes 
the occupation of our army to leave some traces in the country, and 
to bear witness to the generous intervention of France by teaching 
the people of the Lebanon our improved methods of agriculture.”—- 
Advices from Quebec state that, at a meeting of the directors 
of the Grand Trunk Railway, held in that city, all the Canadian 
members of the board determined on retiring. Their resignations 
were forwarded to England by the last steamer. To desert the 
undertaking thus, in a period of difficulty, does not show much 
moral courage.—The Russian Government have telegraphic and 
other communications with China, by which news can be trans- 
mitted between London and Pekin in thirty-eight days; but this 
time will shortly be much reduced, A St. Petersburg letter, dated 
May 8ist, draws a gloomy picture of the social and commercial con- 
dition of Russia.—A Paris letter says:—“ The rhinoceros scales of 
La Gloire have not hung so heavy about that frigate as to prevent 
her distancing by ten hours the quickest steamers on the station be- 
tween Toulon and Algiers, she having just accomplished the passage 
in sixteen hours.” 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





LOCOMOTIVES ON COMMON ROADS. 

Sm,—The above subject is daily acquiring greater interest. I have 
not often troubled you thereon, although frequently advised to do so, 
having been, as you are probably aware, ever since the death of the 
ate James Boydell, and for some time previously, the principal 
exponent of the system invented by him of the “ endless railway,” 
s specially applicable to the above purpose; but feeling that where 
he interested advocates of rival systems come into contact, it is not 

ways easy to avoid exciting personalities, which I entirely depre- 
ate, I have abstained from doing so, contented with the slow and 
ure, but silent course, by which “ Boydell’s endless railway,” under 
my humble management, is daily working itself into favour, and 
believing that the public will ere long admit that it possesses many 
and great advantages over every other system hitherto invented. 

I am induced on this occasion to trespass on you in consequence 
of my attention being drawn to a condensed report, in your paper of 
2Ist inst., of the proceedings at a meeting of the so-called * Civil 
and Mechanical Engineers’ Society,” of whose existence I was not 
previously aware, and whose locus in even I have been unable 
since to ascertain. Feeling that any — there read, or any 
opinions so expressed, would not carry the least weight in England, 
where people have the means of ascertaining the real value of the 
sources from which such proceedings generally flow, I had decided 
not to notice it at all, but being reminded that your paper circulates 
wherever the English language is spoken, andin many places where 
itis not, and that the proceedings of this society might be con- 
founded with the two well-known pry mews of “Civil 
Engineers” in Great George-street, and of “ Engineers” at Exeter 
Hall I am induced to ask you to publish this letter. 

I am aware that you are not answerable for any opinions expressed 
in papers thus read, and letters so published, but presume that your 
columns will be open to the defence of any person or system which 
may be therein attacked. I will avoid as much as possible any use 
of names which have been so freely used by Mr. Charles B. King in 
the paper alluded to. My first impression, from the necessarily 
condensed form in which the paper is given, was, that however few 
or many opportunities the author had had of seeing those engines 
which he so lavishly praises, he never could have seen “ Boydell’s 
Endless Railway” in operation, or he would scarcely have condemned 
it so unhesitatingly as “entirely useless,” “ valueless in point 


of practical economy,” and “complicated in its mechanism.” I should | 


rather think that, having seen some, or, perhaps, all the other 
engines of which he speaks, somebody had shown him a drawing of 
toydell’s wheel, which he did not understand, and, therefore, 
characterised it as he has done. 

I quiteagree with him that, in all the different engines alluded to 
“the traction wheel is the principal part,” and it is for this that I 
claim the great advantage of Boydell’s over every other yet invented, 
“anything (in the opinion of Mr. King) to the contrary nevertheless 
notwithstanding.” 

The insurmountable difficulty hitherto has been the want of 
a secure and certain bite or hold, at all times, of the wheel upon the 
surface of the road, which is liable to become soft, from rain or other 
causes; while, as Boydell’s secures for itself a firm footing, by 
always having a smooth rail to run on, and from the bro : 
surface of the sleeper preventing all injury to the roads, even in the 
wettest weather, which, I maintain, no other wheel, whether 
smooth or rough, or of whatever width, coming in direct contact 
with the road, can possibly do. I will not further intrude my own 
opinions, but give you a few which will be above all suspicion of 
bias. 

Major-General Sir Frederick Abbott, of the Bengal Engineers, 
and Col. Sir Proby Cautley, long resident in India, and now a 
member of the India Council here, were requested by the Secretary 
of State for India, to report on a Boydell’s traction engine belong- 
ing to the Government at Woolwich, as to its applicability to the 
wants and requirements of India. In their reports, which were 
printed by order vf the House of Commons, the former says, “ An 
engine so constructed, and equipped with a train of carts of peculiar 
though simple form, would be able to traverse any country where 
an ordinary bullock-cart could travel; and being able to move con- 
tinually at the rate of three and a-half or four miles per hour, would 
perform journeys of little less than 100 miles in twenty-four hours. 
An establishment of such engines and carts would enable Govern- 
ment to dispense with half the ordinary military force in India. 
Such self-acting railways, though immeasurably inferior in speed to 
fixed railways, will be more generally useful for military purposes, 
as they will travel in any direction and will be safe from the designs 
of enemies. Sir Proby Cautley says, “that with a perfect engine, 
the endless railway apparatus would at the present time be most 
useful in India for the carriage of troops ;” and “it would be most 
useful in dragging weights over sandy and shingly beds of rivers, 
or where guns or heavy weights have to be dragged out of or through 
heavy ground.” I send youa copy of the entire reports, from which 
| have made the above extracts, not to trespass too much on your 
space. Since then the Baron de Marra (who is doubtless well known 
by character to many of your readers), who has two of these en- 
gines successfully at work in Brazil, says, “that no other than 
Boydell’s engines will do in that country, because the roads have no 
foundation, and if they get into a hole they can get out again with- 
out the assistance of a screw jack.” 

Now, sir, I think that not one of the inventors of those engines 
which Mr. King so much praises will be bold enough to assert that 
their engines would accomplish any of the objects above detailed. 
Your readers have an opportunity of learning the positive and com- 
parative merits of some of these so-praised engines which have been 
recently working in the Hampstead-road, where, upon inquiry, they 
will probably tind, as I did, that, when the roads were at the best, 
they were frequently obliged to suspend operations, from one cause 
or another, while some of them, when there was any rain, could not 
work at all. 

One more testimonial in favour of “ Boydell’s wheel,” ard E have 
done. Mr. King says that “its mechanism is complicated.” Colonel 
W. Scott, of the Engineers, and of the Government Works Depart- 
ment at Bombay, in reporting to the English Governmen’ on an 
engine sent there by them, says, “The beautiful andextremely simple 
movable rail or shoe might, | think, be used for all carriages intended 
to convey heavy goods.” 

With these testimonies in its favour 1 can afford to think very 
lightly of the lucubrations of Mr. C. 5, King, et hoe genus omne, not 
doubting that most of your readers will arrive at conclusions similar 
to my own. 

Not to trespass further on your space, I will only state what I 
believe the public will be daily more convinced of, namely, that an 
engine with Boydell’s wheels, and a given amount of steam, will 
draw far more than any engine whose wheels come in direct 
contact with the road, with the same steam power, upon any roads 
their owners may select; and that there are many places where 
Boydell’s engines can still work effectively where none of 
Mr. King’s favourite engines could even move themselves. 

25, Moorgate-street, E.C., Freperick H. Hemaina. 

June 26th, 1861. 





SUBMARINE CABLES. 

Sm,—Having had a number of communications from parties who 
seem aggrieved at my letters in ‘THe Engineer and Mechanics’ Maga- 
zine, chiefly stating that I want to bring forward my cable by the 
disparagement of all others, why need I take the trouble to dis- 
parage these long deep-sea cables, when they have destroyed 
themselves, and | merely mentioned facts which none can gainsay ? 

I have some right to mention my own cable first, because 1 states 
publicly, long since, its qualities, and what has now taken place w th 
the long lengths of submarine cables. 1 offered, at the time, a bonu- 
of £1,000 to any one who would bring a better cable than mine, viz., 
one made on the principles that was then brought forward, which 


could be laid down and remain impervious to moisture. I now do 
so again, merely wishing that, for the sake of deep-sea telegraphy, 
no further mistake may arise. I tried all I could to obtain a trial of 
different cables, but no one would come forward. 

The merits of my own and ether cables were discussed at a meet- 
ing of the Atlantic Telegraph Company, with a view of deterring 
them from laying their cable in its then inefficient state, when the 
cables now laid down were stated by Mr. Whitehouse, the com- 
pany’s electrician, to be non-absorbents. Z 

The materials used by those whose cables have failed are proved 
to be permeable to moisture. It is well known that india-rubber 
and gutta-percha are permeable to moisture. By putting water into a 
bag composed of that material, hermetically sealed, and not even 
placed under any pressure, it will pass through it. ? 

Mr. I’. Hancock, of the firm of C. Macintosh and Co., who is a 
person more acquainted with the properties of india-rubber and 
gutta-percha than almost any other person, states in his book on 
“ India-rubber Manufacture,” that as early as 1826 he filled a bag con- 
taining 1 Ib. 1 oz. 4 drachms of water, and in course of time he cut 
it open, and the whole had evaporated. As a thin covering of what- 
ever material may be used is sufficient for a trial (a thick coat taking 
too long a period to permeate), I should suggest that a thickness of 
coating should be determined upon, and that each sample should be 
made accordingly, and then sérit to be tested by the able electricians 
mentioned in the late-published report, under the pressure named, 
10,000 Ib. to the inch, or more if desired. It is stated, although, that 
some of the samples were only penetrated in a given number of 
hours to a certain depth, and not to the conducting wire, this 
shows nothing more than supposing it had remained double the 
number of hours it would have been penetrated to about double the 
distance, and it only required an increase of hours to put an end to 
the cable. It is said by many electricians that short lengths still 
contain a conducting power, even when moisture is in the protecting 
covering, although they agree it is enfeebled. Let it be so; it is only 
a rule of three question. Suppose a line of 10 miles to be enfeebled 
1 per cent., a line of 1,000 miles would be useless. 
J. Macrnrosn. 

P.S.—I suggest that a thirty-second of an inch covering over 
one or two yards of No. 16 copper wire will be sufficient for the 
trials. J. M. 





BOILER EXPLOSIONS. 

Sir,—Your correspondent, Mr. Paton, is evidently only just getting 

a glimpse of the laws of steam and of the results of the integral 
calculus. A child when it can just step across a room, or lisp a few 
incoherent sentences, is highly delighted to have the approving 
smile of its nurse, and is quite elated with the new functions it has 
| acquired ; so with your correspondent, who seems to have grasped 
a syllogism, and is delighted to show how logically he can arrive at 
what he considers truth, but what all your readers will discern as the 
lowest sophistry, for he clearly does not know that integrating 
between limits gives two constants (in the case under dispute) the 
difference between which is also a constant. Equation (1) in my 
letter of the 10th inst. is only a relation existing between pressure 
and volume, and when I say, “ The work done on one square inch 
of area in passing from pressure p to pressure p; will be expressed 
by integrating (1) between the limits p and p,,” the words in italics 
show that a variable is understood, but, to save space, the steps are 
left out and the symbols retained, care having been taken that the 
result of the operation should be correct. In equation (2) your 
printer has got the symbols in a confused state, and has continued 
the line of division between the superior and inferior limits of the 
integral, making it appear as if these limits were algebraic quantities. 
I should never have thought it necessary to mention this had not 
Mr. Paton attempted in his drowning struggle to grasp at a straw to 
save himself, for any one acquainted with the calculus would see at 
once its true meaning from the right-hand member of the equation, 
which is the result of the process indicated by the symbol of integra- 





tion. Equation (2) should be— 
" 
W = Vp “MeaNpiges «© «ss « @ 
Ip Pe Pp 
2 


where py is the variable, and the variable vanishes when taken 
between limits and leaves the result a constant, as given in my 
former letter. 

In the expression (11) dp, should be dps, making p, the variable. 

Mr. Paton states at the end of his last letter the following, “ But 
that formula is taken without modification from ‘A Treatise on the 
Steam Engine by the Artisan Club, edited by Mr. Bourne’” At 
page 84 of the work quoted (published 1846), the following expres- 


sion occurs— 


60°2143 fa An (temp. + 459 =f! al vt 


which Mr. Paton may very truly change to 


y = 602148 Ve + 459 

which is the equation given by him, only he has given the co- 
efficient 60°2134 instead of as above. But that a man of Mr. 
Bourne’s talents would ever commit such a mistake as the one which 
Mr. Paton states he has copied “without modification” I cannot 
believe, for it is well known that Mr. Bourne knows that a vacuum 
does not obtain where steam exists at a temperature of 220 deg., if 
Mr. Paton does not. 

If Mr. Paton will even try to refute my conclusions I shall be glad 
to defend them when opposed in a fair spirit, but as he has not 
attempted to do so I have nothing to refute. 

He may indulge, if you, Mr. Editor, will allow him, to any extent 
he chooses in his flights into the integral calculus if he can prove 
anything by it, and we shall then see who is acquainted with that 
subject. I can fully endorse every word contained in the letter 
written by “ V. P.,” having seen similar cases to those he mentions, 
but not quite so conclusive. 

I am glad to find that “L. O.” also detected the error committed 
by Mr. Paton, but the formule given by “ L. O.” are not applicable 
to elastic fluids, since the property of expansion is not taken into 
account, 

Will Mr. Paton be good enough to give the date of publication 
and the page from which he has copied the formula given in his 
letter, so that Mr. Bourne may, as I feel sure he will, correct it in his 
next edition ? sm 

London, June 24th, 1861. 


PATENT TRIBUNALS, 

Simn,—My last letter referred to the objection sometimes taken to 
arbitrations by lawyers, that the law of the decisions in them is 
bad. And I drew attention to what I take to be essential patent 
law, showing it to be the settled principles on which the interpre- 
tation of specifications was based, and the novelty of an invention 
determined, and the infringement of a patent decided. My object 
was to inquire how far arbitrations, considered as patent tribunals, 
were open to this objection? But the inquiry was not concluded, 
and in proceeding with it I have now to consider what is the 
essential law relating to provisional specifications. 

The object of the provisional specification is to fix the nature of 
the invention that may be ultimately specified as claimed by the patentee. 
For this purpose it must disclose the nature of the invention, so 
that this may be identifiable. It is not enough that it should merely 
state some circumstances connected with the invention, it must state 
the essential features of it—its permanent characteristics. The 
changeable parts of the invention need not be mentioned, and it is 
advisable that they should not. The less a provisional specification 
discloses besides the nature of the invention the better. The 
difficulty lies in determining what is the nature of the in- 
vention; but this is a difficulty that must of necessity be encountered 
at the outset in every patent question. It is not created by the 
existence of the provisional specification ; it is inherent in the nature 
lof things. 











You must determine the nature of the invention before you can 
say whether it is sufficiently specified or not, or whether the invention 
is new or old; and this is the case whether there be a provisional 
specification or not. But the office of the provisional specification 
is to point out the limits within which the final specification must 
be kept, and to supply a sort of legal gauge of its extent. 

A patentee has a date given to his patent corresponding with the 
date of his application for it, on condition of his depositing a state- 
ment containing the legal gauge to be applied to his final specifica- 
tion. Hence the justice of requiring the provisional specification 
to be exact in its statement of what is the “nature” of the invention 
on account of which the patent is applied for. 

Such being what I may call the essential law relating to 
provisional specifications expressed in popular language, it would 
appear that the only essential ingredient which it adds to-patent 
law (in the sense in which I am using the phrase) is that of a limit 
to the full specification over and above the limitations previously 
existing. 

Jt will be seen this does not introduce any new element in the 
investigation of patent questions otherwise than as affecting the 
right of the penis to file a specification containing a certain 
breadth of i. ‘It comes to be purely a question of the construc- 
tion of the two documents, With a view of determining whether they 
are co-extensive in respect of the “nature” of the invention 
os in the ohé docunient, and described and ascertained in the 
other. 

Therefore, in ordinary cases the provisional specification would 
not be considered at all after it had been once determined that the 
nature of the invention described and claimed in the final specifica- 
tion had been adequately set in the provisional] Hodditielk This 
document would have fulfilled its finetion of limiting the specifi- 
cation of the patent applied for on déposifing it, and would hence- 
forth vease to have any connection with the inquiry. 

Looking now at what patent Jaw essentially is, for the purpose 
of estimating the force of an objéction, that arbitrators in patent 
questions would be likely to be bad lawyers, I think it will be 
seen that this branch of the law presents peculiar facilities for 
arbitration, inasmuch as it consists in certain principles settled by 
the trial of a number of cases. The chief requisite, now that we 
have these principles, is to have a ready mode of acting on them 
with authority. The chief difficulty experienced in ¢ourts of law 
is in getting access to the scientific facts, 

In comparing the existing system of trials of patent causes with 
that of arbitration for the purpose, it is to be always remembered 
that the existing system lias been found to be faulty; arbitration, 
therefore, has not to be tried by a standard of perfection. The 
question simply is—Can it be objected to arbitration with effect that 
it is likely to produce bad patent law, as compared with the existing 
system? This question suggests the further one—Can arbitrators 
be found who from their antecedents can be credited with possessing 
a knowledge of patent law ? 

Why should not those who have long been in the habit of drawing 
and settling specifications be supposed to be capable of interpreting 
them? Why should not those who have long been in the habit of 
comparing inventions, with a view of testing points of novelty, be 
able to judge with tolerable accuracy of such points? And, again— 
Why should not those who have long advised on questions of in- 
fringement be able to settle questions of this kind ? 

Difficulties there are and always will be in settling many patent 
questions; these are inherent in the subject, but after making 
reasonable allowance for these difficulties, why should it be expected 
that well-chosen arbitrators would fail in producing satisfactory 
decisions ? 

No other class of men besides those referred to are so habitually 
brought in contact with the progress of invention, and are called 
upon to apply the settled principles of patent law to new cases s0 
frequently, And it is this kind of expanding knowledge that gives 
the requisite training to the mind so as to adapt it for dealing 
effectually with individual cases. As we all know, persons merely 
acquainted with principles as matters of book-learning are liable to 
overlook the specialities of a particular case, and persons only 
acquainted with special facts are in danger of treating a case too 
narrowly. 

On the foregoing grounds I submit that the objection of bad law, 
as attaching to arbitrations, has no force when applied to them as 
patent tribunals. Wii1aM Spence, Assoc. Inst. C.E. 

50, Chancery-lane, W.C., 20th June, 1861. 


Tue IrattA.—This new steam vessel, fitted with Messrs. Rowan 
and Co.'s improved high and low pressure engines, with surface 
condensers, is expected to arrive shortly in the ''hames, where het 
machinery will doubtless attract much attention. 

Tue Briakety Cannon.—A series of interesting experiments has 
just taken place at Hightown, near Liverpool, with some guns con- 
structed on Captain Blakely’s principle. ‘The Blakely cannon, as 
our readers may remember, is built up of concentric tubes shrunk on 
an inner body at a white heat, upon a plan which is exclusively the 
inventor's. ‘There are no rings, the guns having a clear run from 
vent to trunnion and from trunnion to muzzle. Both of the smaller 
guns are for mountain service; each can be lifted by one man, and 
easily carried anywhere by two, with slings. The projectiles used 
were principally Mr. Bashiey Britten’s, who was also on the ground. 
Among other results the following will illustrate the practice of all 
the guns. The 12-pounder was loaded with a 1}1b. charge, and 
fired at the following elevations with the first grazes:—Ist deg., 
first grazes, 700 yards; 2nd deg., 1,050 yards ; 3rd deg., 1,350 yards ; 
4th deg., 1,630 yards; 5th deg., 1,900 yards; 6th deg., 2,130 yards ; 
7th deg., 2,320 yards. The full service charge of powder for an 
ordinary gun of this size is about 4]b. The 9-pounder howitzer 
was loaded with only $1b. charge, one-sixth the ordinary service 
quantity for the old smooth-bore gun, and gave—4 deg. elevation, 
1,012 yards; 5 deg., 1,150 yards; 6 deg., 1,290 yards; 7 deg., 
1,410 yards; 8 deg., 1,530 yards; 9 deg., 1,650 yards; 10 deg., 
1,770 yards; 11 deg., 1,990 yards; 12 deg., 2,200 yards. The little 
4-pounder, with a similar reduced charge, gave for its first graze, 
1 deg. elevation, 670 yards; 2 deg., 910 yards; 3 deg., 1,150 yards; 
4 deg., 1,320 yards; 5 deg., 1,620 yards; 6 deg., 1,800 yards ; 7 deg., 
1,980 yards; 8 deg., 2,145 susiles 9 deg., 2,350 yards; 10 deg., 
2,550 yards; 11 deg., 2,740 yards. The lateral deviation was so 
inconsiderable as not to require notice. 

Rawway Brinces.—The following evidence has been given by 
Mr. T. Hawksley, C.E., with reference to the recent fall of a railway 
bridge at Wootton on the London and North-Western Railway. The 
casualty, it will be remembered, was unhappily attended with the 
death of two men. Mr. Hawksley said :—“ The cause of the accident, 
in my opinion, was not from any defect in the trussing of the bridge, 
but from defects in three of the transverse iron girders, particularly 
in the one which had been fractured. There were two fractures in 
that girder, one of which had been attempted to be spliced, by putting 
angle irons on the sides. I apprehended at the time of that repair 
there was no other observable fracture; but there is now, and has 
been observable for some time, a fracturea distance of 15}in. from the 
original fracture ; the second fracture has taken place through a bolt- 
hole, which had been drilled to secure the angle iron. Another of 
the girders is affected by a blow-hole in the interior of the metal, 
caused by the confinement of air in the cast. A third is similarly 
affected. The cause of the accident I believe to be this:—The 
engine, being a very heavy one, came upon the bridge so that its 
whole weight was, as nearly as possible, sustained by two of the 
girders which would represent astrength of about fifty-two tons,or not 
quite double the weight of the engine ; as a general rule the strength 
of a bridge should be four or five times greater than the extreme 
weight to come upon it; at the time the bridge was erected I believe 
its strength was calculated in that manner, and that it would have 
borne four or five times the weight then required to be put upon it. 
Since then circumstances have very much altered. Twenty years 
ago engines did not weigh more than eighteen or twenty tons, 
em now they run engines of thirty tons weight, and upwards, 
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LAW INTELLIGENCE. 


COURT OF QUEEN'S BENCH, Westminster, June 20th. 
(Sittings in Banco, after Term, before Mr. Justice WiauTMay, 
Mr, Justice Crompton, and Mr. Justice Buacksurn.) 
PRIDEAUX U. DARBY. 


Tuts was an action in which the plaintiff sued the defendant, who 
‘was an ironmaster in South Wales, to recover damages for an 
alleged infringement of a patent granted to the plaintiff on the 
30th of August, 1849, for “improvements in puddling and other 
furnaces.” 

At the trial, which took place some time since in this court, it 
appeared that the plaintiff's invention consisted, first, of improve- 
ments in puddling, mill, and scrap furnaces; and, secondly, of 
improvements in furnaces for smelting iron ore. The peculiarity 
of his invention, as described in the specification, consisted of the 
employment of air under pressure caused to circulate through 
suitable passages or ways to become heated, and then to pass into a 
closed ashpit, as shown in the drawings annexed to the specification ; 
the novelty consisting in the use of air forced through heating sur- 
faces and into a closed ashpit of a puddling furnace. At the trial the 
plaintiff obtained a nominal verdict, but leave was reserved to the 
defendant to move the court to enter the verdict in his favour, and a 
rule being granted for that purpose, and also for a new trial upon ten 
several grounds, the case was argued in this court on the 8th inst. 
and concluded this day. 

The principal question was as to the novelty of the plaintiff's 
alleged invention, and whether it had not in fact been disclosed in 
several of the old specifications, Manby’s, Onion’s, and Detmold’s 
being particularly relied upon by the defendant, as showing that 
there was no novelty in what the plaintiff claimed. 

Mr. Bovill, Q.C., and Mr. Karslake, Q.C., argued the case for the 
plaintiff; and Mr. Knowles, Q.C. (with whom were Mr. Edward 
James, ().C., and Mr. Hindmarch) for the defendant. 

, At the close of Mr. Knowles’s argument, 

Mr. Justice Wightman said that, if a new manufacture had been 
produced that would have been the subject of a patent, but the mere 
application of an old machine to an analogous use was not the 
subject of a patent. In the present case, all that was claimed in the 
specification was known before; but the ground of the patent was 
that it was never used before in the ordinary puddling furnace. It 
was, however, used in furnaces in which they puddled, but it was 
said they were not puddling furnaces. He (Mr. Justice Wightman), 
however, thought that the process had been applied to a strictly 
analogous use, and, upon that ground, the patent could not be sup- 
ported, and the rule must be made absolute to enter the verdict for 
the defendant. 

Mr. Justice Crompton and Mr. Justice Blackburn were of the same 
opinion.—Rule absolute. 








COURT OF EXCHEQUER, June 24, 
(Sittings at Nisi Prius, at Guildhall, before Mr. Baron Martin and 
a Special Jury.) 
MOSS Y. THE LONDON, BRIGHTON, AND SOUTH COAST RAILWAY. 

Mr. M. Cuampers, Q.C., Mr. Serjeant Parry, Mr. Tindal 
Atkinson, and Mr. Philbrick were counsel for the plaintiff; 
Mr. Bovill, Q.C., the Hon. G. Denman, Q.C., and Mr. Hannen 
appeared for the company. 

This was an action brought to recover eompensation in damages 
for an injury the plaintiff received through falling down the steps 
at the New Cross station. 

The plaintiff is attorney practising in Gracechureh-street, and 
residing at New-Cross, near the station. In August last he took 
out an annual ticket from the defendants, and was in the habit of 
travelling to and from London almost daily. The passenger 
platform is arrived at by proceeding down two flights of wooden 
stairs, and the state they were in and their construction appeared 
to have been a source of warning and complaint on the part 
of the plaintiff upon two or three occasions. On the 29th of 
November last the plaintiff was in the act of descending the 
stairs to travel by the 9.38 train, when his foot slipped and the heel 
of jhis boot was caught beneath the nosing or overlapping piece 
of one of the stairs, thereby causing him to fall on his side with 
considerable force, at the same time giving his anklefand hip a severe 
twist. The station-master wished him at once to go home, but having 
some business appointment of moment in town, he declined doing 
so, but towards aienenn he was in such pain that he was forced to 
return and go to bed, and send for medical assistance, when he was 
confined to his house and kept in a recumbent position until the 7th 
of December. The plaintiff stated that he had walked upon crutches 
and used bandages until the end of February, and was at the present 
time obliged to wear a steel anklet. 

Evidence was called to prove the dirty state the stairs were usually 
in, and also that upon several occasions people had been seen to slip 
upon them. The plaintiff having slipped upon two occasions before 
his accident, told the station authorities that, unless the steps were 
altered, some dreadful accident would happen to some person using 
them. <A long correspondence took place, the plaintiff being anxious 
to save all costs and litigation. The company said that their liability 
ended somewhere, and disputed that they were liable now, as the 
stairs were proper for the purpose if used with ordinary caution and 
care. 

The stairs were cut down, brought to London, and fitted up in a 
room in Guildhall, where the jury went to inspect them, and upon 
their return into court they wished to know whether the case could 
not be stopped, as the cross-examination of the plaintiff had not 
altered the facts in their minds. 

The question resolved itself into one of damages, it being 
agreed that the counsel on either side should not address the jury. 

Medical testimony was then called, and after his Lordship had 
very shortly addressed the jury, they found for the plaintiff— 

amages, £130. 


THE SCOTIA, 

Tue largest of the Cunard steamships, planned so long ago, and of 
the size of which such exaggerated statements have been made from 
time to time, was successfully launched on the Clyde on Tuesday 
last. The Scotia is 400ft. long over all, 366}ft. on the keel and fore 
rake, 47ft. 6in. wide and 32{t. deep. The keel is 14in. deep by 4in. 
thick; the angle iron frames at the bows are placed diagonally, 
as in the Persia, so as to strike almost “end on” in case of 
collision. The garboard strakes are 1y;in., the bottom }yin., 
from thence to the load line, gin. and above that lin. thick. 

The Scotia has seven water-tight compartments. ‘The goods are 
to be stowed in two of these divisions, 75ft. each in length, 20ft. 
in breadth, and 20ft. in height. These goods stores, or rather 
tanks, are placed in the centre line of the ship, and are capable of 
receiving 1,500 tons of measurement goods. These chambers are 
perfectly water-tight; and, in the event of accident to the hull, these 
tanks would of themselves float the ship, the vessel being so con- 
structed as to have, in reality, a double bottom under the goods 
chambers, so that if the outer were beaten in or injured, the inner 
would, in all likelihood, protect the cargo dry and intact. These 
goods holds are entered by three water-tight tanks from the upper 
deck. On each side of the tanks are the coal bunkers, capable of 
containing 1,800 tonsof coals. The Scotia will have side lever engines, 
with two cylinders of 101in. diameter each, and 12ft. stroke of piston. 
The paddles measure 40ft. Sin. in diameter, over the rings. She 
has four large tubular boilers, and two funnels. 

The vessel has 157 cabins, affording sleeping accommodation to 
300 passengers, disposed along the main deck, lying immediately 
above the goods and coal stores. These cabins are 9ft. in height. In 
the forecastle are the berths for the seamen and firemen; and amid- 
ships is the accommodation for some of the officers and engineers. 
Behind these are the galley and cook's quarters; while aft, on each 
side fthe wheel, are the cabins of the chief officers. Provision has 











also been made for the conveyance of mails. Above the main deck 
there is a deck-house covered, the roof of which affords a promenade 
from stem to stern. The fore saloon measures 45ft. in length, by 
20ft. in breadth, and 8ft. in height; the main saloon is 62ft. in length 
by 20ft. in breadth, and 8ft. in height. They will be lighted from the 
sides by plates of glass placed in the alternate panels, and will afford 
dining accommodation for 300 passengers. In front is that important 
adjunct the pantry; and before the funnels is the kitchen with its 
cooking ranges, exceeding most and equalling any of the culinary 
establishments of the most extensive and noted hotels in the king- 
dom. On this deck, and below it, are also to be found the bakery, 
the butcher's shambles, the scullery, the cow house, the carpenter's 
workshop, lamp house, doctor's shop, and ice houses. 

The weight of the iron in the Scotia, as launched, was 2,500 tons, 
and when the hull is finished, its weight will be 2,800 tons. When 
the engines are on board the weight of the immense mass will be 
4,050 tons, at which time she will draw 22ft. of water. ‘The engines 
are 883-horse power. Steam is the grand agent here; and the 
Scotia, like the other steamers of this line, is accordingly rigged only 
lightly with three masts. Each mast is 30in. in diameter. 


NAVY (IRON-CASED) SHIPS.* 

Retvrn to an order of the honourable the House of Commons, 
dated June 7, 1861; for a “ Return respecting Iron-cased Ships as to 
Date of Contract, Time for Completion, and Penalties,” as 
followeth :— 





| Warrior. 
“| 
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Black Prince. | Resistance. Defence, 


| 
| | 








Name of builders .. 
Date of contract .. | 
Time fixed for launch-} 
Mt... «2 60 os 
Date when launched. 
Time fixed for com- | 
pletion. os ee | 
Probable time of com- | 
pletion. oo ee | 
Penalty for non-com- | 


| 
| 
| 


pletion within con- i 
tract time... .. 


C. H. Pennewy, Chief Clerk. 
Return respecting Iron-cased Ships as to Date of Contract, Time 
for Completion, and penalties :— 


Admiralty, June 19, 1861. 





Resistance. 


Warrior. | Black Prince. Defence, 
1 





} | 
Names of builder ThamesShip-| Messrs. Napier Messrs. West- Messrs. Palmer 
building Co | and Sons | wood, Baillie) Brothers, 

| | and Co, 


Date of contract {13 Sept. 1859/6 Oct. 1859. 14 Dec., 1859. |14 Dec., 1859. 
Time fixed for } | 4 - $on ’ 2 
Somalia ia Apr., 1860/10 Oct., 1860. 14 Dec., 1800, 14 Mar., 1861, 
Date when iF we IRANIOF Ba 1 lo . 
launched } {22 Dec., 1860.27 Feb., 1861. /11 Apr., 1861. 24 Apr., 1861. 
Time fixed for } i 
1 


pan July,1860.'10 Oct., 1860,14 Dee., 1860, 14 Mar., 1861, 


'o be com-, except as re- except as re- except as re- 
pleted and gards such gards such gards such 
readyfor sea, works as can- works as can- Works as can 
excpt mast-| not be finish’d, not be finish’d not be finish'd 
ings & port-| before the en- before the en-| before the en- 
able cabin) gines are put gines are put, gines are put 
furniture. | on brd .which) on brd ,which on brd.,which 
| areto bedone, are to be done are to be done 
| while the en-| while the en- while the en- 
' ginesare being! vinesare being ginesare being 
| fixed. fixed, fixed. 





Probable time a 
of cmaaen? uly » 1861. 
Penalty for non- | 

complet. with-| £50,000 
in contract time | 


‘August, 1861. |October, 1861, End of July, 
| 1861, 





£50,000. £40,000, | £40,000. 





Rosert Spencer Rowinson. 
Controller of Navy's Office, 
June 19, 1861. 

* The above is an accurate copy of a Parliamentary return just published. 
It will be found to support the statement which we made respecting the 
Warrior in an article published on the 12th of October last, and which was 
positively denied at the time by the Thames Iron Company.—Eb. 








MISCELLANEA, 

Tue iron plated ship Defence, of 3,700 tons, now in course of con- 
struction by Messrs. Palmer, Brothers, and Co., of Newcastle, is 
expected to leave the Tyne for Sheerness on the 12th proximo, 

Tue Parliamentary committee on the Galway Packet contract, as 
nominated in the House, is to consist of Sir J. Trollope, Sir M. Peto, 
Mr. Brown-Westhead, Mr. Ker Seymer, Mr. Peel, and Mr. Gregory. 

Tue Mining Journal intimates that the boat-building machinery, 
of which considerable has been heard lately, is not new, similar means 
of preparing the timber for boats having been patented and used 
several years ago. 

By the last advices from Lisbon, we learn that the works on the 
South-Eastern of Portugal Railway are making rapid progress. On 
the 13th inst. the Government engineers inspected the line, accom- 
panied by Mr. Notman, the chairman of the company, and Mr. Price, 
the contractor. 

Tue inquest on the body of John Merchant, engine-driver of the 
Alarm steamboat, who lost his life in the recent explosion of that 
vessel at Bristol, terminated in an open verdict—that the deceased 
was killed by the explosion, but that there was no evidence to show 
how the accident originated. 

A Native Indian prince, the Guicowar of Baroda, has undertaken 
the construction of a tramway, 20 miles long, from the Bombay, 
Baroda, and Central India Railway Company’s station, at Meagaum 
to Dhubhoe, which is intended to be completed by the next cotton 
season. The gauge is to be 2ft. Gin (30in.), and the weight of the 
rail, 12 lb. per yard. 

Tue Duke of Somerset has lately stated that the total yearly cost 
of maintaining a Greenwich pensioner is £59 6s., that of a pensioner 
at the Hotel des Invalides, in Paris, being £31 6s. The cost of food 
and care is about the same in each, The cost of “ administration, 
discipline, and the care of the sick,” was £5 5s. in France, and 
£28 18s. at Greenwich. 

Tne Commissioners for the Exhibition of 1862 have published an 
alphabetical and classified list of the trades in the kingdom, in which 


| upwards of five thousand distinct branches of industry are sepa- 
| rately enumerated. The object of the publication is to show the 





PREVENTIVE FOR Hypropropta.—Dr. Rodet, late chief surgeon of | 


the Antiquaille, at Lyons, having remarked that a solution of per- 
chloride of iron, applied as a tonic, was extremely useful in the 


treatment of certain disorders, was induced to try it also in the cow- | 


pox, and found, as he suspected, that the perchloride destroyed that 


virus completely. Encouraged by these results, he determined totry | 


its effect on the virus of hydrophobia, and with this view a series of 
experiments was made at the Veterinary School, at Lyons, from 
which it appears that the solution of perchloride of iron destroys the 


virus of hydrophobia with certainty, if applied within two hours of | 
the infliction of the bite. It is highly probable that the effect would | 


be the same if the remedy were applied four, six, or even eight hours 
later ; but this requires confirmation by further experiment. 
Raitways IN Inpia.—The sums which have been from time to 
time advanced by the Government of India for payment of the 
guaranteed interest to the railway companies amounted at the end of 
last year to £5,299,709.—namely, East Indian Railway Company, 


£2,736, 059; Great Indian Peninsula, £1,207,828; Madras, £778,092 ; | 


Bombay, Baroda, and Central India, £252,412; Scinde, £159,420 ; 
Punjab, £73,403; Eastern Bengal, £55,544; Indus Steam Flotilla, 
£23,740; Great Southern of India, £19,169; and Calcutta and 
South Eastern, £14,042. But from this advance of £5,299,709, 
must be deducted the net profits of the railways which have been 
received by the Government, and which amounted a year ago to 
£880,331. The annual sum payable by the Government to the 
railway shareholders for interest was about £1,450,000, at the be- 
ginning of this year, and by the end of this year it will amount to 
£1,800,000, a-year; but the profits of the railways for the year 1860- 
61 (June to June) are expected to be £400,000. It is hoped that as 
soon as the railways are completed, and in working order, they will 
pay the guaranteed interest as it accrues, and that the large arrears 
due to the Government will be ultimately repaid out of half the 
excess profits beyond 5 per cent. 

Tue Ramway Accent at Woorton.—The inquest on the bodies 
of the two men killed by the falling of the goods train through the 
bridge on the Leamington branch of the London and North 
Western Railway has terminated. Captain Tyler, the Government 
inspector, who was examined, said that railway companies were get- 
ting into the habit of putting more traffic on their lines than they 
were originally constructed to bear. It would, he said, if persisted 
in, lead to many accidents. The jury by their verdict support this 
opinion, for they ascribe the accident to the insufficiency of the 
bridge. They find that there was a crack in the second girder 
which had existed long enough to allow of its detection. They do 
not assert that the omission to detect this flaw amounted to criminal 
neglect in any servant of the company, but they find that Elliot 
Sewell, the inspector of permanent way, had not satisfactorily per- 
formed his duty. The jury have besides ascertained that the 
girders, even if originally sound, were insufficient to sustain the 
strain of an engine weighing upwards of 30 tons, and they find 
that this fact ought not to have escaped the notice of Henry Wood- 
house, the engineer in charge of the line, although they do not hold 
him to have been criminally culpable. They append to their 
verdict a recommendation that the resident engineers and superin- 
tendents of locomotives should in all cases inform each other of 
facts necessary to ascertain the strength of the permanent way, in 
relation to the weight to be carried by it. 





number of the class or sub-class of the industrial sections in which 
the exhibitors’ productions will be arranged. 

Tue screw steamship Canadian, belonging to the Montreal Ocean 
Steamship Company, struck an iceberg in the Straits of Belleisle on 
the 4th inst., and foundered thirty-five minutes afterwards, T'wenty- 
four of the passengers and ten of the crew are believed to have been 
lost. This, we believe, is the second steamer of the same name, 
and belonging to the same line, which has been lost, in addition to 
the losses of the Hungarian and ladian. 


Carratn 'T. A. Buakery has lately patented a mode of strengthening 
wrought iron by stretching it when at a dull red heat The patent 
is numbered 2793, 1860. Professor Walter R. Johnson, of Phila- 
delphia, U.S., strengthened iron by the same means upwards of 
twenty years ago, and brought the results before a board of commis- 
sioners of the United States Navy in 1841. By heating wrought 
iron to a temperature of from 400 deg. to 575 deg., and, stretching it 
while in that state, an average increase of 224 per cent. of strength 
was obtained, 5} per cent. being in length, and 16°64 per cent, in 
strength after extension. The results of this treatment, known as 
thermo-tension, were published in the “ Senate Public Documents 
of the 28th Congress, 2nd Session, p. 641, Dec. 3rd, 1844,” and were 
extensively noticed in scientific publications at the time. 

Tue traffic receipts of railways in the Kingdom, for the week 
ending the 15th of June, amounted to £546,680, and for the corre- 
sponding week of last year to £529,880, showing an increase of 
£16,800. The gross receipts of the eight railways having their 
termini in the metropolis amounted to £248,276, and for the corre- 
sponding week of 1860 to £244,614, showing an increase of £3,635. 
The increase on the Great Western Railway amounted to £2,760; 
on the London and Blackwall, £208; on the London, Brighton, and 
South Coast, £1,136; on the London and South-Western, €4,3 4; 
and on the South-Eastern, £10; total, £8,448. Dut from this must 
be deducted £1,205, the decrease on the Eastern Counties, £1,690 
on the Gat Northern, and £1,918 on the Londou and North- 
Western ; together £4,813, leaving the increase, as above, £3,635, 
The receipts on the other lines in the United Kingdom amounted 
to £298,4:4, and for the corresponding week of last year to 
£285,230, showing an increase of £15,165, which, added to the 
increase on the metropolitan lines, makes the total increase £16,800, 
as cumpared wich the corresponding week of 1x60, 

Her Masesry’s screw steamship Caledonia, now building at Wool- 
wich, and intended to be iron-clud with p ates of 4jin. in thickness, 
is progressing rapidly in construction. Her. keel, the first piece of 
which was laid down on the ath iust., is now complete, and the half 
of her flooring is already on — Capt. Cole’s battery sereen, now erect- 
ing on board the Trusty, in basin at Woolwich,was on Saturday 
completed, as far as regards the exterior fittings, and will be ready 
in a few days, for the commencement of experiments. The plates, 

7Mt. long and 4 in. thick, are placed roof fashion over a 





which are 7 
solid covering of thick oak wood beams, in the form of a tent, on 
the upper deck. The screen is to contain a number of embrasures 
or port-holes, according to the number of guns supplied In the 
present instance, as only one gun will be experimented on, one 
battlement has been affixed. The screen is fixed to the lower deck 
on a solid pivot, and revolves with great facility to the required 
point, or aim, at the power of one man, The weight of the screen 
is supported by numerous rollers resting on the upper deck, so that 
the cireumvolution of the ponderous machinery is a work of com- 
parative ease at any desired speed. The peculiar advantage of the 
screen lies in its oblique form of face presented to the enemy's 
guns, and the shelter it is expected to afford to the gunners accord- 
ingly, offering much greater resistance than any vertical substances 
of much greater thickness. ‘The invention is well spoken of, as 
being likely to realise the inventor's plans. 

Tue following appointments of naval engineers have been made 
since our last :—Edwin G. Ashworth, first-class assistant-engineer, to 
the Cumberland, for service in the Fearless; William Melville, tirst- 
class assistant-engineer, to the Cumberland, for service in the 
Cochin; Thomas 8. Gissing, first-class assistant-engineer, to the 
Asia, as supernumerary ; Jolin O, Shepherd, promoted to the rank 
of acting first-class assistant-engineer in the Forward; William 
Bates, acting first-class assistant-engineecr, for temporary service, to 
the Megewra; David Leitch, second-class assistant engineer, to the 
Hawke, for service in the Advice; Horace H. Small, second-class 
assistant-engineer, to the Southampton, for service in the Medusa; 
Benjamin Gent, acting second-class assistant-enginecr, to the Asia, 
for service in the Duke of Wellington; Thomas Scott (a), engi- 
neer, for temporary service in the Indus; James Lawler, acting 
engineer, to the Hawke, for temporary service in the Advice ; 
N. D. Fry, first-class assistant-enginecr, to the Dee; G. L. Thompson, 
first-class assistant-engineer, to the Indus, for the Goldfinch; 
William Smith, first-class assistant-engineer, to the Surprise; 
J. Critchley, acting first-class assistant-cngineer, to the Wanderer ; 
A. Smart, second-class assistant-engineer, to the lembroke ; Rh. T. V. 
Forster, acting second-class assistant-engineer, to the Cumberland, 
for the Pheton; J. Craig, acting second-class assistant-engineer, te 
the Orlando; J. M’Gough, second-class assistant-engineer, to the 
Surprise ; H. Vateher, acting second-class assistant-engineer, to the 
Surprise; A. J. Baxter and 8S. T. Sugden, second-class assistant- 
engineers, to the Wanderer; R. J. Roberts, engineer, to the Cumber- 
land, for the Cuckoo; William Owen, engineer, to the Surprise; 
Jonathan Gee, engineer, to the Wanderer; J. West, acting second- 
class assistant-engineer, to the Asia, for the Shannon; R, Macaulay, 
acting second-class assistant-engincer, to the Indus, as super- 
numerary ; J. H. Leech, acting second-class assistant-engineer, to 
the Dee, as supernumerary ; G. Hostey, second-class assistant- 
engineer, to the Fisgard, for the Warrior ; C. H, Roebuck, acting 
engineer, to the Indus, additional for the Plover; 8. Matthews, 
engineer, to the Cumberland, additional for the Carnation 
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ROBERTSON AND HETHERINGTON’S MULES FOR SPINNING. 
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Tnese improvements, by William Robertson and J. M. Hethering- 
ton, of Manchester, consists, firstly, in communicating motion to the 
tin roller during the twisting and drawing out of the carriage direct 
from the driving shaft. Secondly, in giving motion to the tin roller 
during the backing off, by means of multiple-grooved pulleys. 
Thirdly, in giving motion to the dri awing rollers from the tin roller 
shaft. Fourthly, in squaring the carriage by a series of scroll wheels 
or pulleys. F ifthly, i in forming scroll wheels and racks in two similar 
portions, so as, when being bolted together, they may be susceptible 
of adjustment. Sixthly, in forming the parts of the cam shaft so as 


to afford the means of obtaining a gradual stoppage of the spindles | 


whilst all the other changes of the mule are positively effected, and 
in making the faller lock so that it will relieve the cam shaft before 
locking the faller. Seventhly, in the combination of a differential 


motion friction clip, engaging cam, and disengaging lat sh, by means | 


of which, in conjunction with the seroll, the ¢ arri 
wards. Eighthly, in raising the stripper in stripping mules, and 





working the building faller by cams on the cam shaft, and prevent- | 


ing the formation of snarls by a bar of wood or metal faced or not 
faced with leather or other suitable material, Ninthly, in the com- 
bination of these particulars for obtaining the movements of the self- 
acting mule. 

Fig. 1 isa plan; Fig. 2afrontelevation; Fig. 3 anendelevation on one 
side of the line W, X, on the plan; Fig. 4 an end elevation on the 
other side of the line W, X, of the self-acting mule to which certain 
forms and modifications of their improvements are applied ; 
is a front elevation, and Fig. 6 an end elevation of the faller lock. 
The carriage is marked A, the carriage square B, the carriage 
end C, 

The first improvement, the communication of motion to the 
spindles direct from the driving shaft is markeda. a! isa shaft 
suitably suspended in a line with the motion of the carriage, or 
with the line driving shaft from which motion is obtained ; a? 
is a loose pulley; a, a fast pulley thereon, through which 
motion is transmitted from the main shaft; a* is a bevel wheel 
fastened on a', and geared with the bevel wheel a> fast on the 
shaft a®; at right angles to a' on the shaft a® is fastened the 
pulley a’, which communicates motion by means of the strap a’ to 
the pulleys a® fast, and a’ loose on the tin roller shaft. As the 











motion of the carriage would affect the length of the strap a‘, two | 


arms are fastened together by cross bolts or stays, so as to form the 
pulley frame a!!, This frame carries the two pulleys a! and a's, 
around which the strap a* passes. This frame a" oscillates on two 
bearings concentric with the shaft a®, and is held against two pulleys 
a and a! loose ou the stud shaft a!*, which is carried by the brackets 
a and a'* fastened on the carriage ends C. 
motion is communicated to the tin roller direct from the driving 


Pig. 5 | 


By these means whilst | 











Farner 
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shaft, the strap is maintained in uniform tension throughout the 
stretch. 


tin roller during the backing off, by means of multiple-grooved 
pulleys, is marked b. The loose pulley a!®, see Figs. 1, 2, and 3, on 
the tin roller shaft, has the pinion 4! fast on its boss. ‘The pinion 0! 
is geared with the wheel 4? fast on the shaft 63, which is supported 
| at one end by the bracket J fastened on the carriage end C; the 
| other end is made capable of a small amount of oscillation, being 
| suspended in a bearing cast with one arm of the duplex lever 65, 
Fig. 6% which is carried by a stud 4% fastened in the slot on the 
bracket 57, which is bolted to the carriage end C. The other arm of 
the duplex lever 65 is formed to receive pressure, and is operated 
upon by a cam, to be afterwards described. It has also a 
relieving spring 4', one end of which is fastened to the pressure 
arm of the duplex lever, and the other to the carriage end C. 

On the portion of the shaft 0% 
in the duplex lever is fastened the small multiple-grooved pulley 
68, shown by dots in Fig. 1, whose grooves are made as 
to enter the grooves in the internal pulley 0°, also shown by 
dots in Fig. 1, fast on the tin roller shaft. Pressure being applied 


see 


80 





| moved for by Mr. 


projecting beyond its bearing | 


on the pressure arm of the duplex lever b5 by the means traced | 


‘above, the motion received will be transmitted by the multiple- 
| grooved pulleys to the tin roller shaft in a backward direction, pro- 


fastened on the front delivering roller. By these means motion is 


| transmitted to the delivering rollers from the tin roller through the 
The second improvement, which consists in giving motion to the 


connecting clutch c’, ch, 


and it is likewise made capable of 
suspension. 


Tae Gatway Contract.—The correspondence 1 relating to the 
surveys of the steamers of the Atlantic Mail Company, w hich was 
Gregory, was issued on Saturday morning. It 
appears, from between sixty and seventy communications between 
the Treasury, Admiralty, Board of Trade, and Post-office Depart- 
ments and the Company, that the service was to have commenced on 
the 26th June, 1860, and that the steamer Connaught was reported 
ready for survey on the 4th May, but was found with 350 work- 
men upon her, ‘and the surveyors ‘reported that she would not be 
ready for three or four weeks. On the 14th June she was surveyed, 
and a trial made of engines, but these not being sufficiently worked 
the company applied for afresh trial at Galway. The Board of 
Trade complained of the expense caused by these delays, and the 
second trial took place at Southampton, when the vessel was pro- 
nounced fit for the service. Her engines broke down, however, and 





| the Parana, which had to take her place at the last moment, went 


| to sea in consequence without having been surveyed. 


duei ing the movement usually known in the mule as the “ backing- | 


| off,” and when the pressure is removed they will be instantly dis- 
| connected, and the backing off will cease. 

The third improvement, which consists in giving motion to the 
| drawing rollers from the tin roller shaft, is marked c; on the tin 
roller shaft is fastened the pinion c!, shown by dots in Fig. 3, which 
is geared with the wheel c? fast on the shaft ¢e3, which revolves in 
the adjustable bracket ce‘, as shown in dots, fastened on the carriage 
end C, On the opposite end of the spindle c% is fastened the change 
pinion ¢5, which is geared with the stud wheel c*, which is geared 
with the clutch wheel c*? revolving loose on the stud c* fastened on the 
carriageend. The clutch wheel ¢? has a ring groove in it, into which 
the shifting fork c® is titted. The fork c® is fast on the diagonal shaft 
c’*, suspended in bearings fastened on the carriage end C. By 
means of the fork c® the clutch wheel c? is brought into contact 
with the clutch bevel c'', which revolves on the stud c8, which 
carries the clutch wheel c7. The clutch bevel ec" is geared with the 
| bevel pinion c!, which is fitted to slide freely along, and give 
motion to the grooved shaft c'4, which is sup ported by brackets ¢ 
and c!5 fastened on the frame D. he bevel c!* is taken along by 
the carriage by means of the bearing c!*, in which it revolves, and 
which is fastened on the cross bar E. The bevel pinion cl’, which 
is fastened on the grooved shaft c!%, is geared with the bevel c'*, 





The Parana 
was surveyed on her return to Galway, and reported fit for tempo- 
rary service. The Pacific, which was offered for the service, was 
not considered eligible, being of less tonnage than the contract re- 
quired, and in a defective condition. The Prince Albert, which was 
also smaller than the contract dimensions, was allowed to be em- 
ployed for one voyage. The Hibernia, one of the new vessels, was 
reported fit for the service when surveyed at Southampton, but she 
encountered a gale on her way to Galway, and sustained damages 
which prevented her from proceeding on her intended voyage to 
America. Being taken to Liverpool, and again surveyed, she was 
found so much strained as fully to account for the water she had 
taken in, and was pronounced unfit for the service. The Columbia, 
which took her place, being suspected of — ur weakness, was 
accepted only for two voyages, and in May last was found to be so 

muc I damaged that the Board of Trade directed her certificates to be 
cancelled. This order was given, at the recommendation of the 
Liverpool surveyors, on the 24th, but on the next day the Hull sur- 
veyors were directed to proceed to Liverpool and survey her, and on 
the 30th were re queste d to re port when she would be re ady for sea; 
though Mr. F. Hill had notified to the Admiralty, a fortnight pre- 
viously, that the Postmaster-General had declared the contract 


at an end, in consequence of the company having failed to fulfil its 
stipulations. 
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’ TO CORRESPONDENTS. 


NoTIcEe.—In consequence of the very heavy postage to which 
THE ENGINEER, on account of its size and weight, has 
been hitherto subjected in foreign countries, we have, 
at the request of many of our subscribers abroad, ar- 
ranged for the publication of a@ SPECIAL EDITION for 
FOREIGN CIRCULATION. This edition will be printed upon 
paper specially prepared for the purpose, and will pass 
through the foreign offices at the charge of single postage. 
This arrangement will commence with our next number. 


*,* Covers for binding the volume can be had from the publisher, price 2s. 6d. 
each. 
*,* We must request those of our correspondents who desire to be referred to 
makers of machinery, apparatus, dc., to send their names and addresses, to 
achich, after publishing their inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 
J.C. anp Co.—Unless the patentee can prove that he matured his invention 
before you commenced making the article in question, his patent will not hold 





ood. 

a ite invention will never be worth anything to you as a piece of pro- 
perty, wnless you can either patent it yourself or induce others to join you in 
doing 80, 

H. 8. (Union-street.)}—Your idea is a novel one, but we doubt its practica- 
bility. You will, by watching injectors from time w tine, have an opportunity 
of testing it. 

H. C. 8.—Mr. Henderson's patent is not for connecting opposite and inclined 
oscillating cylinders to a single crank pin. Had you read the description you 

would not have conceived the idex that it was. 

A. F. ¥Y .—Apply for all information concerning the Exhibition of 1862 to 

FAR. Sandford, Esq., Secretary of the Commissioners, at their office, 454, West 

Strand, Charing-cross. 


BRONZING WROUGHT IRON. 
(To the Editor of The Engineer.) 
Sir,—Could any of your readers inform me of a receipt for bronzing 
bright wrought iron ? G. COCHRELL. 
41, High-street, Bloomsbury. 


HIGH PRESSURE MARINE ENGINES. 
(To the Editor of The Engineer.) 

1x,—1 should feel much obliged if you, or any of your correspondents, 
eould direet ye to the fullest and most complete statement of the advan- 
tages and disadyantages of high pressure engines in ocean steamers. 

Hampstead, June 25th, 1861. Wo. F. STREET. 

SUSPENDED,GUNS. 
(To The Editor of The Bugineer.) 

Siz,—I shall feel obliged if you, or any of your numerous readers, can in- 
form me whether the principle of suspending a gun for naval purposes, to 
overcome the rolling motion of the ship and take off the recoil, has ever 
been applied ?—if so, how was it applied, and with what success ? 

Woodville-terrace, Gravesend, June 20th, 1861. JA. L. 


STEEL ROLLERS. 
(To the Editor of The Engineer.) 

Sir,—Can you or any of your correspondents inform me who are manufac- 
turers of small rollers (for flatting very small gold wire), say 2}in. diameter 
and 24jin. long. They must be made of steel and very hard. They must not 
have the slightest speck in, as it will cut the gold wire. I have an order 
for twenty sets. THOMAS CRESSWELL. 

Blackfriars-road, London, June 25th, 1861. 


GAS FROM WOOD. 
(To the Editor of The Engineer.) 

Sin,—Tuk ENGrzer of May 10th, 1861 (p. 287), states that good gas has 
been made from pine wood for several years, in part of the Philadelphia 
Gas Works, Can you or any of your readers inform me if good illuminating 
gas can be made from pine wood alone, or does it require to be mixed with 
yas made from some other material?’ 1 should also feel obliged for a de- 
scription of the necessary apparatus, or for the title of any work which treats 
on this subject. 

I have for a number of years been using pine and also birch wood for 
making gas, and either do moderately well if mixed with gas made from 
other materials—such as birch bark or tar ; but I find that gas made from 
wood alone gives very little light: this is probably owing to our apparatus 
(which is similar to that used for coal gas) not being suitable for wood. 

. A Gas MAKER. 
All we know of the matter is that the wood-gas is made in a retort divided longi- 
tu inally into two compartments, one over the other. The plan of the retort 
is the invention of Dr. Charles M. Cresson, of Philadelphia, U.S., and is, we 
presume, patented here in the name of some patent agent. | 





THE EXPANDING MANDRIL. 
(To the Editor of The Engineer.) 

Sir,—I return thanks for your mention of the facts respecting Dr. 
Chureh’s expanding mandril for fixing boiler tubes, which I stated had been 
used by me, and that the original tools had been in my possession for the 
past twenty-eight years; also, for other remarks, in which I cannot allow a 
single letter of alteration to be made therein, inasmuch as they were per- 
fectly true. x : ‘ 

First, therefore, I should advise our northern friend not to superheat his 
internal machinery for fear of explosion, for I can assure him that his 
remarks do not cause me to expand beyond atmospheric pressure ; but I 
hope that he will be generous enough to hand poor old Dr. Church at 
least one-half the profits he has made out of the mandril, for I am sure it 
will be very acceptable, and he is entitled to the reward of his own invention. 

Birmingham, June 27th, 1861. Joun Insuaw. 
(Mr. Tashaw hts placed in our hands the original expanding mandril, made at 

Dr. Church's works in Birmingham, and which is the one with which the 217 

tubes of the Eclipse were set. It has been in Mr. Lushaw’s possession since 

1833, and he informs us that Mr, Benjamin Wakesield, of St. George's Bir- 

mingham, as well as many others, can easily establish its Weutity.—Ep, E.] 
Advertisements cannot be guaranteed insertion unless delivered before eight 

o'clock on Thursday evening in each week. he charge sor four lines and 

under is halj-a-croun,; each line uste rewards, sixpence. The line averages 
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nearly all if not all the honours of steam ploughing 

come out in force, and his engine will, doubtless, be of 
the best which the eminent Leeds locomotive builders, 
Messrs. Kitson, Thompson, and Hewitson, can produce. 
Those who recall the chaste appearance and surpassing 
workmanship of the petite locomotive, Aricl’s Girdle, at 
the Great Exhibition of 1851, will know of what these 
builders are capable. It is not unlikely that Mr. Fowler’s 
system will be exemplified also by Messrs. Eddington’s 
windlass, with which the ordinary portable engine becomes 
applicable to the three or four-furrow balance plough. 
Messrs. Howard, of Bedford, will contest the ground 
closely with the champion ploughman, and, it may be, win 
the belt. At Truro, the other day, their new steam cultivator 
acquitted itself to the delight of all beholders. The Messrs. 
Howard are, we hear, driving their works night and day 
to meet the demand which the success of their new 
implement has created. It cannot be that the cultivator 
works with as little friction as the balance plough, but the 
former, with all its gear, costs but £200, and it has many 
advantages over its famous rival which small farmers, 
certainly, will know how to appreciate. The rope system 
appears to be that only upon which steam cultivation is 
likely to advance. The locomotive plough must consume 
half, at least, of the whole power in its own propulsion, 
unless, perhaps, on level ground. Two years ago we 
were hearing great things of an American locomotive 
plough which was breaking up forty acres of tough prairie 
soil a day. It is significant as to the fate, not only 
of this particular contrivance, but of the whole locomotive 
system of steam culture, that little or nothing has since 
been heard of the plough in question. The guideway 
system appears to have still less chance. The rope alone 
fulfils the conditions of plough traction. It is quite true 
that Messrs. Walker and Rastrick once thought that 
ropes only would answer for railway traction, and just as 
true that George Stephenson soon taught them their 
mistake. We do not forget, cither, that the Blackwall 
Company had, at last, to coil their cable, and clear their 
line for locomotives. But all this leaves no encouragement 
for the application of the locomotive to ploughing. An 
engine and tender weighing 50 tons, do not absorb above 
8 ewt. of draught when running, ona level, at a high speed, 
while a farm locomotive, weighing 10 tons, would hardly 
move at 3 miles an hour, over the ordinary surface of a 
level field, with a draught of less than 10 ewt. And while 
the slopes on a railway would seldom exceed 1 in 100, adding 


must be counted upon in the field, the effect of which 
would be to add 20 ewt. to the draught of a 10-ton engine, 
and thus, together with friction, to absorb nearly its whole 
»ower. ‘The wear and tear of engines in motion over rough 
fand would, of course, be greater also than of similar engines 
working in a fixed position. For these and other reasons 
we anticipate no great things from the locomotive engines 
to be set to work on the field at Garforth. The ropes are 
costly, no doubt, and like nearly everything else they are 
liable to wear andtear. But they are the means of a great 
saving of power, and this fact will atone for all their dis- 
advantages. In their application this year, they will show, we 
think, a considerable improvement over the rope-ploughing 
of former years. The ploughs, themselves, have been im- 
proved. Hornsby’s plough, which created such a sensation 
two years ago at Warwick, may be instanced in proof. 
The lines of a plough must be amenable to conditions of 
resistance much like those which determine the lines of a 
ship. The plough has, besides, the cohesion of the soil to 
overcome. ‘The lateral thrust, whether of the bows of a 
ship against the water or of the plough against a stiff 
Bedfordshire clay, is much the same. ‘The incisive coulter, 
the fine wave-lines, if we may so term them, of the mould- 
board, and the “ set” of the whole with regard to the line 
of draught, as exemplified in the prize ploughs of the present 
day, show with what attention the whole subject of the 
resistance of the soil has been studied by the implement 
makers. The time will come, no doubt, when ploughs and 
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STEAM PLOUGHING. 


THE trial of steam ploughs is to commence next Tuesday 
at Garforth, near Leeds, 170 acres of land, or one-tenth of 
the parish, having been prepared for the purpose. Two 
prizes of £100 each, the one for the best application of steam 
power to the cultivation of the soil, and the other for the 
best application of an ordinary portable steam engine, 
not exceeding 10-horse power to the same purpose, invite 
competition. It is understood that half-a-dozen entries 
will be made. Mr. Fowler, who has heretofore carried off 


all that relates to their form will become the subject of 
mathematical disquisitions, and when rival philosophers 
will hammer each other with equations and symbols in 
elucidaticn of the subject. The farmers will doubtless 
retain their preference for the good old test of a plough, 
but there may be those who will approve or condemn 
according to the application of aformula. In the meantime, 
the machinery for ploughing will be improved, and the 
ordinary work of two horses brought within the powers of 
one. With this saving of draught, we shall go deeper into 
the soil, turning up its hidden contents to the reach of day- 
light and the air. There are many who still profess to 
believe that steam ploughing has not, thus far, established 
its superiority over horse ploughing. We hope the results 
are to be such, next week, as will convince them to the 
contrary. A good deal of ploughing will doubtless be done 
at the rate of an acre an hour, and to a depth and in a 
manner that will quite distance the old one-furrow, plodding 
affairs, 


SUBMARINE TELEGRAPHS. 


AN examination of the lately-issued blue book on sub- 
marine telegraph cables will give a striking idea of the 
difficulties and contingencies which attend the establish- 
ment of transoceanic telegraphic communication. The 
making, laying, and maintenance of a long submarine line 
is a touch-and-go affair from beginning toend. The con- 
ditions are most variable and indeterminate throughout, a 
fact proved still less, perhaps, by notorious instances of the 
failure of long sea lines than by the investigations lately 
made into the whole subject. First, there is the conductor. 
A quarter of a ton, more or less, of copper to the mile, is a 
serious question of cost, and it is most important for this 
reason, as well as with regard to induction, to keep to the 
lightest gauges and the fewest strands of wire sufficient for 
the prompt transmission of the electric current. Notonly, 


however, does the resistance increase rapidly as the wire is 
reduced in size, but with the least impurity in the copper 
(and all the coppers of commerce are more or less impure), 
the conducting power falls off greatly,—we may say 
enormously. 


Pure copper has nearly eight times the 








10 ewt. to the draught of a 50-ton locomotive, slopes of 1 in 10 | 








“ conducting power” of iron, but copper from the Rio 
Tinto, containing 2 per cent. of arsenic, is found to Be no 
better, as a conductor of electricity, than iron itself. Mr. 
Tennant, the mineralogist, furnished the telegraph cable 
commission with a specimen of copper, cut froma block weigh- 
ing a ton and a half, which contained no suboxide of copper 
whatever, and only the slightest traces of silver. As com- 
pared with pure copper, of a conducting power of 100, this 
specimen rated 98°78. Presuming that such copper is 
hardly available for the general purposes of manufactures, 
the next best yet tested is that from Lake Superior 
in North America, where the deposit is understood to 
exceed, in extent, any other yet discovered. The Lake 
Superior copper rated 92°57, in conducting power, Australian 
(Burra Burra) standing at 88°86. The Gibraltar conductor 
varied between 744 and 90-7. One-twentieth of 1 per 
cent. of carbon, in alloy with copper, reduces its conduct- 
ing power about one-fourth ; less than 1 per cent. of phos- 
phorus reduces the power more than three-fourths; less 
than one half per cent. of iron takes away two-thirds of the 
conducting power, and other substances—even in exceed- 
ingly minute admixture — work proportionate mischief. 
But of equal importance, and still greater delicacy of 
electrical relation, 1s the dielectric covering. In the open 
air, india rubber, no matter how pure, oxidises and becomes 
dust. It has not yet been applied in the manufacture of long 
subaqueous cables, at least in any yet laid. Gutta percha 
has been employed in all cases, thus far, for the insulation 
of submarine conductors. While, however,we are enlightened 
to the necessity for the purest gutta-percha for insulation, 
we learn with a mingled feeling of surprise and encourage- 
ment that it is only since the seances of the telegraph cable 
commission that perfectly pure gutta percha has been pro- 
duced in quantity. Does this hint at Dr. Cattell’s treat- 
ment? Not finding any reference to that gentleman’s 
process in the bulky volume before us, we are left in doubt. 
We should say that he had removed most, if not all the 
impurities of gutta percha, although we cannot pretend 
that he has produced the purified article in quantity. 
Gutta percha, as heretofore obtained, has been more or less 
impure, much of it indeed being so degraded with foreign 
matter as to render it absolutely unfit for the covering of 
telegraphic wires, These impurities, besides telling upon 
the cable in other ways, invariably impair its insulation and 
increase its induction. If, too, a single air-hole, no matter 
how minute, occur in the insulating covering (and gutta 
percha is inclined to porosity), insulation is soon destroyed, 
the current escaping at the minute orifice, decomposing 
water in its progress and rapidly enlarging the hole to such 
an extent as torender the transmission of a current beyond 
it impossible. Then, too, gutta percha is exceedingly sen- 
sitive to the influence of heat. Its insulating power is 
found to be less than one-third as great at 52 deg. as at 
32 deg., less than one-sixth as much at 72 deg., and less 
than one-twelfth as much at 92 deg. as at 32 deg.! | What- 
ever may be the temperature at the bottom of the Red Sea 
or the Indian Ocean, the surface water, wherever cables 
are landed in those seas, is known to be at a nearly con- 
stant temperature of 90 deg. At 122 deg. gutta percha 
covered wire is entirely spoiled, and when we recollect that 
here, in England, and within the last month, the thermo- 
meter has indicated 132 deg. in the sun (reflected heat bein 

added to thetemperature of 86 deg. or 88 deg. of the ain) 
and when we furthermore bear in mind that submarine 
sables have been often coiled out of doors and in the sun, 
before being shipped for submersion, were it any wonder 
if they were as often rendered unfit for any permanent 
service, weeks before finding their way to the ttom of 
the ocean? Ata temperature anything above 100 deg. a 
wire uniformly covered with gutta percha will, if coiled 
under the least strain or pressure, become displaced, finding 
its way nearly or quite through to the outside. A coil of 
gutta percha covered cable, if out of water, oxidises and 
heats to such an extent as to render an injury of this kind 
altogether probable. Looking at all the contingencies which 
investigation has disclosed it seems almost a wonder that 
any submarine cable has ever been successfully manufac- 
tured and laid at all. The wonder is indeed great that the 
Atlantic line, 2,200 miles long, should have worked for 
even twenty days, transmitting 129 messages, of 1,474 
words and 7,253 letters. After lookin upon a single inch 
in length of submarine cable, and considering to how many 
chances of imperfection it is liable, it seems almost certain 
that in a continuous cable nearly one hundred and forty 
millions of inches (2,200 miles) long, at least one fatal 
defect must occur. But as one single defect, in 
this vast stretch, disables the whole, cable makers 
have resolutely undertaken to exhaust the chances of 
a single failure. We might enumerate the risk attend- 
ing the application and maintenance of the outer covering, 
that of submersion itself and that of injury from rocks, 


| anchors, &c., after the cable is laid. It is enough to remark 





that one of our telegraph engineers who has had a very 
great amount of experience in connection with submarine 
lines, Mr. Frederick C. Webb, has given as his opinion that 
no span of such lines should, where possible, exceed fift 
miles. The telegraph cable commission have, by their, 
labours, disclosed grounds for hope that longer lines may 
be maintained, but their conclusions upon this point are 
chiefly matters of opinion. Their chief conclusions, col- 
lected throughout and near the end of their report, are as 
follow :— 

The conductor should be made of the purest obtainable 
copper, a provision to be inserted in the contract requiring 
that its conductivity per knot be equal to that of a 
standard wire at a specified temperature, so that what the 
wire wants in quality shall be made up in quantity at the 
contractor’s expense. The conductor to be formed of several 
wires, not in a common strand, but grouped in some one of 
a variety of modes described in the report. One of these, 
proposed by the Gutta Percha —— is to coat the 
central wire with Chatterton’s compound, and to bed the 
other wires in this in the process of twisting. Another 
mode, proposed by Mr. Daft, is to bed copper wires, coated 
with brass, in vulcanised india rubber. Mr. Clark’s mode 
is to make the conductor in the shape of a solid wire, 
divided into three or four sections longitudinally, fitting 
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closely to each other. Mr. Newall unites the several 
wires of a strand with solder. The conductor being formed 
upon one or another of these modes, it is to be insulated 
either with purified gutta percha, drawn on in successive 
coats, or with india rubber protected in turn by a covering 
of gutta percha. Over this is to be a coating of tarred hemp 
to receive the outer covering which should be formed of iron 
or steel wires, laid longitudinally, or with a very slight twist, 
these being bound with wire coiled around them, and the 
whole being covered either with tarred yarn or a cheap 
compound of gutta percha or india rubber. Each coating 
of insulating material should be tested in water of a speci- 
fied temperature to make sure that its insulation is equal 
toa fixed standard. The size of the conductor and the 
thickness of the dielectric should be such as to allow of the 
line being always worked with moderate currents. A long 
cable must, however, insulate sufficiently to resist the 
tension arising from currents termed “deflections,” or 
“earth currents,” which Mr Varley states have sometimes 
a tension, in a distance of about seventy miles, equal to 
100 cells of Daniel’s battery. The conclusions with regard 
to the survey of submarine telegraphic routes and the lay- 
ing of cables are necessarily less specific, but the commis- 
sion have not neglected these matters. The blue-book, in 
which the results of their labours are embodied, contains 
520 pages, a large number of plates and diagrams, and the 
answers of the most eminent telegraph engineers, cable 
manufacturers, nautical men, hydrographers, and others to 
nearly 5,000 questions. It is certainly the most valuable 
record extant of experience and opinion in the department 
to which it relates. 


WHITWORTH AND ENFIELD RIFLES. 


LorpD PALMERSTON, in opposing Mr. Vivian’s motion, 
on Tuesday night, for a select committee to go into 
the whole question of rifles for the use of the army, 
assured the House that the Government were now pursu- 
ing this Med inquiry. ‘The whole discussion, which ended 
in the withdrawal of the motion for a committee, was of a 
somewhat practical character; and it unmistakably fore- 
shadows the final supercession of the famous arm of 
Enfield, of which, we on upwards of 800,000 are now 
in the hands of the army and in store. There was, of 
course, a great deal said pro and con. the manner in which 
Mr. Whitworth’s discoveries had been dealt with by the 
Government, but however rich in gossip were the dis- 
closures under this head, it is not worth our while to 
pursue them. The Minié rifle was introduced in 1851, 
and in 1852 the Duke of Wellington recommended the 
general introduction of rifles into the service. In 1853 
was produced the Enfield rifie, the result of the delibera- 
tions of Lord Hardinge’s committee, and in 1854 and 1855 
this weapon was employed with terrible effect against the 
Russians, Quoting Mr. Vivian’s comprehensive summary of 
the history of the rifle of the British army, as contained in 
his speech, it appears that “in the year 1804 Lord Hardinge 
“published a memorandum, recommending that, before the 
“ construction of machinery for the production of rifles, ex- 
“periments should be tried in order to determine the true 
“ principles upon which the barrels ~— to be rifled. That 
“noble lord called to his assistance Mr. Whitworth, who 
“ conducted a series of experiments in a shed 500 yards 
“long, the result of which was that he discovered the true 
“ principle of rifling, according to which he constructed the 
“weapon called the Whitworth rifle. Early in 1857 Mr. 
“ Whitworth, at the request of Lord Panmure, experimented 
“with that weaponat Hythe, and with it obtained a figure 
“of merit of 44, the best figure previously obtained being 
“24. After thata committee of officers was appointed, the 
“report of which, after being once or twice refused, was 
" 9 a at the commencement of the present. session. 
* That report was signed by five out of the seven members 
“only, under some sort of protest. The committee was 
“most unfortunately constituted, four members being Go- 
“vernment officials, and three of those being gentlemen 
“who had been engaged in recommending and arranging 
“—for it was really a matter of arrangement—the rifle of 
“1853. After squabbling for cighteen months they sepa- 
“rated, without arriving at any conclusion by which the 
“ head of a department could be guided. In the main their 
“views were unfavourable to Mr. Whitworth’s rifle, but 
“incidentally they admitted its merits. That report was 
“made on the Ist of January, 1859; but since then not 
“a single experiment had been made by the authorities to 
“test the merits of any other rifle than the one which 
“they were engaged in constructing in quantities of 1,000 
“ weekly.” 

Mr. Vivian detailed, at much length, the triumphs of 
the Whitworth rifle at Wimbledon and Vincennes, and he 
went so far as to characterise the shot made by the Queen 
as “probably the most marvellous one that ever came from 
a rifle.” (!) Ve refuted the idea that the cost of the Whit- 
worth would, if made on a large scale, exceed that of the 
Enfield rifle, and notwithstanding that Mr. Whitworth’s 
charge for rifles made at his own establishment is £10, 
Mr. Vivian informed the House that Mr. Westley Richards 
had assured him that he had made an ordinary service 
musket on the Whitworth principle at a cost not one six- 

nee greater than that of the ordinary musket. Mr. 

itworth, too, sometime last year, ritled 20 barrcls, 
which, with the exception of that operation, had been 
completed at Enfield, and these arms had been returned to 
Enfield without, so far as is known, having since been 
tried. The “life” of an Enfield rifle, Mr. Vivian stated, 
could not exceed twelve years, and as new arms were being 
constantly required, the vote for the whole small-arm 
expenditure this year being £760,000, there was abundant 
opportunity to make a gradual introduction of an im- 
roved rifle. The propriety of an independent inquiry 
into the whole subject was ably urged by Lael Eleho, who 
is regarded as an authority upon rifles and rifle-shooting. 
His lordship expressed his hope that the experiments 
which Mr, Bering had informed the House were already 
being made to test the relative merits of the rival fire- 
arms would be actively prosecuted. The Whitworth rifle 
had, he said, been again selected, this year, after lengthy 





trials at Hythe, tocompete for her Majesty’s prize at Wim- 
bledon. The mean deviation of the best Enfield at 500 yards | 
was 17in., and of the best Whitworth 6in. As for the 

bore, every deer-stalker who now went to the Highlands | 
carried with him a small-bore gun. General Hay’s and his | 
own opinion was that there would be no trouble with the | 
small bores as regards fouling. Supposing the two rifles 
to be supplied at the same or nearly the same cost, and that 
the difficulty of fouling is no greater with one than with the 
other, the advantage of the Whitworth over the Enfield 
arm is incontestable—to wit: the advantage of a range of 
1,000 yards with the same accuracy as the Enfield at half 
that distance. Lord Elcho remarked that, in 1853, the mean 
deviation of rifles by the crack gun-makers was 3din. at 
500 yards, whereas Mr. Whitworth produced a rifle which, 
in 1857, and when fired before Lord Panmure, gave a mean 
deviation of only 44in. in the same distance. But at anything 
above 600 yards the Enfield rifle is now practically unservice- 
able, whereas the Wimbledon prize will be shot for, with the 
Whitworth rifle, at 1,000 yards. 

If nothing further comes of this discussion on firearms and 
the experiments going on, it may lead to rifling Enfield 
barrels upon Mr. Whitworth’s plan. The 6ft. 6in. turn 
may give place to one of half or quarter that length, or as 
short, possibly, as the turn of the rifling in the arm of the 
Sardinian Bersaglieri, 17in. Mr. Whitworth’s rifles make 
one turn in 20in., but with a bore of -45in. as compared 
with ‘S77in. in the Enfield, the former throw a projectile 
half-an-inch longer, and of the same weight as the Enfield 
bullet, the charge of powder being the same for both. Great 
range can only be obtained cither by making a stronger 
and therefore heavier barrel of a given bore and increasing 
the charge, which will not increase the accuracy of shooting, 
or by making a smaller bore and longer bullet, thereby 
diminishing the resistance to the projectile, and increasing 
the accuracy of fire. It is possible that the deviation 
of the Enfield bullet might be diminished if, by means of 
quicker rifling, it were spun more rapidly on leaving the 
piece. But the results attained with the Whitworth rifle 
will hardly, we think, be equalled with a larger bore and 
shorter projectile, even if the rifling be quicker,—the same 
weights of powder and projectile being employed in cach 
case. 

PURIFICATION OF WATER. 

In melting nitre with black oxide of manganese, a sub- 
stance known as “ chamelion mineral” is formed, in other 
words, 2 manganate or permanganate of potash. Dissolved 
in hot water, this substance changes, in decomposition, to a 
varicty of hues, some of which are of great brilliancy. After 
mixing a few drops of the solution, at a violet-rose or 
Magenta colour, with ordinary well or river water, the 
latter, after a greater or less interval (as, perhaps, in a few 
minutes, or, in other eases, after some hours), becomes of a 
dull yellow cast. This unprepossessing opacity is the 
visible disclosure of organic impurity in the water—the 
same kind of impurity as that which, when cholera raged 
in London, lurked as poison in the deadly waters of the well 
in Broad-street, Golden-square, and which still abounds in 
nearly all if not all the surface wells of large towns. 
Once a month may generally be found, in a column of the 
Times, a table of analyses of metropolitan waters, by that 
accomplished chemist, Dr. Robert Dundas Thomson, of St. 
Thomas’ Hospital. The extremes of purity and impurity 
are tabulated at the top,—aqua pura, and the foul discharge 
of a certain pump at Camberwell. The Loch Katrine 
water, with Chick the people of Glasgow are now blest, 
also occupies a line in the list, its organic matter being 
about six-tenths of one grain in a gallon, or one part in 
more than one hundred thousand. ‘The Manchester water 
supply is nearly as pure. But of the liquid poison of the 
Camberwell sink nearly eleven grains in a gallon are 
organic matter in solution, which, of course, is exclusive of 
whatever quantity may be held in mechanical suspension. 
This proportion of poison probably exceeds that contained 
in London surface wells generally, of whose contents 
Dr. Letheby has observed that “the man who habitually 
makes use of a London pump water is living in perpetual 
danger of disease.” But, then, it will be asked, do not all 
drinking waters contain poison? Perhaps so, but where 
the quantity is exceedingly minute there is little or no 
danger, unless in the case of lead, which is an “ accumulative” 
poison, the most minute quantities taken into the system 
being retained until enough has been stored up to cause disease 
and, possibly, death. A water, however, containing three 
or four grains of organic matter per gallon, is unfit for 
drinking ; while the water of sewers (apart from suspended 
impurities) seldom contains much above five or six grains of 
organic matter per gallon. The Thames did not, probably, 
hold three grains of organic matter per gallon, when, in 1852, 
the water companies drawing from the river were com- 
pelled by Act of Parliament to fix their pumps above Ted- 
dington lock. Even now, however, and with all that kind 
of filtering which Mr. Simpson made so popular among 
water companies, there are waters pumped into the metro- 
politan mains containing nearly two grains of organic 
matter in the gallon. It is but fair, at the same time, 
to say that with regard to this particular kind of im- 
purity, the West Middlesex water is nearly as pure as 
that of Loch Katrine, and the New River water hardly 
less so. The tests, however, of these and other waters 
vary considerably, according to the state of the weather 
and the condition of the filter-beds. The latter—which 
will sometimes work for several weeks together—choke, 
now and then, in eight-and-forty hours. The green de- 
posit—not to say slime—with which they become clogged 
consists mostly of diatomaceous matter, liable to putrescent 
decomposition. These filter-beds,of which a single com- 
pany—the East London—have twelve acres, remove a 
great deal of hurtful matter, no doubt, and it is in the 
state in which the water leaves them that Dr. Thom- 
son analyses its composition. But whatever may be the 
qualfty of the element supplied by the turncock fraternity, 
it is lable to unexpected contamination in our own houses. 
How many of us have ever explored the cistern, from 
which we are so ready to draw a sparkling draught 
in the heat of summer, and in the contents of which our 





tea and coffee are daily infused ? Whatever might be the 
effect upon our nerves, it would be as well, as a matter of ¢ 
sanitary precaution, to visit this reservoir, almost inacces- 
sible as it generally is. The water should be drawn oft to 
the last drop. If the deposits at the bottom do not form 
the most agreeable subjects for investigation, they had 


| best, at all events, be collected and removed, and the 


cistern cleansed without delay. Mud and dirt are likely to 
be found, enriched generally with decomposing animal 
matter, such as microscopical insects, cobwebs, &c., not to 
say, now and then, a mouse, or even a rat, in a state of 
partial solution ! Without entering farther upon a subject 
so uninviting, we may say that many cisterns, on being 
opened for examination, are found to give off almost over- 
powering exhalations, and a chemical acquaintance of ours 
has actually discovered 10 grains of organic matter in a 
gallon of water from a cistern supplied by one of the great 
metropolitan companies, this water being simply a liquid 
slow poison. 

So much for organic matter, popularly overlooked, or 
regarded as of little consequence as an ingredient of 
drinking water. Lead is the common bugbear of water- 
drinkers, and from the manner in which it stores itself up 
insensibly in the system, awaiting an accumulation which 
shall, in its sudden outbreak, prostrate the unsuspecting 
victim, this dread has a seeming foundation, But so far as 
our calcareous London waters are concerned (and they all 
hold lime in solution,) lead is altogether harmless. Pour a 
few drops of acetate of lead into rain or distilled water and 
it will remain as transparent as before, poisonous as the 
mixture may be. Pour the same lead into London water 
and it will be precipitated in a cloudy deposit upon the 
bottom of the containing vessel, and there would really be 
no danger in drinking the water after it had again become 
clear. Not that we recommend the materials of a 
chemical experiment to be utilised in this manner. The 
one-forticth part of a grain of lead in a gallon of water 
is said to be dangerous, and although an active imagina- 
tion might, upon this fact, greatly disturb the personal 
comfort of the possessor, Beequerel could hardly have 
obtained data for his work on lead diseases in a community 
where lead was absorbed only from “ hard” water. 

As for lime which, either as a carbonate or sulphate, 
exists in solution in most waters, no one has argued any 
danger from it, unless in hazarding the conjecture that it 
tends to form urinary concretions. Apprehension on this 
score has, probably, never been generally aroused, but 
there is no doubt that hard waters involve the use of 
much greater quantities of soap in washing than do soft 
or pure waters. So in making tea, twice the weight of 
the fragrant herb being requisite for a satisfactory infu- 
sion when the most obdurate water is employed, as com- 
pared with that required when the tea-kettle is filled 
from a source from which lime is excluded. The saving 
of soap and tea by the 450,000 inhabitants of Glasgow, 
as compared with the quantities consumed when the 
water supply was obtained from the Clyde, is said to 
cover the interest on the Loch Katrine works. We do 
not doubt it, the waters which lave the foot of Ben 
Lomond containing but 23 grains of total impurity per 
gallon. 

As, however, we cannot hope to exclude the common 
impurities of water from the ordinary sources of supply, 
some intercepting apparatus becomes necessary at the points 
of delivery. The water companies, to be sure, provide from 
three to six feet in depth of porous media in their filter- 
beds, but we have already gone over the insufficiency of what 
may be called distant as opposed to domiciliary filtration. 
What might be nectar at Thames Ditton might become a 
deadly draught before being discharged from a kitchen 
tap at Brompton. ee pure animal charcoal, morecommonly 
known as bone-black, is fit for the general and conse- 
quential purposes of filtration. Ten pounds of this sub- 
stance, in its ordinary loose, granular state, will purify all the 
water required by an average London household for a year. 
Enclosed in a plain case, the water made to pass through 
it will retain scarcely a trace of organic matter, a large 
part of its lime will be intercepted and all suspended im- 

urities, of whatever kind, will be effectually excluded. 

Irs. Lankester, Letheby, and Thomson have, as is well 
known, recommended animal charcoal in preference to all 
other filtering media, a preference which no chemist can 
for a moment oppose. Mr. Danchell, of Red Lion-square, 
who has, perhaps, paid more attention to the philosophy 
and practice of filtration than almost any man in 
the kingdom, has, after bringing out the “moulded 
carbon” and other filters, adopted purified animal 
charcoal exclusively for the construction of his present 
instruments. He has found that the attempt to 
strain the water, or, in other words, to intercept 
soluble impurities by the fineness of the filtering media, is 
certain to lead to choking, which is precisely the mode in 
which his moulded carbon filters (still, we believe, in the 
market) failed. The loose granular bone-black, on the 
contrary, does not act mechanically, except on the coarser 
impurities, but attracts and accumulates dissolved matter, 
whether organic ormineral, by affinity alone. Ordinary cistern 
water thus filtered becomes very pure, so pure, indeed, that 
in much of the agua pura sold by the chemists a greater 
amount of organic matter (absorbed from the air where the 
distilled water has been openly exposed to it) may be found. 
Through any compact filtering medium the water percolates 
feebly, while through the loose open substance of bone- 
black (which in itself imparts no odie to the water) a free 
and steady flow is maintained. 

The water expressed from a sponge, after it had been 
dipped in a stagnant pool, or even in the ordinary contents 
of a river, would not be generally preferred for drinking. 
Yet of the few filters in common use a majority, probably, 
consist each of a piece of sponge tte in a case, and 
beneath a small quantity of gravel and fine sand. The 
inefficiency of such a contrivance, if not apparent from 
reflection, may easily be shown by testing the water 
passed through it for organic matter, lime, &e. With- 
out the trouble of a quantitative analysis, the early 
tendency to opacity, on the addition of a few dro 
of a solution of permanganate of potash, will sufficiently 
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show how far such water can be said to have been 
“filtered.” Its brightness, or pellucid appearance, goes for 
nothing, or at least only to prove the exclusion of sus- 
pended impurities, otherwise visible to the eye. The worst 
surface well-waters of London are not only the brightest, 
but the coolest, and in all respects the most attractive to 
the eye of a thirsty man. The poisonous proportion of 
dissolved organism is beyond the reach of even the micro- 
scope, the carbonic acid generated in its decomposition im- 
parts briskness, and the dangerous nitrates a grateful 
coolness. All these noxious matters will pass freely with 
the water through a sponge filter, and without particular- 
ising the familiar names of the makers of such instruments, 
we may urge the necessity of buying and using only such 
filters as are known to be made of purified animal charcoal. 
These filters, we are glad to learn, are coming rapidly into 
use. 

A knowledge of the properties of the “ water we drink” 
is, we believe, of the utmost consequence to every human 
being. Ordinary people, to whom chemical investigation 
is incomprehensible, are, happily, much disposed to credit 
its results. But to obtain analyses of two or three varieties 
of water, from a professional man, would be a matter of 
considerable expense. Those who have read Dr. Lankester’s 
work “On Food,” will perceive too, that quantitative 
analysis of water is not essential in order to decide whether 
it is or is not fit for drinking. We may mention, therefore, 
that Mr. Danchell has arranged a convenient little pocket- 
case of the most important tests, with the aid of which, 
and the accompanying instructions, any one may determine 
for himself the qualities of the water supplied for his daily 
use. There are, we hope, not many who, on making such 
a test for themselves, would long delay to procure a filter, for 
most assuredly taking London waters as they averege, and, 
for that matter, nine-tenths of all the drinking waters in the 
kingdom, they greatly need purification. Apart from the 
vital consideration of health, the saving of soap and of 
many articles of food would, in every household now using 
hard water, repay twice over, every year, the utmost cost 
of filtration. 
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Collieries and Colliers: A Handbook of the Law and Leading 
Cases relating thereto. Dy Joun Coxe Fowrer, Esq., of the 





Inner Temple, Barrister-at-Law and Stipendiary Magistrate for 
the District of Merthyr Tydfil and Aberdare. London: | 
Longman, Green, Longman, and Roberts, 1861. 


Tus is a work upon which we shall not be expected to | 
pronounce critical opinions, inasmuch as it treats of legal | 
rather than of engineering topics. At the same time, as | 
many of our readers will be desirous of knowing what the | 
general character of the book is, and as colliery cases are 
continually forcing themselves impressively upon our 
attention, we think it desirable to give a summary of its 
contents; and in doing this we shall avail ourselves of the 
authorised abstract given by the publishers in their last 
quarterly analysis of the books published by them. 

As there is no work in existence which treats exclusively 
of the legal incidents of collieries, it is intended that the 
present volume shall supply a want which must be often 
felt by owners, agents, and men of business connected with 
this class of property ; and the author has adapted it to the 
use of persons unaccustomed to the study of the law, by 
avoiding the accumulation of cases, and elucidating each 
separate point by the quotation of one clear judgment in 
which the law is explained, rather than by numerous 
references. The volume is divided into twenty chapters, 
to which an appendix is added. The first chapter contains 
an outline of the rights of property in coal under ordinary 
circumstances, and also as affected and modified by manorial 
privileges, by “ rights of common,” and by the “ doctrine of 
waste.” The next two chapters show in what manner the 
proprietor of coal usually conveys to a stranger a limited 
interest in it, so as to enable the latter to work it 
with advantage to himself and the owner. The nature 
and parts of a lease are described, and the legal language 
in which such transactions are properly clothed is also 
supplied in the appendix. Two chapters are then devoted 
to a sketch of the law, relating to rights of way and rights 
of water, which are often of great value, and not unfre- 
quently the subject of disputes. The next chapter contains 
the definition of the title by prescription, by virtue 
of which these two rights are commonly enjoyed, 
and also the enactments of the modern statute for 
shortening the time by which such rights may be acquired. 
The work next touches upon the arrangements and stipu- 
lations usually and prudently adopted ‘for securing to 
landlords, on the termination of a lease, the machinery 
and plant of a colliery which would otherwise be re- 
movable according to the law of fixtures. The author 
then proceeds to examine and quote the principal decisions 
of the Courts of Law which have settled the right to com- 
pensation for injuries arising from subsidences of the sur- 
face in consequence of excavations. He has also specially 
noticed those judgments which have defined the nature of 
the servitude which attaches to lands on lower levels to 
receive or restrain the water transmitted to them by the 
law of nature from above. An outline of the law of 
partnership, as connected with mineral property, is fur- 
nished in this part of the work. Passing from private to 
public liabilities, the next chapter deals with the incidence 
of the poor-rate upon colleries, the principle and the 
making of which are discussed, and illustrated by actual 
examples and legal decisions. 

Having thus considered the property itself under the 
various circumstances in which it is commonly held and 
dealt with, the author next discusses the legal incidents 
which attach to those persons who occupy and work the 
coal. The contract of hiring and service, which is a very 
prominent and important matter in all collieries, is next con- 
sidered. The inconveniences often felt by the masters in 
consequence of breaches of contract by the colliers, and 
the serious punishment with which collicrs are sometimes | 

isited for breaches of duty, make it highly desirable that | 
each party should understand clearly their relative 





and obligations; this portion of the volume, therefore, 
has a very wide-spread interest, particularly as the relation 
of masters and workmen are considered in connection with 
the topies of combinations and strikes of colliers, and the 
payment of their wages under circumstances which amount 
to offences against the Truck Act. The rights and _liabili- 
ties of railway and canal companies, with reference to the 
coal under their lines, are next treated. The responsibility 
of various persons arising out of accidents causing injuries 
or death is next discussed, and illustrated both with 
reference to the recovery of damages by the injured indi- 
vidual, or compensation tothe family of a deceased person, 
and also, in a criminal point of view, in the form of a 
charge of manslaughter. ‘The criminal statutes which 
define the offences of firing and flooding mines, injuring 
machinery, and fraudulent working, are collected and 
quoted. And, lastly, the Acts for the regulation and 
inspection of coal mines are inserted, with a brief reference 
to the few cases which have been decided upon by various 
enactments. The appendix contains the form of a lease, 
with the ordinary covenants ; of a lease of coal in a settled 
estate ; of a way-leave; and a collection of covenants of a 
more unusual nature which may be useful under peculiar 
circumstances. Reference to the volume is rendered easy 
by means of an index and table of contents. 





A Handy-Book of Patent and Copyright Law, English and 
Foreign. For the Use of Inventors, Patentees, Authors, and 
Publishers; comprising the Law and Practice of Patents, the 
Law of Copyright of Designs, the Law of Literary Copyright. 
By James Fraser, Esq. London: Sampson Low, Son, and Co., 
47, Ludgate-hill. 1860. 

WE think the author of this volume has made a mistake, 

either in suppressing the grounds upon which he supposes 

himself competent to write authoritatively upon the laws 
of patents and copyrights, or in supposing this without 
sufficient grounds. A “ Handy-Book” on any branch or 
branches of the law should be a thoroughly reliable work, 
for the very design of it is to impart decisive knowledge 
readily and with certainty. It is also indispensable that the 
author should be entitled to the confidence of his readers. 
There can be no question that Lord St. Leonard’s felt the 
full force of both these considerations when he wrote the 
first “ Handy-Book” that was given to the public; and 
there can be as little question that the great success of his 
book was mainly the result of the confidence reposed in 
him. Holding these views, we think it a mistake for a per- 
son who is unknown to the general public, and who only 
tells us of himself that he is an “ Esq.” (whatever that may 
mean now-a-days), and that he entertains great vencration 
for Lord Brougham, to write and publish such a work. 

Such a course seems to us to be manifestly opposed to the 

very conception of what a “ Handy-Book™ should be. 

It is our duty, however, to judge of the work 
independently, and in doing this we find that the 
author, although he has for the most part performed his 
task creditably, has not succeeded in producing an un- 
blemished treatise. It will be sufficient to indicate one 
or two points in which we think he has failed to state the 
English law clearly and soundly. In explaining to us, for 
example, that “all new” inventions are not patentable, he 
states that “ A new game of skill or chance, a newly-dis- 
covered natural substance suitable for food, such as a new 
kind of grain or pulse, or a new natural manure, such as 
guano, or mineral nitrate of soda, are not susceptible of 
the protection of a patent.” That newly-discovered natural 
substances are not patentable we freely admit; but are 
such substances “new inventions?” Mr. Fraser seems to 
suppose that they are; we unhesitatingly assert that they 
are not. We assert with equal confidence that the word 
“invention” being properly used, “all new inventions,” as 
such, are patentable. Again, Mr. Fraser says: “It has 
been the common practice when an invention has been 
communicated by a foreigner residing abroad to state that 
fact in the title of the patent. But this is not necessary.” 
Now, not only has it xot been the common practice to state 
the communication in the title, but to do so is quite impos- 
sible—unless the words “title of the patent” be very 
loosely employed. The title of an invention, as Mr. Fraser 
elsewhere shows, is a set of words employed to point out 
briefly the nature and object of the invention ; how, then, 
can this possibly include an altogether irrelevant matter? 
Patentees are often awkward enough, certainly ; but it is 
not fair to impute to them an awkwardness that is impos- 
sible. If Mr. Fraser merely means that it is wrong to 
follow the title immediately with a statement respecting 
the communication of the invention, we admit that what 
he intended was correct. But, even then, we do not under 
stand the necessity for the caution, because it is a strict 
rule of the Commissioners of Patents that such a statement 
shall appear in the “declaration,” and its appearance in 
the petition or specification can do no harm. 

It is no small defect in this book that all which it puts 
forth respecting the patent laws of the United States has 
been abolished by an Act of Congress passed some time 
ago, but respecting which Mr. Fraser appears to know 
nothing. 

RAILWAY WORKING IN FRANCE. 

Ow the bill being brought forward last Monday, in the French 
Legislative Body, relative to the construction of new railways, 
M. Auguste Chevalier observed that French railways were not 
admirably worked, especially with respect to goods traffic, and that 
the passenger traflic was no better managed. In England 17 leagues, 
and on the Great Western 24 leagues, an hour are attained. On 
the Northern Railway of France 144 leagues are travelled in an hour, 
but on the Havre Railway the speed is only 12 leagues, or 48 kilo- 
métres ; on the Bordeaux line, 44} kilometres; on the Lyons line, 
464 kilométres; on the Marseilles line, 44 kilométres; and on the 
Strasbourg line, 48 kilométres an hour. If the rate of speed was 
60 kilométres an hour—that of the Northern Railway, which is 


inferior to the speed in England—the journey from Paris 
to Bordeaux would take 9 hours 38 minutes, instead of 
13 hours 10 minutes: in the journey to Lyons there would 
be a saving of 2 hours and 20 minutes. Instead of 
20 hours to Marseilles, the journey would take only 


14 hours 22 minutes, and 2 hours would be saved on the journey to 
Strasbourg. ‘The cost to attain this increased speed from Paris to 
Marseilles, for instance, would be £3 4s, 2d., which would not be 
1 per cent. upon the ordinary receipts of a train of nine carriages— 


rights | £400. The speaker complained of the additional charges on goods, 











Thus, to carry 10 tons of coal on the railway would cost 120f., but 
to carry them from the station to the consumer would cost 59f.—viz.., 
29f. for cartage, 10f. for use of sacks, and 20f. for unloading. He 
also complained of companies charging high rentals to the sellers 
of newspapers and refreshments, which considerably augmented the 
prices of articles sold and was unworthy of the companies, as un- 
worthy as it wouldbe for a nobleman to ask his guests to give 
him a gratuity to drink their healths with. 

The Viscount de Kervéguen interrupted, saying that on the line 
he travelled he was often the only one to pay for his place, his tra- 
velling companions, who were the wealthiest bankers of Paris, being 
favoured with free passes. 

M. Auguste Chevalier said that one of his colleagues had sent him 
word that on the Poitiers and Rochelle line the rate of speed was 
seven leagues an hour, but the speaker knew lines where the speed 
was five to six leagues an hour, and prayed his hearers might never 
have to travel on the Nevers and Brioude line, or the Nevers and 
Lyons line. The system of burning coals in locomotives was a 
nuisance. The speed was so slow that the smoke hung round the 
carriages. The passengers were smoke-dried. It was impossible 
for ladies to travel on Sundays en toilette. In England railways 
returned 4 per cent., though the cost was £21,200 the kilometre, 
while in France railways cost no more than £16,000 the kilométre, 
If the areas of France and England and the populations of the two 
countries were compared, it would be seen that, since England had 
15,000 kilometres of railway, France, to arrive at an equality, should 
have from 20,000 to 27,000 kilométres, but with the lines proposed 
she would only have 18,265 kilométres. 

M. de Franqueville, Government Commissary and Director- 
General of Railways, replied that there was no antagonism, no 
rivalry between the railway companies of the two countries. There 
was a complete interchange of good offices, and excellent relations. 
The high speed in England was paid for by the passengers, and it 
was due to the few stoppages that occurred. English people travelled 
with little baggage. In France the custom was the opposite, and a 
baggage staff was necessary. The Mediterranean line proposed to 
save four hours in the journey. The speaker entered into details 
how in England the great towns were accessible by water, while in 
France they were inland; how the Orleans Company in 1860 carried 
34,000,000 packages and head of cattle, only losing 7,980 that they 
were called on to pay for. It would be a great saving to employ 
coal instead of coke. He witnessed trials on the Lyons and Mon- 
tauban line with apparatus for consuming smoke, but remarked that 
it was the passengers, and not the apparatus, that consumed the 
greater part of the smoke, 

A desultory conversation ensved, in which M, Chevalier said 
there was great competition in England, little or none in France ; 
and that the French public were entitled to be more cheaply 
carried, seeing that they had paid enormous subventions to railway 
Com pales. 

M., Schneider remarked that while in England it was freedom that 
was absolute, in France it was Government control that was 
absolute. ‘The English system was essentially commercial, though 
he did not advocate its introduction into France; but the French 
regulation system was essentially anti-commercial, 

After some further conversation the Chamber adjourned. 
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THE CUNARD FLEET. 
Tne Glasgow Herald gives the following statement of the steam 
fleet of the British and North American Royal Mail Steam Packet 
Company ;— 






































3 if 3 ° | 
Name ea| 3 S & Ss . 
oe | 25 | § 135] £1) E | wunsern | Engine 
Vessel. Es | 313215 | & | 
a f°) & | 
| i, aa 
America,...| 1848 | wood | Pad, | 1826 | 650 R, Steele & Co, R. Napier & 
Niagara sese| 1848 | do, | do, | 1825 | 650 Do. Do, 
| 
Europa ....| 1848 | do, | do, | 1918 | 800 John Wood. | Do, 
Canada ..+.| 1843 | do. | do, | 1831 | 670 R. Steele & Co. Do, 
Satellite . - : 
(tender) } 1848 | iron | do, | 187| 80 R.. Napier & Do, 
Brit, Queen,.| 1849 | do, | Ser 763 | 160 |W. Denny & Caird & Co, 
| Bros, | 
Asia .....+-| 1850 | wood| Pad. | 2227 | 750 Ik. Steele & Co, we ond & 
| ns, 
Africa ....+.| 1850 | do, do, | 2226 750 Do. Do, 
| 
Arabia .+s.| 1852) do, | do, | 2393} 830 | Do. Do. 
Balbec ....| 1853 | iron | Ser. 838 | 150 |W. Denny & Tulloch & 
ros. | Denny. 
Melita......| 1853 | do, do, | 1255 | 180 | Do, M‘Nab & 
| — Clark. 
Karnak ..,.| 1853 | do. do, | 1127 160 | Do. Tullock & 
a L1 1853; ao. | Pad.| 180| 100 J.& G. Thom- 3.8 G0 
(tender) ) } son, | Thomson, 
Jura ......| 1854] do, | Ser, | 2241 440 Do, Do. 
| | 
Stag ...+.. 1854] do. | Pad.| 499] 240 .W. Denny & Do, 
\ Bros. 
Lynx ......., 1854] do, | do. | 499} 240 0. Do. 
Persia ......| 1856 | do. do, | 3300 | 900 R. Napier and K. Napier & 
Sons, Sous, 
Stromboli...) 1856 | do, | Ser 734 | 100 J. & G. Thom-/J. & G, 
son, Thomson, 
Australasian, 1857 | do, | do. | 2761 | 700 | Do. | Do, 
{ 
Leopard......| 1853 | do, | Pad.| 691] 320 |W. Denny &)Tulloch & 
| | Bros, | Denny. 
Palestine ...| 1858 | do. | Ser. | 1877 | 260 |R. Stedle & Co,/M Neb & 
| Aark, 
Olympus ...| 1860 | do, | do. | 1794 250 J. & G. Thom-J. & G. 
| | son, | Thomson, 
Marathon ..| 1860 | do. | do. | 1784 | 250 /R. Napier and/R. Napier & 
| Sons, ns, 
Hecla .....+| 1860 do, do, | 1785 | 250 | Do, Do, 
Atlas Seaiéial 1860 | do. do, | 1794 250 ly. & G, then. & G, 
son. Thomson, 
Heron......| 1860 | do. do 624 | 150 |W. Denny &|Tulloch & 
| | Bros. Denny. 
Ostrich ....| 1860 | do. do, j24 150 | Do, | Do. 
| | | 
Giraffe ....| 1860} do. | Pad. | 677 | 290 J. & G. Thom-J. & G, 
| | son Thomson, 
Kedar ......| 1860 | do, | Ser. | 1783 | 2650 |W. Denny & Tulloch & 
| Bros, Denny. 
Scotia......| 1861 | do, | Pad. | 4000 | 1000 R. Napier and R. Napier & 
| OLS, ! 
Sidon ....)| 4 | do. | Ser, | 1785 | 250 |W. Denny &Tuiloch & 
‘(| & | Bros, | Denny. 
Moroceo.. }| & | do. | do. | 1785 | 260] Do. Do. 
‘| 3 
China....)/| © | do, | do. | 2550! 550 'R. Napier and.R. Napier & 
| Bons, ' Sons. 





Farau Accipent on the Norra Starrorpsume Ramway.—On 
Friday evening last the North Stafford passenger train left Burton 
at the usual time. It had proceeded safely about three miles, when, 
from some cause not yet explained, the engine got off the line, and, 
after tearing up the rails for about 100 yards, went down an embank- 
ment about 12 yards deep. It dragged after it the guard’s van, but 
left the carriages containing passengers behind, a telegraph post 
having evidently stopped their downward course. The engine in 
going down the embankment was reversed, and buried under it the 
driver and stoker, named John Smith and John Tamms. The 
spring balances of the safety valves being broken, they were scalded 
to death. ‘The guard, who was in the break, was also killed, being 


crushed between its broken fragments. The passengers, from twenty 
to thirty in number, were all more or less hurt. 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 
Grants of Provisional | Protection for Six Menthe. 


388. MARcus Brown-WesTHEAD, M: ter, “ Improv applicable to 
the government or regulation and registration of excessive pts in hoist- 
ing apparatus, and railway carriages.”—Petition recorded 15th February, 





* THOMAS SPENCER, Eccleston, near Prescot, Lancashire, “‘ Improvements 
or t ture of articles of earthenware and of other 
ee materials,”—Petition recorded 23rd February, 1861. 

854. Jon Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in looms for weaving figured fabrics, and in apparatus connected there- 
with.”-—A communication from Samuel Thomas Thomas, Laconia, U.8.— 
Petition recorded 6th April, 1361, 

940. HENRY ANTHONISSEN, Brussels, Belgium, “ An improved method of 
making bread and obtaining starch from the materials employed simul- 

‘ taneously.”"—Pe tition recorded 17th April, 1861. 

995. Hyrouire Taksourtecn, Laffite-street, Paris, A double system mixed 
press.”"—Petition recorded 22nd April, 1861. 

1012. MicuarL Henny, Fleet-street, London, “ Improvements in apparatus 
for aerating liquids.".—A communication from Jean Auguste Bazat, 
Boulevard St. Martin, Paris.—Petition recorded 23rd April, 1861. 

1136. Epwarp Lovis Parairg, Rathbone-place, London, “ Improvements in 
apparatus for propelling carriages on common roads.”—Petition recorded 
6th May, 1861. 

1246, Freperic Newton Gisporne, Adelaide-place, London Bridge, London, 
“Tmprovements in the construction of electric targets for rifle and gun 
practice.”"—Petition recorded 16th May, 1861. 

1308. Wittiam Tessutt, Loughborough, Leicestershire, ‘‘ Improvements in 

apparatus for ventilating dweliing rooms and other places, and for 
removing foul or noxious air therefrom.” 

1810. Rosext Musuet, Coleford, Gloucestershire, “ An improvement or 
iste in casting ingots of steel.”—Petitions recorded 23rd May, 











1316. Freperick Haun Dancuett, Red Lion-square, London, ‘‘ Certain 
improved methods of, and apparatus for, ascertaining and removing im- 
purities contained in water.”— Petition recorded 24th May, 1561. 

1334. George Hexrky Birkseck, Southampton-buildings, Chancery-lane, 
London, ‘‘Improvements in apparatus for converting circular or rotary 
motion into alternate rectilinear motion.”—A communication from 
Francois Normand, Paris.—Petition recorded 27th May, 1861. 

1342, Joun HALLIWwELL, Baslow, Derbyshire, ‘* Improvements in churns.”— 
Petition recorded 2th May, 1861. 

1354. ALPHONSE OUDRY, Paris, ‘‘ An improved eonstruction of suspension- 
bridges.” —Peti‘ion recorded 30th May, 1861. 

1367. Ricuard LAMING, Priory-road, Kilburn, Middlesex, Improvements 
in manufacturing alkaline carbonates —A communication from Joseph 
Mowbray, Laming, Paris. —Petition recorded 31st 7. I-61 

1378, FREDERICK NEwTon Gisborne, Adelaide-] London dge, London, 
** improvements in the means of, and apparatus for, indicating the course 
to be steered in ships at sea and in galvanic batteries to be used in some 

cases therewith.”—Petition recorded \st June, 1st 

1394. Hersext ALLMAN, Bedford-row, London, “Certain improvements in 
the construction of window- sash fasteners.” 

1396. Hexry HERrpert Hazan, Nelson-terrace, City-road, London, * Im- 
provements in cartridges.” 

1397. ALEXANDER Prince, Trafalgar- square, ¢ ‘haring-cross, London, ‘* Im- 
provements in the manufacture of gas and in the apparatus connected 
therewith.”—A communication from Messrs. Schaeffer and Walcker, 
Berlin, Prussia.—-/etitions recorded 4th June, ist 

1413. ANTONIN Duauet, Newman-street, London, 
manufacture of pianos. communication from 
Villaert, Rue de Chabrol, 

1415. FRANCOIS JULES } “Improvements in breech-loading 
arms, and in projectiles roe deuce Sealing arms.” —Petitions recorded Sth 
June, 1801. 

1417. Joun Baker, Oxford-street, 
off and closing loaded cartridge ¢ 
guns.” 

1415. Danie. NickoLs, Manchester, ‘‘ Improvements in machinery or appa- 
ratus for cutting paper and othe r materials.” 

419, Joun Baitey and WittiAM Henry Baitey, Albion Works, Salford, 
Manchester, ‘‘ Improvements in apparatus for indicating the speed, flow, 
pressure, anc ‘uum of liquids, fluids, and other bodies.” 

1420. Henry Tomas Couks, Silchester, Hampshire, * Improvements in 
mechanism or apparatus for locks and bolts and other fasteners, gun 
locks and gun breeches, catches for weaving shuttles, double screws, 
rifles, pistols, other fire-arms and ordnance, Weaving-traversers, winders, 
sewing, we ing, netting, and other machines, and self-acting claws and 
grapplers, 

1421. Lon siaiiin POMME DE MIRIMONDE. 

c . and in lubricating the parts therein. 

SAMPSON MOORE, Liverpool, 
ratus for dressing and polishing ric 

1424. Huen Riasy and Perer Warnunton Lowe, 
provements in the construction of steam boilers, and in the arrangement of 
the flues of steam boilers.” 

1425, CHARLES STRATFORD, 
equilibrium steering apparatus. 

1426. Grorek Baker, Birmingham, “A new or improved instrument or 
apparatus for churning and for beating eggs, and for other like purposes 

1427. Tuomas HAMiLTon and JAMES HAMILTON, Glasgow, Lanarkshire, N.B., 
* Improvements relating to cop tubes,” 

1429. Henry TURNER and Tuomas Yates, Lei 
the manufacture of elastic web.” 

1430. SAMUEL HAWKINS, John- street, Kingsland-road, London, ‘* Improve- 
ments in expanding table 

1481. Henry Turner and Tuomas Yates, Leicester, ‘ Improvements in 
railway signals,” 

1432. WILLIAM OLIVER JouNstoN, Neweastle-upon- -Tyne, “ Improvements in 
pillars for supporting the roof in coal and other mines.” 

1433. Bexyx. D. Goprrey, Milford, Massachusetts, U re 
boot or shoe with leather and india-rubber 

1485. Epwarp Hewert, St. rds on Sea, Sussex, ** TE in 
apparatus for creating or increasing air draughts i in flues or other channels 
for ventilation and other purposes.” 

1437. Joun PLatr and WitLtamM Kicuarpsox, Oldham, Lancashire, ““Im- 
provements in machinery or apparatus for making bricks. 

1433. WILLIAM Epwarp Newtox, C hancery-lane, London, “ Improvements 
applicable to railways for the purpose of facilitating the transport of 
carriages containing goods and passenyers across arms of the sea, rivers, 
lakes, or inland waters.” —A communication from Monsieur Mallat de 
Bassilan, Paris. 

1439. JouN Piatt and WiLtiAM RicuAnpson, Oldham, Laneashire, “Tm- 
provements in machinery or apparatus commonly called ‘gins,’ for 
cleaning cotcon from se eds.” —Petuivns recorded 6th June, 1861. 

1441. Joun Vavauan, Middlesbro’-on-Tees, Yorkshire, ** lmprovements in 
the manufacture of railway sleepers.” 

1442. Ronert Han ow, Heaton Norris, Lancashire, “ Improvements in the 
fire bridges and tubes of steam boilers, and in the manner of applying 
the same.” 

1443. HyproLyTr AUGUSTE Bausac, Paris, ‘An improved electro-thermo- 
metrical alarum.” 

1444. Joun Leevanp, Birmingham, *‘ An improvement or improvements in 
the sacking of bedsteads and couches and other articles used for sitting, 
lying, or reclining upon.’ 

1445. HENRI DE SimeNcourt, Corbyn’s Hall, near Dudley, Worcestershire, 
and JouN KENYON BLACKWELL, Gloucester-terrace, Hyde Park, London, 
**[mprovements in reverberatory and other fucnaces.” 

1446. SamurL Bennetr, jun., Handsworth, Staffordshire, ‘* An improve- 
ment or improvements in ‘utilising waste or de fective pieces of tubing 
made of iron or of other metal or metallic alloy.’ 

1447. Wittiam Woop, Shibden, near Halifax, Yorkshire, “ Improvements 
in looms for weaving.” 

1448. ALEXANDER ANGUS CROLL, Coleman- street, London, *‘ Improvements 
in the manufacture of sulph: ate of alumina. 

1449. EDWARD ALFRED Cowrer, Great George-street, Westminster, ‘ Im- 
provements in protecting ships of war and jand batteries from the effects 
of projectiles.” 

1450, WinuiamM Leorarp, 
way brakes.” 

1451. Ricuarp Locktveton Cour, Minerva-place, Kennington-road, Surrey, 
“An improved manufacture of glove for currying horses and ot her 
cattle.” 

1452. CHaRLes WILLIAM LANCASTER, New Bond-street, London, * An im- 
proved method of sheathing ships and vessels with copper ‘and other 
metalic sheathing.” 

1453. Joun FARRAND CLARKE, Moorgate-street, London, ‘ Improvements in 
apparatus for regulating the supply of fluids."—Vetitivus recorded Tth 
June, 1361. 

1105. Joun Wines, Pimlico, London, 
box spring hinges for swing doors.” 
1456. WILLIAM Kopertson, Manchester, “ Improvements in the manufac- 
ture of drawing and delivering rollers used in prejaring and spinning 

fibrous materials.” 

1453, JoHN Mayo Worratt and Tuomas Lawrence, Ordsall, Lancashire, 
“Certain improvements in machinery or apparatus for b:ushing, raising, 
and dressing the surfaces of cut-pile and looped fabrics.” 

1459. Rogert Marspen LatuaM, Fleet-street, London, ** An improvement 
in hooped or hoop skirts.” —A "communication from John Colter Kelley, 
Canal-street, New York, U.S. A 
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Hurstpierpont, Sussex, ‘ Improvements in rail- 
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| 1497. Cuantes CuaLMers, Edinburgh, 


1460. Jou Msstte ‘em, “A woollen article as a substitute for a 

nge.” 

ua. James Howarp and Epwarp Tensy Bov SFIELD, Bedford, ‘ Improve- 
ments in haymaking machines.” 

1463. Pataick O'HANLON, Kingston-upon-Hull, “‘ Improvements in marine 
and land steam boilers.” - 

1464. JULIANA MARTIN, Myrtle Hall, Sidmouth, Devonshire, ‘‘ An improved 
ironing stove.’ 

1465. James Ry MER, Avenue-road, Regent’ 's Park, London, ‘‘ Improvements 
in the permanent way of railways.” 

1466. Joun Hvtciinson, Appleton Lodge, Widnes, 
Lancashire, ‘“‘ Improvements in the treatment of wool.” 

1467. James McKay, Glasgow, Lanarkshire, N.B., “ Improvements in appa- 
ratus or means for cleaning chimneys or flues.” 

1468. WituiaM CLARK, Chancery-lane, London, “Improvements in the 
manufacture of a material or composition for cleaning and polishing 
metals and glass."—A communication from Alexandre Cochet, Boulevart 
St. Martin, Paris. 

1469, WitiiaAmM CuArk, Chancery-lane, London, ‘‘ Improvements in con- 
structing casks, tubs, and other like vessels, whereby to render them 

water-tight.”—A communication from Louis Désiré Trannan, Boulevart 
St. Martin, Paris.—Petitivis recorded : th June, 1861. 

1470, James Wuitrennap, David-street, Manchester, ‘‘ Certain improve- 
—_— in looms for weaving.” 

1471. Aveuste Louis Cesar bE Moxtacv, South-street, Finsbury, London, 

“A cone preventing smoke and extinguishing fires in chimneys. * 

1473. ANDREW Brown, Waterloo-road, Liverpool, “Improvements in obtain- 
ing fresh water at sea by means ‘of distilling apparatus combined with 
the cooking stoves or otherwise.’ 

M74. Davin Roto, Liverpool, ‘Improvements in valves for steam and 
other engines.” 

1475. Wituiam WELLER, 
supplying fuel to furnaces, 
mising fuel.” 

1476. Joun O_pRroyp, Dewsbury, West Riding, Yorkshire, “‘ Improvements 
in combining or mixing various colours of wool or other fibrous sub- 

stances in the preparations of yarns for textile fabrics.” 

1477. MARK Mason, Manchester, “ Improvements in flyers and spindles of 
machinery for preparing, spinning, and doubling fibrous substances.” 

1478. WILLIAM Crorts, Lenton-terrace, Park Side, Nottingham, ‘* Improve- 
ments in means r apparatus employed in the manufacture of fabrics by 
lace machinery.” 

1479. CUARLES FREDERICK Wuitwortn, Moses-gate, near Bolton, Lancashire, 
i‘ Improvems ents in means or apparatus employed in signalling on rail- 

way s. 

1480. Joun LANGDALE, jun., South Stockton-on-Tees, 
proved washing machine.” 

1481. James Steart, St. James’-road, Blue Anchor-road, Bermondsey, 
Surrey, “ [Improvements in treating skins for the manufacture of leather.” 

1482. Miciart Hawpon, Blaydon, Durham, ** Improvements in apparatus 
for constructing moulds for e asting metals.” 

1483. Ronerr Romaine, Devizes, Wiltshire, “ Improvements in machinery 
applicable to steam cultivation.” 

1485. Joun Bupien’ Carter, Wilford-road, Nottinghan 
in apparatus use! in dressing lace or other fabrics.” 

1486. Micuarn Henry, Fleet-street, London, ‘‘ Improvements in fire-arms.” 
—A communication from Pierre Joseph Jarre, Boulevart St. Martin, 
Paris. —Petitions recorded 10th June, 1561. 

1487. FRANCOIS EUGENE SCHNEIDER, Rue Gaillon, Paris, “ Improvements in 
breech-loading fire-arms. 

1488. CHARLES Stevens, Charing-cross, London, “ An improved crushing 
and pulverising machine.”—A communication from Adolph Joseph Canu, 
Rue Lattite, Paris. 

1489, CHARLES STEVENS, Charing-cross, London, “ An improved impermeable 
varnish for leather.”—A communication from Joseph Chapa and Ernest 
Lacaze, Rue Laffite, Paris. 

1491. Patrick Muir Crane, 
ments in the manufacture of peat fuel. 

1492. James Durrie.p Hakpine, Barnes, Surrey, and WILLIAM Henry 
WIxsor, Rathbone-place, London, ** Improvements in drawing materials 
and in apparatus for the use of artists. 

1493. Epwarp Tuomas Hugues, Chancery-lane, London, ‘ Improvements 
in extracting oil from seeds, and in machine ry or apparatus employed 
therein."—A communication from Johnson Gottfried Hoffman, Breslau, 
Prussia. 

1494. CuarLes Cueyne, Great George-strect, Westminster, “ An improved 

10d of constructing safety rifle and other gun ranges.” 

1495. Ronerr WALKER SMitit and DaNieLL ScaTrERGooD, Nottingham, 
“ Improvements in machinery for manufacturing looped fabrics.” 

1496. SAMUEL BERRY SINGER, Southsca, $ Southampton, “ An improvement 
in the card of compasses.” 


near Warrington, 








Mile-end, London, “Improved apparatus for 
preventing or consuming smoke, and econo- 











Yorkshire, ‘* An im- 








1, “‘ Improvements 














Irish Peat Works, Athy, Ireland, ‘‘ Improve- 




















Midlothian, N.B., ‘ Improvements 


in gas stoves,” 


| 1498. WittiamM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 


** Improvements in machinery or appa- 


Salford, Lancashire, ‘‘Im- | 











in gunstocks.” ommunication from Charles Richard Alsop, Middleton, 

Connecticut, and Joseph Wright Alsop, and Henry Chauncey, jun., 
New York, U.S.—Petitions recorded 11th June, 1861. 

1499. Winuiam HamMonp Waker, Liverpool, ‘ A floating hydraulic lift 
stage for raising navigable vessels or other heavy bodies above the surface 
of the water, and an improved method of * blocking’ or ‘ shoreing up.’” 

1501, Joun Hore and WILLIAM GREENHALGH, Bedford, Lancashire, ** Certain 
improvements in machinery or apparatus for cutting turnips, roots, or 
other substances, 

1503. JEAN Ak MAND CALLAU D, Nantes, 
struction of electrical pi 

15/4. James DuRRANT, Fitzroy-square, and NorL ALLEYNE Harris, Bays- 
water, London, * Improvements in the form and construction of chimney 
tops or appliances for sarmounting chimneys in order to regulate the up 
currents and prevent the down draughts.” 

1507. Joux Warr, Westmoreland-place, Camberwell, Surrey, ‘‘ An improved 
mode of converting vegetable fibrous substances into pulp. = 

1508. Josxeri Drew, Belgrave-terrace, Weymouth, Dorsetshire, ‘‘ Improve- 
ments in the adaptation of plates or shields to fixed and floating batteries, 
and also ships for the purpose of more effectually resisting shot or other 

projectiles.” 

150). Grorek Cox, Victoria-terrace, Queen’s-road, Holloway, London, “ An 
improved ‘ floor ‘dog’ or cramp.” 

1511. Davip WALMSLEY and Joun Rostron, Disley, Cheshire, ‘‘ Improve- 
ments (partly for the purpose of preventing accidents) ) applicabie to hoist- 
ing machinery used in mills, warehouses, and other place 

1512. Rovert Jonson, Dudley, and CromwELt FLEETWOOD VARLEY, Fortess- 
terrace, Kentish-town, London, “ Improvements in posts or supports for 
telegraph wires.” 

1513. Jean Pierre Girarp, Coutances, Manche, France, An improved 
coffee-mill.”"— Petitions recorded 14th June, 1861. 


France, ‘‘ Improvements in the con- 

















| Tavention protected for Six Months by the Deposit of a Complete 


Specification. 
1530. Ateert Francis Jounsoy, Boston, Massachusetts, U.S., ‘Certain 
new and useful improvements in machinery for sewing cloth or other 
material.”—LDeposited and recorded Uth June, 1861. 





I gi ~onnend on which the Stamp Duty of £50 has been Paid, 

. Prerre Buatse EMtLte Martin, Paris. —Dated 18th June, 185s, 

. SAMUEL HE , Manchester. Dated 19th June, 1858, 

Winuiam) Epwarp Newton, Chancery-lane, London.— 
cation.—Dated 21st June, 158 

1438. Joun TayLor, Swanton Novers, Thetford, 
June, 1558. 

14s Francis Ricumonp and Henry CHANDLER, 





A communi- 





Salford, Lancashire.— 








Dated ?nd July, 1558. 

1420. Sir Joseru Paxvoy, Rock-hill, Sydenham, Kent.—Dated 23rd June, 
1853. 

1422. WILLIAM Epwarp Newton, Chancery-lane, London.—A communica- 





tion.—Dated 23rd June, 185 

1400. Wittiam Epwakp Newtox, Chancery-lane, London.— 
tion.—Dated 2ist June, 1858. 

1486. Epwakp Loxp, Todmorden, Yorkshire.—Dated 2nd July, 1858. 

1415. TuoMAS SreNcER, Euston-road, Euston-square, London.—Dated 23rd 
June, 1553. 


Patents on which the Stamp Duty of £100 has been Paid. 
1347. NATHANIEL CLAYTON and JosErn SuutTrewortu, Stamp End Iron- 
works, Lincoln.—Dated 20th June, 185 
13°9. OLiver Rick Cuace, Cornhill, Lond on.—Dated 21st June, 1854. 
1356. Joun M‘Innis, Liverpool.—Dated 21st June, 1854. 
1401. RevseN BorromMuey, Rochdale, Davip Scuoriztp, Oldham, and 
HENRY SPENCER, Rochdale, Lancashire.— Dated 24th June, 1354. 








A communica- 








Notices to Proceed. 
351. WILLIAM OLDFIELD, Noble- street, St. Luke's, 
in writing and dressing cases 
357. CHARLES PRATER, Charing-cross, London, ‘‘ Improvements in slings or 
straps s adapted for knapsacks, wallets, game bags, and other such like 
Use: 
358. WILLIAM Mautny, De Crespigny Park, Camberwell, Surrey, “‘ Improve- 
ments in the process of manuiacturing a glutinous or viscous substance 
to be used in dressing textile fabries and for other such-like processses, or 
in brewing and distillin 
same and similar purpose 


London, “ Improvements 















— Petitions recorded 12th February, 126). 


| 365. CHARLES Situ RoskiLLy, 
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and also in the apparatus to be used for the | 








Falmouth, Cornwall, ‘“‘Improvements in 
refining malt liquors.” 

386. Epwarp Crapock, High Holborn, London, “‘ Improved mechanism for 
improving the draught in open fire places, the same apparatus being 
applicable to deadening or extinguishing fires in such fire places 

363. Tuomas TirPIne LAWDEN and THOMAS JONES, Birmingham, "« Certain 

improvements in breech-loading fire arms.’ 

$70. JosEru STARLING BLAKE, Portsea, Hampshire, and GrorGe CALLEY 
LineuaM and JosePu NICKLIN, Birmingham, ‘‘ Certain improvements in 
the means of, or apparatus for, holding or filing receipts, invoices, and 
other papers or tickets, and which said means are also applicable for 
holding other articles, such as fancy or other wares required to be held.” 
—Petitions recorded 13th February, 1361. 

78. Eveene RIMMEL, Strand, London, “A new process for impregnating 
‘the atmosphere with perfuming or purify‘ ing vapours.”—Petition recorded 
14th February, 1861. 

383. Moses ABRAHAM DRreENSLEN, Liverpool, “ Improved preparations for 
the cure and prevention of toothache and the preservation of teeth.” 

388. Marcus Brown-WestueaD, Manchester, ‘“ ]mprovements applicable to 
the government or regulation and registration of excessive speed, in 
hoisting apparatus, and railway carriages.”—Peitions recorded lith 

*ebruary, 1861. 

398. FREDERICK SCHAFER, 
travelling bags and in frames for the same. 

401. Cyrus Prick, Wolverhampton, and Euimvu Price, Perry Bar, Stafford- 
shire, ‘‘Improvements in locks and latches.”—Peitions recorded 18th 
February, 1861. 

406. Tuomas Peprick, Brighton-terrace, Brixton, Surrey, ‘‘ Improvements 
in obtaining and applying motive power by water, and in apparatus con- 
nected therewith.” —Petition recorded 19th February, 1°61. 

417. Epwarp WILkINs, Bath-terrace, Camberwell New-road, Surrey, “ Im- 
provements in the manufacture of boots, shoes, and goloshes, or other 
coverings for the feet, and in lasts or blocks for facilitating such manu- 
facture.” 

420. Tomas Hotsteap, Botchergate, Carlisle, Cumberland, ‘‘ Improvements 
in apparatus for the manufacture of certain articles of confectionery and 
biscuits, and other articles from plastic substances.” 

424. Tuomas Ricnarpson, Neweastle-upon-Tyne, ‘‘ Improvements in the 
manufacture of manure.”—Petitions recorded 20th February, 186 . 

426. Freperick DeLacourt Biytu, Fenchurch-street, and JAMES ADAIR, 
Crane-court, Fleet-street, London, “Tmprovements in machinery for 
forging nails —_ other articles.”—A coumunication from John Hood, 
New York, 

435. EL E ‘ ANS, Stratford, Essex, “‘ Improvements in the manufacture 
of railway and other wheels.”—Petitions ree rded 2ist February, 1861. 

460. Hvue@n Mackenziz, Ardross and Dundonnel, Ross-shire, ** Improved 
means of applying the water of rivers for driving mills, without weirs or 
other obstruction, to the passage of salmon and other fish.’ 

462. MicuarL Meyers, Great Alie-street, London, “ Improvements in 
woven fabric 

472. James Hinks, Birmingham, “‘ An improvement or improvements in 

‘icc 3 for lamps with flat wicks.” —Vetitione rec» ded 23rd February, 

















tolden-square, London, “‘ An improvement in 
” 
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453. 1 ves Avre.ivs BiceLtow, High Holborn, London, ‘‘ Improved machi- 

nery for making boots and shoes.”—A communication from George 
Chandler Prior, Duxbury, Massachusetts, U.S.—Petition recorded 26th 
February, 1861. 

661. EmiLe Aucan, Coleman-street-buildings, London, ‘‘ A method of simul- 
taneously marking and piercing or perforating plates of metal, cardboard, 
paper, and other material employed in looms for weav ing figured fabrics.” 
—A communication from Michel Alcan, aris.—Petition recorded 5th 
March, 1861. 

607. Tuomas FoxALL Grirritus, Birmingham, “ Improvements in machi- 
nery for raising or shaping | metals.” —Petition recorded 12th March, 1861. 
683. a L JAMES WILKINSON and GEORGE FREDERICK LEE MEAKIN, St. 
Ma aan, London, “ Self- acting window fasteners.”—Petition recorded 

10th March, 1361. 

53. Joun Cuarrerton, Highbury, and WILLOUGHBY SMITH, Dalston, Middle- 

sex, ‘* Improvements in submarine telegraph cables.’ "Petition recorded 

25th March, 1861. 

794. OSWALD E AKLE, Liverpool, “ An improved lubricating compound.” 

795. Ronerr Riptey, Low Wortley, and Joseru Rotuery, West Ardsley, 
Yorkshire, ‘* hnprovements in hewing or working coal and other minerals, 
and in the apparatus employed therein.”—Petitions recorded 30th Murch, 
1sé1. 

854. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘ Improvements in 
looms for weaving figured fabrics, and in apparatus connected therewith.” 
A communication from Samuel Thomes ‘Thomas, Laconia, U.S.—Petition 
recorded tth April, 1861. 

897. WILLIAM EpwWakD NEwTon, Chancery-lane, London, ‘‘ Improvements 
in pressure gauges.”—A communication from John Leavens, New York, 
U.S.—Petition recorded Uth April, 1861. 

979. JAMES PINCHBECK, Whiskin-street, ‘Clerkenwell, ee “ Tmprove- 
ments in wet gas meters "—Petition recorded 20th April, 

993. Epwarp Dovetas Bourye and Pau Davies, i atk ase “‘ Tmprove- 
ments in certain kinds of cornice poles, and curtain rods, and in the 
runners used in cornice poles and curtain rods, and in the manufacture of 
tubing to be made into the said cornice poles and curtain rods.”— Petition 
recorded 22nd April, 1861. 

1219. WituiaM Siri, Little Woolstone, Buckinghamshire, ‘‘ Improvements 
in cultivators, ploughs, and apparatus used therewith, when cultivating 
and tilling land.”—Petition recorded 23rd May, 1861. 

1310. Ronert Musuet, Coleford, Gloucestershire, ‘‘An improvement or 
improvements in casting ingots of steel.”—Petition recorded 23rd May, 
186 




















1348. FRANCES ANN Wuitengap, Whitehead's-grove, Chelsea, London, 
“Improvements in treating cream or milk, and in obtaining butter and 
other products therefrom.”—Petition vecorded 30th May, 186.. 

1370. Micnarn. Burke, Liverpool, ** Improvements in the manufacture of 
folding metallic chairs, bedsteads, and sofas, and other articles for sitting, 
lying, or reclining upon, a part of which improvements may also be 
applied to other articles of metallic furniture.”— Petition recorded Ist June, 
Is 

1394. HERBERT ALLMAN, Bedford-row, London, ‘* Certain improvements in 
the construction of window sash fasteners. "Petition recorded 4th June, 


1427. Tuomas Hamiutox and JAMES HAMILTON, Glasgow, Lanarkshire, N.B., 
‘*Tmprovements relating to cop tubes.” 

1429. HENRY ‘TURNER and Tuomas YArTEs, Leicester, 
the manufacture of elastic web, 

1431. HENRY TURNER and Tuomas Yates, Leicester, ‘‘ Improvements in 
railway signals,” 

. D. Goprrey, Milford, Massachusetts, U.S., “An improved 
boot or shoe with leather ‘uppers’ and india-rubber soles.”—Petitions 
recorded Gth June, 1861, 

14tz. Ronert Har.ow, Heaton Norris, Lancashire, “Improvements in the 
fire bridges and tubes of steam boilers, and in the manner of applying 
the same.”—Petition recorded 7th June, 1861. 

1461. James Howarv and Epwarp Texxy Bovsrie.p, “Improvements in 
hay-making machines.”—Petition recorded Sth June, 1861. 

1485. Rosert Romaine, Devizes, Wiltshire, ‘‘ Improvements in machinery 
applicable to steam cultivation.”—Petition recorded 10th June, 1861. 

1530. ALBERT FRANcis JouNsOoN, Boston, Massachusetts, U_S., ‘‘ Certain new 
and useful improvements in machinery for sewing cloth or other material.” 
—Petition recorded Ath June, 1861. 





“Improvements in 





















And notice is hereby given, that all persons” having an interest in opposing 
any one of such applications are at liberty to leave particulars in writing of 


Norfolk.—Dated 25th | their objections to such application, at the said Office of the C ommissioners, 


within twenty-one days after the date of the Gazette (and of the Journal) in 
which this notice is issued. 





List of Specifications Fp on Goring the week ending 
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2700, 5d. Feag Xe 3 2762, 3d. 5 ; 2763, 7d. 5 2764, 3d. ; 2765, 3d 
68 H 3d 2771, 6d. ; 2772, 3d. 
3d ; ; 2778, 10d. ; 2779, 
2784, 1s. 5d.; 2785, 3d.; 
39, 6d. ; 2790, 3d. ; 2791, 
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308, Du. 5 2809, 3d. ; 2810, 4d. > 2811, Od. 5 






5, 776, 10d. ; 277 
> 6s, 3d. ; 3 2783, 6d. ; 
"Is. }0d. ; 2788, 1s. 1d.; 














. 5 2816, 9d.; 2817, 8d. ; 2513, 
; 2823, Is. ; 2824, 3d. ; 2825, 
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*,* Specifications will be forwarded by Mr. Bennett Woodcroft, Great 
Seal Patent oo Southampton-buildings, London, on receipt by him of 
the amount of and postage. Sums exceeding 5s. must be remitted by 
post-oflice pie kg pot pay able to him at the Post-office, High Holborn. 








Traction Exeixes 1s Lonpox.—The horses of an omnibus took 
fright, one day last week, at one of the trac — — employed in 
transporting materials from the old reservoir ‘Tottenham-court- 
road. ‘The horses backed the omnibus until it ov wertenned upon the 
steep curb of the sidewalk, severely injuring one or two passengers. 
The engine is said te have been’ blowing off steam strongly at the 


| time. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
TuE ENGINEER, at the office of her Majesty’s Commissioners of Patents. 





Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 


2960. W. and J. GatLoway, Munchester, ‘‘ Steam boilers.” —Dated 3rd December, 
1860. 


This invention relates to improvements in steam boilers of a form ori; 
nally described in the specification of a patent granted to David Napieron 
the 9th day of August, 1842 (No. 9439). By the present improvements the 

ntees bring the foot of the chimney down to the shallow box or chamber, 
and surround it with a water casing, through the lower part of which four 
apertures or passages, more or less, are made for the flame to enter the 
chimney. The flame is thus better retained and distributed amongst the 
tubes. In the centre of the chimney they introduce a conical or parallel 
water tube or pipe, which is connected to the shallow box at bottom, and to 
the sides of the chimney by branch pipes at top. They make the fire-box 
of rather smaller diameter at top than at bottom, so that the sides present 
an inclined surface to the flame. They connect the shallow box with the 
sides of the fire-box at one or more places, and arrange for the free circula- 
tion of the water from the upper part of the boiler to the box. The con- 
nections between the shallow box and the sides of the fire-box may be 
extended under the shallow box and down through the fire-bars, and the 
fire may thus be divided into two, three, or more separate fires, with separate 
fire-doors. They also employ this form of boiler in combination with their 
conical water tubes or water tube boiler. 


2971. E. H. HiegixpotuaM and A. Bercu, Macclesfield, ‘ Prevention of explo- 
sion of steam boilers, arising through deficiency of water or over pressure of 
steam.” — Dated 4th December, 1860, 

This invention consists in the novel application and use of a valve for the 
said purpose, which is suitably enclosed in a chamber below the water line, 
and either inside or outside the boiler; the valve is connected to a lever 
passing into the boiler in such a manner that the valve cannot open until 
the long end of the lever rises, such lever being furnished with an adjustable 
weight which regulates the valve to a slight degree beyond the ordinary 
working pressure of the boiler. Inside the boiler another lever is arranged, 
turving upona fulcrum ; and upon one end a float is attached, which rises 
and falls with the level of the water. When the water line falls beneath 
the proper level the float falls, and the opposite end of the lever rises and 
lifts the lever connected to the valve, and thus opens the valve and allows 
the water from the boiler to pass into a pipe which conducts it to the fires in 
the furnace and so prevents explosion.— Not proceeded with. 


2999. F. H. Epwarps, Newcastle-on-Tyne, “Air engines.” — Dated Tih 
December, 1860. 

The patentee claims, First, the system or mode of obtaining a differential 
pressure between two air vessels or reservoirs, and of applying such @ifferen- 
tial pressure as a motive power or means of actuating the piston of an 
ordinary motive-power engine. Secondly, the combination of air-heating 
apparatus with differential pressure reservoirs, for obtaining and applying a 
differential air pressure to be used for working motive-power engines and 
other apparatus in lieu of steam. 

3008. G. Davis, Serle-street, Lincolu’s-inn-flelds, London, “ Steam boilers.”— 
A communication.—Dated 8th December, 1860. 

The patentee claims the employment of corrugated plates of metal for 
forming the curved or arched portions of fire chambers, flues, outer shells, 
and other portions of steam boilers where great strength is required, the 
corrugations running circumferentially, or in the directions as described. 
Secondly, the peculiar method of constructing the flues and water-spaces of 
steain boilers, and the method of connecting them to each other and to the 
fire arch substantially as described. 

3015. B. Hockin, Limehouse, “ Construction and mode of fitting and working 
Surnaces.”—Dated 8th December, 1860. 

In carrying this invention into effect the inventor divides the furnaces 
longitudinally with a hollow iron-box or case, which is made to extend from 
the bridge, or any point behind it, to the front of the dead plate, or as near 
to the furnace doors as will permit of the escape of the products of com- 
bustion from one side of the furnace to pass round the front end of the 
hollow case or longitudinal division, and so pass over the entire length of 
the other half of the furnace. Into this hollow case or longitudinal division 
cold water is pumped or permitted to flow to any desired level, and in pro- 
portion to the quantity required, or temperature to which it may be required 
to be raised, either for feeding the boiler, or for any other purpose for which 
it may be needed, and the water is either permitted to overflow into another 
vessel from a pipe placed at a convenient height, or it may be pumped 
direct therefrom or fed in or discharged by means of an injector. Behind 
the bridge, which is divided into two parts in width, and which may either 
be of fire-brick supported in an iron frame, or constructed of any other 
material, is placed a vertically-sliding damper or shut-off plate to cach 
division or portion of the furnace, and by means of levers and connecting 
rods the inventor is enabled to close or shut off the direct communication 
between either of the furnaces and the flue, so that, whilst the one division 
contains fuel in a bright incandescent state, the gases distilled off from the 
green fuel charged into that furnace are caused to travel forward, instead of 
going direct into the flue, and after passing to the front of the furnace, and 
round the end of the longitudinal division, are made to pass over the 
incandescent fuel, where they become ignited and add to the total heat- 
giving power of the fuel.—Not proceeded with. 


3016. L. Simon, Nottingham, “‘ Heated air engines."—Dated Sth December, 
1860, 

















In carrying this invention into effect a cylinder is employed in which two 
pistons move, one of such pistons moving with greater speed than the 
other ; one end of the cylinder is covered by a vessel, the top part whereof 
reaches into the cylinder ; the other end of the cylinder is open, and there 
the two pistons move. The vessel and that part of the sides of the 
cylinder where the piston does not touch are heated by fire, and in this 
way the atmospheric air also is heated in the cylinder. The difference in 
the speed of the two pistons is effected by the working together of various 
levers. From this arrangement it will result that, while one piston moves 
towards one direction, atmospheric air is received by the engine at each turn 
or revolution of the main shaft, and the air used previously is let out, and 
while the other piston moves the air is heated and expanded, and moves the 
piston which is next to the open end of the cylinder. 


3017. D. ANNAN, Albert-tervace, Bow, “ Furnaces and fire-bars.”—Dated 8th 
: December, 1860. 

This invention has for its object improvements in furnaces and fire-bars. 
For these purposes, when constructing furnaces with transverse bars, the 
patentee arranges and constructs such bars in a suitable manner to admit of 
their being moved to and fro across a furnace by means of a shaft or axis 
running in a direction from front to back of the furnace. Each bar which 
is to be moved to and fro is made with suitable under projections or horns 
for the rocking shaft or axis to act on. It is preferred that each alternate 
bar should be arranged to be moved to and fro, whilst the others remain 
stationary ; but, if desired, two shafts or axes may be used, and then all the 
bars may be moved to and fro, and by preference each alternate barshould then 
be caused to move in opposite directions. In addition to a to-and-fro movement 
of the bars, when placed transversely across a furnace, the bars are arranged 
to rise and fall by two shafts placed under the fire-bars, and near the ends of 
the bars, by means of which the alternate bars may, by being acted on by 
one of the shafts, be raised from their ordinary position to an inclined 
position, and the other alternate bars may, by the other shaft, which is 
situated at the opposite side of the furnace, be raised to an opposite inclina- 
tion, and if the two axles be connected, both sets of bars may be acted on 
simultaneously. By these means the clinkers on the bars may be more 
effectually broken up than heretofore, and the air spaces between the bars 
kept more free. Although every alternate bar is mentioned above, it is 
not essential that all should be moved, but it is preferred that such should be 
the case. 
3029. R. Hupson, Adwalton, near Leeds, “ Apparatus for the generation of 

steain.”—Dated 10th December, 1860. 

_ In carry 1g this invention into effect the patentee employs a boiler fixed 
m 4 vertical position, the outer shell of which is cylindrical, havi its 
lower end somewhat of a conical or spherical form, and terminat g 
-ylindrical tube, which tube passes through the fire “grate, so that an 
ment in the boiler may settle down below that part of the boiler sub 
the heat of the fire. which sediment may, at the discretion of the stol 
blown out by means of an L 
— by means of an internal chamb 
c 
side shell. 


































', Which chamber also acts as a steam 





CLass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 
a and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c, 


2976. R. Gnirritus, Mornington-road, Hampstead-road, “ Screw propeller 
blo des.” —Dated 4th December, 181 0. 

These improvements are applicable to screw propeller blades which 
decrease in their width of surface as they become more and more distant 
from the propeller shaft. It is preferred that each screw propeller blade 
should be of a portion of a true screw, of the pitch desired, excepting at the 
after edges of the blades, which after edges are each composed of an angular 








r, be | 
dcock. Anannular water space is formed in the | 


mber “ communicating at its upper part with a steam dome on the out- | 





surface, which is in its whole length at the same or nearly the same angle 
to the propeller shaft as that at which the widest part of the screw pro- 
peller blade stands to the said shaft. The inventor prefers the widest part 
of the blade to be at a point about one-half the radius of the serew from the 
centre of the propeller shaft, but the position of the widest part of the 
blade may be varied. The angular surface at the edge of the blade com- 
mences at, or springs from, that part of the screw propeller blade which is 
widest, and it becomes wider and wider as it proceeds outwards to the 
periphery or circumference of the propeller blade ; the angular shape stands 
at an inclination to the after face of the propeller blade, and, consequently, 
as the propeller blade rotates, the water which has been acted on and put 
in motion by the fore part of the blade is again struck by this after portion 
of the blade.—Not proceeded with. 

2089. H. Jorpan, Liverpool, ** Ships.” —Dated 6th December, 1860. 

This invention consists, First, in constructing ships or vessels in which 
the frame is to be formed of wood and iron in combination, the lower part 
of the longitudinal framing being of timber up to the bilge, and the 
remainder thereof of longitudinal angle iron frames up to the gunwale, the 
whole ef the beams being of iron ; diagonal iron straps may be introduced 
outside the frame from the gunwale to the lower part of the bilge, to take 
the necessary bolts for connecting the timber and iron longitudinal frames 
together, the said straps being rivetted to each angle iron frame, and bolted 
to each wooden frame. Secondly, in constructing wooden ships or vessels, 
as mentioned and referred to in the specification of a patent granted to the 
present patentee on the 20th day of November, 1853, he prefers to employ 
an inner keel to which the stem, stern-post, and dead woods are attached ; 
in all cases in which it is desirable not to carry up the mid feather, the 
longitudinal frame may then be commenced, placed about two-thirds the 
size of the timbers apart, chocked under every beam from keel to gunwales, 
and bolted to each other fore and aft up to the gunwales, the floors being 
placed transversely on the top of the horizontal frames inside for two- 
thirds the length of the vessel in midships, or thereabouts, being about one 
floor under each beam in midships. He then places an entire frame in the 
shape of iron knees inside, one under every beam in the lower hold, and 
staple knees in the between decks, the lower knee taking the floor with at 
least three or four bolts in each knee through the floors and horizontal 
frames; by this plan the ship is hooped inside in the wake of every floor. 
Thirdly in constructing iron ships or vessels on the above principle, floor 
plates (of sufficient size and strength to suit the tonnage) are to be run across 
the ship when necessary, and rivetted to the mid feather in midships, which 
may stop at the top of the floor plates and be rivetted to the reverse longi- 
tudinal frames ; angle irons may be ran longitudinally in the centre of the 
plates overlapping the centre of the butt of every plate fore and aft, or may 
stop at forward and after bulkheads or thereabouts. In introducing the 
transverse water-tight bulkheads to any of the above descriptions of vessel 
he turns or bends two angle irons back to back round the inside, in wake of 
every bulkhead rivetted to the reverse frame to receive the bulkheads in 
between them, and to be rivetted through the two flanges. 


3013. A. WHreLerR, Banner-cross, Sheffield, “ Railway carriages, trucks, 
engines, &e.”—Dated 8th December, 1360, 

This invention consists in the substitution for the springs now employed 
in railway carriages of a series of levers, working in connection with one 
central spring, by which means the carriage and the couplings are balanced, 
and the great expense of separate springs for the wheels, buffers, and 
couplings of railway carriages is avoided.—Not proceeded with. 


3022. T. Peake. Derby, ‘* Locking or skidding the wheels of vehicles.” —Datul 
10th December, 1360. 

The principal features of novelty in this invention consist in connecting 
such said shoe or skid with a system of rods and levers extending therefrom 
to the seat of the driver, or other suitable part of the vehicle, conveniently 
placed for the driver to operate upon, that is to say, in a line with the axle 
of the wheels of the vehicle, and in a horizontal line with the centre of the 
axle, and between the wheels thercon. The patentee connects to the under 
part or body of the vehicle a cross axie or spindle, capable of revolving in 
bearings ; upon one end of the said cross axle or spindle he securely fixes a 
lever made with two arms, similar to the letter Y inverted: the extremities 
of these arms he connects by bolts and nuts to the side of the shoe or skid. 
lle also affixes to or forms on the boss of this Y-shaped lever a short lever, 
and connects same by a rod to another lever, the handle or upper end 
whereof extends to the driver’s seat, and on that side thereof most con- 
venient to him ; the lower end of this lever is connected hy a pin to the body 
of the vehicle, and by pushing this lever from, or pulling it to him, as the 
case may be, the shoe or skid will thus be brought under the wheel, the 
chain of the shoe or skid taking the entire strain thereon. The above 
method applies only to one wheel; in order to operate similarly on the 
opposite wheel, other similar levers and a rod must be employed. 


3043. J. Pym, Lewrence Pountney-hill, London, “ Railway sleepe:s.”—Dated 
11th December, 1360. 

The inventor, in carrying out this invention, forms a longitudinal groove 
in the under side of a wooden sleeper, and places under it a piece of per- 
forated metal ; or he attaches to the sleeper a pipe or piece of curved metal 
perforated at the sides to admit of the water absorbed by the ballast passing 
into the cavity so formed and flowing out at the ends, thus forming a drain 
pipe under each sleeper, which prevents the accumulation of water around 
the sleeper, and the “sopping” so prejudicial to the permanent-way of 
railways —Not proceeded with. 

3049. J. Scort, Sunderland, ** Ree fing and furling sails.” —Dated 12th December, 

860. 

This invention applies to fore and aft as well as to square sails, and con- 
sists in causing the sail to be reefed or furled from the foot upwards by being 
rolled upon a spar or roller provided with sheaves at the ends. Reef-lines 
are carried from the deck over pulleys or through blocks on the yard, and 
are made fast to the sheaves. By hauling on the reef-lines the spar is made 
to rotate, and the foot of the sail is rolled up thereon; by continuing to 
haul, the sail may be reefed to the extent required or completely furled, 
The spar is held in hvops or rings connected to the topsail sheets. —Not pro- 
ceeded with. 

3053. G. Ricuarpson, Mecklenburgh-square, London, and E. D. Cuatraway, 
Bromley, “* Apparatus for enabling guards and engine-l rivers of railway 
trains to communicate with one another.”— Dated 12th December, 1860. 

This invention cannot be described without reference to the drawings. 
3054. A. Kye, Binghall, Aberdeen, “ Propelling ships, &c.”"—Dated 12th 

December, 1860. 

Under one modification, applied as a stern propeller, the keel is prolonged 
beyond the stern post, and on this prolongation is fitted a footstep to receive 
the lower end of a vertical shaft, the upper end of which terminates inside 
the vessel, where the driving gear is arranged. ‘The lower end of the shaft 
has six or other suitable number of radial arms keyed thereto, and a corre- 
sponding number of arms are arranged above ; at the outer extremities of 
these arms there are fitted vertical adjustable blades. Each of the blades 
or vanes has fitted to ita vertical shaft, by means of which the angle of the 
blade or vane may be altered as required. The several shafts are carried up 
through an arrangement of radial arms on the upper part of the central 
shaft, and have cranks fitted to their upper ends which are connected one 
with another by means of a metal ring. Instead of a crank one of the ver- 
tical propeller shafts has fitted to it a spur wheel, which is connected to 
the ring above by means of a stud pin set eccentrically in the face of the 
wheel. The central or driving shaft works out through a cross-head or other 
corresponding arrangement, the upwardly projecting end being connected 
by means of bevel gearing with the engine. On the main propeller shaft is 
fitted loosely a spur wheel, which drives an intermediate wheel in gear with 
the one that is connected to the several cranks on the blade or vane shafts. 
With this arrangement, by turning the wheel on the main shaft more or 
less, the angles of all the propelling blades are thereby altered, and may be 
retained in that position as long as necessary by means of paw!s or other 
convenient contrivance. The wheel on the propeller shaft is shifted round 
by means of hand Jevers for the purpose of adjusting the angles of the 
, Without interfering with the motion imparted to the driving shaft 
the engine or other prime-mover. Upon the propeller being put in 
rapid motion, the blades, as they « und, continually alter their angular 
position by reason of the mech iwement above, so as to catch hold, 
as it were, of the water, and urge it forcibly astern, without, however, 
creating any surge or disturbance of the water, because as the propelling 
biades move round, the face of each is gradually turned upon its axis. 


D. ALLEN, Si gield, “ Improvements in the aonu facture of the bear- 

ov *hrasses’ in which the axles of locomotive engines aud carriages 

recolve, and also in Ue bearings. ‘ brasses,’ and other parts of plummer 
blocks eu ployed in machinery generally.” —Dated 13th Deceuber, 1360, 

The first part of this invention consists in a method or methods of forming 
the aforesaid brasses or beari or other parts of plummer blocks in wrought 
or rolled m ich purpese the patentee first casts an ingot of copper 
or the yeliow alloy of zinc and copper, known as Muntz’s metal, or he casts 
it in zine or other metal or alloy capable of being rolled in a heated state ; 
the ingot when heated is te be rol'ed between suitable grooved rollers until 
a bar is formed, the transverse section of which is such as will form, when 
cut into short picves, the said brasses, bearings, or other parts of plummer 
blocks. 

3074. J. Fenton, Queen-etreet, Lincolu’s-inn, London, ** Securing the wearing 
tyres ou wheels.” —Dated 14th Decenber, 1860. 

This invention is intended to apply chiefly to railway wheel tyres, and 
consists in hollowing out or cutting away a portion from the inner side of 
the inner tyre, sole, or felloe, and on the outer ede of the wheel, the line 
left by the removal of a part of such portion being parallel with the edge of 
the inner tyre or felloe, and a part inclined, or the whole may be inclined. 
The inventor then forms the outer edge of the wearing tyre to overhang, 
and fit under the outer edge of the inner tyre or felloe, and at intervals he 
indents and sets up into the part removed from the inner tyre or felloe, as 
before mentioned, the overlapping part of the outer tyre.—Not proceeded 
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3084. G. Davies, Serle-street, Lincoln’s-inn, London, “ Buildi bridges, shi 
vane structures of metal.”"—A communieation, Dates tah ~~ =] 
NU. 

This invention consists, First, in the use or application of peculiarly- 
constructed metal beams for such Purposes, such beams being formed or 
constructed according to an invention patented by the present patentee, 
dated 15th December, 1860 (No. 3986) ; and, Secondly, this invention con- 
sists In certain details of construction consequent upon, and rendered 
necessary by, the employment of such beams for constructive purposes, 
3077. W. Cuark, Chancery-lane, London, “ Signalling from one part of a rail- 

way train to another.”"—A communication.—Dated 14th December, 1860. 

This invention relates to a method by which is obtained direct communi- 
cation with an attendant by means of an electric bell placed in each carri: 
of a train, in connection with an indicating system placed in a compartment 
occupied by an attendant.—Not proceeded with. 

3078. W. E. Newrox, Chancery-lane, London, ** Pavement for streets.” —A com- 
nunication.— Dated 14th December, 1860. 

This invention consists, First, in the employment of movable teeth or 
keys which project through slots or openings made in flat metal surfaces 
which form the pavement. These teeth or keys are balanced by weights or 
springs in such a manner that they give when exposed to the pressure of a 
flat surface, and they prevent the slipping of the horses’ feet when not de- 
pressed. The invention consists, Secondly, in forming the pavement out of 
two plates, each of which is ribbed in such a manner that channels are 
provided for carrying off the water and dirt ; steam or hot air can be intro- 
duced between the plates for the purpose of melting snow or ice, or for any 
other purpose, 





CLAss 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2964. J. LownEn and R. Buckury, Royton, Lancashire, * Carding engines.” 

—Datel 3rd December, 1860. 

This invention consists of an arrangement of apparatus for abstracting 
dust, dirt, moats, or other foreign substances from the cotton, cotton 
waste, or other fibrous material on the roller, commonly called the 
* taker-in,” or “licker-in,” and also from the main cylinder of carding 
engines. These improvements are effected by fixing underneath (and as 
near as may be convenient without absolutely touching) the cards of the 
“ taker-in ” or “licker-in” roller, a grid or grating, consisting of a number 
of bars or rods, round, angular, or bevelled, having plain or toothed edges, 
as may be found desirable, and placed parallel with, and extending from end 
to end and arranged in a frame or otherwise corresponding in curve with 
the “ taker-in” or * licker-in” roller. The bars or rods forming the grid or 
grating are required to be placed in the frame at equal distances from each 
other, or otherwise, as may be found desirable, and with their approximate 
edges at a distance of from jin. to jin. or more apart. In connection with the 
grid or grating the patentees have a box of metal or other suitable material 
(of any desirable shape) having for its object the collection of the dirt, dust, 
moats, or other foreign substances that may fall between the bars or rods, 
For the purpose of releasing such accumulations of dirt, dust, and moats in 
the box they have on one side a door, which is opened by means of a double 
lever with balance weight, actuated by contact with a stud fixed on one of 
the feed roller pulleys or wheels at each revolution, and is closed by the 
weight of the balance on the lever. The dust, dirt, and moats or other 
foreign material falling from the box are kept separate from the fly or waste 
thrown off by the main cylinder by means of a metal partition connected 
with the upper portion of the grid or grating, and descending diagonally to 
the back of the carding engine. To the back of the grid or grating is also 
attached a knife plate or bar of metal or other suitable material rising 
upwards, and between and near as possible to the “ taker-in ” or “ licker-in” 
roller and the main cylinder, one side of which knife, plate, or bar is formed 
to correspond with the curve of the * taker-in ” or “ lic! in” roller, whilst 
the other side corresponds with the curve of the main cylinder, the object of 
which is to obstruct any dust, dirt, or moats or other foreign substances that 
may have passed the grid or grating. 

2968. T. Wurrenkap, IHolbeck, Leeds, “ Machinery for combing hair, wool, 
flax, tow, de.”—Dated 3rd December, 1860, 

This invention relates, First, to an improved arrangement of combing 
machinery, in which two travelling combs are combined, arranged, and 
operated in such a manner that the wool or other fibrous material is fed by 
any suitable feeding apparatus into one of the travelling combs, and is then 
sarried forward thereby to the other travelling comb. These travelling 
combs move, rotate, or work in different planes, and they are combined in 
such a manner, and their teeth are so arranged, that, when the first or 
receiving comb has been supplied with fibre, it carries or brings the 
material round into close proximity to the teeth of the second travelling 
comb. The teeth of this latter will, therefore, then enter the fibrous mass, 
and, as the teeth of the two travelling combs recede from cach other, the 
fibrous material will be combed out. By this means a top or combed end 
will protrude from the teeth of each travelling comb, and, therefore, a top or 
combed end may be drawn out from each comb by means of any suitable 
drawing-off apparatus. . 

2979. J. B. Payne, Chard, Somerset, “ Fishing and other nets."—Dated 4th 
December, 1860. 

These improvements for the manufacture of fishing and other nets are as 
follow The yarn or twine is drawn by one shuttle with metal pulley 
attached to one iron shuttle box, with one treddle and one cam motion. The 
loop is formed by a series of double hooked faller heads, and the knot is 
made with a series of hooks fixed on a bar, acting on the faller heads ; the 
loop fallers are lifted by a regulating lever and cam motion, Three or more 
slurs, drawn by a band or chain attached to one catch and pulley, with 
wheel and pinion, also one loose pulley, make any given number of loops, 
from two to 1,000 at a time, in one machine. One treddle or cam and lever 
motion regulates the mesh, and puts the parts in working motion; the slurs 
are drawn on longitudinal rails with circular ends. For drawing or closing 
the knot the inventor employs one lever and cam motion for putting the 
same in working action. For winding up the net, and regulating the net 
roller, he employs two levers, and one weight with one treddle and cam 
motion for working the same. 

2993. T. Mer.topew, Oldham, C. W. KesseLMever, Manchester, ond 
J. M. Worroun, Salford, “* Treatment of velvets, velveteens, and other 
JSabrics on which there are flouted weft threads to be cut."—Dated 6th 
December, 1860. 

The patentee claims the treatment of velvets, velveteens, and other 
fabrics on which there are floated weft threads to be cut (such weft threads 
consisting of silk, or of silk combined with other materials) by dyeing or 
printing such fabrics previously to the floated weft threads being cut. 

3037. J. Hamerton, Shilden, near Halifax, “* Manufacturing certain tertile 
Sabries known as ‘zebra cloth’ or triple cloth.”—Dated lith December, 1860. 

This invention consists in manufacturing the above mentioned fabrics on 
the power loom. The inventor employs the ordinary crank shaft and con- 
nections, with driving pulleys for giving motion to the lay or batten, and on 
each end of the lay aseries of change shuttle boxes, either rotary, oscil- 
latory, or rising and falling, which have motion given to them by levers and 
rods or hooks actuated by the Jacquard apparatus, or other indicating means 
so as to change the shuttles at every pick, such indicating apparatus being 
‘ ranged as to bring the shuttle which contains the proper colour of 
weft according to the design of fabric into line with the bed of the lay or 
batten at the proper time for picking. The healds or heddles are so ar- 
ranged or geared up in connection with the Jacquard apparatus, and 
actuated thereby in such manner as to open the shed or sheds at proper 
times to receive the shoots of weft for producing the said triple cloth.—Not 
proceeded with. 

3046. H. Haun, Stack Steads, Lancashire, “ Spinning and doubling fbrous 
materials,” — Dated 12th December, 1860. 

The yarn or thread, according to this invention, passes between drawing 
rollers similar to those of the throstle or mule, and from thence through the 
hollow axis of a flyer placed in a diagonal or inclined position as described, 
and working in stationary bearings, having between them the wharve by 
which the flyer is driven. The yarn from the bore of the flyer passes round 
one of the arms of the flyer in the usual manner, and is wound on a bobbin 
of wood or metal fast to a spindle working in a frame, which frame moves to 
and fro so as to carry the bobbin from the top to the bottom of the flyer, 
and wice versa, for winding the yarn or thread uniformly on the bobbin 
i vand or bands employed over two and under 
two spindles, by which means the pressure is distributed more equally over 
the whole length of the frame, and the pressure is made to act in adirection 
inclined at a like angle to cach spindle. 

3051. G. 8. Harwoon, Bradford, ** Drying, stretching, and tentering woollea or 
other cloths.” —A commun ication,—Dated 12th December, 1360, 

This invention consists, First, in an inyproved cloth carrier, as composed 
of two closed heads, a wheel or open head, and two sets of peripheral bars, 
or the equivalents thereof, arranged and applied together, and to a central 
shaft, substantially as described, the purpose of such being to enable the 
cloth carrier to receive and act upon either a very wide piece of cloth or 
two pieces of narrow cloth. Also in a particular arrangement of the hot-air 
conduit with respect to the cloth carrier, viz., so as to open into the 
periphery of the latter, and between the terminal rollers or guides for 
directing the cloth upon and off the carrier. Also in arranging and com- 
bining with the heads of the carrier and their hubs two series of radial rods 
disposed and provided with screws and nuts, and each being for the purpose 
of adjusting the head, in the case of its not running true, or should at any 
time become warped by heat. Also in the application and arrangement of 
wire card clothing, or its equivalent, and an air-stopping flange with the 
periphery of each head of the carrier, the same being to support the selvage 
of the cloth, allow the air to pass under such selvage, and to retain such 
and prevent it from escaping from the periphery of the carrier, Also in a 
peculiar arrangement of the air-blower, its conduit and air-heating ch 
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ey to the cloth carrier. Also in combining an air separator or 
loruminous ition with the carrier, its air blower, and air-heating 
chamber. Also in an improved mode or means of adjusting the fulcrum of 
the lever by which the forked levers of the spreading rollers are o perated. 
Also in a combination of mechanism for producing the approach and retreat 
of the spreading rollers, and a combination therewith of a means or 
mechanism for adjusting the fulcrum of the main actuating lever of the 
forks of the spreading rollers. The invention cannot be fully described 
without reference to the drawings. 





Crass 4.—AGRICULTURE. 


Including Agricultural Engines. Windlasses, Implements, Flour 
Mills, &e. 


3026, R. A. BROoMAN, Fleet-street, London, “ Implements for digging and break- 
ing up the soil.” —A communication.—Dated 10th December, 1560. 

This invention relates to improvements in implements for cultivating the 
earth, having for its object the digging or spading up of the soil, and pul- 
verising it, at one and the same operation, The principle consists in 
supporting, upon a suitable carriage, an endless chain or chains forming a 
belt of any desirable width, and upon which are rows of spikes or teeth, 
which are made to penetrate and leave the ground as the riage is draw n 
along, the chain being so extended over rollers or drums, ina movable frame, 
that it will be inclined to the surface of the ground. Thus, the teeth will 
descend, as it were, along an inclined plane, gradually penetrating the earth, 
so that, when arrived at the lowest roller, which will be near the ground, 
they will have sunk to their full depth, and, turning short about the last 
roller, the teeth are made quickly to change from a ver ical or nearly 
vertical to a horizontal position in leaving the ground. The earth is up- 
heaved thereby, and falls back in finely-broken pieces. 
$062. T. West, Worwick, “ Apparatus for slicing, shredding, and pulping 

turnips &e,."—Dated i3th December, 1860. 

This machine is so arranged as to be worked without the aid of spur- 
wheels. The knives for slicing or shredding the roots are to be made of one 
solid piece of cast steel fixed on one side of a revolving plate or disc, and are 
so arranged as to be easily removed and replaced when necessary, The 
pulping knives are to be fixed on the other side of the same plate or disc, 
and work through or between stationary knives or fingers fixed in a small 
fron hopper. Above the plate or dise is a hopper which is capable of being 
removed, and has a movable partition in the centre so as to direct the roots 
to either side of the plate as required. The slices or shreds of the roots as 
they are cut fall through openings in the plate into the pulping hopper, and 
are there acted upon by the knives and are delivered in the state of pulp.— 
Not proceeded with. 

















Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 
2965. R. A. Brooman, Fleet-street, London, ** Valves for closets, de.” —A com- 
munication.— Dated 3rd December, 1860. 

This invention consists in the construction of a valve suitable for water- 
closets, privies, cesspools, and other receptacles in the following manner. 
The valve proper consists of a slide free to move between a circular or other 
frame, mounted on or formed in a piece with a shaft, to which rotatory or 
partial rotatory motion is imparted by suitable gearing. The valve is 
formed of or about half the width of the frame, and has a hole made in it 
through which a shaft passes in connection with the other shaft. On rotary 
motion being communicated to the latter shaft the frame turns with it, and 
the slide falling by its own weight empties the matters deposited in it. To 
apply the valve to a closet it is fitted to a frame shaped at its upper part to 
carry a pan. This frame surrounds the valve, and is in communication with 
a pipe leading to the sewer or other receptacle. There is a lining of metal 
to keep the joint tigt, and the slide carries india-rubber or other washers to 
maintain its uniform motion. The valve isenclosed by metal or other plates, 
through one of which a pinching screw passes, abutting against one end of 
the shaft over which the slide moves. A collar on one of the driving wheels 
carries an abutment, which acts against one of the metal plates, and pre- 
vents the valve being carried round too far.—.\ ut proceeded with, 

3003. J. J. Wuenie, Reading, Artificial stone."—Dated 7th December, 1860. 

In carrying this invention into effect the patentee takes ordinary dry 
rubbish, sand, gravel. and shingle, and mixes the same with Bridgewater or 
other similar lime after being ground. when the whole is to be stirred and 
thoroughly mixed. Water is now to be added, and well incorporated with 
the material, which is to be placed in suitable moulds and frames, and 
moulded into any desired form or device. The moulds being first lubri- 
cated, the material leaves them in all cases with a clear plain external 
surface, and does not require cementing or facing again, 

3006. W. Morris and J, Raprorp, Oldbury, ‘* Manufacture of jre-bricks, 
fireclay, lunps, blocks, retorts, dee.” —Dated 7th December, 1860. 

This invention consists in the employment of boulders or pebbles, calcined 
or partially calcined, and reduced to powdet ; this the patentees mix with 
common fire-clay, marl, loam, church, or other stiff clay. They also employ, 
for some purposes, stone of the description found in large quantities in 
Worcestershire, more particularly in the vicinity of Rednall, and which is 
there termed “gravel rock” This they can use either pulverised or in its 
natural state, mixed with the clay, and in place of or with the ground 
pebbles. This stone, either alone or mixed with the ground pebbles, and 
without the clay, can be employed as a substitute for emery, and the ground 
pebbles alone may be also used for emery. 

3018. J. DaARRANT, Warren-street, Fitzroy-square, London, “ Chimney pots.”— 
Dated Sth December, 1860. 

For the purposes of this invention, in constructing a chimney pot or 

paratus to be placed on the top of a chimney, that part which is fixed at 

e top of a chimney is preferred to be cylindrical, though it may be of other 
form. Atthe upper end of this cylinder is formed an enlarged double 
conical chamber, produced by the combina*ion of two truncated cones, the 
opening out of the upper of the two cones being generally of somewhat less 
diameter than the passage through the cylinder or low part of the apparatus. 
Over this double conical chamber is a second double conical chamber, also 
produced by the combination of two truncated cones. The lower of the two 
cones in each of these chambers is inverted, and the diameter of the upper 
double conical chamber is greater than that of the lower double conical 
chamber. The inlet and outlet ends of such upper double conical chamber 
are of larger diameter than the outlet of the lower double conical chamber. 
The upper double conical chamber is secured to the lower double conical 
chamber by means of exterior upright radial plates or partitions, in such 
manner that the lower end of the upper double conical chamber comes 
somewhat below the upper end of the lower double conical chamber, leaving 
a space all round to allow of the outer air passing up into the upper double 
conical chamber. The outer edges of the upright radial plates or partitions 
are made of a curved form, and they have flanges or projecting plates 
extending on either side of their edges. At the upper end of the upper 
double conical chamber is fixed a cylinder, perforated with numerous holes, 
and above it, and at a distance from it, is supported a conical cap. The 
space between the perforated cylinder and the cap is sufficient for the free 
passage of the smoke.—Not proceeded with. 

3019. W. E. Newrox, Chancery-lane, London, “ Bricks.” —A communication.— 
Dated 8th Decemler, 1860. 

This invention relates to that class of brick machines designed for making 
bricks of dry clay, through the agency of great pressure exerted thereon, 
and consists in constructing the entire frame in one large single body to 
give the machine the necessary strength and firmness to resist the heavy 
strain aud pressure to which it is constantly subjected, and to give precision 
to the movements of the pistons and moulds. The moulds are formed, 
arranged, ard secured within the frame in such a manner, ana are caused to 
move in such relation to the movements of the extension plate pistons 
whilet pressing the clay, as to entirely expel the air therefrom A suitable 
arrangement or combination of parts is also provided for lifting the bricks 








from the moulds, and placing them between the automatic grasp of upright | 


springs and standards, which convey them over the pistons, and gently lay 
t 








hem On the upper surface of the same. 
ge00. G. F. Cuantnent, Liverpool, ** An taproved draught generator."—A 
communication.— Dated Lith December, 100. 
To construct an apparatus according to this invention, suitable for a 
chimney, flue, or air-s! having an opening at the top of, say, lft. square, | 





the patentee takes a square tube of 3ft. long and lft. diameter, and removes 
one-half of each side of the tube at reverse angles, so as to form two 
openings at reverse angles, which openings extend 2ft downwards, and at 
the foot of each opening he inserts horizontally a right angle triangular 
piece, extending from one upright corner piece to the other. The under 
sides of the angular gusset pieces he makes good, or encloses, by a triangular 
picce of metal, or other material, which die away into the corners of the 
tube about ift. below. By this arrangement the flue opening partakes of a 
hexagonal form inscribed within the square. On the outside of the square 
tube, and jin. or Zin. below the side openings, the square tube is surrounded 
by a bexagona! flange of an irregular octagon form inscribed a square of 
ait. diameter, upon which he erects two vertical screens, which are of the 
same width, and placed parallel to the inner edge of the horizontal gusset 
pieces, the apices of which coincide in vertical line with the vertical centres 
of the screen pieces, which, with the two angular covering pieces of the 
Square tube, are surmounted by a domed or flat horizontal plate of an 
octagon form, so as to coincide with the horizontal flange described. re 
lower flange, and the irregular octagon crowa pieces, are connected together 
at their outer edges by four flat vertical screen pieces, of ift. wide, placed 
parallel to, and Gin. from, the vertical sides of the square tubular base of 
the apparatus, thus leaving an opening between each of these last described 
plates of about Sin., ding to the thick of material used. 





_————— 


Cxass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 

2974. F. Jaques, Droylsden, near Manchester, “ Improvements in, or improved 
apparatus applicable to, rifled or other muskets, and to other jire-arms.”— 
Dated 4th December, 1860. . 

This invention comprises certain means or appliances applicable to rifled 
and other muskets, and to other similar fire-arms, and consists, First, in 
protecting the muzzle of the piece from violence, and from injurious colli- 
sion with other objects, by the use of a cap or tube encircling the muzzle, 
and furnished with suitable fastenings for securing it thereupon, which eap 
or tube is formed of any suitable metal or material. Secondly, in inter- 
cepting the marksman’s view of the pillar or block which constitutes the 
base or pedestal of the ‘‘sight,” and in regulating the apparent magni- 
tude of the sight itself by the application of a hoop, ring, or band of 
any suitable metal or material, encircling the cap or tube before mentioned, 
the said hoop, ring, or band being se constructed and shaped that the whole 
or a portion of the it is visible, but no part of the pillar or block. 
Thirdly, in shading the sight from the rays of the sun's light by a shade or 
cover projecting over the same from above an opening in the before 
mentioned hoop, ring, or band, Fourthly, in protecting the ** sigh 
accidental injury when the piece is not in use by F 
attached to some part of the hoop, ring, or band before mentioned that it 
can be applied and retained over the sight by the adjustment of the hoop, 
i and into the position proper for that purpose. The hoop, ring, or 
d, without the cap or tube, may be made to encircle the barrel or muzzle 
of the piece, and the shield or guard, and also the shade used in combination 
with it, the barrel being grooved as required, and formed either of the 
same configuration as the cap or tube, or of any other suitable forms, 
298L. G. W. Hart, Stenley-tervace, Southsea, ** Inprovements in the embrasures 

of fortifications, and in the portholes of ships of war.”"—Dated Sth De- 
cember, 1860. 

For the purposes of this invention, in constructing the embrasures of 
fortifications, in place of constructing the openings in the form and of the 
dimensions heretofore necessary in order to work the guns, the openings 
are made of a circular form, into each of which is introduced either an entire 
sphere or such part of a sphere as will be sufficient for the purpose, such 
sphere or part thereof being arranged to move freely within the circular 
opening formed in the structure of the fortification, in such manner as to 
produce a ball and socket joint. Through the centre of the sphere is formed 
a suitable opening for the purpose of running the fore part of the gun into, 
and fixing it through the same, the passage through the sphere being 
restricted to the size necessary for the passage of the fore part of the gun 
through it ; the interior of the passage through the sphere will thus be 
comparatively small, as compared with an ordinary embrasure, in con- 
sequence of the ball and socket joint admitting of the gun being pointed in 
various directions by the movement of the sphere within its socket. In 
some cases, ih the construction of embrasures, and also of the portholes of 
ships of war, in lieu of the ball and socket, the patentee constructs the 
embrasure or porthole in the shape of a cylinder placed horizontally, in 
such way that, whilst the gun can be trained right and left through the 
aperture in the cylinder in the usual manner, the cylinder by being rotated 
will admit of the gun being either elevated or depressed. 

2983. C. W. Lancaster, New Bond-street, London, “ Sights for rifles and 
other sive arms.” —Dated 5th December, 1860. 

This invention consists, First, in anew sight; and, Secondly, in an improve- 
ment upon what are known as tangent sights. The new sight is intended 
chiefly for long distances, but may be used for all distances. It is composed 
of two parts ; first of a hinged sight fixed to the side of the stock of the gun, 
and second of a bar having a movable slide which is hooked, hinged, or 
fitted to the side of the fore part of the stock, so as to hang or depend there- 
from. The improvement in tangent sights consists in forming the sliding 
bar in such manner that it may be made to slide laterally as well as 
vertically. 

2096. J. C. HAppAN, Bessborough-gardens, Pinlico, London, “ Improvements 
in the manufacture of cannon and of projectiles."—Dated 7th December, 
1860, 

A part of these improvements has reference to casting cannon, and is 
applicable also to other castings of metal, the object being to prevent or 
lessen the cellular or honeycomb character of the cannon or other castings 
to be manufactured, Which results from the splash consequent upon pouring 
molten metal into deep moulds, and more particularly so when the descrip- 
tion of steel for casting known as Mushet’s metal is employed, the said part 
of the improvements consisting in constructing the moulds in pieces so fitting 
one over or upon another as that the moulds may be built up in successive 
gradations or stages, and in building them accordingly during the process 
of casting so that the molten metal may be dropped or poured from a short 
height or distance only, the several pieces of the moulds being added one 
after another as required till the desired height is attained. Another part 
of these improvements consists in casting or constructing muzzle-loading 
cannon with their touch-holes either in a line with the axis of the bore, or 
nearly so, and with guards or screens having surfaces so inclined as to cause 
the fuse tubes used tor discharging cannon when blown back or out of the 
touch-hole to become diverted and glance off upwards. And a further part of 
these improvements consists in so constructing and mounting cannon which 
are made without trunnions in a cradle or support, having trunnions on 
which the cannon and cradle may move or turn situate at the front or for- 
ward part of such cradle, the back or hinder part serving to resist the recoil 
of the cannon when fired, instead of its being directly resisted by a trunnion 
belt impeding the expansion of the cannon, as has hitherto been the case. 
The improvements in the manufacture of projectiles to be used with the 
said improved cannon, or otherwise embrace the constructing them of an 
expanding character, with a hard metal body, surrounded by a lead or soft 
metal expanding belt, situate near to the front or forward portion of the 
projectile, and so formed and disposed that the direct force of the explosion 
may cause it to expand into, and follow the rifling of, cannon or other fire- 
arms, the projectile thus receiving the twist motion at, by, or from its front 
or forward portion, instead of at the rear as in Britton’s shells.—.Vot pro- 
ceeded with. 

3011. T. Rowerts, Hollorn, London, ‘Ships and floating batteries.”—Dated 
8th Decennber, 1860. 

This invention cannot be described without reference to the drawings, 
3052. H. T. Cornisn, Beaumont Square, Mile End, Loudon, ** The construction 

of ships for the purpose of rendering them shot and shell prooy.”—Dated 12th 
December, 1860. 

The inventor arranges the metal in the form of a series of ribs of the ship, 
which may vary in thickness as may be best adapted for the purpose, say 
about one anda half or two inches ; these pieces of metal should be about nine 
or ten inches in width ; they are presented edgeways to resist the shot, and 
are alternated with timbers or other material of about the same thickness as 
the metal, the whole being strongly bolted or clamped together to form a 
solid mass. He then placesa lining of plank, or it may be metal plates, m- 
side and outside of this compound iron and wood frame work, and binds the 
whole suitably together.—Not proceeded with, 

3065. GeneRAL O, Vanvensuran, New York, ** Breech pieces of breech-loading 
cannon.” —Dated 13th December, 1860. 

According to this invention it is proposed to increase the weight of the 
breech-piece in proportion to the weight of the projectile, so that the inertia 
of the breech-piece will be considerably greater than that of the shot, and 
consequently, the strain upon the breech-piece will be less in proportion as 
its weight is greater than the projectile. In carrying out this principle in 
practice the inventor proposes to form on, or add to, the rear of the breech- 
piece, in a line with the bore of the gun, a mass of metal in the form of a 
long solid boss extending rearward.—Not proceeded with. 

Coorer, Bi: ham, “ Breech-louding sire-arms.”—Doted 13th 


























































3067. J. R. 
De 
The patentee claims a lever for giving the first motion to, and loosening 
the plugs or closers from, the breech ends of the barrels of such breech-load- 
ing fire-arms as are used by a plug or closer which slides without rotatory 
motion in the said barrels. 


eens 








g snall arms and orduance.”—Dated 13th 





December, 1860 
The patentee claims rifling the barrels of small arms and ordnance with 
concave grooves or flutes, having such a curvature and depth that they pass 
into the cylindrical figure of the bore of the barrel, without either making 
anyles or convexities between the said grooves er flutes, 


3069. C. 








Reeves, Birmingham, “ Breech-loading Jfire-aris.”"—Deted 13th 
Decenber, 1360 

The patentee claims opening and closing the bre 
double-barrelled breech-loading fire-arms by means of a pl r plate work- 
ing in an opening or passage made vertically across the breech end of the 
bore or bores of the barrels, the said plug or plate being made to advance 
into or retire from the said opening, and thereby to close or open the breech 
end by means of a quick-threaded screw, connected to or working in the said 
plug or plate, the said screw being actuated by a lever on the underside of 
the fire-arm. 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
MACFARLANE, Draycott-strect, W. E. Newton, Chancery-lane, and 

. ¢ g-cross, Loudon, “ Improvements in wind musical instru- 
ments.” — Dated 3.d December, 1560. 
This invention cannot be described without reference to the drawings. 
3009. J. Ronson, jun., North Shidds, “ Mineral oil lamps."—Dated 8th 
December, 1860. 
This invention cannot be described without reference to the drawings. 
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3020. A. GranoeR, High Holborn, London, “ Collars, cuffs, shirt fronts 
ke.” —Dated 10th December, 1860. : rien og 
According to this invention the patentee stamps out from the paper the 
before mentioned articles by means of dies or sharp instruments, and he 








emt s thereon raised or sunk patterns if desired ; or he forms the patterns 
by reing the paper to produce a resemblance of open work ; lines of 


vy pl 
ornamental stitching may also be embossed on the articles by pressure. 
He also purposes to apply colour printing to the above, 
3036. R. A. Forp, and W. A. Paige, Poultry, London, ** An improved shirt. * 
—Dated 11th December, 1860. 

This shirt is composed of a front, with body part, collar, shoulder pieces, 
sleeves, wristbands, and waistband ; the skirt or tail and back of the shirt 
being dispensed with. The collar buttons or fastens either before or behind 
but by preference the latter, and may be made with a button hole in front 
to fasten to the under shirt. ‘lhe waistband also may button or fasten be- 
hind, or at one side, and passing round the back of the waist, keeps the 
front in its place, ensuring a good and easy fit. 

3041. HI. TucKER, Queen’s-square, Bloomsbury, London, “ Bedsteads.”—Dated 
11th December, 1860. 

For the purposes of this invention, in order to obtain an elastic foundation 
or surface to receive a mattrass or bed, Jaths are used, which it is preferred 
should be of wood, spruce being considered the most suitable for the 
purpose, though other wood or material may be employed. The laths are ex- 
tended parallel to each other, from the head rail to the foot rail of a bedstead 
or of a separate frame suitable to be placed or fixed on a bedstead. The 
laths are somewhat shorter than the distance between the head and foot rails, 
and when in position the foot end of such lath will be held from movement 
by a suitable instrument fixed to the foot rail of the bedstead or frame, 
whilst the head end of each lath will be retained by a suitable staple or 
instrument admitting of longitudinal plug or movement of that end of the 
lath. Intermediate of the head rail and the foot rail of the bedstead, or 
of the frame for a bedstead, and parallel with such rails, is fixed a rail which 
is nearer to the foot rail than to the head rail, and the upper edge of the 
intermediate rail is rather higher than the point at which the foot ends of 
the laths are held, and when the laths are pressed on between this rail 
and the head rail the laths are caused to assume an undulating form be- 
tween the head and the foot rail. 

8075. J. JACKSON, Battersea, Surrey, “ Lamps.”—Dated 14th December, 1860. 

For the purposes of this invention in constructing an argand lamp to burn 
the heavier hydrocarbons, the outer or inner burner or wick tube has plates or 
pieces of metal affixed to it at the lower end which descend into and nearly to 
the bottom of the vessel containing the heavy hydrocarbon, By these means 
the heat of the burneris conducted down and the heavy hydrocarbon is warmed 
so that such fluid is conducted more freely to the flame by the wick. In con- 
structing flat pipe wicked lamps, the underside of the cap (which carries the 
pipe for the wick, and which is screwed or fixed on to the upper part of the 
vessel which contains the supply of hydrocarbon) has similar plates or pieces 
of metal affixed or applied to it, which descend nearly to the bottom of 
such vessel. Spaces are left between the plates or pieces of metal in order 
that the heavy hydrocarbons may get freely to the wicks. 


Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 


2958. R. E. Kren, Old "Change, London, “ Cocks, taps, valves, and other 
apparatus Jor stopping and regulating the ow of liquids, steam, and gas.” 
—Dated 3rd December, 1860. 

This invention consists, First, of the arrangement of the several parts of 
the apparatus in such manner as to form a combination of two or more 
distinct means of stopping or regulating the flow of the liquid, steam, or 
gas (each capable of being made to act in the absence of the other), by being 
so formed and disposed that the flow of the liquid, steam, or gas passing 
through the apparatus is first checked by the sliding, turning, or otherwise 
passing of one or more portion or portions of the apparatus over, into, or 
across the aperture through which the liquid, steam, or gas flows, and is 
finally stopped by the same or other portion or portions forming with or 
without the remaining part or parts of the apparatus a valve and seating or 
plug and socket, to be assisted or not, as occasion may require, by further 
means of stopping and tightening the same, and, consequently, providing 
at least double security. The pressure is so checked by the first part of the 
action, and the resistance thereof s stained by the parts when at rest, 
that the valve parts of the apparatus are protected, not only from the strain 
and wear, but also from corrosion and other prejudicial effects consequent 
upon the constant pressure or other action of the liquids, steam, or gas 
upon them. 

2959. W. PILKINGTON, Windle Hall, Lancaster, ‘* Furnaces for melting glass.” 
—Dated 3rd December, 1860, 

The furnaces ordinarily in use for the manufacture of glass are so con- 
structed and worked as that the air necessary to the combustion of the fuel 
and the fluxing of the materials employed, passes into the furnaces between 
the iron grate bars at the bottom from caves underneath communicating 
with the atmosphere outside. This invention consists in the improvement 
of those furnaces by the application of steam to the lower side of the grate 
bars. The steam is generated in an ordinary boiler, and conveyed thence in 
iron pipes into the caves of the furnaces, and then discharged through jets 
in the pipes against the lower side of the grate bars, the pipes being placed 
sufficiently near to cool the grate bars, and the cinders in immediate contact 
above them, and at the same time to allow the steam to force forward and, 
to some extent, mingle with the air before the passing into the furnaces. 


> RicuiaRpson, Newcastle-on-Tyne, “ Paper.”—Dated 3rd December, 
60. 















This invention consists in mixing in the paper pulp (whether the same is 
made from rags or other materials, or mixtures of materials) diphosphate 
of lime, or certain other precipita I ds of phosphoric acid and 
lime, or magnesia, or other bases, either alone or together with sulphites. 
2963. E. T. HuGueEs, Chancery-lane, London, ‘‘ Treating and decomposing fatty 

matters."—A comuunication.—Dated 3rd December, 1860. 

This invention relates to the process of decomposition of fatty substances, 
such as tallows, palm oils, &., by means of oaiendion, and to the distilla- 
tion of such fatty matters by means of superheated steam. The apparatus 
employed cannot be described without reference to the drawings. zs 
3010. R. Musuet, Coleford, Gloucestershire, “‘ Manufacture of an alloy or alloys 

of titanium and iron.” —Dated 8th December, 1360. 

The essence of this invention consists in obtaining from iserine or titan- 
iferous iron-sand an alloy or alloys of titanium and iron, by smelting the 
said iserine or titaniferous iron-sand, mixed with pitch, resin, bitumen, or 
tar in a blast-furnace or cupola heated with coke or charcoal fuel. 

3030. R. MusHet, Coleford, Gloucestershire, ‘* Improvements in the manufacture 
of an alloy or alloys of titanium and ivon.”—D ited 10th December, 1860. 

The essence of this invention consists in smelting the compound ores of 
titanium, called by mineralogists il ites, anc ly called titaniferous 
iron ores, or iron ores rich in titanium, in a blast furnace or heated with 
coke or charcoal fuel, in order to obtain by the smelting or reduction of the 
said imenites or compound ores of titanium and iron in the said blast fur- 
nace or cupola an alloy or alloys of titanium and iron. 

3035. C. STEVENS, Welbeck-street, London, “* An impermeable anti-sulphuric 
coating for leather.” —A communication.— Dated 11th December, 1860. 

To effect the objects of this invention two coatings composed of the fol- 
lowing ingredients are used. First, coating india-rubber dissolved in 
sulphuret of carbon to saturation ; it must be dissolved in a bottle or other 
suitable receptacle, closed with a glass stopper. Secondly, coating gutta- 
percha, dissolved in a solution of sulphuret of carbon to saturation, likewise 
dissolved in a flask or other receptacle closed as before with a glass stopper. 
—Not proceeded with. 

3038. J. TowNSEND and J. WALKER, Glasgow, “ Inprovements in treating bye 
products arising in the manufacture of soda and potash for the attain- 
ment of antichlores and other useful products.”—Dated 11th December, 
1560. 

The patentees claim, First, the producing of hyposulphite and sulphate 
of lime from the solutions of sulphide of calcium, obtained from the bye pro- 
duets arising in the manufacture of soda and potash, by causing such dissolved 
sulphide of calcium to become oxidised by means of atmospheric air, applied 
substantially in the manner described. Secondly, the using of hyposulphite 
and sulphite of lime, obtained by any of the methods described, together 
with sulphate of soda, sulphate of potash, sulphate of ammonia, or sulphate 
of magnesia, or mixtures of such sulphates for producing precipitated anti- 
chlore substantially as described. Thirdly, the using of precipitated 
antichlore, such as is obtained by the processes described in the manufacture 
of paper. Fourthly, the producing of hyposulphite and sulphite of soda, 
potash, ainmonia,or magnesia.or mixtures of such hyposulphites and sulphites, 
substantially as described. Fifthly, the producing of sulphite of soda or 
potash by treating the insoluble portion of the oxidised waste with carbo- 
nate of a caustic soda or potash as described. Sixthly, the obtaining of 
sulphur and oxides of manganese from solutions of sulphite of calcium, and 
solutions of chloride of manganese by treating them as described. 

3044. J. STEART, St. Jumen’s-road, Bermondsey, London, “ Treating skins for 
the manufacture of leather.”—Dated 11th December, 1860. 

For the purposes of this invention in place of subjecting skins after they 
have been unhaired to the action of a bath prepared from pigeons’ and dogs’ 
dung, as has heretofore been practised, a preparation or product obtained 
from fish by heat is employed, in which the unhaired skins are soaked for a 
suitable length of time.—Not proceeded with. 


3045. - usuet, Coleford, Gloucestershire, ‘‘ Cast steel.” —Dated 12th December, 
1 




















860. 
This invention consists essentially, First, of improvements upon the 
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patentee’s former methods of alloying titanium with blister steel, bar steel, 
and puddled steel, or any description of bar steel cut or broken up for re- 
melting, or any mixture of these varieties of steel, by melting the said steel 
with compounds obtained by mixing pulverised titanium ores, titanic acid 
or oxide of titanium with carbonaceous matter, or by melting the said steel 
with metallic compounds of titanium, such as deoxidised ilmenite or iserine, 
or with a metallic titanium compound or titanic pis metal obtained by 
smelting compound ores of titanium and iron in a blast furnace or cupola, 
the said titanic compounds being melted and combined with the said steel 
in a melting-pot or crucible, heated in a suitable melting furns Secondly, 
the improvements upon the patentee’s methods of alloying titanium with 
bar or malleable iron and carbonaceous matter melted together to produce 
cast steel, the said improvements consisting in the methods described either 
of melting compounds of titanium ores, titanic acid, or oxides of titanium 
and carbonaceous matter, together with bar or malleable iron and carbona- 
ceous matter in a melting-pot or crucible heated in a melting furnace, or of 
melting bar or malleable iron and carbonaceous matter in a melting-pot or 
crucible, together with deoxidised compound ores of titanium and iron, or 
titaniferousdron ores such as ilmenite or iserine, or together with a metallic 
titanium compound or titanic pig metal obtained by smelting compound 
ores of titanium and iron with carbonaceous fuel, preferably charcoal, in a 
blast furnace or cupola. Thirdly, in melting malleable iron, together with 
an alloy of titanium and iron containing carbon in a melting-pot or crucible, 
and without any further addition of carbonaceous matter, more than is con- 
tained in the said alloy of titanium, and iron containing carbon in order to 
produce by the fusion and combination of the said alloy and of the said 
malleable iron in the melting-pot an improved quality of cast steel. 

3057. J. Casson, Wellington-street, Woolwich, “ Machine for dressing dried 

Sruits.”—Dated 13th December, 1860, 

In carrying this invention into effect the patentee provides a hollow 
cylinder, the periphery of which is made of wire, so as to form a network 
with long and narrow interstices. Attached to the network of this cylinder, 
and pointing towards the centre of the same, he provides a series of loops 
or catches, the purpose of which is to break up the masses of fruit and 
separate the stems therefrom. The cylinder has a fixed axle provided with 
loops or catches projecting towards those attached to the network. The 
fruit to be dressed and cleaned from its refuse is placed in the cylinder 
through a door or opening provided for the purpose. This opening is then 
closed, and the cylinder is made to oscillate or to revolve on its axis, thus 
causing the fruit to fall by the force of gravity against the loops or catches 
before mentioned. This action of the machine breaks up the masses of 
fruit, and separates them from their stems. There is further provided a 
brush placed lengthwise outside of the cylinder. This brush is fixed to the 
framework on which the cylinder is mounted, and as the latter oscillates or 
revolves the brush is made to impinge against the fruit, thus removing the 
stalks and other refuse therefrom. 

3064. W. CLark, Chancery-lane, London, ‘* Gas."—A communication.—Dated 
13th December, 1860. 

This invention relates to the introduction into retorts during the distilla- 
tion of coal of a large amount of hydrogen gas, pure or nearly so, of little 
lighting power, and previously manufactured and stored in suitable gas- 
holders, in which it is received without any purification, and is heated by 
the waste heat of the furnace before it enters the retorts. The gas is 
intended to act on the curburetted vapours cooled in the retort, and to com- 
bine with the lighting gas. It will at the same time protect the olefiant gas 
from the contact of red-hot parts of the retort. ‘This it effects, First, by its 
interposition, and afterwards by the impulsive force it gives to the products 
of distillation, which will be expelled very rapidly from the retort without 
producing either pressure or vacuum.—Not proceeded with. 

3066. F. J. Evans, Hors ferry-road, Westininster, and G. F. Evans, Brentford, 
* Jiluminating gas.”—Dated 13th December, 1860. 

This invention relates, First, to the purification of coal gas after condensa- 
tion, and previously to its undergoing the ordinary purification, by mixing 
with the foul gas atmospheric air or pure oxygen, and then heating the gas 
to a temperature, varying, according to circumstances, of from 200 deg. to 
400 deg. Fah., and while in this heated state passing the same through a 
purifier or other convenient vessel containing charcoal, coke, asbestos, chalk, 
asbestos and spongy platinum, or other equivalent substance previously 
heated to the temperatare above mentioned. During the | we of the gas 
through the heated purifier the sulphur compounds in the gas appear to be 
decomposed, and sulphurous or sulphuric acid is produced, and which cotn- 
bines with the ammonia existing in the gas, or may be passed through a 
solution of gas liquor so as to be absorbed. By this method the gas is 
wholly or in great part deprived of its sulphur compounds, and, if thought 
desirable, it may be further subjected to any of the known modes of puritics 
tion. ‘The invention relates, Secondly, to the frecing from its sulphur com- 
pounds gas that has already undergone the ordinary process of purification, 
and which is known as pure gas. For this purpose the inventors use the 
same means as that above described for treating foul gas.—Not proceeded 
with. 

S070. R. Musuet, Col-ford, Gloucestershire, ‘Iron and steel.”— Dated 13th 
December, 1860. 

The essence of the first part of this invention consists in adding a melted 
or solid, but by preference a melted, metallic alloy of titanium and iron 
containing carbon or titanic pig metal to melted malleable iron, to melted 
semi-steel, or to melted cast steel, prepared or obtained by decarbonising 
pig iron or cast iron by passing air through the said pig iron or cast iron 
while the said malleable iron, semi-steel, or cast steel is still at the close of 
the decarbonising process in a melted or liquid state, the said addition being 
made in any manner that will effect the complete mixture and combination 
of the said metallic alloy of titanium and iron containing carbon, and the 
said melted malleable iron, or the said melted semi-steel, or the said melted 
cast steel, in order by the union of the said substances to obtain or produce 
improved qualities of malleable iron or of semi-steel or of cast steel. The 
essence of the second part of the invention consists in adding to melted or 
nearly melted cast-steel contained in a melting-pot or crucible, heated in a 
suitable melting furnace, a melted alloy or metallic compound of titanium 
and iron, containing also carbon, so that the said melted or nearly melted 
cast steel, and the said melted alloy or metallic compound of titanium and 
iron containing also carbon, may be mixed and combined together in the 
melting-pot or crucible, in order, by the union of the said steel and the said 
alloy of titanium and iron, to obtain improved qualities of cast steel. 


Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Sc. 
2980. C. S. Duncan, Hereford-road North, Bayswater, ‘‘ Electric telegraph 
cubles or ropes.” —Dated 4th December, 1860. 

In carrying this invention into effect the patentee first covers the centre 
wire or wires with strips of cane (bamboo or ratan) which he binds in spiral 
forms, withor without unspun silk, or any other suitable cane or woods, the 
same being well tanned with a preparation of oak bark, terra japonica, 
mamimosa or sea squill, tan, or any other known tanning agent. The whole 
is then to be covered with a thin coat of gutta percha, india rubber, or 
marine giuc, either separately or combined, for the purpose of filling up the 
interstices between the coils; these coils or bindings may be repeated as 
many times as may be deemed desirable for the purpose of strength or 
preservation of the wire from external moisture or injury, care being taken 
to cover each coil of cane with a layer of any of the above materials, after 
which the entire cable or rope is covered with yarn, hemp, or shavings of 
any wood, and finally bound with strands of copper or other wire, or strands 
of rope composed of hemp separately or in combination with copper or any 
other wire. 

2991. R. A. Gass, Greenwich, Kent, ‘‘ Preserving electric telegraph cables and 
wires prior to their being laid.”—Dated bth December, 1860. 

iis invention consists in enclosing the cables or wires in air tight boxes 
ses with jacket or double sides at every part, into which cool air or 
water, ice, or cooling mixture, may be pumped or introduced, or which may 
be packed with any suitable non-conducting material. The invention 
further consists in some cases in placing the cables or wires in tanks or cases, 
in filling up the same with water or other suitable liquid, after which a 
cover is applied. These tanks or cases may or may not be formed double 
sided, according to the first part of the invention.—Not proceeded with. 

3047. A. F. JaLourgav, Paris, *‘ Holding, protecting, and insulating sub- 

terranes telegraph wires.” —Dated 12th December, 1860. 

The patentee claims the formation of subterraneous telegraphic conductors 
by fixing and isolating telegraphic wires inside bituminised paper tubes, or 
tubes of any other non-conducting material, of any shape or size. 



















































CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


3004. B. G. GrorGe, Hatton Garden, London, “ Mounting of tablets or show 
bills, d&e.”—Dated 7th December, 1860. 

In order to produce an embossed show card or tablet that will retain its 
shape, or be unaffected by the varying temperatures of the atmosphere, and 
to provide the same at a comparatively small cost, the patentee forms a 
metal die, and a counter die of the pattern or device required, and also pro- 
vides a printing surface with the same device ora portion thereof. This 
design he transfers by the printing process on to paper, and having damped 
the printed paper he places it (while still wet) with the printed face down- 
wards in the embossing die. He then brings down the counter die, and by 
the application of pressure thereto embosses the device upon the paper 
either in relief or in intaglio. From the same metal die he obtains a cast 
in plaster of Paris. This cast he uses for ing up the embossed paper, 
and he secures the same to the raised or sunken surface of the cast by means 
of any suitable cement or adhesive composition, and if needful submits the 
embossed paper to pressure in the embossing die. 





$005. T. Foxau., Princes-street, Fitzroy-square, London, ** ‘Canteen’ or case 
for containing refreshments.” —Dated 7th December, 1860. 

This invention consists in combining in one case several compartments for 
containing the different articles of refreshment. In carrying out the inven- 
tion the inventor divides the upper part of the case longitudinally into two 
parts, one of which is provided with a hinged flap or door, and is intended 
to contain sandwiches or other catables. The other compartment is intended 
to contain any liquid refreshment, and is provided with a bottle mouth, and 
a screwed or other suitable stopper for securing the liquid. A tin or other 
cover, which serves also as a drinking cup, is fitted over the top of these 
two compartments, and effectually secures them, the cup itself being kept 
in its place by means of a short strap that is passed over the cup, and is fas- 
tened down to a stud on one side of the case. At the bottom of the case is 
another door or flap which gives access to another compartment, which is or 
may be subdivided, and is intended to receive ¢ tobacco, and a pipe, 
ether with matches or other pipe-lights. The door or flap to this lower 
compartment is also secured by means of a strap fastened to a stud, or in 
any other convenient manner.—Not proceeded with. 

3007. J. H. Cary, Norwich, “ Hammer rails.”—Dated 8th December, 1860 

This invention consists in altogether dispensing with the brasses or other 
metal plates, and substituting wood in the place thereof, both for the upper 
and under plate, the said wood being applied and secured in a n 
similar to the plan usually pursaed when metal plates are used. A 


























making the forks of wood, so that they open in two halves to re« 

centre wire in a groove, which forks are cut in strips of wood in Ie 
sufficient jor the rail to which they are secured by screws, thus being made 
and fastened to the rail in the same manner as the usual metal plate. 

3012. M. Jones, Royal Mint, ** Apparatus for preparing the edges of iscs of 








wetal for coin.” —Dated 8th December, 1360. 
At the bottom of a shoot or incline the patentee fixes a cheek or plate of 
steel, with a curved groove formed in the face thereof, and at a dist 


ni 
from this cheek, determined by the diameter of the coin to be produced, 


ince 











miner | 


nous substances. In practising the invention bones er other matters 

are placed in retorts, and subjected to a heat of 400 deg. or 600 .— Not 

proceeded with. 

3034. A.J. Came, Paris, * Pulverising and bruising machine."—Dated 11th 
December, 1860. 

The machine is based on the following principles, which may be applied 
either together or separately according to requirement. The cylinders and 
plate, which perform the grinding or bruising, are pl in a case hermeti- 
cally closed, which serves as a frame to the machine, and the construction of 
which may be varied. On this case or box is placed a pipe, having a valve 
for the introduction of the matters to be operated on. The cylinders, the 
number of which may be varied, are suspended and turn on a plate also re- 
volving, and of which the exterior exceeds that of the cylinders, so that the 
latteracton the plate with the whole of their lower surface being placed inorder 
round the centre of the plate, The speed of the cylinders, all of which turn 
in the same direction, is variable, as well as that of the plate, according to 
the nature of the matters to be pulverised or bruised. The rotary fnove- 
ment of the cylinders may be communicated either by endless bands or 
gearing, or by means of friction pulleys.—Not proceeded with. 

3040. G. C, WALLICH, Campden-hill-road, Kensington, ‘* Apparatus for taking 
deep-sea soundings.” — Dated 1th December, 136). 

This invention consists, First, in the employment of a metallic cylinder 
not only as a temporary shaft, but also as the weight (necessary in every 
instance) to cause the apparatus to sink rapidly through the water, this 
metallic temporary shaft being so contrived as to become completely 
detached on reaching the bottom, the rope or ropes which support if and the 
rest of the apparatus in descending being liberated when the bottom is 
touched. Secondly, in the employment of this temporary shaft as the 
means of keeping the receiving cups open till the bottom is reached by its 
weight resting upon the cup levers. Thirdly, in the employment of india- 
rubber bands or springs of any kind for the purpose of forcibly closing the 
cups by acting on the levers as soon as they are relieved of the weight of 




























he sets up a wheel or dise with a groove formed in the side and near the | the temporary shaft which keeps them open in descent.—Not proceeded with- 
edge thereof, which groove comes in a line with that in the cheek. This | g42 ‘, Birchin-lane, London, “‘ Sounding machines."—Dated 11th 
wheel is made to revolve. As the blanks fall, each in succession enters the De ) 

grooves, and its edges become rolled and prepared between the wheel and In the specification of a patent granted to the present patentee and 





the steel cheek. He prefers feeding the apparatus in the following manner: 
—He places a flat hopper-shaped copper pan at such an incline that the 
blank pieces, when placed therein, shall slide towards a tube at its base 
linmediately below this tube a vertical ratchet or notched wheel rotates, 
taking the lowest blank piece forward with each succeeding notch, and 
delivering the blanks into a shoot or slide, which conducts them between 
the adjustable grooved steel cheek and the revolving wheel, where they are 
compressed on their edges to a given diameter or size, from whence they 
pass into a basket placed to receive them. 
3014. J. H. Jounson, Lincoln’s-inn-fields, London, “ Apparatus for applying 
capsules to bottles.” —A communication.— Dated Sth December, 1=60 

This invention relates to a peculiar construction and arrangement of 
machinery or apparatus for squeezing or nipping metallic capsules round 
the necks of bottles, and consists in the employment, for that purpose, of a 
series of cords attached individually at one end to a rotating disc, and at 
the other to a spiral spring, suitable guide pulleys being used for guiding 
the cords, so as to cause them to unite or cross at the centre of the dise 
when the latter is twined by a handle for that purpose. A box or chamber 
is formed in the centre of the disc, which is open in front, and contains a 
loose disc held against the central opening in the front end of the box or 
chamber by a helical spring contained within the box. The bottle to be 
capsuled is placed horizontally on a carriage or support with the capsule on 
its neck, and is advanced so as to cause the end of the capsule to enter the 
central opening in the disc, and bear against the yielding loose dise in the 
box or chamber. The main dise is now rotated, which has the effect of 
causing the cords to encircle the neck of the bottle, and force or squeeze 
the capsule into the grooves made in the neck, thereby eff uring 
the capsule in its place. 
3021. A. J. Finuierre, Rue Amelot, Paris, “ Presses for copyi 

10th December, L>e0. 
This invention cannot be described without reference to the drawings. 














clually s¢ 


a, &e.”"—Dated 


3023. J. A. Barpr, Paris, “ Portable apparatus for producing and purifying 
lighting gas.” —Dated 10th December, 
This invention cannot be described without reference to the drawings 


3024. W. Cuark, Chancery-lane, London, “ Improvements in phot 
apparatus.”—A communication.— Dated With Decrimber, 1860. 
This invention relates to a novel arrangement of the dark chamber used 
in photographic operations, which is only one-fourth the size of ordinary 
dark chambers, and also serves as a laboratory for effecting the sensitive 
process, and the taking and development of proofs in the open air with wet 
collodion, whereby these operations are performed with ease and rapidity. 
On two sides of the dark chamber are placed two gutta-percha troug 
of the troughs contains a bath of azotate of silver, and the other a bath of 
sulphate of iron. The troughs are hollowed at those parts where the glass 
plate is placed, and they are provided with external flanges which allow of 
an inclination of 45 deg., and even more for certain positions, without the 
liquid therein contained being spilt, which renders the apparatus suitable 
for transport. By this disposition of the apparatus the giass plate treated 
with collodion may be successively dipped into the two baths without its 
being taken out of the dark chamber, the motions of the said plate being 
suitably controlled by mechanism actuated from the exterior of the box. 
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3025. J. Youne and C. Cairns, Glasgow, “ Making moulds for casting.”— 
Dated 10th December, 1860. 

The patentees claim making moulds for casting wherein sprigs, nails, or 
detached pieces of metal are inserted generally, and more or less uniformly, 
over the entire surface of the mould. and so as to render the mould capable 
of being used for a number of castings. 

3027. R. Davison, London-street, London, “ Apparatus for drying and heat- 
ing.” —Dated 10th December, 1860. 

This consists in the combination of a fan with a coil or coils of pipes or 
tubes heated by steam, superheated steam, hot liquids, hot air, or other 
heating medium caused to circulate through the same, and with spaces for 
air between the pipes, in such manner that air introduced into the apparatus 
is caused by the fan to flow round and between the pipes, and become 
heated by contact therewith before being driven from the apparatus, 


3028. R. H. Huenes, Hatton-garden, London, “ Apparatus for supply 
Sresh air to mines and other places.” —Dated 10th December, 1560. 

The object of this invention is to supply fresh air to mines and other 
places by forcing it thereto, and to the various parts thereof, by suitable 
pipes or channels under pressure, in place of simply providing for its flow 
into and through the mine or other place to be ventilated, as is the general 
practice, 

3031. W. E. Newton, Chancery-lane, London, “* Machinery for quartering 
cork-wood, and for cutting the quarters into bottle corks.” —A communica- 
tion.— Dated 10th December, 1860. 

The first part of this invention consists in the employment of a segmental 
or semi-circular knife, which receives a reciprocating, and at the same time 
a semi-rotary motion, and which operates 1 -ork-wood with a 
circular draw cut, which, on account of the peculiar character of cork-wood 
will cut it in a better manner, and with a smoother cut, than can be done 
with the common cork-wood cutters hitherto u-ed. In conjunction with 
the segmental knife a novel method of automatically feeding and holding 
the cork-wood up to the knife while being cut is employed. The second part 
of the invention relates to forming the quarters or cubical blocks into taper- 
ing bottie corks of any desirable size and taper, and it consists in the 


U 











employment of suitable mechanical appliances, in combmation with the 
common rotary quarter holder, which embraces and holds the quarters or 
square blocks to be cut, and discharges them after the cutting operation, 
which appliances will admit of adjustments being given to the quarter 


holder, that tapering or straight bottle corks of different sizes may be cut in 









the same machine by a very simple manipulation thereof. The invention 
consists, Secondly, in a novel arrangement of devices combined with an 
alternate reciprocating knife frame for regulating the rotation and the 
advancing and receding movement of the revolving quarter holder, so that 


the quarters or rough pieces to be cut will be automatically, an 
and correct manner, embraced by this revolving hand while 
the corks will be discharged therefrom afterwards at pro 


relation to the movement of the knives and the quarter feeder. The 
invention consists, Thirdly, in a novel manner of setting the knives (which 
cut the corks) in the reciprocating frame, whereby they may be set at any 


desired angle with « vertical line, or raised or depressed as the natu 








the work requires. The invention consists, Fourthly, in the combinatix 
certain appliances with the quarter feeder or carrver, whe y the « 

or pieces of cork to be cut will be automatically brought up to t revolving 
block or quarter holder at the proper time to be embraced by the jaws of 
such holder, the carrier or feeder being operated by a common knive frame 
and a weight or spring, and capable of being easily adjusted and having its 
motions adapted to the several adjustments of the revolving quarter 
holder. 

3032. J. H. Jounson, Lincoln’s-inn-fielda, London, * Electric apparatus for 





striking the hours on bells."—A communication.—Dated 10th December, 
1860. 
is invention relates to a peculiar arrangement and combination of 
mechanism, whereby an ordinary clock or time-piece is made to bring into 
action at the desired time suitable striking mechanism for sounding the 
hours, half hours, and quarters on a set of bells, entirely disconnected from 
the clock or time-piece which governs them.—WNet proceeded with 
3033 J. TowNSEND, Glasgow, “* Obtaining animel charcoal and other products 
Srom bones and other animal matters.”—Dated th December, 1860 
The animal matters used in carrying out this invention are such sub- 
stances as bones, flesh, blood, hair, wool, woollen and hard rags, hoofs and 
horns, silk, feathers, skins, leather, old shoes, and gelatinous and albumi- 
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| stud nib or pin is applied or formed ov the blank tambler to 


Thomas Savage, bearing date the 17th day of October, 1857 (No. 2661), is 
described an invention for applying a guard or apparatus to protect the 
mechanisia of a sounding machine, which was connected on one side of the 
bar to which the load was affixed. And in practice it has been found that 
the resistance offered by the guard and mechanism causes the bar and lead 
to incline and to descend in an oblique direction, Now the present improve- 
ments consist in applying a guard or apparatus on the opposite side of the 
bar to which the lead is fixed, as well as on that side on which the mechanism 
is connected, so as to present, as near as may be, a like amount of resistance 
to the water on either side of the bar; or, in place thereof, the weight is 
applied centrally below the guard, within which the mechanism is p 4 
and the guard is arranged so that it may be suspended centrally from above, 


3048. H. Newry, Birmingham, “‘ Manufacture of certain parts of umbrellas 
and parasols.” —Duted 12th December, 1860. 

These improvements relate, First, to the application of solid wire stretchers 
in combination with solid steel ribs of cules and parasols, such solid 
stretchers being formed alike, and pierced at both ends, or without the usual 
forked end as heretofore. The Second part of the improvements consists in 
stamping or pressing the notches of runners for umbrellas and parasols out 
of sheet iron whilst at a red heat. The Third part of the improvements 
consists of an improved mode of attaching the solid knobs or ends to 
ferrule ends of metal tubes used in the manufacture of umbrellas and 
parasols. The Fourth and last part of the improvements consists in the 
method of straightening the metal tubes that are employed in the man 
ture of umbrellas and parasols.—.\ of proceded with, 

3050. C. P. Moovy, Corton Denham, Somerset, “* The construction of gate.”"— 
Dated 12th December, 1360. 

This invention consists in constructing gates in manner hereafter ex- 
plained, whereby gates may be put together and repaired without the 
necessity for the employment of skilled labour. The invention is intended 
to apply chiefly to field gates. The patentee forms the horizontal bars of 
wood or metal, and he instances the nature of the invention, and the 
manner in which he performs the same, by describing the construction of a 
five e. He connects the horizontal bars to the uprights by shoes 
of iron with a flange on each side at right angles to the plate; the w ts 
are formed of square pieces of timber, two opposite sides of which fit between 
the two flanges of the metal sockets, which are placed horizontally ; one 
such piece of timber is placed between every two bars, and rests at top be- 
tween the flanges of the socket, while at bottom it rests upon the top of the 
socket on the bar next beneath it; every such piece of timber is bored 
through, and a hole is formed through every socket ; an iron rod is carried 
from the top bar through every bar, socket, and upright between the bags, 
and is fastened by nuts or otherwise under the bottom bar. In every case 
he prefers to place the flanges of the sockets downwards to prevent wet 
entering between the bars and sockets. The top bar rests upon a row of 
four sockets ; the next three bars are each received between a row of eight 
sockets ; and the bottom bar is received between the flanges of the lower row 
of four sockets. In this five-barred gate there are four lines of w 
In some cases he forms the uprights and the sockets in one piece, also 
sometimes dispenses with some or all of the sockets, and forms the uprights 


barred 








sufficiently broad to enable two rods to be passed through each of to 
hold the bars and uprights together. He prefers also to form the uprigts 
to which the gate hangings are to be fixed of two or more pieces, in- 


stead of the gates being made partly of wood and partly of iron, they may, 

for some purposes, be made wholly of iron. 

3056. R. Pirt, Bath, and 8. F. Cox, Bristol, “ Apparatus“employed in the 
manufacture of leather.”—Dated 12th December, 1860. 

To prevent the hides or skins (when not fixed near their outer edges to 
the roller) being drawn forward by the screw roller, the inventors employ 
another roller which holds the hide or skin against the pi roller or 
surface, and thus retains it securely. The inventors have found by experi- 
ment that the spiral or screw thread may with advantage be made 
casting them of iron on chills, also of wrought iron case or surface 
also of hardened steel, and also of hardened steel fixed or united to iron.— 
Not proceeded with, 

3058. J. G. Reynoups, City-road, London, “‘ Coating or covering the surfaces of 
smoking pipes, dc.” —Dated 13th December, 1860. 

This invention consis's in the coating with amber in solution, as hereafter 
described, or copa) varnish, or both together, or with the equivalent sub- 
stances hereafter mentioned, the surface of the articles or substance to be 
treated. And after coating the article or substance it is dried by pg 4 
roasting it, or even by exposing it to atmospheric influence, and then 
torrefying the same by the action of the flame of gas, or of a spirit, or 
other suitable lamp, or any clear flame. Or by any means of roasting free 
from smoke, as by roasting, like meat before a clear fire. A second coat! 
may be given, and again the baking or roasting and torrefying may be 
repeated. Variety of tint may be obtained by the use of the blow-pipe, by 
directing the heat of flame upon certain parts, so as to blacken or pa hs 
them more than the other parts. 

3059. R. Henson, Strand, London, “ Eye glass and spectacle frames.” —Dated 
1th December, 1860. 

In performing this invention, instead of the ordinary hinge the inventor 
uses a spiral or curved spring, which may be placed on the spectacle frame 
vertically, horizontally, or laterally, which prevents undue pressure on the 
temples, and on the spectacles being removed from the face, the arms of the 
spectacles immediately revert to their original positiou, without the trouble 






























of folding them up. Furthermore, in place of the usual common screw 
nd rivet to hold the glasses in the frame he uses a screw thread on the 
frame itself, with a nut revolving round it, so that the glasses can 
removed and replaced without the aid of a screw-driver or any other 
instrument,—Not ; ded with 
361. C. Nev Do ul, Southwark, “ Washing apparatus."— 
Dated li In. 
This invention cann described without reference to the drawings. 
3063. S. Purrs, Catherine-stret, Strand, London, “ Billiard tables.”"—Dated 
sth D , Loo 
his invention consists in retaining the cushions of billiard tables in a 
ble or flexible state in cold weather, or in cold climates, by means of a 
vradual heat ; or softening them when they have become hard and rigid, In 
carrying the invention into practical effect thepatentee places pipes or tubes 
in connection with the e¢ ions her behind or through them, and passes 
s current of hot air, through the pipes or tubes, by which 
means the cushions at one uniform temperature, and thereby 
retain their req l 
3071. J. Cr , St. F @ Church t, London, and E, Heyxrern, Wolver~ 
hampton, ** Locks,”—Dated 13th December, 1360. 
In order more effectually to prevent the use of gunpowder in opening or 
unfastening locks the entees construct a lock In the following manner : 





he greater portion of which is concentric with the 
ts which enter the tumblers are in directions com 
on which the tumblers move. The upper 

of the guard is recessed or rebated for the reception of the dise of 
curtain, A blank tumbler is applied over the other tumblers having a re 
cess or rebate at its lower edge to correspond and be @ush with that in the 
guard, thus completing a circular bearing for the dise of the curtain. A 
on the 
edge of the curtain when the curtain is turned by the key, there is @ 
corresponding recess or notch in the edge of the curtain late which the 

pin, or nib enters when the curtain is broaght inte a position to admit 
the key being removed from the lock. The tumblers of the lock are so come 
structed that no open parts shall be accessible from the keyhole of the lock, 
either whether a key or instrument capable ef acting on tumers is im 
the lock or not, Over the curtain and the guard, and also over parts of the 


—a guard is introduce 


drill pin, but the twe 
centric with the main stumy 
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blank tumbler, a safety cap or cover is applied, with a projecting escutcheon 
which passes through the main cap of the lock. To the bolt head is applied 
a piece of vulcanised india-rubber, or other suitable material, in such a 
manner as to render the bolt hole air tight as far as possible, and all the 
junction edges between the cap and plate of lock may be made air tight by 
white lead or any other air tight composition. 

8078. J. A. Minis, Wellbeck-strcet, Cavendish-square, London, “ Stereoscopic 

slides.” — Dated 13th December, 1860. 

In order to give a more natural appearance to the sky of opaque stereo- 
scopic slides, which usually appear white, or nearly so, the inventor cuts 
away such portions of the pictures as represent sky, going very carefully 
up to the outline of the objects represented in the pictures. Then, in 
viewing stereoscopic slides thus manufactured he employs a_stereoscope 
with an open or transparent stage, and he allows light to pass through this 
stage as is usual in viewing transparent stereoscopic slides: this light he 
colours by causing it to pass through a coloured medium, and in this manner 
he obtains the appearance or a transparent sky, either blue, or of other tint 
or tints which may be desired.—Not proceeded with. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Prevmmary Meeting Yesterpay: Discussion and Division 
on the Question of Prices : Proposed Drop in Wages: Hopeful Feel- 
ing in the Trade: Good Iron at Low Rates—Coau Trave: De- 
pression: The Wages Question—GENERAL MANUFACTURING TRADES: 
Small Demand; Activity in the Gun and Sword Trades—Tue 
Arrams or Messrs. Vives, Levison, anp Co., ann Mr. G. 
Tuompson—Resutt or THE PRetiminary MEETING. 

Yesterpay (Thursday) the Preliminary Meeting of the iron trade 

was held at the Stewpony. The leading subject to be discussed 

was that of the prices that should rule the trade in the ensuing 
quarter. At the time that this was written the discussion had not 
come on, but one was inevitable. Different from most previous years, 
the opinion of the trade is largely divided on the topic in question, 

Some ironmasters desire that there may be a reduction of 10s., 

bringing bars down to £7 a ton. Others, on the contrary, object to 

alteration, alleging that the difficulty that will be experienced in 


any 
sehulng the wages of the men will not be compensated by the few 
additional orders that will come in if the odd 10s. should be 


taken off. By certain other makers, however, these arguments are 
supposed to be insincere. The real cause of the objection to the 
drop is asserted to be a desire on the part of the objectors to maintain 
an advantage which they now possess. Makers of first-class iron 
have, for most of the quarter, felt that a considerable number of 
orders which, under the usual circumstances, would have come to 
them, have gone to makers who do not occupy quite so good a posi- 
tion in the trade, and whose brand would not be preferred to 
those better known, supposing that there were a nearer ap- 
proximation of prices between the two. It is therefore asserted 
that, in the event of a reduction being agreed upon, there will be a 
larger quantity of the best description of iron manufactured and sold 
in the coming than in the past quarter, At the same time, it must 
be admitted that there is some unexceptionable iron being: now pro- 
duced in South Staffordshire, and sold for prices which long-esta- 
blished makers say must be worse than profitless. Even at £1 below 
the standard rates of last quarter such iron has been changing hands. 
Unless some extraordinary facilities are possessed by such makers 
* above the common lot of man” in obtaining the raw material for 

roducing the pigs, or the pigs themselves, we cannot ourselves sce 
how this can be done at a profit; for the prevailing rate of wages 





pte in such cases, and the pigs are of the best descriptions of 
Staffordshire iron. There are other masters who are not jealous of 


the doings of their neighbours, who are yet solicitous that a 
reduction should be declared, in order that the trade may be 
kept in this part of the kingdom. Unless there should be 
a fall, they say that the orders will go elsewhere. South 
Staffordshire does not now, they say, possess the monopoly 
that once it did as an iron-producing district. ‘The reports 
as to the state of the trade are all of a gloomy description. 
Certainly a ride through the extensive districts stretehing from 
Birmingham to Wolverhampton, in the one direction, and to Stour- 
bridge in the other, will convince any oue that the iron trade of 
South Staffordshire and East Worcestershire is in anything but a 
state even boidering on prosperity. The prospects, however, are 
said to be less gloomy than they were. This is owing chiefly to the 
favourable aspect of the country in an agricultural point of view, 
and to the less warlike tendency of Continental politics. But for the 
civil war in the States there would have been a_tolerably 
cheerful feeling at yesterday's meeting; and with that great 
calamity to the present prosperity of trade existing, there is 
a manifest hopefulness of feeling which is encouraging. ‘The 
stability of most of the houses that have not succumbed to 
the pressure of the late panic js said to be unquestionable. 
Here, again, is a source of encouragement which is working 
a beneficial influence; for it was said, when the American 
rebellion first broke out, that it would result in serious financial 
disasters to South Staffordshire. It is not well to halloo till one is 
out of the wood, yet we are supposed to have passed through the 
severity of the ordeal to which we have recently been exposed. At 
—— however, so small is the demand for iron here that further 
urnaces are being blown out to reduce the make of pig iron. A few 
trifling orders have come in for iron from transatlantic customers in 
the past week; and from the continental and the home markets they 
have been dribbling in. The home demand is chiefly for railway 
and shipbuilding purposes. P.S.—At the neeting yesterday the 
trade were unanimous in reducing iron 10s, per ton. A resolution 
followed to reduce puddlers’ wages 6d. per ton, and to make a pro- 
portionate reduction upon all other men employed in forges and mills. 

The coal trade is suffering more than for some time past for want 
of orders. ‘The men are expected to accede to the reduction in the 
thick coal seams. 

Respecting the general manufacturing trades of Birmingham and 
Wolverhampton, we have to report with reference to the week that 
Australian advices are of very little worth, but Canada is not in so 
bad a condition as might have been expected considering how greatly 
that part of our colonial empire must be afflicted Ly the prevailing 
civil war in the United States. Notwithstanding tl at war and the 
Morrill Tariff, a few orders continue to arrive from transatlantic 
customers for various descriptions of hardwares. But the orders are 
of the most limited extent, and evidently are for goods of immediate 
necessity. ‘The gun-makers are busy for that market, and they are 
also doing a tolerably good trade for Spain. <A similar remark 
applies to the sword makers, Certain edge-tool houses are in a 
tolerably good position as regards orders, considering how de- 
pressed other branches of trade are. ‘The electro-platers have worked 
out their orders, and there are very few now coming in. The 
smelters report no improvement. In Wolverhampton and at West 
Bromwich the holloware trades are in a worse condition than they 
have been for a lengthened period. The same may be said of the 
saddlers’ ironmongers of Walsall, and Darlaston, and Bloxwich, and 
the Willenhalllock and bolt makers have generally very little to do. 
Here, at the chief works, those of Messrs. Harper and Tildesley, 
the absence of certain regular orders is being made up by the 
stamping of a prodigious number of hook-and-eye fastenings for 
shot and shell boxes for our artillery corps. The arder will keep 
this part of Messrs. Harper and 'Tildesley’s works in operation 
six months. ‘The anvil trades, the chain trades, and casting trades 
share the fate of those already mentioned. The metal market is 
dull. ‘The prices of tin and copper are nominally the same as they 
have been for some time past, but the consumers buy in small 
quantities only. The iron trade has been experiencing a very slack 
month. On the 27th inst. they determined, at the Preliminary 
Meeting for the quarter, to reduce the price of manufactured iron 
10s. a ton, making the bars £7, and the other descriptions in the 
usual proportion. his step will necessitate a reduction of work- 
men’s wages, in which no great difficulty is expected. Mr. G. 
Thompson, of the Crookhay Furnaces, has offered 5s. in the £1, 
and his offer has been accepted. 








NOTES FROM THE NORTHERN AND EASTERN 
. COUNTIES. 
(From our own Correspondent.) 


Mersey Dock Boarp: The Birkenhead Docks: Action against the 
Trust for alleged Negligence—Sanitary Matters at NEwcastLe— 
Eastern Counties Rattways: Steam Communication from Harwich 
and » Lowestoft—Tue Great SrruGGLe BETWEEN THE NortTH 
Western AND Nortu Eastern Rartway Companies: Decision in 
favour of the North Western—Stare or TRADE AT SHEFFIELD—METAL 
AND Macuine Trapes: The French Treaty: Borer Exriosion 
NEAR Braprorp—CorTron Growing IN (UEENSLAND—SCOTTISH 
Torics: Steam Shipbuilding: New Wet Dock at Greenock. 









Art the last weekly meeting of the Mersey Dock Board it was stated, 
that it had appeared on investigation that it would not be to the inte- 
rest of the dock estate to let the execution of the graving dock and 
other works at Birkenhead by contract to a greater extent than had 
been hitherto practised. Mr. Bold has given notice of a motion for 
discussion that the question of widening the intended 100-ft. outer 
gates of the Birkenhead northern entrance to 130ft. and also lengthen- 
ing the north side of the dock, be taken into consideration, so as to 
allow vessels of a larger beam and greater length to enter and lie 
alongside the quays. The chairman (Mr. C. Turner) expressed his 
opinion that an Act of Parliament would be required to effect this, 
but Mr: Bold dissented from this view. The case of “ Penshallow 
v. the Board,” heard a day or two since in the Court of Exchequer, 
possesses some interest. The Dock Board applied to have a previous 
judgment against them set aside, in consequence of the alleged im- 
proper ruling of the Chief Baron. It appeared, from a statement of 
the case, that on the 16th of April, 1855, a large vessel of 1,200 tons 
was admitted into the Liverpool Docks by the permission of the 
dockmaster, and having entered struck upon a bank of mud which 
had been suffered to accumulate within the dock, and sustained such 
an injury from the shock that the vessel aud cargo were destroyed, 
and this was an action for negligence against the trustees of the 
dock to recover the damage sustained by the owner of the ship. 
The question was, whether the trustees were liable in an action of 
damages by reason of any negligence that could be inferred upon 
the facts. The case was tried before the Chief Baron, who, in sum- 
ming up, stated to the jury that if the cause of the accident was the 
bank of mud, and the defendants by their servants had the means of 
knowing the state of the dock, and were negligently ignorant of it, 
then, in his judgment, the defendants were liable. Sir I. Kelly, who 
appeared for the plaintiffs, urged that the principle of the law was, 
where a body of persons acting under several Acts of Parliament 
had public duties to perform, had no personal interest in the per- 
formance of the duties, acting gratuitously and merely in the dis- 
of their public duties, they were like magistrates, embled 
at quarter sessions, were not liable for any negligence in their 
servants, but only for some breach of duty personally in themselves. 
Ile took the broad principle that such persous were not liable at all. 
Without hearing the other side, the court held that the ruling of the 
Chief Paron was correct. There was neglect of duty in not taking 
meaus to acquire actual knowledge. The averment of neg 
was made out by neglect of duty in not acquiring the knowledge. 
It was intimated that the case will be appealed to the House of 
Lords. It would be unfair to make the defendants personally liabic, 
but that the board in its corporate capacity should compensate the 
plaintiff for the loss which he sustained seems only reasonable and 
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Reference has been made by a contemporary lately to the progress 
of sanitary reform in Neweastle-on-Tyne, and complaints have been 
expressed as to the inefficient course of proceeding adopted in the 
matter. hese charges appear to be backed up in local quarters, 
for at a meeting held a day or two since, in Neweastle, we find that a 
Mr. Harford complaingd of the fragmentary manner in which 
drainage works had been carried on, and recommended the adoption 
of a comprehensive and complete system. Mr. Newton called 
attention to the infantine mortality, which, as stated by the Registrar- 
General, was greater in Neweastle than in any town inthe kingdom 
ilarly cireumstanced. Mr. Oliver drew a contrast between the 
ry condition of Sunderland and Newcastle, and stated that 
gh, since the year 1855, 

2,000, Newcastle 








simil 
saniti 
while the corporation of the former borou 
had thoroughly drained the town at a cost of 
had spent only £20,000 in drainage in eleven years. 

An extraordinary statement was made on Friday by Mr. Bidder, 
in his capacity of chairman of the Norfolk Railway Company. Ata 
meeting of that body to consider certain bills now before Parliament, 
Mr. Bidder said he looked forward with confidence to the growth 
of traffic on the Eastern Counties’ system, especially by the establish- 
ment of packet stations at Harwich and Lowestoft, which were the 
finest on the coast, as they were not tidal harbours. Mr. Bidder's 
memory must be extremely short if he has forgotten the fate of the 
North of Europe Steam Navigation Company, which had a line of 
steamers from Lowestoft, and which resulted in such a disastrous 
collapse a year or two since ; to say nothing of the London, Harwich 
and Continental Steam Packet Company, which, after an abortive 
career of a few months, in the course of which only one voyage, we 
believe, was made and, then with scarcely any passengers, closed a 
miserable existence in the Court of Bankruptcy. The only thing 
which could be done with any profit would be to establish a cattle 
traflic into the ports in question, As for passengers, there is, in the 
first place, but a very small number of them to Holland or Denmark, 
and the few who wish to visit those regions can hardly be wheedled 
into paying a pound or so to run fifty miles or 100 miles on the 
Fastern Counties Railway, when they can go on board a steamer 
just as well in the Thames. ‘The Eastern Counties Company tried 
the experiment in 1854 or 1855, and failed signally, the then chair- 
man, “ Mr. Waddington,” observing, with reference to the money 
sunk, £5,000, that as it was the first loss so it should be the last. 
Matters are not so much changed that this experience ought to be 
lightly thrown away as worthless. 

The North Western Company has beaten the North Eastern in the 
great Weardale--or as it was facetiously termed by counsel in conse- 
quence of its extreme length, the “ Weary-dale”’—struggle. The 
preamble of the Derwent and Weardale line has been declared proved, 
and that of the Blaydon and Conside (the North Eastern scheme) not 
proved. It remains to be seen what effect the decision will have 
upon the respective properties. At present the star of the North 
Eastern is in the ascendant, for the trafiie on its system will show an 
increase in the half-year ending Sunday of £30,000, while the North 
Western has barely held its ground. The contest has excited great 
interest, which even now has not wholly abated, as the North 
vn Company has been seeking this week for powers to effect an 
Among the wit- 
of the North 
Ir. J. Foster, 






















amation with the Newcastle and Carlisle. 
nesses called in the course of the late inquiry on behalf 
Eastern were Mr. G. P. Bidder, Mr. Haw! w,and \ 
who expressed opinions to the effect t i ieering point of 
view the line promoted by the North Eastern Company was supe- 
rior to that of the Derwent Valley. But all their testimony was of 
no avail with the committee. 

An oldman, named William Rouse, was severely injured on Friday, 
by a boiler explosion, at Bowling near, Bradford, and died on Satur- 
day. At an inquest held on Monday the coroner, after hearing a good 
deal of ev idence ¢ xpressed his opinion that theaecident had occurred in 
consequence of the thinness of some of the boiler plates; and though 
he thought there was blame in not testing the boiler more frequently 
id carefully than had been the case, yet it did not appear that any 
ninal culpability attached to any servant. The jury returned a 
verdict of “ Accidental death.” 

At 2 meeting held in Manchester, the other evening, it was stated 
by Mr. Jordan, emigration commissioner from Queensland, that 
three companies are now being formed in London for promoting 
the growth of cotton in that colony. ‘The profits are expected to be 
very large. 

We learn from Glasgow that the Scotia—the last splendid addition 
to the Cunard line—was launched on Tuesday afternoon, from the 
+ yard of Messrs. Napier, at Govan. 
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Yesterday (Thursday) week, a new screw steamship, for the 
Glasgow and Liverpool station, was launched from the building 
yard of Messrs Tod and Macgregor, at Meadowside. She was 
named the Princess Royal, and is the third vessel of that name--- 
the first, a paddle steamer, having been wrecked, and the second, 
also a paddle steamer, sold to a German company. The following 
are her dimensions :—Length of keel and forerake, 200ft.; breadth of 
beam, 28ft.; depth of hold, 15ft.; tonnage, 774. The vessel is to be 
propelled by a pair of geared engines of 150-horse power nominal: 
The steamship Norwegian, built by Messrs. Wm. Denny and 
Brothers, Dumbarton, and launched from their shipbuilding yard a 
few weeks ago, has now been engined and fully completed for sea, and 
left on Saturday forenoon for Liverpool. The Norwegian is the 
property of the Montreal Ocean Steamship Company, and is intended 
for the Liverpool and Canadian trade. Advices from Glasgow also 
state, that Messrs. W.and J. York have been accepted as contractors 
for an extensive wet dock about tobe constructed at Greenock, ac- 
cording to plans by Messrs. Bell and Millar, engineers. The site is 
to the west of Albert Quay, below Scott’s building-yard. It will 
project fully 100ft. seaward of the present breast, and will be built 
of blocks of granite, seven feet by five or six, dropped between strong 
cast iron piles of the letter H form, and filled up behind by solid con- 
crete. The contract price for the entire work is £64,212, and the 
time allowed for its completion is three years. 








PRICES CURRENT OF METALS, 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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RAILS continue the same as last reported. There are, however, several 
orders in the market for the home lines. 

*CoprER.—On the 25th inst., the English smelters announced a reduction 
of one halfpenny per pound on manufactured and £5 per ton on cake and 
tile; the present quotations are now 10jd. and £93 respectively. Best 
selected, £96 per ton. ; 

LEAD continves dull of sale, but little doing for export. 
Tix.—At the Dutch sale yesterday the whole quantity of Banca, consist- 
ing of 5,000 tons, was sold at 69f., equal to about £119 per ton, laid down 
in London. The prices at present, in this market, are merely nominal, no 
business having been done to-day in the article. English is also quiet and 
unaltered in price. 

TIN PLatTEs without change. 

MOATE AND CO., 65, Old Broad-street, London. 


TIMBER. 





June 27th, 1861. 



















1860. | 1861. 1860. | 1861. 
Perload— #4 s&s £ & ae #&¢ Perlead—£n.2£8/£ & £5, 
Teak.......000.%--15 O16 0/ 111013 0 | Yel. pine, per reduced C. | 
Quebec, red pine .. 3 5 4 0 540 Canada. ist quality 1/ 1019 0/|171019 0 
yellow pine.. 3 0 3 15 0 315 2nd do .. 13 013 0, 121013 0 
St. John, N.B.,yel. 5 0 510 060 Archangel, yellow. 14 015 0/14 015 0 
Quebec, oak, white5 0 5 lv 0 510 Sc. Petersbg. yel... 121° 13 10 | 12 10 13 10 
birch 4000 0410 Finland « 9101010! 91010 ]0 
Mem 0000 0 0 0} Memel . + 10 015 0/10 015 0 
319 415 10 416 Gothenburg, yel... 10 01210) 10 013 9 
Jantzi 310 6 0| 310 610} white 91011 0! 910] 
vimaad 3.0 4 0; 215 4 0|) Geffe, yellow .... 11 01210/ 11 0 i 
Memel, fir . 310 4 of 5 4 0 Soderhamn . -11 01210); 11 Oly g 
Riga... 310 315 1080 Christiania, U 
Swedish « . 215 3 0) lw 215 12 ftby 3 4 9-22 024 0 93 0 o5 
Ms .rdpine5 0 6 6 080 in,......yellow 
eT yl ~oed 5 06 0) 5 0 7 0 || Deck onset 01414) 015 
rdpine0 0 0 0) 6 00 0 per 40 ft. 3 in, 1 
Lathwood, Dantz,fm6 0 7 0; 710 8 0 | Staves, per standard M 
St. Peters. 9 0 910} 91v 10 10 || Quebec, pipe .... 50 0 550) 50 0 
Deals, per C., 12 ft. by 3 by 9 in. ae 1] a puncheon 16 0 180/15 0 97 
pbec, pruceldS O19 0 15 10 18 | Baltic, crown > . " 
bac egal 14 017 0 pipe ..... } 170 0 180 0 200 92 49 


St John,wht.sprucel5 0 17 14 01 7 ret 
SCOTCH PIG IRON REPORT. 


d 


No. 1 Gartsherrie .. .. 55 6 f.0.b Glasgow. 
“ G.M.B. nw «0 OO » do. 
oS Do. eo oo 4 ODO ,, do. 
M. Nos. Do. - 99 ,, do. 
WARRANTS. 
s. d. 
= y Cash prompt, .. .. 450 44 per ton. 
3-5ths No. 1 and {i rey ing a a 7h , 0. 
2 moe | ee oe ie 
G.H.B. l: as oan 2 a « 
MANUFACTURED IRON, 
& & 4, 
Bars, Govan .. «oc « oo 715 0 
» Common ee ee 615 0 
Drumpellar, Common .. 700 
0. MB <« « « 8 80 8 
Plates and Sheets .. .. -. 10 0 O 
tails te! se! an 700 
Pipes ie tn oa a> De 
Chairs oe ot. oo os os O2e OE ee, 


GuasGow, 26th June, 1861. 
The improvement in our pig iron market, which we have noticed during 
the last three weeks, still continues. The article is attracting considerable 
attention, and extensive purchases are being made in the expectation of 
higher prices during the next two months. 
The demand is very good for consumption and shipmert. Exports last 
week were 12,736 tons agai,st 10,180 tons in the same week last year. 
Suaw, Tuomson, and Moors, Metal Brokers. 





Wartenes 1x Retation 10 THE Fixe Arts.—* Indeed one of 
them has already made a very marked advance in this respect by 
producing artistically ornamented watches, adapted to meet a high 
standard of cultivated taste. The manufacturer here alluded to is 
Mr. J. W. Benson, of 33 and 84, Ludgate-hill, and 46 and 47, 
Cornhill. In recently visiting his newly-enlarged show-rooms, we 
found a most rare display of highly-ornamented watches of all 
kinds. The watches here exhibited surpass that of any other 
English manufacturer, in respect to novelty of design, combining 
artistic beauty and exquisite finish in the ornamentation. The wide 
reputation which Mr. Benson has gained for the perfect time-keeping 
qualities of his watches, leaves nothing for us to say on this point. 
Mr. Benson can meet the views of the economic utilitarian with the 
same facility as he can the wishes of the most elevated. A buyer 
intent on securing a superior watch of good design and lasting 
qualities cannot fail of meeting with satisfaction at this establish- 
ment.” — Observer. 

Benson's Illustrated Pamphlet, } 
scriptive of every construction of watch now made. 
by post to all parts of the globe.—Abv. 
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